
M
en

si
le

 –
 S

pe
d.

 A
bb

. P
os

t. 
– 

45
%

 a
rt.

 2
, c

om
m

a 
20

B,
 L

eg
ge

 6
62

/9
6 

- F
ili

al
e 

di
 P

av
ia

. I
l m

itt
en

te
 c

hi
ed

e 
la

 re
st

itu
zio

ne
 d

ei
 fa

sc
ic

ol
i n

on
 c

on
se

gn
at

i i
m

pe
gn

an
do

si
 a

 p
ag

ar
e 

le
 ta

ss
e 

do
vu

te

hhaematolo
gi

ca

XXXIX Congress of
the Italian Society
of Hematology

Rome,
October 26-29, 2003

ISSN 1592-8721
educational edition

Volume 88
Supplement no. 15

October 2003

Published by the
Ferrata-Storti

Foundation, 
Pavia, Italy s15



e d i t o r i a l  b o a r d

editor-in-chief
Mario Cazzola (Pavia)

deputy editors
Carlo Brugnara (Boston), Francesco Lo Coco (Roma), Paolo Rebulla (Milano), Gilles Salles (Lyon),
Jordi Sierra Gil (Barcelona), Vicente Vicente Garcia (Murcia)

assistant editor
Luca Malcovati (Pavia)

scientific societies committee
Michele Baccarani (Bologna, Italian Society of Hematology), Maria Benedetta Donati (Campobasso, Italian Society of
Hemostasis and Thrombosis), Gianluca Gaidano (Novara, Italian Society of Experimental Hematology), Momcilo Jankovic
(Monza, Italian Association of Pediatric Hematology/Oncology), Fernando Martínez Brotons (Barcelona, Spanish Society of
Thrombosis and Hemostasis), Ciril Rozman (Barcelona, Spanish Association of Hematology and Hemotherapy)

consulting editors
Adriano Aguzzi (Zürich), Claudio Anasetti (Seattle), Justo Aznar Lucea (Valencia), Carlo L. Balduini (Pavia), Yves Beguin (Liège),
Javier Batlle Fonrodona (A Coruña), Marie Christine Béné (Vandoeuvre Les Nancy), Dina Ben-Yehuda (Jerusalem),
Mario Boccadoro (Torino), David T. Bowen (Dundee), Juan A. Bueren (Madrid), Dario Campana (Memphis), Marco Cattaneo
(Milano), Michele Cavo (Bologna), Thérèsa L. Coetzer (Johannesburg), Francesco Dazzi (London), Valerio De Stefano (Roma),
Judith Dierlamm (Hamburg), Ginés Escolar Albadalejo (Barcelona), Elihu H. Estey (Houston), J.H. Frederik Falkenburg (Leiden),
Lourdes Florensa (Barcelona), Jordi Fontcuberta Boj (Barcelona), Renzo Galanello (Cagliari), Paul L. Giangrande (Oxford),
Paolo G. Gobbi (Pavia), Lawrence T. Goodnough (St. Louis), Rosangela Invernizzi (Pavia), Sakari Knuutila (Helsinki), 
Mario Lazzarino (Pavia), Ihor R. Lemischka (Princeton), Franco Locatelli (Pavia), Gabriel Márquez (Madrid), Estella Matutes
(London), Cristina Mecucci (Perugia), Charlotte Niemeyer (Freiburg), Ulrike Nowak-Göttl (Münster), Alberto Orfao (Salamanca),
Antonio Páramo (Pamplona), Stefano A. Pileri (Bologna), Giovanni Pizzolo (Verona), Susana Raimondi (Memphis), Alessandro
Rambaldi (Bergamo), Vanderson Rocha (Paris), Guillermo F. Sanz (Valencia), Jerry L. Spivak (Baltimore), Alvaro Urbano-Ispizua
(Barcelona), Elliott P. Vichinsky (Oakland), Giuseppe Visani (Pesaro), Neal S. Young (Bethesda)

editorial office
Luca Arcaini, Gaetano Bergamaschi, Luca Malcovati, Igor Ebuli Poletti, Paolo Marchetto, Michele Moscato, Lorella Ripari,
Vittorio Rosti, Rachel Stenner

o f f i c i a l  o r g a n  o f
AEHH (Spanish Association of Hematology and Hemotherapy) 
AIEOP (Italian Association of Pediatric Hematology/Oncology)
SETH (Spanish Society of Thrombosis and Hemostasis)
SIE (Italian Society of Hematology)
SIES (Italian Society of Experimental Hematology)
SISET (Italian Society for Studies on Hemostasis and Thrombosis)

Direttore responsabile: Prof. Edoardo Ascari; Autorizzazione del Tribunale di Pavia n. 63 del 5 marzo 1955.
Editing: m Mikimos - Medical Editions via gen. C.A. Dalla Chiesa 22, Voghera, ItalyPrinting: Tipografia PI-ME via Vigentina 136,
Pavia, Italy - Printed in October 2003

h
ha

em
at

ol
og

ic
a

Haematologica is sponsored by educational grants from the following institutions and companies:

IRCCS Policlinico S. Matteo, Pavia, Italy University of Pavia, Italy

José Carreras International Leukemia Foundation



i n f o r m a t i o n  f o r  a u t h o r s ,  r e a d e r s  a n d  s u b s c r i b e r s

Haematologica (print edition, ISSN 0390-6078) publishes peer-reviewed papers across all areas of experimental and clinical
hematology. The journal is owned by a non-profit organization, the Ferrata Storti Foundation, and the way it serves the scien-
tific community is detailed online: http://www.haematologica.org/main.htm (journal’s policy).

Papers should be submitted online: http://www.haematologica.org/submission. For the time being the journal considers also
papers submitted via surface mail (Editorial Office, Haematologica, Strada Nuova 134, 27100 Pavia, Italy) or as attachments to
email messages (office@haematologica.org). However, these submission modalities are discouraged and will be abolished
shortly.

Haematologica publishes editorials, research papers, decision making & problem solving papers, review articles and scien-
tific letters. Manuscripts should be prepared according to the Uniform Requirements for Manuscripts Submitted to Biomed-
ical Journals, prepared by the International Committee of Medical Journal Editors (ICMJE) and fully available online
(http://www.icmje.org). Additional information is available online: http://www.haematologica.org/instructions.htm (instructions
to authors).

Additional papers may be considered for the purely online journal (Haematologica on Internet, ISSN 1592-8721). Because
there are no space constraints online, Haematologica on Internet will publish several items deemed by peer review to be scien-
tifically sound and mainly useful as educational papers. These will include case reports, irreplaceable images, educational mate-
rial from scientific meetings, meeting abstracts, and letters to the Editor.

Galley Proofs and Reprints. Galley proofs should be corrected and returned by email, fax or express delivery within 72 hours.
Minor corrections or reasonable additions are permitted; however, excessive alterations will require editorial re-evaluation and
will be possibly charged to the authors. Papers accepted for publication will be printed without cost. The cost of printing color
figures will be communicated upon request. Preprints may be ordered at cost by returning the appropriate form sent by the
Publisher.

Transfer of Copyright and Permission to Reproduce Parts of Published Papers. Authors will grant copyright of their articles
to the Ferrata Storti Foundation. No formal permission will be required to reproduce parts (tables or illustrations) of published
papers, provided the source is quoted appropriately and reproduction has no commercial intent. Reproductions with commer-
cial intent will require written permission and payment of royalties.

Haematologica is published in two printed editions: International (worldwide except Spain, Portugal and Latin Americas) and
Spanish (in Spain, Portugal and Latin Americas). Detailed information about subscriptions is available online:
http://www.haematologica.org/subscribe.htm (subscriptions). While access to the online journal is free, online access to addi-
tional items of the website http://www.haematologica.org/ will require either institutional or personal subscription. 
Rates of the International edition for the year 2003 are as following:

Institutional Personal

Print edition and full access to the online journal plus additional items of haematologica.org Euro 350 Euro 150
Full access to the online journal plus additional items of haematologica.org Euro 350 Euro 75

To subscribe to the International edition, please visit our web site http://www.haematologica.org/subscribe.htm or contact:
Haematologica Journal Office, Strada Nuova 134, 27100 Pavia, Italy (phone +39.0382.531182, fax +39.0382.27721, E-mail
office@haematologica.org). To subscribe to the Spanish print edition, please contact: Ediciones Doyma SA, Travesera de Gracia,
17-21, 08021 Barcelona, Spain (phone +34.3.4145706, fax +34.3.414-4911, E-mail: doyma@doyma.es).

Advertisments. Contact the Advertising Manager, Haematologica Journal Office, Strada Nuova 134, 27100 Pavia, Italy (phone
+39.0382.531182, fax +39.0382.27721, E-mail: mikimos@haematologica.org).

Disclaimer. Whilst every effort is made by the publishers and the editorial board to see that no inaccurate or misleading data,
opinion or statement appears in this journal, they wish to make it clear that the data and opinions appearing in the articles or
advertisements herein are the responsibility of the contributor or advisor concerned. Accordingly, the publisher, the editorial
board and their respective employees, officers and agents accept no liability whatsoever for the consequences of any inaccu-
rate or misleading data, opinion or statement. Whilst all due care is taken to ensure that drug doses and other quantities are
presented accurately, readers are advised that new methods and techniques involving drug usage, and described within this
journal, should only be followed in conjunction with the drug manufacturer’s own published literature.

Associated with USPI, Unione Stampa  Periodica Italiana.
Premiato per l’alto valore culturale dal Ministero dei Beni Culturali ed Ambientali

h
ha

em
at

ol
og

ic
a



Check our website!

www.haematologica.org
On average, each day of 2002,

http://www.haematologica.org/ counted 54,000 hits and served 4,000 pages;
also, 1,100 copies (in PDF format) of published articles

were downloaded.

Haematologica’s 2002 impact factor

3.226



20
03

; v
ol

. 8
8;

 s
up

pl
em

en
t 

no
. 1

5 
- 

O
ct

ob
er

 2
00

3
(in

de
xe

d 
by

 C
ur

re
nt

 C
on

te
nt

s/
Li

fe
 S

ci
en

ce
s 

an
d 

in
 F

ax
on

 F
in

de
r a

nd
 F

ax
on

 X
PR

ES
S,

 a
lso

 a
va

ila
bl

e 
on

 d
isk

et
te

 w
ith

 a
bs

tr
ac

ts
)

ht
tp

://
w

w
w

.h
ae

m
at

ol
og

ic
a.

or
g/

XXXIX Congress of the Italian Society of Hematology, 
Rome, October 26-29, 2003

[Table of Contents]

Educational Program
Acute Myeloid Leukemias........................................................................................................................1
Indolent non-Hodgkin’s Lymphomas ...................................................................................................3
Myeloproliferative Syndromes ...............................................................................................................5
Hematopoietic Stem Cells .......................................................................................................................7
Autoimmune Cytopenias .........................................................................................................................9
Infections in Patients with Neutropenia .............................................................................................11
SIES Symposium .........................................................................................................................................12
GITMO symposium.....................................................................................................................................14

Selected Oral Communications
Selected Communications I (CO001-CO006) ....................................................................................17
Selected Communications II (CO007-CO012) ...................................................................................20

Oral Communications
Lymphoproliferative Syndromes (CO013-CO018) ............................................................................24
Acute Myeloid Leukemias and Myelodysplastic Syndromes (CO019-CO024)..........................27
Acute Lymphoid Leukemias (CO025-CO030).....................................................................................31
Hemostasis and Thrombosis (CO031-CO036)....................................................................................35
Chronic Myeloproliferative Syndromes and Acute Myeloid Leukemias (CO037-CO042) .....39
Hodgkin’s and non-Hodgkin’s Lymphomas (CO043-CO048) ........................................................43
Stem Cell Transplantation (CO049-CO054) .......................................................................................47
Myeloma and Plasma Cell Dyscrasias (CO055-CO060) ..................................................................50

Posters I
Lymphoproliferative Syndromes I (PO001-PO023) ..........................................................................54
Lymphomas I (PO024-PO049) ................................................................................................................68
Acute Myeloid Leukemias and Myelodysplastic Syndromes I (PO050-PO074)........................82
Myeloma and Plasma Cell Dyscrasias (PO075-PO100)...................................................................97
Infections, Quality of Life, Support Therapy (PO101-PO126)........................................................112
Hemostasis, Thrombosis, Platelet Diseases (PO127-PO151) .........................................................127

Posters II
Lymphoproliferative Syndromes II (PO152-PO177) .........................................................................142
Lymphomas I (PO178-PO204) ................................................................................................................157
Acute Myeloid Leukemias and Myelodysplastic Syndromes II (PO205-PO230).......................172
Transplantation (PO231-PO256)...........................................................................................................187
Myeloproliferative Syndromes and Chronic Myeloid Leukemias (PO257-PO283) ..................202
Miscellanea (PO284-PO310) ..................................................................................................................219

Published Abstracts
Lymphoproliferative Syndromes and Acute Lymphoid Leukemias (PU001-PU019) ...............236
Lymphomas  (PU020-PU085) .................................................................................................................247
Acute Myeloid Leukemias and Myelodysplastic Syndromes  (PU086-PU132) .........................282
Myeloma and Plasma Cell Dyscrasias (PU133-PU167)...................................................................309
Transplantation (PU168-PU233)...........................................................................................................329
Infections, Quality of Life, Support Therapy (PU234-PU266)........................................................366
Hemostasis, Thrombosis, Platelet Diseases (PU267-PU291) .........................................................386
Myeloproliferative Syndromes and Chronic Myeloid Leukemias (PU292-PU350) ..................401
Miscellanea (PU351-PU411) ..................................................................................................................434

Index of authors .........................................................................................................................................a

h
ha

em
at

ol
og

ic
a



XXXIX Congress of the Italian Society of Hematology 

Rome, October 26-29, 2003

ABSTRACT BOOK



1

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003

ACUTE MYELOID LEUKEMIAS

THE IMPACT OF GENOMICS AND POST-GENOMICS IN THE CLINICAL
SETTING OF ACUTE MYELOGENOUS LEUKEMIAS
Saglio G, Morotti A, Cilloni D
Division of Internal Medicine and Hematology, Depart-
ment of Clinical and Biological Sciences of the University
of Turin, San Luigi Gonzaga Hopsital Orbassano, Turin,
Italy

Acute myeloid leukemias are a heterogeneous group
of malignant diseases of hematopoietic progenitor cells
with different clinical characteristics and variable out-
comes with currently available treatments. In the last
two decades, research has generated a rich and complex
body of knowledge, revealing that leukemia, as well as
other forms of cancer, is a disease involving several
dynamic changes in the genome. Among these, muta-
tions that produce oncogenes (with dominant gain of
function) and tumor suppressor genes (with recessive
loss of function) have been the first ones to be identi-
fied and have greatly contributed to dissect the biolog-
ical and clinical complexity of AML. However, on this
purpose new and very promising approach seems to be
represented by genomics and post-genomics techniques
like gene expression profiling and proteomics. Gene
expression profiling relies on the fact that only a frac-
tion of the genes in the genome is actively transcribed
into messenger RNA (mRNA) in each type of cell and this
depends mainly on the cell’s lineage and stage of dif-
ferentiation, but also on the activation of specific sig-
nal transduction pathways and on the influence of
extracellular stimuli due to hormones, growth factors,
cytokines and drugs. In general, the complement of
mRNAs in a cell reflects its complement of proteins, and
consequently, gene expression profiling may mirror
rather precisely the biology of the normal and of the
malignant cells. For determining gene expression pro-
filing, DNA microarrays are used to measure simultane-
ously the expression of thousands of genes and to cre-
ate a molecular profile of the RNA expressed in a given
sample. Two approaches are generally used to classify
cases on the basis of their gene-expression profile. In an
unsupervised approach, pattern-recognition algorithms
are used to identify subgroups of samples that have
related gene-expression profiles, whereas in a super-
vised approach, statistical methods are used to relate
gene-expression data and clinical data. These methods
have revealed that, within specific and apparently uni-
form categories of leukemias, are present subgroups

that show different clinical behaviour and different
responses to therapy. In parallel with the expansion of
the gene expression profiling, proteomics (which devel-
oped initially from visualization on two-dimensional
electrophoresis gels) has been also expanded by mass
spectrometry and by the availability of large searchable
databases. Currently, by use of more sophisticated tech-
nology such as multidimensional chromatography and
mass spectrometry, thousands of proteins can be iden-
tified along with information on their differential
expression in specific cell types. As with gene expression
profiling, proteomics is useful for identifying proteins
involved in various processes within the cells, although
the analysis alone does not necessarily provide infor-
mation regarding the cause or the function of the pro-
teins expressed. However, proteomics, in some circum-
stances, also provides the possibility to study the phys-
ical interactions betweens proteins. Proteomics, thus, is
useful for both large-scale surveys of proteins and
detailed studies of the functional relationships among
the proteins of interest. Both these approaches (gene
expression profiling and proteomics) are expectd to give
a fundamental contribution to decipher completely the
biologic and clinical diversity of AML. Examples of the
set of informations so far provided by gene-expression
profiling and by proteomics in AML will be presented.

MOLECULAR THERAPY OF AML: CLINICAL TRIALS WITH FLT3
INHIBITORS AND WITH IMATINIB
Martinelli G, Amabile M, Giannini B, Ottaviani E,
Buonamici S, Malagola M, Bianchini M, Piccaluga PP,
Rondoni M, Bosi C, Vigna E, Baccarani M
Institute of Hematology and Medical Oncology “L. e A.
Seragnoli”, University of Bologna; Italy

The clinical success of the specific tyrosine kinase
inhibitor (TKI), Imatinib mesylate or STI571 (1), has fos-
tered onco-haematological research world wide to
develop new molecularly targeted forms of therapy, par-
ticularly in AML. The targets of TKI are oncogenic tyro-
sine kinase of Class III receptor tyrosine kinase (RTK)
family: the FLT3, KIT, FMS, and PDGF receptors. Partic-
ular interest has been aroused by the relatively high fre-
quency of FLT3 receptor mutations found in AML. The
FLT3 receptor has been found to be frequently targeted
in AML and, to a lessen extent (at lower frequency), in
myelodysplastic syndromes (MDS), by two different
types of genetic alteration. Firstly, an internal tandem
duplication (ITD) of the JM domain-coding sequence of
the FLT3 gene (FLT3/ITD) is found in 20% to 41% of
adult and pediatric patients with de novo or secondary
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acute myeloid leukaemia (AML),2 as well as in about
3% of patients with MDS. These mutations constitu-
tively activate the receptor, and are strongly associated
with hyperleukocytosis and poor response to therapy
and prognostic outcome (2,3). Recently, an additional
length mutation affecting the tyrosine kinase domain in
exon 20 has been recently described; another point
mutation have been reported by us (Lancet Oncology, in
press). Secondly, point mutations in the FLT3 receptor
have been reported to occur in 3% to 7% of AML
patients (10), mostly at a specific site in the gene (D835
and I836) (11). Several tyrosine kinase inhibitors have
been reported to inhibit the FLT3 receptor on AML cell
lines or primary blast cells and entered in clinical trials.
More recently, promising sets of clinical data have been
reported for other inhibitors of the FLT3 RTK, namely
CEP-701 or KT-5555(4-6) PKC412(7), CT53518, renamed
as MLN518 (8) and SU11248 (9). Phase I trial in AML
patients with MLN518 (Millennium) began at a dose of
50 mg po bid, increasing until the dose of 525 mg po pid.
Toxicity was restricted to occasional nausea, vomiting
and diarrhoea. In most patients these symptoms have
been mild and manageable. CNS toxicity (weakness,
tremor and clonus) has been also recorded. Until now no
result on efficacy has been reported. Phase II trial in
AML patients with PKC412 (Novartis) enrolled thirteen
patients (median age 62, range 18-74, years) with
relapsed or refractory AML, 10 pts having completed
treatment. The initial starting dose was 40 mg po bid,
increased to 60 mg po pid. after ex-vivo analysis showed
incomplete inhibition of FLT3 auto-phosphorylation. Evi-
dence of clinical activity was observed in 4 of 10
patients and correlate with consistent inhibition of FLT3.
All 4 patients showed a decrease in PBL leukemic blast
to <5% after 1 moths. Toxicity was mild and manage-
able. CNS toxicity (weakness, tremor and clonus) has
been also recorded. Four AML FLT3 ITD or PM positive
patients out of 50 has been treated with SU11248: all
pts responded, obtaining transitory CR. Toxicity was mild
at 50 mg, severe at 100 mg: grade I-II nausea was the
main symptom, but weakness was the main toxicity. The
MTD for phase II clinical trials in advanced malignancies
was selected 50 mg po. Until now no result on efficacy
in AML has been reported, and are still confidential.
Phase II trial in AML patients with SU5416 (Pharmacia)
has been reported: all 43 AML patients received 145
mg/m2 i.v. one hour infusion twice weekly, via a central
venous line. Treatment was well tolerated with nausea
headache and bone pain being the most frequent treat-
ment related side effects. One patient had a morpho-
logical remission lasting for two moths. Seven pts.
achieved a partial response lasting 1 to 5 months. High
VEGF m-RNA was the main constraint for predicting
response. Phase II trials in AML patients with CEP-701
(Cephlon) and with TK787/ZK 222584, a specific
inhibitor of both VEGF-receptor tyrosine kinases are
ongoing. Phase I clinical trials that have been complet-

ed so far indicate, at least for PTK787/ZK 222584 is well
tolerated in patients with advanced cancer. 

This work was supported by the Italian Association of
Cancer Research (A.I.R.C.), by Italian C.N.R., by Cofin 2002
target projects on CML and by A.I.L. grants and Fon-
dazione del Monte di Bologna and Ravenna and Ateneo
60% (Baccarani and Fiacchini).
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ANTIBODY-TARGETED THERAPY FOR ACUTE MYELOID LEUKEMIA:
PRESENT AND FUTURE
Amadori S, Mazzone C, Maurillo L, Venditti A
Hematology, University Tor Vergata, Rome, Italy

Treatment outcome for AML has substantially
improved over the last decade, especially in younger
patients who can tolerate intensified treatment strate-
gies including hematopoietic stem cell transplantation.
On the other hand, there has been little progress in the
treatment of older patients where intensive chemother-
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apy regimens are associated with a lower CR rate, an
increased risk of relapse and an inferior overall survival.
The availability of antibodies reactive with antigens
expressed only by hematopoietic cells has provided
investigators with new tools for designing innovative
treatment strategies for AML. The CD33 antigen is
expressed on the surface of leukemic blasts in more than
90% of patients with AML. The antigen is also expressed
by myeloid progenitors an to a lesser extent by mature
myeloid cells, but not by primitive hematopoietic cells
and non-hematopoietic tissues. Initial in vivo studies
with an unmodified ("naked") murine anti-CD33 anti-
body in patients with advanced AML demonstrated that
the MoAb was able to bound the leukemic cells both in
the marrow and in the peripheral blood, and this was
followed by a rapid internalization of the antigen-anti-
body complex. However, the antileukemic effect was
modest consisting only of transient drops in the num-
ber of circulating blasts. A number of CD33-based
immunotoxins have then been studied with encourag-
ing results. The most promising of these novel com-
pounds is Gemtuzumab Ozogamicin (GO, CMA-676,
Mylotarg), a conjugate of a humanized anti-CD33 mon-
oclonal antibody linked to the cytotoxic antibiotic
calicheamicin, which as shown significant antileukemic
activity in relapsed AML with a favorable side-effect
profile. Phase II safety and efficacy studies have demon-
strated that roughly 30% of patients with AML in first
relapse achieve remission either with full recovery of
platelet levels to normal (CR) or incomplete recovery of
platelet levels (CRp) after treatment with 2 doses of GO
at 9 mg/m2, with toxicities including allergic reactions,
prolonged myelosuppression, infections and a relative-
ly high incidence of transient liver dysfunction resem-
bling in occasional patients the picture of severe veno-
occlusive disease. Other organ-specific toxicities, such
as gastro-intestinal and mucosal, were mild or non-
existent suggesting the potential for combination with
standard chemotherapy. Such combination trials are
currently underway both in previously untreated as well
as in relapsed/refractory AML. One such trial focusing on
GO as frontline treatment (with or without sequential
chemotherapy) for newly diagnosed AML in elderly
patients has recently been completed by the EORTC-LG
in collaboration with GIMEMA. Results of this study as
well as future strategies under development will be pre-
sented and discussed. 

INDOLENT NON-HODGKIN’S LYMPHOMAS

INDOLENT NON-HODGKIN LYMPHOMAS: EPIDEMIOLOGY, ETIOLOGY
AND PATHOGENESIS 
Luppi M
Dipartimento Misto di Oncologia ed Ematologia. Univer-
sità di Modena e Reggio Emilia, Modena, Italy 

Non-Hodgkin’s lymphomas (NHLs) are among the few
neoplasms showing increases in mortality, over a cal-
endar period of generalized falls in mortality from most
other sites. Projections to the year 2007 in nine cancer
registries from North America, Europe and Asia indicat-
ed an average 55% further rise of trends in incidence of
NHL between 1992 and 2007 for males and a 79% rise
for women. Findings from epidemiologic studies have
revealed differing demographic pattern and incidence
trends according to histologic groups, suggesting dif-
ferences in etiologic or host factors. At the Clinical Advi-
sory Committee for the new WHO Clinical Classification,
clinical grouping was not recommended. However, a
conceptual grouping of NHLs according to their natur-
al history may provide a simple framework for learning
these neoplasms. This grouping consists of four major
categories of NHLs in terms of biologic behaviour,
including indolent, aggressive, highly aggressive lym-
phoma and special group of localized indolent lym-
phoma. In the group of indolent lymphomas the fol-
lowing entities are included: follicular lymphoma, B cell
chronic lymphocytic leukemia/small lymphocytic lym-
phoma, lymphoplasmacytic lymphoma, mantle cell lym-
phoma (worst outcome of the group), splenic marginal
zone B cell lymphoma, nodal marginal zone B cell lym-
phoma, mycosis fungoides, T cell granular lymphocyte
leukemia. In the special group of localized indolent lym-
phoma the following entities are included: extranodal
marginal zone B cell lymphoma of MALT type and pri-
mary cutaneous anaplastic large cell lymphoma. This
review will focus on indolent NHLs (including the local-
ized form), providing an update of their epidemiologic
features. The relevance of familial predisposition, the
possible influence of occupational exposures (solvents,
herbicides, exhaust fumes, etc.), and the pathogenetic
role for infectious agents, including viral (hepatitis C
virus) and non viral (Helicobacter pylori, Borrelia
burgdorferi) organisms, will be discussed. 
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INNOVATIVE THERAPIES
Lauria F
Dept. of Medicine and Immunological Sciences, Division
of Hematology and Transplants, University of Siena, Italy

Indolent lymphomas are low-grade non-Hodgkin lym-
phomas (NHL) that may not require treatment for years.
However, when therapy is needed, they are generally sen-
sitive to chemotherapy but disease is difficult to eradi-
cate completely and the residual clone eventually
becomes resistant or transforms into a high-grade lym-
phomas. Despite recent advances in chemotherapy, radio-
therapy and supportive care, overall survival for low-
grade NHL has not significantly improved in the last
decades.  With the broad clinical impact of monoclonal
antibodies (MoAb) against B-cell specific CD20 glyco-
protein, immunotherapy has opened a new clinical era.
While refining the use of unconjugated anti-CD20 MoAb
either in combination with chemotherapy and immuno-
modulatory agents or as single agent for maintenance
therapy, conjugated anti-CD20 and new MoAbs target-
ing other surface B-cell antigens are under clinical inves-
tigation. Radioimmunoconjugates with Iodine-131 anti-
CD20 or Ittrium-90 anti-CD20 MoAbs have produced
excellent results with overall responses up to 97% and
low toxicity, but are clinically hampered by dose individ-
ualization. Among MoAb targeting CD22, humanised
anti-CD22 RFB4 has shown CR in 60% follicular B-cell
NHL (FL). Campath-1H, a humanized MoAb that targets
CD52 on B and T cell lymphomas, shows poor efficacy on
disease in lymph node and bone marrow and has found
scarce application in FL, while in refractory chronic lym-
phocytic leukemia it produces 43% overall responses as
a single agent and 63% in association with rituximab.
Other MoAbs that have reached clinical evaluation
include anti-CD80 and anti-HLA-DR Hu1D10 antibodies.
Antisense approaches have also reappeared and oligonu-
cleotides targeting bcl-2, which is overexpressed in most
FL, and survivin molecules are being evaluated in clinical
trials. G3139 (Genta Inc.) is the first antisense molecule
widely tested in vitro and in vivo and synergistic enhance-
ment in tumor cell killing has been found when com-
bined with standard anticancer therapy. Fever, fatigue,
hypotension and thrombocytopenia are the major side
effects. Active vaccination strategies also seek larger clin-
ical use. In particular, protein vaccines against the clon-
al idiotypic tumor protein are clearly able to promote
anti-tumor immunity and remove residual disease in the
majority of FL patients having reached a clinical remis-
sion, but custom-made preparation of vaccines limits
their broad clinical applicability. DNA vaccines encoding
the very tumor specific Ig variable region determinants
are easier to make and have also clearly shown anti-
tumor activity against lymphoma models and a stage
phase I/II dose escalation clinical trial for follicular lym-
phoma is under evaluation.

ALLOGENEIC TRANSPLANTATION IN INDOLENT NON-HODGKIN
LYMPHOMAS  AND CHRONIC LYMPHOCYTIC LEUKEMIA 
Corradini P, Farina L, Dodero A
Ematologia, Unita’ di Trapianto di Midollo, Istituto Nazio-
nale dei Tumori, Dipartimento di Scienze Mediche, Uni-
versità di Milano, Italy

The experience with allogeneic hematopoietic stem
cell transplantation (HSCT) in indolent lymphomas (NHL)
and chronic lymphocytic leukemia (CLL) has been limit-
ed for the indolent nature of the disease, and because
of the advanced age of the majority of patients. The
more relevant advantages of allogeneic HSCT are the
followings: 1) indolent NHL and CLL appears suscepti-
ble to the graft-versus-malignancy (GVM) effect, as
demonstrated by the clinical response obtained after
donor lymphocyte infusions (DLI); 2) the lack of tumor
contamination of the graft. On the other hand the major
disadvantages are the lack of suitable donors for the
majority of patients and the high treatment-related
mortality (TRM). The relevant TRM has confined this
approach to young patients with refractory disease
and/or extensive bone marrow involvement. Previous
reports on myeloablative allogeneic transplantation
have shown a low relapse rate but a high TRM. An
IBMTR study on 113 patients reported a disease-free
survival of 49% at 3 years with a 16% relapse rate, but
unfortunately the TRM was 44%. The Verdonck group
was the first to perform a study comparing allogeneic
and autologous transplantation in patients with low-
grade lymphomas: progression-free survival (PFS) was
68% versus 22% respectively at 2 years. Interestingly,
both studies showed that allogeneic transplants could
induce a sustained complete remission even in patients
resistant or refractory to chemotherapy treatments. Dur-
ing last 5 years, reduced-intensity conditioning (RIC)
regimens have been developed with the aim to reduce
TRM while preserving the GVM effect. Although this RIC
regimens vary considerably in the degree of immune-
suppression and myelosuppression, they all induce allo-
geneic engraftment with a quite limited organ toxicity.
Despite these improvements, GVHD remains a signifi-
cant cause of mortality and morbidity and long-term
results of RIC regimens are currently unknown. A recent
EBMT report shows some promising results: the 1-year
PFS rates were 61% and 56% in indolent lymphomas
and CLL, respectively. We have previously reported the
encouraging results of a pilot study of RIC in lym-
phomas: advanced stage patients could attain a durable
clinical and molecular remission. An update of the GIT-
MO protocol in 31 pts with indolent lymphomas and 16
with CLL shows that the estimated 2 year overall and
progression-free survival were 77% (95%CI, 57-97%)
and 78% (95%CI, 61-95%), respectively. So far a mol-
ecular marker has been identified in 15 patients in com-
plete remission: 12 of 15 pts attained molecular remis-



5

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003

sion in a time period going from 1 to 4 months after
transplantation. In general, the TRM reported with RIC
regimens ranges from 10% to 25%, indicating that the
primary endpoint of reducing transplant toxicity has
been probably accomplished. In conclusion, the evolv-
ing role of allogeneic HSCT in lymphoproliferative dis-
orders in under active investigation and ongoing
prospective trials will help to clarify which strategy is
more appropriate a which subset of patients may have
a durable benefit from the procedure. 

MYELOPROLIFERATIVE SYNDROMES
(POLYCYTHEMIA, THROMBOCYTHEMIA, MYELOFIBROSIS)

POLYCYTHEMIA VERA 
Finazzi G
Divisione di Ematologia, Ospedali Riuniti di Bergamo,
Italy

Polycythemia Vera (PV) is a chronic myeloprolifera-
tive disorder which results from clonal expansion of a
transformed hemopoietic stem cell. Analyses of the pat-
tern of erythroid and myeloid colony growth have
demonstrated abnormal responses to several cytokines,
raising the possibility of a defect in a signal transduc-
tion pathway shared by several growth factors. A num-
ber of cytogenetic and molecular approaches are now
focused on defining the molecular lesion(s). Although
there is no consistent cytogenetic abnormality
detectable in PV, certain karyotypic changes, such as
deletions of chromosome 20 or loss of heterozygosity on
chromosome 9, are seen in a subset of patients. The evo-
lution of PV, like that of most neoplasms, is likely to
require several mutations accumulating in a single cell.
Therefore, analysis of cytogenetic lesions evident in a
subgroup of patients may identify genes whose activa-
tion or inactivation constitutes one of the multiple ‘hits’
necessary for disease development in these individuals.
An exciting recent advance was the identification of
molecular markers of PV. The first molecular marker
described was a reduced expression of the thrombopoi-
etin receptor c-Mpl on PV platelets and CD34-positive
cells. Glycosilation and processing of c-Mpl is defective
in PV cells and the extent of this deficiency correlates
with disease duration and the degree of extramedullary
hematopoiesis. Another molecular marker recently iden-
tified is PRV-1, a novel member of the uPAR receptor
superfamily, which is overexpressed in granulocytes
from patients with PV, but not detectable in granulo-
cytes from normal individuals or patients with secondary
erythrocytosis. Although PRV-1 is not expressed in rest-
ing granulocytes from normal controls, stimulation of
these cells with granulocytes colony-stimulating fac-
tors induces PRV-1 expression. Several studies are ongo-
ing to establish whether this novel hematopoietic recep-
tor may play a role in the pathophysiology of PV or if it
may be useful in the differential diagnosis of erythro-
cytosis. Although important advancements have been
made over the last several years in the definition and
understanding of the basic biological characteristics of
the disease, thus contributing also innovative diagnos-
tic criteria, therapeutic strategies have remained sub-
stantially unchanged. All patients should undergo phle-
botomy with the goal of keeping the hematocrit value
below 0.45. No additional therapy may be needed in



stable patients who are at low risk for thrombosis (age
below 60 years, no history of thrombosis). In patients at
high risk of thrombosis or who develop progressive
thrombocytosis or splenomegaly, the choice of myelo-
suppressive agent depends on the patient’s age. Older
patients can be managed with radiophosphorus, low-
dose busulfan or pipobroman. HU is the drug of choice
in middle-aged patients despite concerns about its pos-
sible leukemogenicity. Interferon or anagrelide should be
considered in younger patients, but their efficacy on
hard clinical end-points, such as survival, major throm-
bosis and hematological progression remains to be
demonstrated. In all patients with cerebrovascular,
coronary or peripheral arterial ischemia, the associa-
tion of low-dose aspirin is recommended. In addition,
the results of the recently completed ECLAP trial will
answer the question if aspirin should be given also to
asymptomatic PV individuals for the primary preven-
tion of vascular events. Innovative therapies, such as
allogeneic bone marrow transplantation or imatinib
mesylate have been successfully used in a few selected
patients with PV but it is too early to define their role
in the management strategy of disease.  

ESSENTIAL THROMBOCYTHAEMIA: EPIDEMIOLOGICAL, DIAGNOSTIC
AND THERAPEUTICAL ASPECTS 
Gugliotta L
U.O. Ematologia Arcispedale S. Maria Nuova, Reggio
Emilia, Italy

The annual incidence of Essential Thrombocythaemia
(ET) is around 18 per 1 million population and conse-
quently about 1000 new diagnosis of ET are expected in
Italy each year. Since no biological markers have been
identified, the ET diagnosis is done on the basis of the
updated PVSG criteria, by excluding the reactive throm-
bocytosis, the MDS and the other chronic MPDs. The
diagnostic and prognostic value of the clonality demon-
stration has still to be defined. In a retrospective study
of the Gruppo Italiano Malattie Mieloproliferative
Croniche (GIMMC), in over two thousand patients, the
overall survival in all age subgroups resulted to be short-
er than in the matched Italian population, being the
survival curves rather different after 9-10 years of fol-
low-up. As expected the main causes of mortality were
thrombosis (3.2%) and cancer (2.8%). Age over 60 years,
previous thrombosis and uncontrolled thrombocytosis in
the follow-up (identified by Cortelazzo et al. as high
thrombotic risk factors), together with other new
unfavourable prognostic factors (male gender, high
platelet count and presence of peripheral granulocyte
precursors at diagnosis) in the GIMMC study resulted to
be associated with a significant decrease of patient sur-
vival. On behalf of the Italian Society of Haematology
(SIE, SIES, GITMO) an Expert Panel has recently elabo-

rated new evidence- and consensus--based practice
guidelines for the therapy of ET. A platelet lowering
treatment (target PLT below 400 x109/L; below 600 in
case of toxicity or tolerability problems) has been
strongly recommended in ET patients with: age over 60
years, or history of major thrombosis, or history of major
haemorrhage, or platelet count over 1500x109/L; age of
40–60 years associated to a platelet count of 1000-
1500x109/L and to a cardiovascular risk factor or a
familial thrombophilia; age below 40 years and comor-
bidity with high thrombotic risk as homocistinuria or
familial dominant hypercholesterolemia. The recom-
mended first line therapy is based on the use of the non
mutagenic Interferons alpha and Anagrelide for the
younger patients, and on the use of the cytotoxic
Hydroxyurea, Pipobroman and Busulphan for the older
people. Other recommendation are done for treatment
of paediatric or pregnant patients and for treatment of
thrombotic and haemorrhagic events. An antiplatelet
treatment, firstly with Aspirin 75-100 mg/day, is rec-
ommended in patients with symptoms or with cardio-
vascular risk factors, while it has to be avoided in
patients with platelet count over 1500x109/L. Some
more controlled studies are required to elaborate strong
recommendation for treatment of ET, in particular for
patients with intermediate platelet count (1000–1500
x109/L) and/or with intermediate age (40–60 years). 

MYELOFIBROSIS WITH MYELOID METAPLASIA
Barosi G
Laboratory of Medical Informatics. IRCCS Policlinico S.
Matteo, Pavia, Italy

Current knowledge about the pathogenesis of myelo-
fibrosis with myeloid metaplasia (MMM) does not allow
delineation of a single model that explains the prolif-
erative advantage of the hematopoietic stem cells, the
disruption of normal bone marrow extracellular texture
with fibrosis, and extramedullary hematopoiesis. New
concepts on the biology of the disease that could shed
light on the nature of cellular proliferation abnormali-
ties in MMM are related to abnormal CD34+ stem cell
trafficking, neoangiogenesis and anomalous megakary-
ocyte proliferation. High number of hematopoietic stem
cells mobilize and migrate from the bone marrow to
the blood stream and colonize the spleen and other
organs. Neoangiogenesis has now been documented as
an integral component of medullary and extramedullary
hematopoiesis. MMM platelets express a TPO-receptor
(Mpl) isoform that is incompletely glycosylated and
poorly expressed on the cell surface and is linked to
resistance to apoptosis and the aberrant signal trans-
duction that provides a proliferative advantage. Exper-
imental models in which mice given bone marrow grafts
of cells infected with a retrovirus carrying TPO comple-
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mentary DNA develop a lethal myeloproliferative disor-
der with several characteristics features of human
MMM (TPO mice). Megakaryocyte role in development
of myelofibrosis is sustained also by the mutant mice
induced by mutation of the gene of GATA-1 (GATA-1
low), in whom anemia is associated with several mark-
ers of myelofibrosis. The GATA 1low mutation impairs
the capacity of megakaryocytes to differentiate into
platelets and growth factor genes implicated in the
development of myelofibrosis. The conventional thera-
peutic options for MMM include supportive care,
chemotherapy or biologic-modifying agents. Allo-SCT
has usually been used in the setting of advanced and
refractory disease, often after failure of standard ther-
apy. In such setting, hematopoietic recovery is reached
in most of the patients. Overall, more than 40% of
patients die after SCT of infections, chronic GVHD, acute
GVHD, disease progression, solid organ failure, lympho-
proliferative disorders and graft failure. Approximately
30% of patients achieve a complete histo-hematologi-
cal remission. The use of reduced-intensity conditioning
regimen aims at reducing transplant related mortality
and expanding the applications of allo-SCT for MMM
patients. Up to now, 27 patients have been reported in
one phase II, single Institution, prospective study and
two retrospective cohort studies. Prompt neutrophil and
platelet engraftment was reported. Transplant related
mortality was null in the unicenter studies with a fol-
low-up from 4 months to 2.12 years. However, in the
EBMT multicenter study, the 1year TRM was 37% and
the relapse rate was 36% at 1 year. In this latter study,
60% had a complete hematologic response with an
overall survival of 54% at 1 year. This procedure should
be considered a promising therapeutic approach to be
used into well-designed clinical trials or approved pro-
tocols. Six small phase II studies published from 2000 to
2002 and a pooled analysis of individual cases of 5 of
them, documented that thalidomide given at standard
dose of 200-800 mg a day has a chance of ameliorat-
ing anemia, thrombocytopenia and splenomegaly. Com-
bining low-dose thalidomide with prednisone produce a
better tolerated and equally or more effective than stan-
dard dose treatment. Imatinib mesylate, farnesyltrans-
ferase inhibitors, receptor tyrosine kinase inhibitor of
VEGFR-2 are all promising drugs that deserve clinical
experimentation. 

HEMATOPOIETIC STEM CELLS

HEMATOPOIETIC STEM CELL CHARACTERIZATION
Tabilio A
Department of Clinical and Experimental Medicine,
Hematology and Clinical Immunology Section, Univer-
sity of Perugia, Italy

The highly orchestrated process of blood cell devel-
opment and homeostasis is termed “hematopoiesis”.
Understanding the biology of hematopoiesis and
hematopoietic stem cells is essential for improving
treatment of hematologic malignancies, congenital dis-
orders, chemotherapy-related cytopenias, and blood and
marrow transplants. Here we review the current state of
the art regarding the definitions of hematopoietic stem
cells (HSC), the methods of their isolation, their mor-
phological and phenotypic characterization and their
extensive self-renewal including their in vivo ability to
rescue lethally damaged tissue in vivo for the lifetime of
the recipient. The stem cell is a primitive cell that can
divide either to reproduce itself (undergo self renewal)
or to give rise to more specialized (differentiated) cells.
It can undergo asymmetric self- renewing cell divisions,
give rise to all blood elements , reconstitute the
hematopoietic system when transplanted in lethally
irradiated recipients, and engraft and differentiate in
animals , even if the recipients is not irradiated.  In
humans, as in mice, the HSC can be purified to near-
homogeneity. Many systems have been used: a combi-
nation of approaches based on the physical and biolog-
ical properties of stem cells and on the immunopheno-
type of the target cells. Density gradient separation is
still commonly used. Pharmacologic cell cycle specific
selection can be used as a pre-enrichment step in stem
cell purification strategy. However, the most widespread
methods for enrichment and purification use mono-
clonal antibodies directed against stem cell antigens
(positive selection) or against antigens on differentiat-
ed hematopoietic cells (negative selection). Human HSC
do not express lineage antigens but are CD45+. Unlike
mouse HSC that do not express the CD34 antigen,
human HSC are present within both the CD34+ and
CD133+ cell fractions of bone marrow, blood, and
umbelical cord blood. Furthemore HSCs express
CD117,CD90 and CD164 antigens while they do not
express CD38. In addition HSCs express a stem cell anti-
gen defined by the recently described antibody W7C5.
We and others recently demonstrated the presence of
CD133+/CD34- cells in rhG-CSF mobilized peripheral
blood stem cells. Cytofluorimetric analysis showed this
sub-population constitutes 0.1-2% of the CD133-pos-
itive stem cells.Morphologically the CD133+/CD34- cells
are fibroblast-like adherent cells which do not express
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HSC antigens. Kuci et al (Blood 101, 869,2003) report-
ed these cells do not generate hematopoietic colonies
in vitro. However, their transplantation into NOD/SCID
mice induced substantially higher long-term multilin-
eage engraftment rate than freshly isolated CD34+ cells
suggesting the CD133+/CD34- cells are richer in SCID-
repopulating cells. Xenogenic transplants of HSC in
NOD-SCID mice or fetal sheep require a minimum of
200-500 cells. It is not clear whether this is due to the
xenotropic nature of the assay system or may reflect
the lack or purity of HSC. An alternative approach based
on the retroviral marking of HSC followed progeny of
individual cells in vitro and in vivo showed that in both
mice and humans single HSC can give rise to multiple
progeny and undergo single HSC self-renewing cell divi-
sions. 

PLASTICITY OF HEMATOPOIETIC STEM CELLS
Soligo D
University of Milano and Department of Hematology,
IRCCS Ospedale Maggiore, Milan, Italy

The ability of various tissue-specific cells to develop
into cells of unrelated tissue types has been reported by
several investigators. This phenomenon, termed "stem
cell plasticity" is particularly evident for bone marrow
derived stem cells (both hematopoietic (HSC) and mes-
enchymal (MSC) stem cells). HSC can give rise not only
to all the blood lineages but also to skeletal and cardiac
muscle, endothelial cells, neuro-glial cells, lung, gut and
skin epithelia, hepatic and biliary duct epithelium and
pancreatic islets of Langerhans. This phenomenon has
been reproduced occasionally ”in vitro”, consistently in
animal models and observed in humans, particularly in
HSC transplantation recipients. The possible mechanism
underlying stem cell plasticity could include: 1) the pres-
ence of several types of tissue specific stem cells, 2) the
persistence of true multi-or pluripotent stem cells in
postnatal life, 3) the possibility of dedifferentiation of
committed cells, 4) the fusion of donor cells with resi-
dent cells. In particular cell fusion, occurring sponta-
neously in osteoclasts, myotubes and cancer cells has
been shown to account for the plasticity of HSC giving
rise to hepatocytes but not to pancreatic beta cells. The
definition of stem cell plasticity implies that 1) differ-
ent cell lineages are derived from a single cell, 2) dif-
ferent cell types are functional in vitro and in vivo, 3)
engraftment is significant and persistent. Demonstration
of differentiation should rely on morphology, pheno-
type, functional tests, engraftment and rescue and until
now very few studies have fulfilled all these criteria.
However, plasticity of bone marrow derived stem cells
is a real phenomena, whose biological and clinical rel-
evance still requires carefully designed animal studies
and pilot clinical trials.

EX-VIVO EXPANSION OF HEMATOPOIETIC STEM CELLS. 
EXPERIMENTAL RESULTS AND CLINICAL USE
De Felice L, Terenzi A*, Mascolo MG, Agostini F,
Falzetti F*, Di Ianni M*, Pasqualetti D, Tabilio A*,
Mandelli F, Arcese W
Dept. of Cellular Biotechnologies and Hematology, Uni-
versity “La Sapienza” Rome; *Hematology and Clinic
Immunology, University of Perugia, Italy

Several clinical reports have validated the role of cord
blood (CB) as an effective alternative source of hemato-
poietic stem cells (HSC) for allogeneic transplant.
Indeed, 1) cryopreserved CB units are quickly available
for patients lacking an HLA compatible HSC donor from
family or from Bone Marrow World Wide Donor Registry
(BMWWDR), 2) a higher degree of HLA disparity
between CB donor and recipient is acceptable and, final-
ly, 3) the incidence and severity of GVHD are limited in
recipients of CB transplant without any impairment of
the graft-versus-leukemia effect.  Nevertheless, in com-
parison with BM or peripheral blood (PB) the cellulari-
ty of CB units represents a major problem affecting clin-
ical results of CB transplants: the rate of engraftment
is decreased, the time to hematopoietic recovery is
delayed and the wide use of this cell source in adults is
limited. Therefore, in order to reduce the risk of trans-
plant related mortality (TRM) associated with the pro-
longed post-transplant aplasia, several experimental
studies for the amplification of the hematopoietic
stem/progenitor cells have been investigated. The
engraftment potential of the in vitro expanded cells has
been evaluated in non-obese diabetic/severe combined
immunodeficient (NOD/SCID) mice. However, the results
of these studies still appear controversial.  Aiming at
the application to the human transplant setting, we
have previously standardized an in vitro method for CB
stem cell expansion designed on respect of clinical
requirements. Therefore, CD34+ cells selected from
thawed CB units were cultured on short-term in human
AB or serum-free media in presence of three cytokines:
FL, SCF, IL-3. In order to evaluate either the early
hematopoietic reconstitution or the long-term engraft-
ment potential, a NOD/SCID transplant model was
established. One-hundred mice were transplanted with
amplified cells and the engraftment was compared to a
control group of 57 mice receiving unexpanded CD34+
cells. The engraftment of human cells was evaluated in
bone marrow (BM) and spleen samples by cytofluori-
metric determination of the huCD45+ cells and by PCR
analysis of human specific DNA sequences on
hematopoietic colonies. In mice transplanted with
amplified cells, a significant correlation between the
rate of engraftment and the cell dose infused was
observed(p=0.003). At the higher cell dose (7.5 x 104
input CD34+ cells), the rate of engraftment either in
early (72%) or in long-term controls (90%) was com-
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parable with that of recipients of unexpanded cells
(100%).  As to concern the kinetic of engraftment in
early controls (7-28 days after transplant), the amplified
cells have an in vivo proliferative advantage on unex-
panded cells. No significant difference in terms of num-
ber of human cells/colonies was detected in long-term
controls.  In an ongoing study, we are comparing the
effect of multiple combinations of 4 cytokines (TPO, FL,
SCF, IL-3) with the results previously obtained in short-
term amplification. The combination of TPO/FL/SCF/IL-
3 induced the highest amplification in terms of total
nucleated cells (86 fold), CD34+ cells (8 fold), and
hematopoietic progenitors (9.3 fold), whereas the low-
est expansion was detected with the TPO/FL associa-
tion (NC = 4.3 fold, CD34+ cells = 2.6 fold, CFC = 1.8
fold). However, the percentage of CD34+ cells (41%)
and of the early CD34+/CD38- subpopulation (6.8%)
obtained with TPO/FL was higher than after amplifica-
tion with FL/SCF/IL-3 (8% and 0.54% respectively).
These results show that the cells amplified in culture
lacking IL-3 are more immature with a lower plating
efficiency. The engraftment potential of the amplified
cells was evaluated in NOD/SCID transplant. The pre-
liminary results evidence that cells amplified with
FL/TPO/SCF with or without IL-3 are the most effective
in terms of either rate of engraftment (100%) or num-
ber of human CD45+ cells/progenitors detected in
murine BM.  The experimental results from in vitro stud-
ies and animal models show that different pre-clinical
protocols for in vitro cord blood stem cell expansion
might be designed in order to approach selectively the
problems related to the hematopoietic reconstitution in
CB transplant. 

AUTOIMMUNE CYTOPENIAS

AUTOIMMUNE HEMOLYTIC ANEMIAS
Barcellini W
Division of Hematology, IRCCS Ospedale Maggiore Poli-
clinico, Milan, Italy

Autoimmune hemolytic anemias (AIHA) are a hetero-
geneous group of disorders characterized by the pres-
ence of autoantibodies directed against red cell surface
antigens, and by a variable clinical picture and severity
of hemolysis. AIHA can be distinguished in “warm” and
“cold” based on the thermal properties of the antibody,
and in primary (idiopathic) and secondary. Warm idio-
pathic forms are often insidious, although sometimes
rapidly worsening. Life-threatening hemolytic episodes
are more common in warm AIHA cases secondary to
infections or in cold-antibody AIHA, which comprises
idiopathic or secondary cold hemagglutinin disease
(CHD) and paroxysmal cold hemoglobinuria (PCH). A
positive Coombs' test (direct antiglobulin test, DAT) is
the cornerstone of diagnosis of AIHA. Anti-IgG anti-
bodies are found in most cases of "warm" AIHA, being
unusual to have isolated IgA or IgM, whereas cold
agglutinins are virtually always IgM. More sensitive DAT
techniques, including various immunoradiometric, ELISA
and cytofluorimetric assays, the solid phase antiglobu-
lin test, and the mitogen-stimulated DAT have been
reported to give positive results in some patients with
negative conventional DAT.  Corticosteroids represent
the first-line treatment of warm-antibody AIHA with
overt hemolysis and are usually adequate to keep the
hemolysis under control in 80-90% of cases. If the
patient fails to respond, is intolerant or unable to
achieve long-term remission on acceptable dosages,
second-line treatment should be considered, and a
choice has then to be made between splenectomy and
immunosuppressive drugs (azathioprine, cyclophos-
phamide, and cyclosporin). The patient who has failed
to respond to the first and second line treatment repre-
sents a critical clinical problem. Among possible reme-
dies, besides blood transfusion, are high doses i.v.
immunoglobulins, plasmapheresis (plasmaexchange or
specific immuno-absorption of Ig), intravenous
cyclophosphamide and vinca alkaloids. Other more
recent options are Rituximab, Campath-1H, mycophe-
nolate and bone marrow transplantation. Refractory and
hyperacute cases with life-threatening immune-medi-
ated hemolytic disease require often a therapeutic deci-
sion in emergency. CHD is usually a mild chronic
hemolytic disease, often accompanying lymphoprolif-
erative disorders. The acute transient form of secondary
CHD, usually associated with Mycoplasma pneumoniae
or with infectious mononucleosis, is characterized by
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abrupt onset, sometimes fulminant. The direct Coombs
test is positive against C3d, and negative against IgG.
The specificity of cold agglutinins is anti-I, anti-i, or
anti-Pr. Patients with mild chronic hemolysis do not
require specific therapy, but avoid cold as far as it is
practicable. In patients with severe symptoms treatment
options include chlorambucil, cyclophosphamide, and
more recently Rituximab, with very promising results.
Corticosteroids and splenectomy are almost always inef-
fective.  PCH was classically described in patients with
syphilis, but is now frequently associated with viral
infections. There are chronic and acute, transient forms,
in which the resultant anemia can be very severe.
Recovery from the attack usually is rapid. The antibody
causative of PCH is the Donath-Landsteiner "biphasic"
hemolysin, a complement-binding IgG that binds to red
cells at 4°C, and becomes hemolytic after incubation
with complement at 37°C. The specificity of antibody is
almost invariably anti-P, with few exceptions. In con-
clusion, hemolytic anemias are a heterogeneous group
of disorders with a variable degree of severity, and con-
sequently require different therapeutic decisions.
Refractory and hyperacute cases represent a critical
clinical problem. New promising therapeutic options are
now available, but need better validation by appropri-
ate clinical trials.

AUTOIMMUNE THROMBOCYTOPENIAS
Mazzucconi MG
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università “ La Sapienza”, Roma, Italy

Idiopathic thrombocytopenic purpura (ITP) is an
autoimmune disorder characterized by a persistently
reduced platelet count (Plts <150x109/L) due to the pre-
mature platelet destruction caused by autoantibodies
binding to platelet membrane glycoproteins. In most of
the cases, diagnosis of ITP remains one of exclusion,
although case-history, physical patient’s examination,
peripheral blood smear observation are the pivotal com-
ponents of diagnosis. Bone marrow examination is
mandatory in all cases where treatment is requested
and in patients aged more than 60 years because of the
risk of myelodysplasia misdiagnosis. Disease clinical pat-
tern is generally chronic in adults and acute in children.
Bleeding symptoms are more frequent in children than
in adults. Therapeutic approach of ITP is based on the
evaluation of bleeding symptoms and of platelet levels
at diagnosis. Treatment is mandatory if platelet levels
are below 20-30x109/L, which are considered safe, or
bleeding symptoms are present. In adults, prednisone is
usually the first-line therapy, at daily induction doses
about 1 mg/kg. Complete, partial or minimal responses
are obtained in about 60-70% of the cases; no respond-
ing patients (30-40%), after 6-8 months follow-up, are

candidate to second-line therapy. In elderly patients
(aged > 65-70 years) prednisone, at lower daily doses
(0.25-0.5 mg/kg), is the first-line therapy, but, in some
cases, HDIg or Ig anti-D could be also used. Response
rate is similar to that of younger patients. In young adult
resistant to or relapsing after prednisone therapy, with
bleeding symptoms or platelet levels < 20x109/L, sec-
ond-line therapy is represented by splenectomy. In more
aged people, splenectomy is not indicated and other
immunosuppressive drugs (such as azathioprine) can be
proposed. In children candidate to therapy, prednisone
at intermediate-high doses or HDIg are the main ther-
apeutic proposals. Response rate is generally very high
( > 80%) and it tends to persist in the time. Second-line
therapy in children aged more than 6-7 years is splenec-
tomy: this approach could be reserve to very high-risk
patients, in whom low platelet levels and haemorrhag-
ic symptoms persist despite therapy. However, in some
cases, periodic infusions of HDIg can delay splenectomy,
by achieving persistent disease remission. Patients (chil-
dren and adults) who do not respond to second-line
therapies are considered affected by “refractory ITP” and
for them, experimental approaches are sometimes nec-
essary. ITP patients lacking criteria for beginning ther-
apy, must be observed during long term follow-up with
the aim to evaluate possible spontaneous remission or
need for therapy start. Moreover, observation during the
time, allows to identify the appearance of other
pathologies. 

AUTOIMMUNE NEUTROPENIA
Capsoni F
Università di Milano-Ospedale Policlinico, IRCCS, Milan,
Italy

Neutropenia is defined as an absolute neutrophil count
(ANC) of less than 1500/mL. Usually it is defined as mild
when the ANC is between 1000 and 1500/mL, moderate
between 500 and 1000/mL and severe with ANC less
than 500/mL. The risk of infection, that is the only sig-
nificant consequence of neutropenia, begins to increse
at an ANC below 1000/mL. Neutropenias can be classi-
fied as acquired or congenital. While the latter are rare
conditions, the former are frequent and recognize many
causes, with infections, drugs and immune disorders
being the most common. Antineutrophil antibodies (Abs)
are well recognized causes of neutropenia. They mediate
neutrophil destruction either by splenic sequestration of
opsonized cells or by complement-mediated neutrophil
lysis. Several tests are available for detecting antineu-
trophil Abs including agglutination, direct and indirect
immunofluorescence, direct and indirect antiglobulin
assays. Direct methods detect Abs on a patient’s neu-
trophils but they are hampered by a possible nonspecif-
ic binding of immunecomplexes to Fcγ receptors



expressed by neutrophils. The indirect methods test the
patient’s plasma or serum against normal cells and they
are considered to be the best Abs screening procedure.
Different types of immune-mediated neutropenia have
been identified. Isoimmune neonatal neutropenia is a
self-limiting condition due to the transplacental pas-
sage of IgG Abs to neutrophil-specific antigens (Ags)
inherited from the father; the pathogenesis of this dis-
order is identical to that of Rh hemolytic disease. Anti-
neutrophil Abs are frequently found in recipients of
repeated granulocyte transfusions. In these cases, as in
isoimmune neutropenia, Abs are directed against HLA
Ags or against Ags specific for neutrophils. The true
autoimmune neutropenia (AIN) is a rare disorder that
can be either primary or secondary. In primary AIN,
mostly seen in young children, neutropenia is the sole
abnormality and, although neutrophil counts are often
below 500/mL, it is rarely associated with serious infec-
tions and shows a self-limited course. In this condition
neutrophil-specific Ab frequently recognized NA1 or
NA2 Ags located on the IgG-Fc receptor type 3b (FcγRI-
IIb or CD16). In few patients autoAb with CD11a or
CD11b specificity were detected. Secondary AIN are
more commonly seen in adults and underlying causes
include collagen disorders, drugs, viruses and lympho-
proliferative disorders of B- and T-cells types. In sec-
ondary AIN autoAbs tend to be directed at the total
FcγRIIIb rather than its subunits and the resulting sever-
ity of neutropenia may be greater with more severe
infectious complications. CD8-positive T-cell-mediated
inhibition of granulopoiesis in the bone marrow has been
described in AIN secondary to rheumatoid disease and
myelodysplasia. G-CSF is a proven treatment in patients
with AIN of all types and is now preferred to other pos-
sible therapies such as high-dose intravenous immune
globulins, corticosteroids, cyclosporin and danazol. A dif-
ferent type of immune-mediated neutropenia is the pure
white cell aplasia, a rare disorder characterized by com-
plete disappearance of granulocytopoietic tissue from
the bone marrow. It is often associated with thymoma
and is due to the presence of Ab-mediated GM-CFU
inhibitory activity.

INFECTIONS IN PATIENTS WITH NEUTROPENIA

EMPIRICAL ANTIBIOTIC THERAPY: THE SAME TREATMENT FOR
EVERYONE?
Menichetti F
Unità Operativa Malattie Infettive, Ospedale Cisanello,
Pisa, Italy

The intensity and duration of neutropenia are the
main characteristics that divide cancer patients at high
of infections from those at low risk. When the neu-
tropenia is severe (below 100 neutrophils/mm3) and
prolonged (beyond 7-10 days), as usually occurs in
patients with acute leukosis or those undergoing allo-
geneic bone marrow transplant, the risk of infection is
high; when, on the other hand, the neutropenia is not
profound (neutrophils > 100/mm3) and not prolonged
(lasting < 7 days), conditions more common in patients
with solid tumors and lymphomas, the risk of infection
is low. Various score systems have been proposed to
identify patients at low risk of infection; the best
known and validated one is the MASCC score which
incorporates the parameters of age, underlying disease,
control of underlying disease, hypotension, dehydra-
tion, chronic obstructive pulmonary disease, fungal
infection and onset of fever at home (Klastersky J et al.,
J Clin Oncol 2000;18:3038-51). Low-risk neutropenic
patients can nowadays be treated with antibiotics at
home, on an outpatient basis, or with early discharge,
using oral drugs (e.g. ciprofloxacin ± amoxicillin/ clavu-
lanic acid). The therapeutic approach in neutropenic
patients at high risk is admission to hospital and imme-
diate initiation of empirical antibiotic therapy admin-
istered parenterally. The choice of drugs to use includes
single agent therapy with β-lactam antibiotics (cef-
tazidime, cefepime, meropenem, imipenem, piperacil-
lin/tazobactam) or a combination of one of these drugs
in addition to an aminoglycoside, or a combination of
a glycopeptide with a β-lactam. A recent clinical trial
carried out by Gimema demonstrated the lack of ben-
efit from adding aminoglycosides to therapy with
piperacillin/tazobactam (Del Favero A et al. CID 2001)
and this conclusion was also strongly supported by a
large meta-analysis (Furno P et al. Lancet Infect Dis,
2002). Nevertheless, it seems worth mentioning that in
an epidemiological context in which Ps. aeruginosa
infections could be present, it is advisable to use a com-
bination including an aminoglycoside. The criteria for
using a glycopeptide antibiotic ab initio are usually the
presence of severe mucositis, prophylaxis with fluoro-
quinolones, colonization by MRSA strains or pneumo-
cocci resistant to penicillin, a clearly catheter-related
infection, and hypotension. In the absence of these
indications, glycopeptides can be reserved to those cas-
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es with documented resistant Gram-positive infections
that do not clinically respond to initial empirical ther-
apy. In conclusion, a correct estimate of the risk of
infection nowadays allows a strategy of differentiated
empirical therapy in the management of cancer
patients with febrile neutropenia.

NEW ANTIFUNGAL AGENTS: A REAL PROGRESS IN THE MANAGEMENT
OF INVASIVE MYCOSES?
Girmenia C
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università “La Sapienza”, Rome, Italy

In the last years, considerable progresses have been
achieved in the management of invasive mycoses in
immunocompromised patients. However, the prognosis
of these infections, in particular those caused by fila-
mentous fungi, continues to be dramatically poor with
mortality rates reaching more than 80% in selected cat-
egories of patients. New antifungal drugs, among the
classes of triazoles and echinocandins, with interesting
antimicrobial and pharmacokinetic characteristics, are
under investigation and important trials have been
reported in the last two years. These studies seem to
suggest the relevant role of these new drugs in the anti-
fungal armamentarium. The triazole voriconazole and
the echinocandin caspofungin demonstrated significant
advantages in term of toxicity, and response rate, when
compared to conventional amphotericin B in the treat-
ment of aspergillosis and candidiasis, respectively. Oth-
er non controlled studies showed a promising role of
caspofungin in the treatment of Aspergillus infections
and of voriconazole in the treatment of other rare
mycoses. These experiences with new antifungal drugs
seem to show exciting perspectives in the therapeutic
strategies of life-threatening mycoses and seem to indi-
cate that amphotericin B no longer is the “golden stan-
dard” for a variety of fungal infections. However, due to
the peculiar characteristics of the design of these stud-
ies, the interpretation of the results may be difficult and
further confirmatory experiences are needed. In con-
clusion, despite the promising results of the recent
experiences in the management of invasive fungal
infections, last generation drugs need to be further
investigated in proper trials and old drugs, first of all
conventional amphotericin B, continue to have a cen-
tral role in the antifungal armamentarium. 

SIES SYMPOSIUM

CYTOKINE RECEPTOR SIGNALING IN ACUTE MYELOID LEUKEMIA
Testa U,1 Riccioni R,1 Rossini A,1 Diverio D,2 Labbaye
C,1 Quaranta MT,1 Spinello I,1 Lo Coco F,3 Peschle C1

1Department of Hematology and Oncology, Istituto
Superiore di Sanità, Rome; 2Dipartimento di Biotecnolo-
gie Cellulari, Università “La Sapienza”, Rome; 3Cattedra
e Divisione di Ematologia, Università Tor Vergata, Ospe-
dale S. Eugenio, Rome, Italy

Numerous genetic abnormalities have been identified
in acute myeloid leukemia (AML). Alterations in tran-
scription factors due to chromosomal translocations
have been observed in particular morphological sub-
types of AML. In addition alterations in molecules that
normally regulate cell behaviour in response to exter-
nal cues (cytokines) are common in AML, but these
types of mutations are less closely associated with par-
ticular morphologies. The first type of alteration play a
major role in the block of cell differentiation observed
in leukemic cells, while the second alterations are
involved in the proliferation and survival advantage of
leukemic cells. The cooperation between these two
types of alterations is required for the development of
the leukemia. Several alterations of cytokine receptors
have been observed in AML. Among them we can dis-
tinguish between qualitative and quantitative abnor-
malities. The most frequent qualitative abnormality of
cytokine receptors observed in AML consists in various
types of alterations observed at the level of Flt3, a class
III receptor tyrosine kinase; these mutations lead to the
presence of a constitutively activated receptor, whose
anomalous signalling leads to a constitutive activation
of Stat5. In other cases Flt3 is simply overexpressed in
the absence of any mutation. The presence of a mutat-
ed or hyperexpressed Flt3 is associated with a poor
prognosis. The most frequent abnormality is represent-
ed by an overexpression of the IL-3Ra, observed in about
40% of the AML patients and associated with an high
cycling activity, increased resistance to apoptosis trig-
gered by growth factor deprivation, spontaneous Stat5
activation. At the clinical level the IL-3Ra overexpres-
sion was associated with high blast cell counts at diag-
nosis,and lower remission rate. Deregulated expression
of IL-3Ra may contribute to the proliferative advantage
of leukemic blasts and, hence, to a poor prognosis.
Increased angiogenesis is shown in bone marrow biop-
sies of patients at diagnosis of AML. Furthermore, VEGF
levels appeared to be of prognostic value in newly diag-
nosed cases of AML and VEGFRs (I, II and III) are often
expressed on AML blasts. The analysis of VEGFR-I
expression in AML blasts showed a pattern of expres-
sion preferentially associated with some leukemia sub-
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types and with the presence of specific molecular abnor-
malities (i.e., the presence of a mutated Flt3). The VEG-
FR-III showed a pattern of expression similar to that
observed for the VEGFR-I, with the only exception that
it was more frequently expressed in leukemias with
granulocytic features. The expression of VEGFRs on AML
blasts seems to be associated with a high blast cell
counts and could represent a negative prognostic fac-
tor. The presence of abnormalities of cytokine receptor
signalling in AML has shown that they may represent a
therapeutic target. Several inhibitors of cytokine recep-
tor signalling have been discovered and they are the
objective of intensive experimental and clinical studies.

MOLECULAR MECHANISMS OF VESSEL FORMATION
Bussolino F
Department of Oncological Sciences and Institute for
Cancer Research and Treatment, School of Medicine,
University of Turin, Italy

To distribute nutrients throughout the body verte-
brates have evolved a hierarchical branching blood vas-
cular system that terminates in a network of size-invari-
ant units, namely capillaries. Development of capillary
networks characterized by typical intercapillary dis-
tances ranging from 50 to 300 µm is instrumental for
optimal metabolic exchange. The ability to form net-
working capillary tubes is a cell autonomous property of
the endothelial cells (ECs), which do need permissive
but not instructive signals from the extracellular envi-
ronment. In the embryo, the morphogenetic process by
which free EC precursors (angioblasts) of mesodermal
origin self-assembly into a primitive vascular plexus is
known as vasculogenesis. Angioblasts either coalesce at
the location where they emerge from the mesoderm
(type I vasculogenesis) or they migrate through tissues
and form blood vessels at distant sites (type II vasculo-
genesis). Angiogenesis is the cellular mechanism by
which the primitive embryonic vasculature is remodeled
into a mature vascular bed comprising arteries, capillary
networks, and veins. Angiogenesis also includes pene-
tration by sprouting and branching of vessels into avas-
cular regions of the embryo, such as ectodermal or mes-
enchymal tissues. Besides to sprouting angiogenesis,
intussusceptive angiogenesis is a relatively new con-
cept in vascular biology and consists in the repeated
insertion of new slender transcapillary tissue pillars,
which subsequently increase in size, thus allowing the
capillary network to grow in itself. After birth, angio-
genesis occurs in physiologic situations such as endome-
trial proliferation, wound healing, and organ hypertro-
phy. An operating and stable vascular bed results from
a balance of signals that favour angiogenesis and vas-
cular stabilization, and those that promote vascular
regression; derugulated angiogenesis is pivotal in

tumour progression, inflammatory and viral diseases,
retinopathies and vascularization of ischemic tissues.
The latter is also characterized by arteriogenesis and
allows the transformation of a small arteriole into much
larger conductance artery. Small arterioles that inter-
connect side branches proximal from the arterial occlu-
sion with distal ones experience increased fluid shear
stress. This activates the endothelium and leads to
monocyte adhesion and infiltration with the subsequent
production of growth factors and proteases. Sprouting
angiogenesis it is an enough known process occurring
in stages, which orchestrate a network of cooperative
interactions. They include 1) an initiation phase, char-
acterized by increased vasopermeability, 2) the progres-
sion constituted by the production of proteolytic
enzymes, that degrade the extracellular matrix and
favour endothelial cell migration, and the entry of cells
into either cell-cycle or apoptosis response, 3) the dif-
ferentiation into new vessels, 4) the stabilization and
maturation of vessels by mediator molecules that recruit
mesenchymal cells to vessel walls, and 5)and the vessel
guidance phase which defines the final trajectory of the
nascent vessel. Endothelial cells, perycites, smooth mus-
cle cells and bone marrow-derived endothelial precur-
sors are the cell types that form the vascular unit. Their
reciprocal interactions are regulated and stimulated by
specific growth and differentiating factors (VEGFs,
angiopoietins, Semaphorins), physical forces, proteins
of extracellular matrix and proteolytic enzymes. These
may represent putative targets for a pharmacological
intervention to inhibit or favour angiogenesis in differ-
ent pathological settings.

NEW ADVANCES IN ANTIPHOSPHOLIPID SYNDROME
Galli M
Divisione di Ematologia, Ospedali Riuniti, Bergamo, Italy

Antiphospholipid antibodies are a wide and hetero-
geneous group of immunoglobulins that include, among
the others, lupus anticoagulants and anticardiolipin
antibodies. The interest towards them comes from their
association with (recurrent) arterial and venous throm-
bosis, and obstetrical complications in the antiphos-
pholipid syndrome. Lupus anticoagulants are acquired
inhibitors of coagulation, which prolong the phospho-
lipid-dependent coagulation reactions, and anticardi-
olipin antibodies react with anionic phospholipid in sol-
id phase immunoassays.  In the 1990s, work from dif-
ferent laboratories made it clear that lupus anticoagu-
lants and anticardiolipin antibodies do not recognize
anionic phospholipids, as long believed, but plasma pro-
teins bound to suitable anionic surfaces. b2-glycopro-
tein I, and prothrombin are the most common and inves-
tigated antigens. (Activated) protein C, protein S, oxi-
dized low-density lipoproteins, annexin V, high- and
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low-molecular weight kininogens, factor XII, thrombo-
modulin, tissue-type plasminogen activator, factor
VII/VIIa, complement components C4 and H are other
antigenic targets of antiphospholipid antibodies.
Because most of these proteins are involved in the ini-
tiation and control of blood coagulation, it is conceiv-
able that antibodies that reduce their availability or
hamper their function may affect the pro- and anti-
coagulant balance. This might represent the patho-
physiologic background underlying the increased
thrombotic risk of antiphospholipid-positive patients.
Interference with the protein C anticoagulant pathway
has been reported for lupus anticoagulants and antib2-
glycoprotein I antibodies both in plasma and in in vitro
systems. Recently, our group showed that also antipro-
thrombin antibodies hamper the inactivation of factor
Va by the protein C pathway in an in vitro system. Fur-
thermore, some antiphospholipid antibodies have been
reported to displace the annexin V shield from proco-
agulant surfaces, induce monocyte tissue factor, recog-
nize, damage, and/or activate endothelial cells, induce
platelet agglutination or aggregation, and interfere with
antithrombin activity and the fibrinolytic pathway. How-
ever, despite a wealth of research, no definite and con-
vincing demonstration of a pathogenic role of antiphos-
pholipid antibodies in the development of thrombosis in
the syndrome has yet been given in humans.  Recently,
we performed a systematic review of the antiphospho-
lipid syndrome to investigate the association between
thrombosis and some antiphospholipid antibodies. With
respect to lupus anticoagulants and anticardiolipin anti-
bodies, we focused on 25 prospective, cross-sectional,
ambispective and case-control studies, on more than
7,000 patients and controls: lupus anticoagulants were
a clear risk factor for thrombosis, irrespective of the site
(arterial or venous) and type (first event or recurrence)
of thrombosis, the presence of systemic lupus erythe-
matosus, and the methods used to detect the antibod-
ies. Anticardiolipin antibodies were not such a strong
risk factor, unless the G isotype, medium or high titers,
and arterial thrombosis were considered. Thirty-two,
mainly retrospective, studies on more than 7,000
patients and controls allowed to investigate the associ-
ation of antib2-glycoprotein I, antiprothrombin anti-
bodies and thrombosis: 57% of the associations reached
statistical significance for antib2-glycoprotein I anti-
bodies, and only 37% in the case of antiprothrombin
antibodies. In conclusion, the relationship between most
antiphospholipid antibodies and thrombosis requires to
be further clarified by clinical and laboratory studies.

GITMO SYMPOSIUM

ANALYSIS OF FACTORS AFFECTING PERIPHERAL BLOOD PROGENITOR
CELL MOBILIZATION AND HARVEST IN THE AUTOTRANSPLANT SET-
TING: A GITMO (GRUPPO ITALIANO TRAPIANTO MIDOLLO OSSEO)
RETROSPECTIVE STUDY ON 1,907 MOBILIZATION PROCEDURES
Tarella C, Pompei F, Cavazzuti L, Marmont F, Cuttica A,
Bacigalupo A, Arcese W, on behalf of GITMO

Peripheral Blood Progenitor Cell (PBPC) are widely
employed in autotransplant procedures. The extent of
PBPC mobilization and harvest is variable, depending
on several factors, including type of mobilization sched-
ule, disease characteristics, previous treatments. In order
to further investigate factors influencing the extent of
PBPC mobilization, data were collected from 1,907 pro-
cedures performed by 49 Centers associated to the GIT-
MO in the period January 1, 1999–January 1, 2000.
Patients had a median age of 47 yrs. and their diagno-
sis was: acute myeloblastic leukemia (AML) (226
pts.,11.8%), acute lymphoblastic leukemia (76 pts., 4%),
non-Hodgkin's lymphoma (572 pts., 30%), Hodgkin's
Lymphoma (44 pts., 7.6%), multiple myeloma (385 pts.,
20.2%), solid tumor (424 pts., 22.2%), non-malignant
disease (80 pts., 4.2%). The mobilizing treatment was
part of the front-line induction therapy in 1,336 pts.
(70.4%), whereas 560 pts. (29.3%) underwent mobi-
lization for refractory or relapsed disease. Mobilization
was induced by G-CSF + chemotherapy at high-dose
(hd) in 1,078 pts. (56.5%) or at conventional dose in
609 pts. (31.9%), or by G-CSF alone in 206 pts. (10.8%)
(other procedures: 0.7%). When combined with chemo-
therapy, G-CSF was employed at 5 µg/kg/day in 1,277
pts. (76%) or at higher doses in 405 pts. (24%). Accord-
ing to the total amount of collected CD34+ve cells, we
identified two main groups of patients, i.e.: Poor Mobi-
lizers (P.M.), collecting <2x106 CD34+ve cells/kg b.w.
(366 pts., 19.2%) and Good Mobilizers (G.M.), collecting
≥2x106 CD34+ve cells/kg b.w. (1,541 pts., 80.8%). The
following aspects were found to affect the extent of
PBPC mobilization: i. disease status at mobilization
(28% P.M. in refractory/relapsed pts. vs. 15% P.M. in
pts. treated front-line); ii. disease type (34% P.M. in AML
at induction vs. 11% P.M. in all other diseases); iii. mobi-
lization schedule (25% P.M. with G-CSF alone vs. 18%
P.M. with chemotherapy + G-CSF); iv. peripheral blood
counts at the mobilizing treatment (39% and 29% P.M.
if WBC were <4000 and platelets were <150,000,
respectively, vs. 16% P.M. with higher blood counts). In
multivariate analysis, relapsed/refractory disease, AML,
WBC <4,000 and mobilization without chemotherapy
were found to be independently associated with reduced
PBPC mobilization. On the contrary, PBPC mobilization
was not significantly influenced by dose of chemother-
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apy, dose of G-CSF, disease other than AML and bone
marrow involvement. In conclusion, the analysis of 1,907
procedures allowed to define: i. type of disease more
often considered for PBPC-based autografting pro-
grams; ii. mobilization procedures commonly employed
by the GITMO Centers; iii. factors that have the highest
influence on the extent of PBPC mobilization; iv. para-
meters reliably predictive of the amount of PBPC that
will be collected 

The study was supported by a grant from DOMPE'
BIOTEC S.p.A - Italy

TREATMENT OF CHILDREN WITH ACUTE LYMPHOBLASTIC LEUKEMIA IN
SECOND REMISSION:RISK OF A FURTHER RELAPSE DURING THE
SEARCH OF AN UNRELATED DONOR
Dini G
U.O. Ematologia ed Oncologia Pediatrica, Istituto G.
Gaslini, Genova, Italy

Despite the progress that has been made over the last
twenty years in the treatment of childhood acute lym-
phoblastic leukemia (ALL), patients who experience a
relapse still have dismal prognosis when treated with
conventional chemotherapy. Stem cell transplantation
(SCT) from a matched related donor (MRD) cures more
than 50% of patients who failed first line chemothera-
py, whereas indications for autologous transplantation
are limited to a small subset of patients with either late
bone marrow relapse or extramedullary recurrence.
Results recently reported by the AIEOP (Associazione
Italiana di Ematologia ed Oncologia Pediatrica) show
that the probability of 2 year DFS of children given bone
marrow transplantation (BMT) from an unrelated donor
(UD) is similar to the probability offered by SCT from
MRD. This improvement is mainly due to refinements in
HLA-typing, GvHD prophylaxis, timing of SCT, and sup-
portive care. However, HLA polymorphism is still a major
obstacle in finding a fully matched UD for all patients
lacking a MRD, despite the availability of more than 7
million volunteer UDs in world-wide registries. Because
of this, several transplant centers have recently offered
transplantation from alternative donors, either HLA-
mismatched relatives, or unrelated umbilical cord blood
(CB) donors. Thanks to the creation of CB banks, more
than 80,000 CB units have been made available for
transplantation allowing more than 2,000 unrelated
umbilical CB transplants (UCBT), and 28% of 2-year DFS
of children with ALL who underwent UD CBT reported by
the Eurocord Registry is not different from the percent-
age reported in children undergoing UD BMT. That is
why it has been suggested that UD CBT should be tak-
en into consideration for all children with poor progno-
sis ALL who are eligible for an UD transplant .Results
obtained in children with ALL given haploidentical SCT
are less clear. In a retrospective study of the AIEOP, we

have recently analyzed a cohort of 167 consecutive chil-
dren with second remission ALL after a first marrow
relapse, for whom an unrelated bone marrow donor
search was activated between 1989 and 1998. A suit-
able donor was identified for 70 patients at a median
interval of 5.4 months (range 1.6-15.6) from search acti-
vation but leukemia relapse occured during the search
in 94 children (56%) at a median interval of 4 months
from search activation (range 10 days-56 months). At 6
months, the actuarial probability of finding a donor and
of leukemia relapse was 33.4 and 38.1%, respectively,
and the 6 months probability of finding a donor before
relapse was 19.5%. Overall, there were therefore more
relapses than identified donors. We concluded that (a)
relapse is the major limiting factor for UD BMT in chil-
dren with ALL in second CR after a bone marrow relapse
(b), it is important to perform it or other types of SCT
within 4 months from relapse. In order to evaluate the
impact of different therapeutic approaches on patients
with leukemia candidates for SCT, the AL Working Par-
ty (WP), the Paediatric Diseases WP and the Immunobi-
ology WP of the European Bone Marrow Transplant
Group decided to conduct a prospective, multicenter,
non randomized trial.

TRANPLANT STRATEGIES FOR PATIENTS WITH ACUTE MYELOID
LEUKEMIA LACKING A HLA COMPATIBLE SIBLING
Frassoni F, Labopin M, Rocha V, Ibatici A, Bacigalupo
A, Martelli M, Gluckman E, on behalf of Eurocord and
Acute Leukemia Working party EBMT.

Hematopoietic cell transplantation (HSCT) is a well
established therapy for patients with (AML). There is
consensus that HSCT is the therapy associated with low-
er incidence of relapse. However, not all experts agree
that if an HLA compatible sibling is available the patient
should undergo HSCT. Thus, for patients older than 35-
40 yrs several authors consider that chemotherapy is
associated with a 5 yrs survival which is not inferior to
HSCT. In this abstract we shall not discuss this issue but
we shall remain restricted to transplant options. In fact,
other experts think that HSCT is the best approach. This
latter approach is accepted in all quarters for high risk
patients or patients not in first remission. Moreover,
while the use of HSCT as consolidation therapy remains
disputable, in absence of an HLA identical siblings there
is no agreement on the type of HSCT approach. We have
analysed the results of HSCT using different sources of
hematopoietic stem cells (HSC) such as: 1) Unrelated
Donor, 2) Umbelical Cord Blood, 3) Haplo-identical rel-
atives, 4) autografting. Using Eurocord and ALWP-EBMT
registry data a matched pair analysis was performed in
order to compare the results of UD-UCB versus unrelat-
ed bone marrow transplants (UBMT) in adults with acute
leukemia (AL). Eighty seven adults (>16 years) with AL
receiving UD-UCBT from 01/98 to 01/2002 were



matched for age, diagnosis, status of disease at trans-
plant and use of total body irradiation with 174 non T
cell-depleted UBMT performed in the same period. The
median follow-up time of UCBT and UBMT were 16
months (2,5-42) and 11 months (0.8-42) respectively.
For the whole group of patients (n=261) the median
age was 25 years, 46% were transplanted for AML and
54% for ALL, in first CR (24%), second CR (21%) and
more advanced disease (55%). The main statistically
differences (p<0.001) between the groups were: 1) HLA
compatibility (defined as HLA-A, -B by serology and
DRB1 allelic typing): all UBMT were HLA matched
whereas UCB grafts were mismatched in 90% of
patients (1 HLA diff=49%, 2 HLA diff=37% and 3 HLA
diff=4%); 2) cord blood graft contained 10 times less
nucleated cells per recipient’s kg and 3) GVHD prophy-
laxis consisted mainly in CsA+Pred in UCBT (73%) and
CsA+MTX (88%) in UBMT. Results. Neutrophil recovery
(>500/µL) was delayed after UD-UCBT. Median time to
neutrophil recovery was 28 days after UCBT compared
to 19 days after UBMT (<0.001). Incidence of acute
GVHD (> II) was 32±5% after UD-UCBT compared to
41±4% after UBMT (p=0.05) and 2 yr chronic GVHD
was not statistically different (p=0.53). Kaplan-Meier
estimate of transplant related mortality at day 100 and
2-years were respectively 37±5% and 66±6% after UD-
UCBT compared to 27±3% (p=0.08) and 46±5%
(p=0.12) after UBMT. 2y-relapse incidence was similar
in both group of patients (45±9% after UCBT versus
44±6%, p=0.94). Finally, 2 years probability of overall
survival (OS) was 31±5% after UD-UCBT and 34±3%
after UBMT (p=0.25) and leukemia free survival (LFS)
was 24±5% and 30±4% (p=0.21), respectively. In con-
clusion, these data suggest that despite increased HLA
disparities, probabilities of relapse, OS and LFS after UD-
UCBT are comparable to those observed after UBMT.
Therefore UD-UCBT with high number of cells infused
(>1.0 x107/kg) and no more than 2 HLA disparities
should be considered an acceptable alternative to HLA-
matched UBMT for adults with AL. In a recent study
including UBMT for acute leukemia, at 4.5 years patients
with KIR ligand incompatibility had higher probability
of overall survival (87% vs. 48%, p=0.006) and disease-
free survival (87% vs. 39%, p=0.0007) compared with
those without KIR ligand incompatibility. Transplant-
related mortality for the two groups equaled 6% and
40% (p=0.01), respectively. Relapse rates for patients
transplanted from a donor with or without KIR ligand
incompatibility were 6% and 21%, respectively
(p=0.07). All patients with myeloid malignancies trans-
planted from KIR ligand disparate donors (n=13) are
alive and disease-free. These data indicate that NK cell
alloreactivity is associated with better outcome after
URD-HSCT when ATG is used as part of GVHD prophy-
laxis. Autograft option. Several studies have shown that
autograft may be superior to chemotherapy. However in
the MRC study, 330 randomised patients showed that

there is no advantage in using an autograft as Course
4 or 5 (i.e. instead of chemotherapy). Careful analysis of
other trials demonstrates that autograft is not superi-
or with respect to survival, either overall or within any
risk group. It does however reduce the risk of relapse in
all subgroups. This is confirmed in a meta-analysis. The
EBMT analysis concerning patients (n=2171) with AML
1CR transplanted from 1/1/96 to 31/1/2001 show the
following results. Median age 44(18-60); in 22% of
patients the conditioning included TBI; 95% of patients
received an unpurged autograft; source of stem cells
was peripheral blood in 68% of patients; interval CR-
BMT 113 days(21-705). The 5 yrs LFS, OS, RI, TRM was:
43%±2, 51%±1; 53%±1; 9±1. Although a more
detailed analysis would identify different outcomes
among prognostic groups, and considering that this may
represent a selected population, the results indicate that
autografting in AML in 1CR is an important option for
patients who lack HLA compatible siblings. Haplo-iden-
tical transplant has been leaded by the Perugia group.
Thus, we report their results from the most recent pub-
lications. 33 AML patients were transplanted with medi-
an age 38 (9-62) yrs. All were at high risk because of
relapse at transplant, or second or later CR or CR1 but
with unfavourable prognostic features. A positive selec-
tion of the CD34+ cells was used. TBI-Fludarabine-
based conditioning and no post-transplant immuno-
suppressive therapy was given. Leukemia relapse was
largely controlled in AML recipients whose donor was
NK alloreactive, with only 2 out of 16 relapsing. To date,
13 of 18 AML (72%) who were in any CR at transplant,
survive disease-free while 4 of the 15 patients (27%) in
relapse at transplant survive. The probability of LFS for
patients transplanted in CR was 60% and was signifi-
cantly better in the 16 AML patients whose transplant
included donor vs recipient NK cell alloreactivity (70%
vs 7%). In conclusion, for patients with AML lacking an
HLA compatible sibling it remains difficult to make any
recommendation but several options are available.
However, a registration study is needed to evaluate
which is the best transplant choice taking into account
the urgency to proceed to HSCT in relation to diseases
status and clinical conditions and the time needed to
organise the transplant. 
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CO001
INCIDENCE AND SIGNIFICANCE OF 12p13/ETV6 DELETION IN 223
ADULTS WITH ACUTE LYMPHOBLASTIC LEUKEMIA 
Agostini P, Cuneo A, Bardi A, Tammiso E, Vitale A,
Melillo L, Perla G, Morselli M, Santoro A, Attolico I,
Foà R, Castoldi G
*Dipartimento di Scienze Biomediche e Terapie Avanza-
te, Sezione di Ematologia, Università degli Studi di Fer-
rara, °Dipartimento di Biotecnologie Cellulari ed Ema-
tologia, Università La Sapienza, Roma, #Divisione di
Ematologia, Ospedale S. Giovanni Rotondo, Foggia,
@Dipartimento di Oncologia ed Ematologia, Università
degli Studi di Modena e Reggio Emilia, Azienda Ospe-
daliera Universitaria, Policlinico di Modena, ^Divisione
di Ematologia, Az. Ospedaliera Cervello, Palermo, §Divi-
sione di Ematologia, Az. Ospedaliera S. Carlo, Potenza,
Italy

Chromosome 12p deletions occur with a  a 3-5 %
incidence in adults with acute lymphoblastic leukemia
(ALL) as assessed by cytogenetic analysis. Usually the
12p13 band, where the ETV6 gene is located, is involved.
To better define the incidence and significance of
12p/ETV6 deletion in adult ALL, 223 patients were stud-
ied by interphase FISH using a 12p13/ETV6 probe and an
AML1 probe as control. The majority of patients were
enrolled in the 0496 /ALL2000 GIMEMA treatment pro-
tocols and were submitted to cytogenetic analysis and
molecular investigation for the presence of BCR/ABL
fusion, MLL rearrangement, PBX/E2A fusion, and
TEL/AML1 fusion. Using a hierarchical cytogenetic/mol-
ecular classification, 73 patients had the t(9;22)-
BCR/ABL fusion; 28 had t(4;11)-MLL rearrangement or
6q- or t(1;19); 19 had a pseudodiploid karyotype; 10 had
a hypodiploid karyotype; 19 had a hyperdiploid kary-
otype; 51 had a normal karyotype and 23 had no mitoses
and no detectable molecular defects. Ten out of 223 cas-
es (4.5 %) carried a monoallelic 12p deletion in 47-90
percent of interphase nuclei, median 67 percent. The
karyotype in these patients was as follows: abnormal
12p in 3 cases; t(9;22) in 3 cases; 1 hypodiploid; 2 nor-
mal; 1 no mitosis. Eight out of the ten patients with 12p
deletion displayed a B-immunophenotype (pre-B in 7
cases, pro-B in 1 case), while two cases were classified
as T-lineage ALL. Nine out of 10 assessable cases were
CD34 positive; CD33 with or without CD13 was found
in 4/7 cases tested. The age of the patients ranged

between 16 and 60 years with a median age of 42; the
WBC count at presentation ranged between 3850 and
314,000/mL (median 15900). A complete remission was
achieved in 7/10 patients, three of whom relapsed after
2, 8 and 20 months; four are alive in 1st CR at 7-47
months. Four patients died after 1- 24 months and the
median overall survival was 23.9 months. We arrived at
the following conclusions: a) the 12p/ETV6 deletion is
the fourth most frequent anomaly occurring in adult ALL
after t(9;22), 11q23 rearrangements and 6q-; b) whit
the exception of t(9;22), it is not found in association
with other classical anomalies (11q23 rearrangements,
6q-, t(1;19); c) it is usually associated with a pre-B
immunophenotype. Though the number of cases is small,
the outcome in our patients appeared to be severe, even
when excluding patients with t(9,22) from the analysis.

CO002
TWO DOSE-INTENSIVE MELPHALAN REGIMENS (100 MG/M2 VERSUS
200 MG/M2) IN MULTIPLE MYELOMA PATIENTS
Bringhen S, Bertola A, Cavallo F, Falco P, Massaia M,
Bruno B, Barbui A,$ Caravita T,* Musto P,§ Pescosta N,°
Rossini F,^ Vignetti M,# Boccadoro M, Palumbo A
Divisione di Ematologia dell’Università di Torino, Azien-
da Ospedaliera S. Giovanni Battista, Torino, Italy; $Divi-
sione di Ematologia, Ospedali Riuniti, Bergamo, Italy;
*Cattedra di Ematologia, Policlinico S. Eugenio, Roma,
Italy; §Dipartimento di Onco-Ematologia, IRCCS, Casa
Sollievo della Sofferenza, S. Giovanni Rotondo, Foggia,
Italy; °Ospedale Lorenz Bohler, Bolzano, Italy; ^Istituto
Scienze Biomediche, Cattedra di Semeiotica Medica,
Monza, Italy; #Cattedra di Ematologia, Università
Cattolica S. Cuore, Roma; Italy 

High-dose melphalan (usually 200 mg/m2, MEL200)
followed by stem cell support is superior to convention-
al oral chemotherapy. It increases complete remission
(CR) rate, extends event-free survival (EFS), and overall
survival (OS) from 3 to 5 years. All major clinical trials
have reported median age for transplanted patients
ranging from 49 to 52 years. Clinical impact of inter-
mediate dose-intensive melphalan has been recently
evaluated in elderly patients (median age 63-64 years).
Melphalan 60 mg/m2 is superior to melphalan 30 mg/m2

in refractory patients. Melphalan 100 mg/m2 (MEL100)
is superior to standard oral melphalan and prednisone in
newly diagnosed patients.  Both MEL100 and MEL200
are clearly superior to standard-dose melphalan, how-
ever their comparative toxicities and outcomes are
unclear. Between 1993 and 2001 we treated 180
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patients with similar disease characteristics with
MEL100 or MEL200 and compared their toxicities and
outcomes. Ninety previously untreated myeloma
patients were treated with two MEL100 courses. Their
clinical outcome was compared with a control group of
90 pair mates matched for serum xβ-2 microglobulin
levels and Durie and Salmon clinical stage, treated at
diagnosis with two MEL200 courses. Age was signifi-
cantly different between the two groups (p< 0.001), no
differences in other clinical characteristics were
observed. Transplant-related mortality was 4% after
MEL100 and 5% after MEL200 (p=NS). Complete remis-
sion (CR) was 35% after MEL100, 48% after MEL200 (p
=0.08). Median event-free survival (EFS) was 32 months
in the MEL100 group, 42 months in the MEL200 group
(p<0.005), but overall survival (OS) was 67 months for
MEL100 and 75 months for MEL200 (p NS). After
MEL100, the duration of hospitalisation (p=0.05), of
severe neutropenia (p<0.0001) and of thrombocytope-
nia (p<0.0001), transfusion requirements (p<0.002),
incidence of mucositis (p=0.016) and fever of unknown
origin (p=0.008) were all significantly reduced. MEL100
conditioning regimen was significantly less toxic com-
pared with MEL200. MEL100 was similar to MEL200 in
terms of CR rate and OS, while EFS was significantly
longer in patients receiving high-dose Melphalan.
MEL100 should represent the first alternative in elderly
patients or in those with poor clinical conditions while
MEL200 should be considered the standard care for
younger myeloma patients in good clinical conditions.

CO003
FLOW-CYTOMETRIC MONITORING OF MINIMAL RESIDUAL DISEASE IN
ADULT B-LINEAGE ALL: ASSESSMENT OF THE FREQUENCY AND RELIA-
BILITY OF LEUKEMIA-ASSOCIATED MARKER COMBINATIONS
Krampera M, Perbellini O, Vincenzi C, Vitale A,* Foà R,*
Pizzolo G for The GIMEMA Study Group
*Dipartimento di Medicina Clinica e Sperimentale,
Sezione di Ematologia e Centro Trapianto di Midollo
Osseo, Università di Verona, Italy, *Dipartimento di
Biotecnologie Cellulari ed Ematologia, Sezione di
Ematologia, Università “La Sapienza” di Roma, Italy

Flow-cytometric monitoring of minimal residual dis-
ease (MRD) clearly identifies patients with high relapse
risk in childhood acute lymphoblastic leukemia (ALL). A
few studies have been reported so far on the clinical
impact of immunophenotypic detection of MRD in adult
ALL. We have recently shown that the detection of
cyCD3+/TdT+ residual clones is a reliable prognostic fac-
tor in adult T-ALL treated with the Italian cooperative
GIMEMA LAL 0496 protocol. To assess whether immuno-
phenotypic detection of MRD can be effective in pre-
dicting the relapse in adult B-lineage ALL, as suggested
by some Authors, we have studied the incidence of thir-

teen leukemia-associated marker combinations in the
bone marrow (BM) of normal individuals and ALL
patients. We have used a multiparametric approach,
including quantitative flow-cytometry, to identify pre-
cisely both the physical properties of positive cells and
the intensity of expression of the following marker com-
binations:

CD19/CD34/CD10/CD13
CD19/CD34/CD10/CD15 
CD19/CD34/CD10/CD20
CD19/CD34/CD10/CD22
CD19/CD34/CD10/CD33
CD19/CD34/CD10/CD38
CD19/CD34/CD10/CD45
CD19/CD34/CD10/CD58
CD19/CD34/CD10/CD65 
CD19/CD34/CD10/CD66c 
CD19/CD34/CD10/TdT
CD19/CD34/Cyt. m chains/TdT 
CD19/CD34/NG2/CD10

In a preliminary study with BM samples from ten nor-
mal individuals and ten B-lineage ALL patients we found
that positive cells for these markers combinations in
normal/regenerating BM are less than 0.01% and have
peculiar physical properties that allow to discriminate
normal cells from B-lineage ALL blasts. We are current-
ly analyzing additional samples in order to study at least
50-100 ALL cases in a few weeks. The assessment of the
frequency and reliability of the leukemia-associated
marker combinations will permit to start in the next
months a multicentric study of immunophenotypic MRD
detection in adult B-lineage ALL patients who undergo
the same GIMEMA therapeutic protocol. 

CO004
LONG-TERM FOLLOW-UP OF INDOLENT LYMPHOMA PATIENTS
TREATED WITH HIGH-DOSE CHEMOTHERAPY AND AUTOGRAFTING:
DURABLE CLINICAL AND MOLECULAR REMISSIONS CAN BE
ACHIEVED ONLY IN FOLLICULAR SUBTYPES
Corradini P,* Ladetto M,° Zallio F,* Astolfi M,° Rizzo
E,* Cuttica A,° Farina L,* Benedetti F,# Vitolo U,^
Caracciolo D,° Voena C,° Boccadoro M,° Pileri A,°
Tarella C°
*Unità Trapianto Midollo, Ist. Naz. Tumori, Univ. Mila-
no; °Dip. Med. Oncol. Sperimentale, Div. Univ. Ematolo-
gia, A.O.S. Giovanni Battista, Torino; #Div. Ematologia,
Univ. Verona; ^ Div. Osp. Ematologia, A.O.S. Giovanni
Battista, Torino, Italy

The role of molecular monitoring of minimal residual
disease (MRD) has been evaluated in 70 pts with
advanced stage indolent lymphoma (NHL) [40 follicu-

18

haematologica vol. 88[suppl. n. 15]:october 2003

Selected Oral Communications



lar (FCL), 11 of them with signs of histologic transfor-
mation, 14 small lymphocytic (SLL) and 16 mantle cell
lymphomas (MCL)]. All received an intensified high-
dose sequential (i-HDS) chemotherapy program includ-
ing a final autografting phase: 61 pts were treated at
disease onset, and 9 at relapse. The i-HDS program
started in 1989 and consisted of 2 APO courses, 1 or 2
DHAP, etoposide 2 g/m2, methotrexate 8 g/m2, cyclo-
phosphamide 7 g/m2 and finally mitoxantrone 60
mg/m2 plus melphalan 180 mg/m2 followed by auto-
grafting. MRD was evaluated on peripheral blood prog-
enitor cells (PBPC), bone marrow (BM) cell harvests,
and in BM samples after autografting. It was assessed
by PCR, using bcl-1, bcl-2 or IgH gene as tumor cell
markers. In 60 of 70 patients (86%) a molecular mark-
er was available (7 based on bcl-1, 30 on bcl-2 translo-
cations, and 23 on IgH genes). A total of 160 PBPC and
46 BM harvests were analyzed before autografting. In
22 of 60 patients lymphoma cells were not detected in
one or more PBPC and/or BM harvests: 19 of 35 (54%)
FCL patients and only 3 (12%) out of 25 patients with
non-follicular subtypes (p< 0.025). The 12-year overall
survival projections, according to FCL or non-FCL sub-
types, are 76% and 49% respectively (p<0.05), while
event-free survival curves are projected to 57% and
17% respectively (p<0.01). The collection of PCR-neg-
ative harvests and the achievement of post-transplant
molecular remission (MR) were common among follic-
ular subtypes (54% and 70% respectively), while they
were not frequent among MCL and SLL (12.5% and
25%). Interestingly, 6 of 9 patients (66%) with trans-
formed FCL could harvest PCR-negative cells. With a
median molecular follow-up of 75 months, a 88% inci-
dence of relapse was observed among patients never
achieving MR, 61% in patients with mixed-PCR results,
and 8% in those who mantained a continuous PCR
negativity (p< 0.001). The only relapsed patient with
persistent PCR-negative BM samples was a MCL expe-
riencing a localized central nervous system relapse. In
conclusion, our findings indicate that: i) FCL or non-FCL
subtypes show a significantly different behavior in
terms of MR achievement; ii) durable PCR-negativity is
strongly associated with a prolonged disease-free sur-
vival, on the contrary PCR-positivity is associated to a
high relapse risk.

CO005
IMATINIB IN PH CHRONIC MYELOGENOUS LEUKEMIA PATIENTS IN
CHRONIC PHASE WHO FAILED INTERFERON: RESULTS OF A II PHASE
STUDY
Bassi S, Trabacchi E, Amabile M, Giannini B, Luatti S,
Testoni N, De Vivo A, Bonifazi F, Pane F,* Martinelli G,
Saglio G,° Cilloni D,° Alberti D,° Rosti G, Baccarani M
per Il Gruppo Cooperatore Italiano per lo studio della
Leucemia Mieloide Cronica
Istituto di Ematologia ed Oncologia Medica “L. e A.
Seràgnoli”, Azienda Ospedaliera S.Orsola-Malpighi,
Università di Bologna,* CEINGE-Biotecnologie avanzate
e Dipartimento di Biochimica e Biotecnologie Mediche
Università di Napoli Federico II, Azienda Universitaria
Policlinico di Napoli,° Cattedra e Divisione di Medicina
Interna, università di Torino, Ospedale San Luigi Gonza-
ga, Orbassano (TO), °Novartis Farma, Origgio (VA), Italy

The Italian Cooperative Study Group on CML (ICSG on
CML) has conducted a phase II study of imatinib in Ph+

CML patients in chronic phase who failed interferon
(IFN). The primary endpoint of the study was the rate of
major and complete cytogenetic response (CgR). Among
secondary endpoints, the duration of the complete
hematologic response (CHR) and of the major and com-
plete CgR, overall survival, safety and compliance. More-
over, the kinetic of the molecular response was evaluat-
ed. From August to December 2000, 49 centers of the
ICSG on CML enrolled 200 patients, of whom 191 were
evaluable: 54% males, median age 48 yrs, median time
from diagnosis to accrual 38 months. The 191 patients
were enrolled according to 3 different categories of IFN
failure: 32 (17%) for hematologic failure, 103 (54%) for
cytogenetic failure and 56 (29%) for intolerance to IFN.
The scheduled dose of imatinib was 400 mg daily, to be
escalated (maximun 800 mg daily) in case of further
refractoriness. This analysis has been conducted when
the median time of observation was 26 months (range
12-36). Overall, 171 patients (89%) obtained a CHR. One
hundred-eight patients obtained a major CgR during the
first year of treatment: in 85/108 (or 44% of the whole
patient population) the CgR was complete (CCgR). The
CCgR was recorded only once in 9 cases: it was unsta-
ble and quickly lost. Of the remaining 76 cases of CCgR,
1 commited suicide and 8 lost the CCgR during the sec-
ond year of observation. After 2 years of observation, 67
of the 85 complete responders (or 35% of the whole
patient population) were still in continuous CCgR. Safe-
ty: the frequency of all adverse events (AEs), expecially
hematologic AEs, was maximum during the first months
of treatment and decreased rapidly with time; in partic-
ular, the incidence of grade III/IV hematologic AEs,
expressed as number of AEs per patient at risk per
month, declined from 0.20 during the first quarter to
0.10 during the second quarter to 0.03 during the sec-
ond six months of the 12-months trial time. Similarly,
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the incidence of non-hematologic AEs of grade II and III
declined from 0.15 and 0.03 during the first quarter to
0.06 and 0.01 during the second quarter and to 0.03 and
0.006 during the second six months of the trial time,
respectively. Only four episodes of grade IV non-hema-
tologic toxicity were recorded. Data on molecular
response will be presented.

CO006
REDUCING TRANSPLANT RELATED MORTALITY AFTER ALLOGENEIC
HEMOPOIETIC STEM CELL TRANSPLANTATION
Van Lint MT, Frassoni F, Tedone E,  Lamparelli T,
Gualandi F, Occhini D, Bregante S, Raiola AM, 
Di Grazia C, Dominietto A, Piaggio G, Podesta M,
Bruno B, Oneto R, Lombardi A, Bacigalupo A
Dipartimento di Emato-Oncologia, Ospedale
San Martino, Genova, Italy

Transplant related mortality (TRM) is a major draw
back for allogeneic hemopoietic stem cell transplanta-
tion (HSCT). In the present study we analyze the reduc-
tion of TRM in our Unit in 4 time periods: <=1985, 86-
1990, 91-95, 96-2000. We included a total of 1033 con-
secutive allogeneic HSCT for hematologic malignancies,
865 with leukemia and 278 with a diagnosis other thank
leukemia; the latter included lymphoma, myeloma,
myelofibrosis, myelodisplasia. Minimum follow up for
survivors is 2.5 years. There were several major modifi-
cations during the four eras: increasing patient age (from
a median age of 23 to 38 years), increasing use of alter-
native donors (from 5% to 42%), and less patients
receiving total body irradiation (TBI) (from 97% to 52%).
Also graft versus host disease (GvHD) prophylaxis has
changed and is now almost exclusively combined
cyclosporin and methotrexate. Acute GvHD grade III-IV
significantly decreased (from 22% to 12% p=0.001),
whereas overall chronic GvHD increased (from 16% to
38%,p=0.002). TRM has declined significantly from 46%
to 25% overall (p<0.00001); major reduction was seen
in acute GvHD as a cause of death (from 17% to 7%) and
hepatitis/VOD (from 7% to 1.4%), whereas death due to
chronic GvHD has remained stable at 3%. In the period
1996-2000 TRM for HLA identical siblings is 17%, for
family mismatched donors it is 52% and for unrelated
donors 40%. Relapse has remained stable at 30%
(p=0.4) and survival has improved from 32% to 53%
(p<0.0001). For first remission /first chronic phase
patients receiving a graft from a matched siblings the
current TRM is 16%, the relapse rate 34% and survival
72%. For unrelated donor transplants these figures are
36%, 11%, 60%. This study confirms the significant
reduction of TRM despite increasing age, and increasing
donor/recipient disparities. Relapse has remained
unchanged, and consequently survival is improved. These
figures should be considered when counseling patients
for an allogeneic HSCT.

SELECTED COMMUNICATIONS II

CO007
INCIDENCE AND PROGNOSTIC SIGNIFICANCE OF KARYOTYPE ABNOR-
MALITIES IN DE NOVO PRIMARY MYELODYSPLASTIC
SYNDROMES: A STUDY ON 352 PATIENTS
Bernasconi P, Boni M, Cavigliano PM, Calatroni S,
Klersy C,* Giardini I, Rocca B, Caresana M, Lazzarino M
Division of Hematology, IRCCS Policlinico San Matteo,
University of Pavia; *Scientific Direction, Clinical
Epidemiology and Biometry Unit, IRCCS Policlinico San
Matteo, Italy

In de novo MDS karyotype defects have an incidence
of 33-80% and predominantly consist in terminal and in
interstitial deletions. Except for the 5q-, cytogenetic
abnormalities are not specific of any MDS FAB subtype
or IPSS category, however they recognize peculiar bio-
logical and clinical entities and are well-defined prog-
nostic indicators. The aim of the present study was to
establish the incidence of chromosome defects in a large
series of MDS patients, to correlate them with FAB sub-
type, to evaluate the impact of IPSS cytogenetic sub-
groups and of single chromosome aberrations with a
still ill-defined prognosis on AML evolution and overall
survival (OS). Conventional cytogenetics was performed
on bone marrow cells at diagnosis and during the fol-
low-up, using a trypsin-Giemsa banding technique.
Metaphase cells were obtained from short-term unstim-
ulated cultures and chromosome abnormalities were
defined according to ISCN. In the period January 1990-
December 2001 352 patients were cytogenetically stud-
ied at our Institution. Sixteen patients were classified as
refractory anemia with ringed sideroblasts (RARS), 151
as RA, 111 as RA with excess of blasts (RAEB), 50 as
RAEB in transformation (RAEB-t) and 24 as chronic
myelomonocytic leukemia (CMML). A chromosome
abnormality was discovered in 221 patients (62%), 10
classified as RARS, 66 as RA, 91 as RAEB, 40 as RAEB-t
and 14 as CMML. As far as single abnormalities are con-
cerned, a del(5)(q13-14q33) and a deletion of the long
arms of number 20 (20q-) were found in 20 and in 9
patients, mostly classified as RA. Del(5)(q23q33), trisomy
8 (+8), monosomy 7 (-7), del(12)(p12) and del(7)
(q31q34) were discovered in 10, 17, 8, 10 and 17 patients
respectively and were seen in all MDS FAB subgroups.
Complex defects were present in 32 patients, mainly
advanced MDS. Considering IPSS, a chromosome pat-
tern associated with a favourable, intermediate and poor
clinical outcome was seen in 170, 121 and 61 patients.
Kaplan Meier estimates of AML evolution and OS since
diagnosis in relation to IPSS cytogenetic subgroup and
to single defects were computed. Event rates per 100
person-year were calculated together with their 95%
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confidence intervals. Potential risk factors were analysed
by means of a Cox model. A statistical significant dif-
ference was observed for both the variables when com-
paring intermediate versus good, poor versus good and
poor versus intermediate IPSS cytogenetic categories (p
values= 0.003; 0.000 and 0.006 for AML evolution; p
values=0.000; 0.00 and 0.01 for OS). Patients with
del(5)(q23q33), +8, -7 and complex defects had the
highest risk of AML evolution, those with +8, 12p-, -7
and complex karyotypes had the highest mortality rate.
In conclusion our data demonstrate that the cytogenet-
ic pattern as defined by IPSS predicts the risk of AML
evolution and OS, even if our 20q- or +8, 12p- patients
did not always presented an intermediate or a favourable
clinical outcome. 

CO008
CHARACTERIZATION OF CD20 TRANSDUCED T LYMPHOCYTES AS AN
ALTERNATIVE SUICIDE GENE THERAPY APPROACH FOR THE
TREATMENT OF THE GRAFT VERSUS HOST DISEASE
Introna M,* Serafini M,* Manganini M,* Borleri G,#
Bonamino M,° Imberti L,@ Biondi A,° Golay J,*
Rambaldi A#

*Istituto di Ricerche Farmacologiche Mario Negri,
Milano, Italy; °Centro M. Tettamanti, Clinica Pediatrica
Università di Milano Bicocca, Ospedale San Gerardo,
Monza, Italy; #Divisione di Ematologia, Ospedali Riuniti
di Bergamo, Bergamo, Italy; @Terzo Servizio Analisi,
Spedali Civili, Brescia, Italy

We have previously proposed the CD20 molecule as a
novel suicide gene for T lymphocytes in the context of
allogeneic bone marrow transplantation, since CD20 can
be used as both a selection marker and a killer gene fol-
lowing exposure to the anti-CD20 therapeutic antibody
Rituximab. We now report on the preclinical studies
using this novel system, where the best transduction
protocol, reproducibility, yield, feasibility and function-
ality of the transduced T lymphocytes have been inves-
tigated on a large donor series. Wild type human CD20
cDNA was transduced into human T lymphocytes using
a Moloney-derived retroviral vector. Alternative proto-
cols were tested employing either one or four spinocu-
lations and stimulating T cells with PHA or CD3/CD28.
One spinoculation alone was sufficient to obtain approx-
imately 30% of CD20 positive cells within four experi-
mental days. Four spinoculations significantly increased
transduction to 60%. A small difference in transduction
efficiency was observed between the two stimulation
methods, PHA being marginally superior to CD3/CD28.
Transduced cells could be purified on immunoaffinity
columns, with purity reaching 98% and yield being on
average 50%. Finally, 86-97% of immunoselected T lym-
phocytes could be killed in vitro by Rituximab and com-
plement. More importantly, the CD20 transgene did not

alter the functionality of T lymphocytes with respect to
allogeneic recognition and cytotoxic response, anti-EBV
cytotoxic response, antigenic response to tetanus tox-
oid antigen, IL-2, IL-4, IFN-? production, chemotaxis in
presence of SDF-1, phenotype for several activation
markers including HLA-DR, CD25, CD69, CD95, and T-cell
repertoire. Finally memory cells, which would be func-
tionally important in vivo, were efficiently transduced.

CO009
REGRESSION OF CHRONIC IDIOPATHIC THROMBOCYTOPENIC PURPU-
RA AFTER ERADICATION OF HELICOBACTER PYLORI
Morselli M, Luppi M, Potenza L, Zucchini P, Malavolti
R, Ferrari A, Saviola A, Vallisa D, Donelli A, Marasca R,
Longo G, Emilia G, Torelli G
Department of Oncology and Hematology, Section of
Hematology, University of Modena and Reggio Emilia,
Modena, Italy

In the last years, Helicobacter pylori (HP) infection has
been associated with some autoimmune diseases, expe-
cially the idiopathic thrombocytopenic purpura (ITP) and
there is now an increasing evidence that the bacterium
eradication can induce platelet recovery, at least in a
part of chronic ITP patients. From 2000 to now, we have
investigated 47 adult patients  with chronic ITP (20
males and 27 females; median age 51 years, range 18-
89). ITP was defined by idiopathic thrombocytopenia
(platelets less than 100x109/L) when other causes has
been excluded and bone marrow megakaryocytic hyper-
plasia. Methods: assessment of HP infection by urea
breath test (UBT) and, whenever possible, by histologi-
cal examination of specimens obtained by gastroen-
doscopy; not serum antibodies tests for active infection
were used. Eradication: by a proton-pump inhibitor and
two antibiotics for 1 week. Control of HP eradication: by
UBT, two months after treatment. Platelet count moni-
toring: every 2 weeks for 1 month, then montly and
assessment at 6, 12 and 24 months. A study, by PCR of
IgH gene, Igkappa and Iglambda genes, of the gastric B-
cell population clonality, was also performed. Results:
we have found 24 infected ITP patients (53.5%), whose
22 have been eradicated (91%) and 13 showed a marked
increase of paltelet count (more than 120x109/L) (60%).
The median follow-up was 28.5 months (range 6-46);
only 1 patient relapsed 7 months after eradication.
Responders by intention to treat were 54%. B-cell pop-
ulation of gastric tissues has been found clonal in 50%
of 10 examined cases.  A review of the literature, shows
that 328 ITP cases has been studied up to now, of which
68.2% resulted HP infected, 73.1% eradicated and
63.7% responsive to eradication treatment. The respon-
ders by intention to treat were 41.5%. Discussion. In our
ITP patients, the prevalence of HP infection appears to
be higher than in Italian general healthy population, but
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not if compared with age distribution. The bacterium
eradication is highly effective in a remarkable percent-
age of patients. The study of gastric B-cell clonality
might sheed light on a possible role in the pathogene-
sis of ITP with HP infection.Conclusions. Search of infec-
tion and HP eradication treatment seem to be recom-
mendable at diagnosis of ITP to avoid immunosuppres-
sant, splenectomy and their discomfort and side-effects,
in a consistent part of patients.

CO010
A RANDOMIZED CLINICAL TRIAL OF ORAL ANTICOAGULANT THERAPY
IN PATIENTS WITH THE ANTIPHOSPHOLIPID SYNDROME: THE WAPS
STUDY 
Finazzi G, Marchioli R,* Barbui T, For The “Ad Hoc”
Study Group
Unità di Emostasi e Trombosi, Divisione di Ematologia,
Ospedali Riuniti, Bergamo and Laboratorio di Epidemio-
logia Clinica*, Consorzio Mario Negri Sud, S.Maria Imba-
ro, Chieti, Italy

The WAPS study (Warfarin in the AntiPhospholipid
Syndrome) is a multicenter randomized clinical trial with
two objectives: to compare high-dose warfarin (PT INR
3.0-4.0) vs. conventional treatment (warfarin with PT
INR 2.0-3.0 for venous and aspirin for arterial thrombo-
sis) in patients with the antiphospholipid syndrome; b)
to evaluate the clinical outcome of non-randomized
patients in a parallel observational arm of the study. 462
consecutive patients (M/F 127/335; median age 39
years, range 15-83) with lupus anticoagulant or moder-
ate to high titers of anticardiolipin antibodies have been
enrolled. Of these, 109 (24%) were eligible for random-
ization, whereas 353 (76%) were included in the obser-
vational arm because of: asintomaticity (146, 41%),
excessive bleeding risk (25, 7%), absolute need for high-
dose warfarin (57, 16%), patient's unwillingness to par-
ticipate (97, 27%) or other exclusion criteria (28, 8%).
Median follow-up in both groups was 36 months (range
0-63). Actual PT INR of the 109 randomized patients
was assessed at 3, 6, 12, 24 and 36 months. Median PT
INR values of patients randomized in the high-dose
group (n=54) was 3.1, 3.2, 3.1, 3.3 and 3.3, whereas in
the conventional group (n=55) was 2.3, 2.5, 2.6, 2.5 and
2.5, respectively. An analysis of the main end points of
the study was carried out in the total population, divid-
ed into randomized (n=109) and observational (n=353)
patients. All cause mortality (4.6% vs. 3.4%) and throm-
botic events (8.3% vs. 11.3%) were similar between the
two groups. However, both major (4.6% vs. 0.8%,
p=0.0206) and total bleeding (22% vs. 7.4%, p<0.0001)
were significantly more frequent in the randomized
patients. The final analysis of results in the two ran-
domized arms of the study is currently ongoing and will
be presented.  

CO011
VALPROIC ACID PLUS RETINOIC ACID INDUCE MYELOID
DIFFERENTIATION IN CHEMOTHERAPY-RESISTANT ACUTE MYELOID
LEUKEMIA PATIENTS
Cimino G,* Lo Coco F,* Minucci S,^ Careddu A,*
Fiorini R,* Finolezzi E,* Noguera N,* Travaglini L,*
Gelmetti V,* Diverio D,* Fenu S,* Mancini M,*
De Propriis S,* Aloe Spiriti MA,* Petti MC,* Saglio G,°
Mandelli F,* Pelicci PG,^ Nervi C*
Departments of Cellular Biotechnology and Hemato-
logy and Histology and Medical Embryology, University
“La Sapienza”, Rome, Italy*; Dipartimento di Scienze
Biomediche ed Oncologia Umana, University of Turin,
Italy°; European Institute of Oncology, Milan, Italy^

The anti-epilectic drug valproic acid (VPA) has been
recently shown to possess inhibitory activity against
histone deacetylases. In vitro treatment of fresh acute
myeloid leukemia (AML) blasts showed that, in combi-
nation with retinoic acid (RA), VPA triggers myeloid dif-
ferentiation. Pre-clinical studies in murine models of
leukemia, renal and lung metastases showed that VPA
has anti-tumoral activity through a differentation
mechanism. We designed a phase II clinical study in
which VPA was combined with RA (VPA-RA) in the
treatment of non-APL AMLs. Four chemotherapy-resis-
tant AML patients (age of 54, 61, 31 and 54 years), not
eligible for additional intensive therapy, were treated at
the Hematology Unit of the University La Sapienza of
Rome between December 2000 to October 2002. VPA
(Depakin[Sanofi-Wintrop]) was administrated from day
1 to day 28, at the initial dosage of 10 mg/kg/die p.o.
with dose escalation until optimal VPA plasma levels
(80-110 µg/mL). RA (Vesanoid [Roche]) at the dosage
of 45 mg/m2 p.o./d, divided in two administrations, was
added at optimal VPA plasma levels or at day 14 to day
28. Peripheral blood and/or bone marrow samples were
collected at day 0, 3, 7, 14, 21, 28 for the evaluation of
histone acetylation and for morphologic, immunophe-
notypic, cytogenetic, and molecular studies. Two
patients had a history of MDS, while the remaining two
had FAB M0 and FAB M2 de novo AMLs, respectively.
Of the four patients, one had normal kariotype, one a
pseudodiploid [der(12)], one a hyperdiploid (+8) K, and
one a complex K with a 7q- alteration. Pre-treatment
leukemic infiltration ranged from 61% to 95%. VPA
plasma level >80 µg/mL was reached after 9, 11, 21, 23
days, respectively. In three patients VPA-RA treatment
induced hyperleukocytosis (> 50×109/L) at day 16, 21
and 24, respectively, treated with chemotherapy (HU in
two cases and low dose Ara-C in 1 case). Hematologi-
cal improvement (>50% decrease in packed red blood
cell or platelet transfusion requirement) was observed
in one case while a stable disease and a disease pro-
gression were observed in two and one cases, respec-
tively. All patients showed features of myeloid-mono-
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cytic differentation of the leukemic clone, as revealed
by morphologic, cytochemical, and immunophenotyp-
ic analyses and Q-RT-PCR of myeloid gene expression
(GATA 1, MPO, CSF2Rβ, etc.). High degree of myeloid
differentiation correlated with early achievement of
therapeutic VPA plasma levels and histone hyper-
acetylation, as measured by immunocytochemistry and
immunoblotting using antiacetylated histone H3 anti-
bodies. Finally, differentiation of the leukemic clone
was proven by FISH analysis showing the presence of
the +8 and 7q- in maturing elements in patients whose
leukemia blasts carried these cytogenetic lesions. VPA-
RA combinatorial is a well tolerated treatment that
induce phenotypic changes of myeloid-monocytic dif-
ferentiation of the leukemic clone through chromatine
remodelling. Further studies are needed to optimise this
regimen with the aim of improving clinical response in
leukemia patients.

CO012
WT1 IS A MOLECULAR MARKER OF HYPEREOSINOPHILIC SYNDROME
(HES) USEFUL TO PREDICT RESPONSE TO IMATINIB THERAPY
Messa F,* Gottardi E,* Fava M,* Carturan S,* Arruga F,*
Defilippi I,* Bruzzese R,* Tiribelli M,° Calistri E,°
Saglio G,* Cilloni D*
*Department of Clinical and Biological Sciences,
University of Turin; °Department of Hematology,
University of Udine, Italy

The hypereosinophilia is a characteristic feature of clo-
nal hematopoietic disease defined as HES in which the
eosinophils have been demonstrated to be part of the
malignant clone. An increasing number of HES patients
have been demonstrated to be responsive to low doses
of Imatinib, and the rational of the response is, at least
in same cases, the presence of a molecular translocation
recently described (FIP1L1-PDGFRα). The aim of this
study is to identify a molecular marker able to distin-
guish between the hypereosinophilia associated with
HES from the cases of reactive hypereosinophilia asso-
ciated for example with allergic pathologies, parasite
infections or vasculitis. Moreover, we validated an in
vitro assay able to predict the response to Imatinib the-
rapy in the cases identify as HES. The Wilms tumor gene
(WT1), has been demonstrated to be overexpressed in a
number of hematologic malignancies including AML,
ALL, MDS or CML and it represents a molecular marker
useful for detection of the presence of leukemic cells.
Using a Real-Time quantitative PCR (TaqMan) assay we
analyzed WT1 expression levels in 7 cases of HES trea-
ted with Imatinib (3 of them were respondent and 4
resistant) and 5 cases of reactive hypereosinophilia. As
control group we analyzed 52 PB and 15 BM from
healthy volunteers. We found that the majority of nor-
mal PB samples scored negative for WT1 expression and

the remaining cases expressed very low levels with a
median value of 5 WT1 copies/104 ABL copies (range 1-
22). Normal BM expressed a median value of 78 WT1
copies/104 ABL copies (range 3-180). In all the HES cases
WT1 expression was increased above the normal range,
in both BM and PB with a median value of WT1 copies
/104 ABL of 254 and 56 respectively. By contrast, in all
the cases of secondary eosinophilia WT1 was found
within the normal range.  In addition we test the possi-
bility to predict the response to Imatinib therapy using
an in vitro assay that has been previously tested for CML
patients. We incubated the BM cells of HES patients
with or w/o 10 µM Imatinib for 18 hours and we eva-
luated WT1 expression after incubation. In CML patients
the WT1 was significantly decreased in incubated BM
cells from cytogenetically respondent patients but not in
those from resistant ones. Accordingly, in the three
patients who revealed responsive to Imatinib therapy,
WT1 was strongly inhibited by the in vitro incubation. By
contrast, no downmodulation of expression was detec-
ted in the 4 cases of unresponsive patients.  These data
allow to identify a molecular marker of HES and to vali-
date an in vitro assay which, as in CML patients, allows
to identify the patients responsive to Imatinib indepen-
dently on the underlying molecular mechanism. 
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LYMPHOPROLIFERATIVE SYNDROMES

CO013
SPLENIC MARGINAL ZONE LYMPHOMA WITH AND WITHOUT CIRCU-
LATING VILLOUS LYMPHOCYTES. A RETROSPECTIVE
MULTICENTER STUDY ON 99 CASES
Iannitto E,* Ambrosetti A,° Callea V,^ Colosio M,°
Ammatuna E,* Stelitano C,^ Mitra M,* Marino C,*
Calvaruso G,* Franco V,°° Mariani G,* Pizzolo G°
*Dipartimento di Oncologia, Unità di Ematologia e
TMO,Università di Palermo; °Cattedra di Ematologia,
Università di Verona; ^Divisione di Ematologia Ospedale
Malacrino Morelli, Reggio Calabria, °°Istituto di
Anatomia Patologica, Università di Palermo, italy

Introduction. SMZL VL+/VL− is a recently recognized
clinicopathologic entity but only a few series have been
published so far. It has been acknowledged that in the
bone marrow the disease frequently shows an intrasi-
nusoidal infiltration pattern. However, issues such as the
minimal diagnostic data set, the prognostic factors and
therapy are still not completely clarified. Here we pre-
sent a multicenter retrospective analysis on a series of
99 patients. We considered four diagnostic hallmarks in
patients with splenomegaly and without clinically sig-
nificant peripheral lymphoadenomegaly: (i) presence of
light chain restricted CD19/CD20 positive circulating
lymphocytes, negative for CD5/CD10/CD23/CD25; (ii) vil-
lous lymphocytes > 10% in the peripheral blood; (iii)
Intrasinusoidal bone marrow infiltration pattern and (iv)
Diagnosis of SMZL on surgically removed spleen. The
diagnosis was considered definite when an unambigu-
ous spleen histology and/or a clone showing the typical
morphology and immunophenotype was present. Histo-
logic data evaluation was done on the original patho-
logical reports. Results. The disease occurs mostly in
elderly males (median age 63,5 years M/F ratio 1.7).
Splenomegaly was the commonest presenting feature. It
was felt more than 4 cm below the left costal margin in
66% of cases and hepatomegaly was recorded in 24%.
Anaemia was found in 57 patients (median 11.6 g/dl;
range 6.8-17). Thrombocytopenia and/or leukopenia
were present in about one third of cases but were severe
in only one (platelets < 20.000 mm3 - neutrophils < 500
mm3) 41 patients had lymphocytosis (median 4126
mm3). The bone marrow was infiltrated in all cases. The
intrasinusoidal infiltration pattern was detected alone or
along with a nodular or interstitial component in 62%
of cases. A Monoclonal Component was found in 27%

of cases and two thirds were of IgM type. Twenty per-
cent of the patients were HCV positive. Villous lympho-
cytes were found in 45% of cases. Accordingly, 54
patients were diagnosed as SMZL(vl+) and 45 as SMZL
(vl–). None of the above indicated presenting features
differed between the two groups, but leukocytosis >
30,000, lymphocytosis > 5,000 and neutropenia < 1000
were significantly more frequent in the latter. Thirty
patients were placed on watch and see policy until dis-
ease progression; 79% of them are projected to be alive
at 84 months since diagnosis. The remaining patients
received one or more lines of treatment (1-4). Overall,
thirty patients underwent splenectomy (sixteen at diag-
nosis) with a sustained response lasting from 6 months
to 7 years (median 5 years) in most of them. In all cas-
es the histologic picture of SMZL was found, confirming
the reliability of the diagnosis already formulated with
a non invasive approach. The outcome of the patients
primarily treated with chemotherapy or splenectomy did
not differ significantly, (OS at 5 yrs: 68% vs 60%). TTF
and OS did no differ between SMZLvl+ SMZLvl−. For the
whole series median survival has not been reached, and
75% of patients are projected to be alive at 7 years. In
a multivariate analysis anemia (Hb < 12 g/dL) was a sig-
nificant adverse prognostic factor for both TTF and OS,
while thrombocytopenia, lymphopenia and spleno-
megaly > 4 cm were associated with a worse TTF. Con-
clusions. SMZL is a indolent disease with up to one third
of cases not requiring therapy at diagnosis. The pres-
ence of villous lymphocytes does not influence the prog-
nosis. The bone marrow intrasinusoidal infiltration pat-
tern is a valuable hallmark for the diagnosis. Anemia at
diagnosis identifies a group with a significantly worse
TTF and OS. 

CO014
PROGNOSTIC SIGNIFICANCE OF ANGIOGENIN SERUM CONCENTRATIONS IN
EARLY B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA
Molica S, Tucci L,° Vitelli G,°° Vacca A,* Ribatti D,^
Cuneo A,^^ Digiesi G,°° Giannarelli D,°° Levato D
Medical Oncology, °Pathology Azienda Ospedaliera
Pugliese-Ciaccio, Catanzaro; °°Clinical Pathology Isti-
tuto Regina Elena, Roma; * Biomedical Sciences and
Human Oncology, ^Human Anatomy and Histology,
University of Bari; ^^Chair Hematology, University of
Ferrara, Italy

Human angionenin is a potent inducer of angiogene-
sis. The association between angiogenin and cancer pro-
gression and poor outcome in solid tumors has been
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documented, but its significance in leukemias has not
been evaluated. We measured, using an ELISA technique
(Quantikine Human Angiogenin Immunoassay, R & D
Systems), serum angiogenin levels in 78 previously
untreated Binet stage A B-cell chronic lymphocytic
leukemia (CLL) patients. Although no difference could be
found with age- and sex-matched healthy controls,
increased angiogenin serum level was associated with
higher LDH (p=0.03) and  β2-m (p=0.007) concentra-
tions. Angiogenin did not reflect the extent of bone mar-
row (BM) angiogenesis as evaluated by microvessel
number in 32 patients (r=-0.106; p=0.611). The same
applied when correlation were attempted with circulat-
ing levels of vascular endothelial growth factor (VEGF)
(p=0.873) and basic fibroblastic growth factor (FGF-2)
(p=0.421). As genomic aberrations are independent pre-
dictors of disease-progression, their association with
angiogenin was sought. When the 24 patients with
available data were stratified into the four major cyto-
genetic categories (normal karyotype, 13q as a sole aber-
ration, 12q trisomy, 11q or 17p deletion) and aberrations
were compared with angiogenin serum levels, no corre-
lation was found (p=0.651; Kruskall-Wallis). A cut-off of
angiogenin serum levels corresponding to median (i.e.,
330 ng/mL) or higher identified later upstaging and
longer progression-free survival (PFS)(p=0.03).Although
in multivariate analysis only Rai substages (p=0.00001),
peripheral blood lymphocytosis (p=0.009) and serum lev-
els of FGF-2 (p=0.001) retained their prognostic signif-
icance, angiogenin could be incorporated into the Rai
substages thus leading to the identification of the fol-
lowing risk categories: stage 0 (angiogenin > 330
ng/mL); stage 0 (angiogenin < 330 ng/mL) + stage I-II
(angiogenin < 330 ng/mL); stage I-II (angiogenin < 330
ng/mL). The 40-month PFS was as follows: 85%, 65%,
25% (χ2 for trend=6.33; d.f.=1; p=0.01). In conclusion,
serum levels of angiogenin predict clinical outcome and
helps to refine the prognosis of early CLL patients.

CO015
THE HUMAN TUMOR PROTEIN 52 (TPD52):  A  NOVEL B CELL/PLAS-
MA CELL ASSOCIATED MOLECULE  WITH UNIQUE EXPRESSION PAT-
TERN 
Tiacci E,1 Orvietani PL,1 Bigerna B,1 Pucciarini A,1
Corthals G,2 Liso A,1 Pacini R,1 Pulford K,3 Pileri S,4
Gambacorta M,5 Carbone A,6 Benedetti R,1 Tabarrini
A,1 Sciurpi MT,1 Frenguelli F,1 Binaglia L,1 Byrne JA,7
Falini B1

1Institutes of Hematology and Biochemistry, University
of Perugia, Perugia, Italy; 2Geneva Proteomics Research
Center, Genève, Switzerland; 3LRF Immunodiagnostic
Unit, John Radcliffe Hospital, Oxford, England; 4Institu-
te of Pathology, Policlinico S. Orsola, Bologna, Italy;
5Institute of Pathology, Niguarda Hospital, Milan; 6the
Division of Pathology, Oncology Reference Center,

National Tumor Institute, Aviano, Italy; 7Oncology
Research Unit and the University of Sydney Department
of Pediatrics and    Child's Health, The Children's Hospi-
tal at Westmead, NSW, Australia 

We report the characterization of a 28 kDa protein
sharing an antigenic determinant with the intracyto-
plasmic portion of the human IRTA1 protein, as
revealed by a newly generated mAb (B-28p). Expression
of the 28 kDa molecule in normal lympho-hemopoiet-
ic tissues was different from that expected for IRTA1
(marginal zone B-cell subset), being selectively detect-
ed in the cytoplasm of all mature B cells, with highest
levels in plasma  cells. Analysis of the 28 kDa protein
by 2D-PAGE and highly sensitive electrospray ionisation
tandem mass spectrometry yielded several peptide
spectra that corresponded to human protein TPD52,
whose expression had been previously described only in
epithelial tissues. Specific B-28p reactivity with TPD52
was confirmed by immunostaining and Western blot-
ting of TPD52-transfected cells. This study first identi-
fies the epithelium-associated TPD52 protein as a new
B-cell/plasma cell-associated molecule whose expres-
sion pattern differs from that of all the other B-
cell/plasma cell-associated antigens. Notably, TPD52
represents the first example of a pan-B-cell-associat-
ed protein whose levels are increased during differen-
tiation to plasma cells. Moreover, our findings suggest
that, due to its reactivity with a fixative-resistant epi-
tope of  TPD52,  B-28p may serve as valuable tool for
the routine diagnosis of B-cell lymphomas/myeloma
and for the differential diagnosis between ALCL and
Hodgkin' s disease. 

CO016
EXPRESSION OF THE IRTA1 RECEPTOR IDENTIFIES
INTRA-EPITHELIAL  AND SUB-EPITHELIAL MARGINAL ZONE B CELLS
OF THE MUCOSA-ASSOCIATED LYMPHOID TISSUE (MALT)  
Falini B,1 Pucciarini A,1 Bigerna B,1 Kurth J,2 Hatziva-
ssiliou G,3 Droetto S,1 Verducci Galletti B,1 Gambacorta
M,4 Orazi A,5 Pasqualucci L,3 Miller I,3 Küppers R,2
Dalla-Favera R,3 Cattoretti G,3 Tiacci E1

1Institutes of Hematology and Internal Medicine, Uni-
versity of Perugia, Perugia, Italy; 2Department of Inter-
nal Medicine I, University of Cologne, Cologne, Germany;
3Institute for Cancer Genetics and the Department of
Pathology, Columbia University, New York, New York,
USA; 4Institute of Pathology, Niguarda Hospital, Milan,
Italy;  5Department of Pathology and Laboratory Medi-
cine, Indiana University, Indianapolis, Indiana, USA

IRTA1 is a novel surface B-cell receptor related to
Fc-receptors, IRS and CAM family members and we
mapped for the first time its distribution in human lym-
phoid tissues, using newly generated specific antibod-
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ies. IRTA1 was selectively and consistently expressed
by a B-cell population located underneath and within
the tonsil epithelium and dome epithelium of Peyer’s
patches (regarded as the anatomic equivalents of mar-
ginal zone). Similarly, in acquired MALT and in MALT
lymphomas IRTA1 was mainly expressed by reactive B-
cells infiltrating the intra-epithelial and sub-epithelial
areas and by tumor cells involved in lympho-epithelial
lesions, respectively. In contrast, no or low number of
IRTA1+ cells was usually observed in the marginal zone
of mesenteric lymph nodes and spleen. Interestingly,
monocytoid B-cells in reactive lymph nodes were
strongly IRTA1+. Tonsil IRTA1+ cells expressed the
memory B-cell marker CD27, but not mantle cell-, ger-
minal center- and plasma cell-associated molecules.
PCR analysis of single tonsil IRTA1+ cells showed they
represent a mixed B-cell population carrying mostly
mutated, but also unmutated IgV genes. The immuno-
histochemical finding in the tonsil epithelial areas of
aggregates of IRTA1+ B-cells closely adjacent to plas-
ma cells surrounding small vessels suggests antigen-
triggered in-situ proliferation/differentiation of mem-
ory IRTA1+ cells into plasma cells. Collectively, these
results suggest a role of IRTA1 in the immune function
of B-cells within epithelia. 

CO017
FLUDARABINE WITH SEQUENTIAL RITUXIMAB THERAPY IN
UNTREATED PATIENTS WITH B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA
Del Principe MI, Del Poeta G, Maurillo L, Piccioni D,
Venditti A, Buccisano F, Suppo G, Marini R, Tamburini
A, Irno Consalvo M, Mazzone C, Bruno A, Masi M,
Amadori S
Department of Hematology, University “Tor Vergata”,
St. Eugenio Hospital, Rome, Italy

Both the North American intergroup study and two
European studies have demonstrated that fludarabine
allowed achievement of a significantly higher overall
response rate and a longer progression-free survival
(PFS), as compared with alkylator-based therapies, in
patients (pts) with symptomatic untreated B-cell chron-
ic lymphocytic leukemia (B-CLL). However, only a few pts
attained a complete remission (CR) and almost all expe-
rienced relapse. Following strategies that have been suc-
cessful in curable malignancies such as diffuse large-
cell lymphomas and acute leukemias, new combination
therapies for CLL with agents that can be added to flu-
darabine are developing in order to increase the CR rate
and PFS. Rituximab is a chimeric monoclonal antibody
(MoAb) directed against the cell-surface antigen CD20.
It has single-agent activity in low-grade and diffuse

large-cell non-Hodgkin’s lymphoma (NHL). In CLL, the
single-agent activity of rituximab, used at standard NHL
doses, has been marginal. However, on the basis both of
the recent in vitro demonstration that fludarabine has a
synergic cytotoxic activity with rituximab and the safe-
ty and efficacy of rituximab used in combination with
chemotherapy in NHL, we conducted a study in our Insti-
tution in order: i) to determine the ideal therapeutic
schedule of rituximab when combined sequentially with
fludarabine in B-CLL, and ii) to evaluate the clinical
response and outcome of this group of pts as compared
with a historical subset of 35 pts treated with fludara-
bine alone. Between October 1998 and November 2002,
twenty-nine CD20+ B-CLL untreated pts, median age 60
years, received fludarabine (25 mg/m2) intravenously
daily on days 1 through 5, with the treatment repeated
every 28 days for a total of 6 cycles. Pts with stable dis-
ease or better (complete and partial remissions defined
by NCI criteria) were then treated with 4 weekly doses
of rituximab (375 mg/m2). The median time from treat-
ment with fludarabine was 65 days (range 15-135). Only
5/29 pts experienced mild infusion-related symptoms
consisting of fever, chills and rigors, during the first infu-
sion of rituximab and no patient presented severe (III or
IV grade according to the WHO) infective toxicity. Based
on the NCI criteria, 27/29 (93%) pts achieved a complete
remission (CR), 1/29 (3%) partial remission (PR) and 1/29
(3%) no response (NR). The median duration of CR and
PR was 15 months (range 10-38). Moreover, B-CLL pts
in CR after combined therapy showed a significantly
higher CD20 mean fluorescence intensity,  evaluated by
flow cytometry, than did pts in PR or with no response
or progressive disease (46.4 vs 22.6; p=0.007). There-
fore, we performed a historical comparison with 35 pts,
median age 61 years, treated with fludarabine alone as
front-line therapy, between January 1996 and October
1998. Within this subset, 13/35 (37%) pts achieved CR,
11/35 (31%) PR and 11/35 (31%) NR or progression.
Noteworthy, B-CLL pts treated sequentially with flu-
darabine and rituximab had a significantly higher over-
all response rate (CR+PR) (96% vs 68%; p=0.00002), a
longer PFS from treatment (83% vs 32% at 2 years;
p=0.001) and a longer overall survival (OS) (95% vs 66%
at 8 years; p=0.01). Therefore, the sequential combina-
tion of fludarabine with rituximab was safe and signif-
icantly increased CR rate, PFS and OS as compared with
fludarabine. In conclusion, we can say that MoAbs, such
as rituximab, in combination with chemotherapy, may
exert an important role in eradicating minimal residual
disease in B-CLL, allowing a better outcome.
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CO018
ALLOGENEIC STEM CELL TRANSPLANTATION WITH REDUCED
INTENSITY CONDITIONING FOR POOR RISK CHRONIC LYMPHOCYTIC
LEUKEMIA. PRELIMINARY RESULTS OF A PILOT STUDY
Soligo D, Motta M, Cortelezzi A, Pogliani E,
Della Volpe A, Annaloro C, Lambertenghi Deliliers G
Dipartimento di Ematologia ed Oncologia, IRRCS
Ospedale Maggiore e Università di Milano, Italy

Chronic lymphocytic leukemia (CLL) is a slowly pro-
gressing lymphoproliferative disorder but a subset of
patients show phenotypic and molecular features pre-
dicting a more aggressive course at the onset of the dis-
ease or after an indolent phase. Autologous bone mar-
row transplantation could provide longer remission
duration than standard therapies but does not seem to
be a curative approach for this disease. Allogeneic stem
cell transplantation might be an option for poor risk CLL
since the disease is known to be highly sensitive to graft-
versus-leukemia (GVL) effects but has been associated
with an extremely highly transplant-related mortality,
particularly in elderly patients. To avoid toxicity while
fully exploiting the GVL effect associated with this dis-
ease we explored, in a pilot study, a reduced-intensity
regimen (RIC) for very high risk CLL patients. In partic-
ular 12 patients [median age 55 (46-60) years] with
advanced Binet stage CLL (7 B and 5 C) and high risk
cytogenetic abnormalities underwent nonmyeloablative
therapy. The conditioning regimen consisted of two
cycles of Fludarabine 30 mg/m2/day for 3 days and
Cyclophosphamide 300 mg/m2/day for 3 days (FC) every
28 days. Immunosuppression included 200cGy TBI (day
0) and treatment with cyclosporine and mycophenolate
mofetil acid. Donor leukocyte infusions were given after
transplant for persistent malignancy and/or mixed
chimerism. The treatment was very well tolerated with
very low myelosuppression and day 100 transplant relat-
ed mortality (TRM) = 0. Complete remission was
achieved in 8 of 11 valuable patients, and 3 patients
achieved a very good partial remission. At 12 months,
acute grade I-III GVHD occurred in 16% of patients and
chronic GVHD occurred in 25%. One-year event free sur-
vival was 91%. At a median follow-up of 19 months,
11/12 patients achieved completed chimerism. Overall
survival was 75%, 1 patient died of progressive disease,
1 patient died of GVHD and 1 of toxic hepatitis. Cyto-
megalovirus reactivation was seen in only 2 patients.
Our data show extremely encouraging results in terms
of CR rate and TRM in this group of patients with an oth-
erwise dismal poor prognosis.

ACUTE MYELOID LEUKEMIAS AND
MYELODYSPLASTIC SYNDROMES

CO019
ITALIAN REGISTRY OF MYELODYSPLASTIC SYNDROMES:
PRELIMINARY EPIDEMIOLOGICAL DATA
Bernasconi C for The Italian Registry of Myelodysplas-
tic Syndromes (RISMD)
Collegio Ghislieri Foundation, University of Pavia, Italy

The interest in biological and clinical studies on
myelodysplastic syndromes (MDS) is greatly increased
in this last decade. However, the incidence and the
epimiological features of these hematological disorders
are still very poorly defined. All the epidemiological data
up to now available, provided by various regional can-
cer registries, have suggested that MDS are much more
common than previously thought and at least as fre-
quent as acute myeloid leukemia (AML). As MDS diag-
nosis and classification are difficult, the registration of
patients in population-based registries is far from ade-
quate and a registry devoted to MDS is absolutely
mandatory for truly representative statistics. The Italian
MDS registry has been developed on January 2000 at
University of Pavia Medical School and is located at Col-
legio Ghislieri Foundation, Center for Research and
Comunication. The first aim of the Registry is the col-
lection of adequate and complete epidemiological data
from all over the Italian country. Even if the Registry has
not yet determined the crude incidence rate and the
age-specific incidence rate of MDS, it has collected some
preliminary epidemiological data from 1024 MDS Italian
patients. In our series 605 patients were males and 419
were females and therefore the sex ratio was 1.4. The
mean age of our patient population was 75.4 years
(range 16-98). Considering age, 11 patients (0.9%) were
less than 30 years, 17 (1.6%) 30-40, 23 (2.2%) 40-50,
88 (8.5%) 50-60, 266 (25.9%) 60-70 and 427 (41.6%)
70-80; 192 patients (18.7%) were above 80 years. When
70 years was chosen as the age to subdivide patients in
two groups, MDS patients having <70 years were 405
(39.5%), while those having >70 years were 619 (60.4%).
Twenty-nine percent of patients were smokers and
18.6% had a familial history of cancer. A previous expo-
sure to environmental carcinogens occurred in 16.2%
of patients, while a previous exposure to chemotherapy
performed for another cancer occurred in 6.4% of
patients. As far as the MDS FAB subtype is concerned,
505 patients (49.3%) were diagnosed as RA, 90 (8.7%)
as RARS, 272 (26.5%) as RAEB, 74 (7.2%) as RAEB-T
and 83 (8.1%) as CrMML. Considering the 897 patients
(87.5%) evaluable for the International Prognostic Scor-
ing System, 319 (35.5%) were classified as low-risk MDS,
219 (24.4%) as intermediate-1 risk, 185 (20.6%) as
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intermediate-2 risk and 174 (19.4%) as high-risk. Our
study confirms that subjects aged more than 70 years
are those mainly affected by MDS. Therefore, the aging
process plays a pivotal role in the development of
myelodysplasia, as may cause a compromission in stem
cell reserve, or alternatively may favoured the progres-
sive acquisition of genetic defects. These last may lead
to an increase of apoptosis in patients with low-risk
MDS, and to an excessive cell proliferation in advanced
disease. Obviously this pathogenetic pathways, related
to age, may be stressed by the action of mutagenic fac-
tors. In conclusion, the collection of precise and com-
plete epidemiological data from defined geographical
area (prospectively all over Europe) might shed light on
MDS etiopathogenesis and be very usefull to identify
risk factors within the general population.   

CO020
DOWN-MODULATION OF CEBPA TRANSCRIPTION FACTOR IN CORE
BINDING FACTOR ACUTE MYELOID LEUKEMIAS 
Carturan S,* Gottardi E,* Messa F,* Messa E,* Fava M,*
Deplano C,* Diverio D,° Lo Coco F,^ Saglio G,* Cilloni D*
*Department of Clinical and Biological Sciences,
University of Turin, Turin, Italy; °Department of Cellular
Biotechnologies and Hematology, University La Sapien-
za, Rome, Italy; ^Department of Biopathology, Univer-
sity Tor Vergata, Rome, Italy

The loss of transcriptional control is a common mech-
anism of leukemogenesis. The CCAAT enhancer binding
protein α (CEBPα) is an important transcriptional regu-
latory element which plays a key role in the differenti-
ation of the myeloid compartment. A significant per-
centage of AML patients are characterized by abnor-
malities in CEBPα function which can be disrupted with
different mechanisms, in particular by point mutations
of the gene. These latter have been identified in patients
with normal karyotype. In promyelocytic leukemias the
interaction between PML-RAR fusion protein and CEBP
α leads to the inhibition of the DNA binding. Recent
data reported the down-modulation of CEBP α in the
subgroup of AML characterized by the translocation
t(8;21) and this latter mechanism is probably responsi-
ble for the block of differentiation observed in this sub-
set of AML. By contrast no inhibition of gene expression
was reported at present in other subtypes of AML. The
present study was aimed to assess whether the down-
modulation of CEBPα expression could be a possible
mechanism which leads to the arrest of the differentia-
tion process in different subtypes of AML other than
t(8;21). We analyzed the bone marrow samples from 130
AML patients (10 FAB M0, 17 FAB M1, 17 FAB M2, 18
FAB M2 with t(8;21), 22 FAB M3, 19 FAB M4, 16 FAB M4
with inv(16), 8 FAB M5, 3 FAB M6). Quantitative Real
Time PCR was carried out using iCycler (Biorad) and the

values obtained were expressed as CEBPα copy num-
ber/104 ABL copies used as housekeeping gene. The AML
cases with t(8;21) and inv(16) showed a significant low-
er amount of CEBPα transcript respect to all the other
cases (p= 0,0001 and p=0,0002 respectively). If we con-
sider the cases of AML FAB M2 with t(8;21) and M4 with
inv(16) respect to the same FAB subtypes with normal
karyotypes, the difference is even more significant (p=
4.7×10-6 for t(8;21) cases and 3.5×10-6 for inv(16) cas-
es). No significant differences were detected among the
other subgroups. In addition 18 AML patients were test-
ed for CEBP α expression during follow-up. 7 out of 18
cases were characterized by the translocation t(8,21), 5
by inv(16) and the remaining cases showed a normal
karyotype. In Core Binding Factor (CBF) AML patients
who obtained the remission after chemotherapy, CEBPα
expression was significantly up-regulated during fol-
low-up and reached values similar to those detected in
BM from healthy volunteers. Western Blot was per-
formed in the samples taken at diagnosis to assess the
amount of CEBPα protein. We found that the amount of
CEBP α protein in the BM samples of CBF AMLs at diag-
nosis was lower respect to the amount detected in all the
other subtypes. These data suggest that the down-mod-
ulation of expression is a possible mechanism of disrup-
tion of the CEBPα pathway shared by both types of
AML characterized by the rearrangement of the CBF. 

CO021
TREATMENT IMPLICATIONS FROM A TWO-STEP,
INCREASING-INTENSITY REMISSION INDUCTION PHASE FOR 
STANDARD- AND HIGH-RISK ADULT PATIENTS WITH ACUTE MYELOGE-
NOUS LEUKEMIA
Intermesoli T,* Oldani E,* Rossi G,° Pogliani EM,#
Fabris P,@ Marmont F,^ Chisesi T,§ Minotto C,**
Musso M,°° Giussani U,* Coser P,@ Barbui T,* Bassan R*
Hematology-Hospital: Bergamo,* Brescia,° Monza,#
Bolzano;@ Torino,^ Venezia,§ Noale,** Palermo°°, Italy

Background and aim of study: in adult AML, postrem-
ission consolidation techniques may vary considerably in
relation to pretreatment risk class; however, despite
sound clinical and prognostic evidence, the adoption of
a risk-adapted remission induction strategy has been
seldom if ever considered. With regard to the latter point,
we review complete remission (CR) and failure rates fol-
lowing a two-step, increasing-intensity induction in
adult patients with SR and HR AML.  Patients and meth-
ods: in NILG-AML trial 00-01, CR induction for unse-
lected adults with AML aged up to 65 years consisted of
course #1 (ICE-G: IDR 12 mg/m2/d dd 1-3, VP16 100
mg/m2×2/d dd 1-5, ara-C 100 mg/m2×2/d dd 1-7, G-CSF
from d 8). ICE-G-refractory cases were immediately
transferred to an intensified induction course #2 (HAI-
G: ara-C 3 g/m2×2/d on dd 2,3 and 9,10; IDR 17.5
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mg/m(e)2 /d on dd 1,8; G-CSF from d 11). SR and HR risk
groups were defined through a mixed clinico-cytoge-
netic risk model, based on MCR-SWOG/ECOG cytoge-
netic classifications and including intermediate cytoge-
netic risk cases into the HR group in the occurrence of
a WBC count >50 x10(e)9 /l, FAB M0,6,7, hepato/spleno-
megaly, MDS/secAML and FLT-3/ITD mutation.  Results:
177 patients were registered (age range: 17-65 years,
median 50), of whom 174 were fully evaluable for induc-
tion outcome after courses #1 and #2. SR (n=63, 36%)
and HR (n=114, 64%) groups differed significantly
(p<0.05) with regard to incidence of MDS/secAML (0%
vs 18%), FAB M0,6,7 subtype (0% vs 17.5%) and high
cytogenetic risk (0% vs 31.6%). After ICE-G course #1,
CR rate was 80% in SRs vs. 66% in HRs (p=0.052); resis-
tance rate was 18% vs. 30% (p=ns). Following HAI-G
course #2, 12/26 HR patients achieved CR (46%) com-
pared to 6/9 in SR group (67%). The induction death rate
associated with induction course #2 was 11% (4/35),
whereas the resistance rate was 31% in HRs and 22%
in SRs. Considering the overall ICE-G and HAI-G
sequence, CR rate was 82% (142/174), and it was 90%
(55/61 evaluable) in SRs and 77% (87/113 evaluable) in
HRs (p=0.032); resistance rate was 13%, 6.5% in SRs
and 17% in HRs (p=0.05). Conclusions: (1) the probabil-
ities of CR and resistant disease after induction courses
#1 and #2 varied substantially between SR and HR
groups, in keeping with the proposed risk model,
although the combined treatment policy resulted in a
high cumulative CR rate (82%); (2) therefore, in future
studies, concepts of risk-oriented therapy should be tak-
en into account for the upfront therapy of uselected
adult AML patients as those included in this series, aim-
ing to minimize the risk of over- and under-treatment
in SR and HR cases, respectively, and to maximize the
response rate after cycle #1; (3) in this process, it will be
necessary to obtain an early cytogenetic response and to
improve further the criteria for risk class assessment.

CO022
EXPRESSION OF ADHESION MOLECULES IN ACUTE MYELOID
LEUKEMIA
Mazzone C,* Tamburini A,* Venditti A,* Maurillo L,*
Buccisano F,* del Poeta G,* Del Principe MI,*
Irno Consalvo M,* Amadori S
Università di Roma Tor Vergata, Ospedale S. Eugenio,
Rome, Italy

Interactions between hematopoietic cells and
endothelial cells are important in normal hematopoiesis
and leukemogenesis These interactions are mediated by
specific cell surface receptors. The expression of these
molecules may interfere with the adhesive properties as
well as immune altered surveillance. We have studied
the expression of selected adhesion molecules in 270

newly diagnosed cases of AML. The blast cells were
analysed by flow cytometry; monoclonal antibodies used
were directed to β-1 integrins (CD49a, CD49b, CD49d,
CD49e, CD49f), β-2 integrins (CD11a, CD11b, CD11c,
CD18), ICAM-1, CD62L, CD31 and CD44. A given mark-
er was regarded as positive if expressed on more than
20% of cells in the blast gate. In order to define the
clinical relevance of these molecules we have analysed
their correlation with FAB subtype, karyotype, response
to therapy and prognosis. One hundred and 46 patients
(pts) were males (54%) and 124 females (46%); medi-
an age was 55 years (range 18-86). FAB categories were
as follow: M0 30 (11%), M1 57 (21%), M2 57 (21%), M3
27 (10%), M4 37 (14%), M5 59 (22%) and M6 3 (1%).
In the patient population were also included 35 cases of
secondary AML (sAML) (13%).The pts were treated
according to the current EORTC/GIMEMA protocols. The
expression of β-1 integrins was significantly associated
with M4/M5 subgroups; in fact CD11a and CD18 were
expressed in 100% of M5 (p <0.001), CD11b in 89% of
M5 and the lowest expression was observed in M3 where
CD11c was not expressed at all (p<0.001). CD54 was
found in 91% of sAML (p<0.001), in 77% of M0 and in
82% M5 (p<0.001). CD49f was expressed mainly in M0
(72%) with lower expression in M4/M5 (p=0.03). CD62L,
CD31 and CD44 were expressed heterogeneously with-
in the FAB subgroups. CD11a expression was significantly
associated with high risk cytogenetics (p=0.02). AML-
M3 cases were excluded when the analysis of response
to treatment was performed. CD11b and CD11a were
associated significantly with a low complete remission
rate (p<0.001) and short duration of overall survival
(p=0.003), respectively. We conclude that the expres-
sion of adhesion molecules in AML may be relevant in
terms of classificative purposes and prognostic impact. 

CO023
SELECTIVE INHIBITION OF MEK1 PHOSPHORYLATION ENHANCES
ARSENIC TRIOXIDE-MEDIATED APOPTOSIS IN ACUTE
PROMYELOCYTIC LEUKEMIA
Lunghi P,* Tabilio A,** Lo Coco F,° Pelicci PG,°° Bonati A*
*Dipartimento di Scienze Cliniche, Sezione di
Emato-Oncologia, Università di Parma; **Dipartimento
diMedicina Clinica e Sperimentale, Sezione di
Ematologia e Immunologia Clinica, Università di Peru-
gia; °Cattedra di Ematologia, Università Tor Vergata,
Roma;°°Istituto Europeo di Oncologia, Milan, Italy

It is now common knowledge that blastic cells in most
cases of acute myelogenous leukemia (AML) present high
activation levels of extra cellular signal-regulated kinas-
es 1/2 (ERKs 1/2) and of kinases immediately upstream
of ERK, known as mitogen-activated protein (MAP)/ERK
kinases (MEKs). Furthermore, the studies conducted by
our, and other, work groups have clearly demonstrated
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that downmodulation of the phosphorylation of MEK1 in
vitro inhibits the proliferation and induces the apoptosis
of AML primary blasts. Treatment of acute promyelocyt-
ic leukemia (APL) with Arsenic Trioxide (ATO), either alone
or in association with other compounds such as Idaru-
bicin, has proved to be clinically efficacious. The aim of
this study was to investigate whether the association of
ATO with MEK1 phosphorylation inhibitors has, in fact,
the capacity in vitro to enhance ATO-induced apoptosis
in the NB4 cell line and in APL primary blasts. To this end,
we used the inhibitors of MEK1 phosphorylation
PD98059 (Cell Signaling Technology, Beverly, MA, USA)
and PD184352 (Pfizer Global Research & Development,
Ann Arbor, MI, USA). Both in the NB4 cell line and in APL
primary blasts, a 3-hour pre-incubation period of the
cells with PD98059 or PD184352 induced a significant
increase in ATO-mediated apoptosis with either an addi-
tive or synergic effect, depending on the dosages and
times of exposure. When primary cells were treated using
doses of 0.5-2 µM of ATO, which are within the range
observed in the plasma of APL patients treated with ATO,
the resulting data were particularly significant. Interest-
ingly, the pre-incubation period with PD98059 or
PD184352 was able to completely restore sensitivity to
ATO, inducing apoptosis, with the NB4 cell line rendered
ATO-resistant (NB4-AsR). From the molecular point of
view, treatment with ATO alone was associated with a
significant increase of the activity of the pro-survival
molecules ERK1/2 both in NB4 and in NB4-AsR and in the
primary blasts. Pre-incubation with PD98059 or
PD184352 induced downmodulation of MEK1 phospho-
rylation and of ERK1/2 activity, de-phosphorylation
(active form) of the Bad pro-apoptotic molecule, as well
as a marked increase of the PARP fragment, an early sign
of apoptosis. In conclusion, our results and the existence
of formulations for oral use of PD184352 or its derivates
in clinical trials, suggest that the association between
inhibitors of MEK1 and ATO could be tested as a thera-
peutic tool in APL. 

CO024
FLT3-ITD IN ACUTE PROMYELOCYTIC LEUKEMIA IS ASSOCIATED WITH
SPECIFIC BIOLOGICAL CHARACTERISTICS AND WORSE
PROGNOSIS
Palumbo GA, Tanteri V, Buglio D, Guagliardo P,
Romeo MA, Meli CR, Di Raimondo F, Giustolisi R
Department of Biomedical Sciences, Section of
Hematology, Ospedale Ferrarotto, University of Catania,
Italy

Acute promyelocytic leukemia (APL) is characterized
by the presence of a specific chromosomal translocation,
i.e. t(15;17), that leads to the formation of a chimeric
gene named PML/RARα. Recently, molecular defects in
the FLT3-kinase gene have been reported to be frequent

in APL patients, i.e. an internal tandem duplication (ITD)
in exon 11 and point mutations in codon D835/I836
(TKD). These alterations lead to ligand-independent acti-
vation of the kinase activity and thus may play a key role
in leukemogenesis, cooperating with PML/RARα as
already shown in a mouse model. In the period 1993-
2001, at our Institution 42 patients were diagnosed as
affected by APL. WBC count was 500-234000/mcl (mean
31200, median 10600); PLT were 5000-98000 (mean
29800, median 18500); FAB classification was M3 in 35
out of 42 (83.3%) and variant M3 (M3v) in 7/42 (16.7%);
PML/RARα breakpoint was BCR1 in 23/42 (54.8%), BCR2
in 2/42 (4.7%) and BCR3 in 17/42 (40.5%). In this con-
secutive series, we investigated the presence of FLT3-ITD
by PCR both on genomic DNA and on cDNA with fluo-
rescent primers and subsequent capillary electrophore-
sis on the Abi Prism GeneScan 310. ITD was recorded in
10/42 patients (23.8%); the mutated vs. wild-type (WT)
ratio was calculated and in no patient was observed loss
of WT allele, in one case a biallelic disease was present.
The length of the duplicated fragment was 21-90 base
pairs. ITD+ patients always showed WBC count more
than 10000/mcL and significantly higher than ITD-
patients: 17960-234000 (mean 83300, median 47.700)
vs. 500-101000 (mean 14400, median 2100) respective-
ly, p<0.0002. PLT values were not significantly different
in the two groups of patients. There was a significant
association between M3v FAB phenotype and ITD+ (χ2

p<0.03); moreover, ITD+ was more frequent in patients
with PML/RARα BCR3 breakpoint (χ2 p<0.03). The TKD
point mutation was studied by digestion of PCR ampli-
cons with EcoRV and eventual direct sequencing; the
mutation was present in 3/42 (7.1%), one of these
patients was ITD+ too. Two of these were D835Y, the
third patient (also ITD+) showed a I836F mutation. All
42 patients were treated according to GIMEMA AIDA
protocol, with chemotherapy + ATRA; 33/42 (78.6%)
patients obtained a CR after induction therapy. Nine
patients died early (ED): 6/9 were ITD+, 7/9 died for hem-
orrhagic events. Five patients relapsed, one ITD+ (death
in relapse at 790 days) and 4 ITD- (all alive, 3 in CR and
one in 2nd relapse). Early death was associated with ITD+

(χ2 p<0.003), probably due to the more frequent hyper-
leukocytosis in this group of patients. Of the 3 TKD+
patients, 2 are alive in CR and one (also ITD+) had an ED.
Overall survival (9 year follow-up, median 3 years) is
significantly different: 81.2% for ITD- vs. 30% for ITD+,
p<0.0007. So, while TKD mutations are relatively rare
and their prognostic significance is difficult to deter-
mine, ITD is associated with defined clinical and biolog-
ical characteristics (higher WBC, FAB M3v and BCR3
breakpoint) and worse prognosis.
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ACUTE LYMPHOID LEUKEMIAS

CO025
MYLOTARG (GEMTUZUMAB OZOGAMICIN) HAS THERAPEUTIC
ACTIVITY AGAINST CD33+ ACUTE LYMPHOBLASTIC LEUKEMIAS
IN VITRO AND IN VIVO
Introna M,* Di Gaetano N,* Amico D,* Cittera E,*
Barbui A,# Biondi A,° Rambaldi A,# Golay J*
*Istituto di Ricerche Farmacologiche Mario Negri,
Milano, Italy; °Centro M. Tettamanti, Clinica Pediatrica
Università di Milano Bicocca, Ospedale San Gerardo,
Monza, Italy; #Divisione di Ematologia, Ospedali
Riuniti di Bergamo, Bergamo, Italy

Mylotarg (Gemtuzumab Ozogamicin) is a humanised
anti-CD33 antibody conjugated to the anti-cancer agent
calicheamicin and approved for the treatment of
relapsed acute myeloid leukemia (AML). It induces cell
cycle arrest and/or apoptosis of AML cells in vitro (Ami-
co et al. Blood 2003;101:4589). About 15% of adult and
10% of children acute lymphoblastic leukemias (ALL) are
also CD33+ and could therefore be targets for Mylotarg.
We have therefore investigated the cytotoxic activity of
Mylotarg on CD33+ ALL in vitro and in vivo. Five freshly
isolated cases of ALL which expressed CD33 on 78-90%
of the cells were obtained. They were cultured in medi-
um containing GM-CSF, IL3 and SCF and Mylotarg was
added at 1 to 100 ng/ml. 3H-thymidine uptake was mea-
sured at 48-66 hours. Mylotarg induced 55-95% inhi-
bition of thymidine uptake at 10-100 ng/mL, suggesting
that CD33+ ALL cells are sensitive to Mylotarg in vitro.
In order to set up an in vivo model of CD33+ ALL, one of
the cases of CD33+ ALL (ALL-2) was established as a cell
line by in vivo passage in irradiated SCID mice. To test
the in vivo activity of Mylotarg, passaged ALL-2 cells
were inoculated in the tail vein of SCID mice at a dose
of 5×106 cells/animal. These cells homed and expanded
in the bone marrow, spleen and liver, as determined at
different times by immunophenotypic analysis of bone
marrow, spleen and liver using Mabs specific for human
CD45 and CD33. Indeed at week 5 following tumour cell
inoculation, ALL-2 cells represented a mean of 70% of
bone marrow, 61% of spleen and 69% of liver cells. All
animal died within 40-50 days following leukemia cell
inoculation. To test the therapeutic activity of Mylotarg,
50 or 100 µg immunotoxin was inoculated i.p. on days
7, 11 and 15 following tumour cell inoculation. Injection
of Mylotarg drammatically inhibited expansion of ALL-
2 cells in all tested organs, including bone marrow.
Indeed a mean of 1.5% and <0.5% CD45+ cells could be
detected at week 5 in the bone marrow of animals treat-
ed with 50 and 100 µg Mylotarg respectively. Further-
more Mylotarg treatment increased survival of tumour
injected animals by 22-40 days relative to controls.

These data demonstrate that Mylotarg is active both in
vitro and in vivo against CD33+ ALL cells.

Acknowledgments: We thank Wyeth-Ayerst Research,
NY, USA for their gift of the Mylotarg immunotoxin.

CO026
DAUNOXOME AND ARA-C AS REINDUCTION CHEMOTHERAPY IN
RELAPSED ACUTE LYMPHOBLASTIC LEUKEMIA. HIGH COMPLETE
REMISSION RATE DESPITE MULTIDRUG RESISTANCE
OVEREXPRESSION
Candoni A, Damiani D, Michelutti T, Michelutti A,
Michieli M,* Russo D,** Baccarani M,° Fanin R
Division of Hematology and Department of Bone Mar-
row Transplantation, University of Udine; *National
Cancer Institute, CRO-IRCSS, Aviano; **Chair of Hema-
tology, University of Brescia(Italy); ,°Institute of Hema-
tology and Medical Oncology “L. and A. Seragnoli”, S.
Orsola University Hospital, University of Bologna, Italy

Introduction. The treatment of relapsed or refractory
acute lymphoblastic leukemia (ALL) is frequently unsuc-
cessful with current chemotherapy regimens and often
there is an overexpression of multidrug resistance (MDR)-
related proteins. Liposomal encapsulation makes
daunorubicin less sensitive to the efflux effect of P-gly-
coprotein (PGP) and the in vitro data indicate that
daunoxome (DNX) is more cytotoxic than daunorubicin
against lymphoblastic leukemia cell lines. In this study we
assessed the efficacy and toxicity of liposomal-encapsu-
lated daunorubicin (daunoxome) plus cytarabine (Ara-C)
as reinduction chemotherapy in high risk relapsed ALL
patients (pts). The expression of MDR-related proteins
(PGP, MRP, LRP) was also analyzed. Patients. 23 relapsed
ALL patients; 5 ALL T, 18 ALL B (SmIg + 4/18), median age
36 yr (range 17-58), WBC (×109/L) 9 (range 2-256), PLT
(×103/L) 37 (range 4-222), Hb (g/L) 115 (range 50-146),
Ph+ 8/23 (35%), Bcr-Abl + 9/23 (39%). More than 50%
of pts overexpressed MDR at diagnosis and at relapse
(pre DNX). 16/23 (70%) of pts were at first relapse and
7/23 (30%) were at second or subsequent relapse; seven
pts (30%) relapsed after an allogenic BMT. All pts had
received prior therapy with antracyclines, with a median
cumulative dose of 212 mg/m2 (range 55-445). DNX was
given at the dose of 80 mg/m2/day (days 1-3) in 10/23 pts
(43%) and at the dose of 100 mg/m2/day (days 1-3) in
13/23 (67%) of cases. In all pts Ara-C 2 g/m2 (days 1-5)
was given. Median number of cycles/pt: 1,2 (range 1-3).
Results. 19/23 (83%) pts achieved a complete remission
(CR) and 2/23 (9%) entered a partial remission (marrow
blasts between 5 and 10%) for an overall response rate
of 93% (21/23) with a tolerable toxicity and without car-
diotoxicity. G-CSF was administered in 56% of cases,
median days 7 (range 4-23). The median time to granu-
locyte (> 0.5x109) and platelet (> 2x109) recovery was 25
days (range 17-34) and 28 days (range 18-36) respec-
tively. Mucositis (grade II°-III° WHO) was observed in 8

31

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003



pts (34%) and Bacteremia was documented in 12/23
(52%) of cases; only one pts experienced mycosis. The
early mortality was low (1 pts). Follow-up: 14/23 (61%)
pts relapsed and 9/23 (39%) remain in CR; the median
disease free survival (DFS) after DNX was 4,5 months
(range 1-39) and the estimated 1-year survival rate was
37%. Conclusions. (i) Despite the small number of pts
these data underline the high efficacy (83% CR rate) of
DNX + Ara-C as reinduction therapy in relapsed ALL. Co-
administration of G-CSF might reduce toxicity by improv-
ing granulocyte recovery. DNX dose intensification should
be explored to improve the RFS and OS. (ii) These results
also confirm that DNX can overcome PGP-mediated drug
resistance in ALL; in fact in our pts the response rate was
not affected by the overexpression of MDR-related pro-
teins. (iii) The high remission rate and the good tolerance
in relapsed ALL pts suggest a possible role of DNX in front
line ALL chemotherapy regimens.

CO027
RETROSPECTIVE PROGNOSTIC ANALYSIS REVEALS SIGNIFICANT SUR-
VIVAL IMPROVEMENT IN INTERMEDIATE/HIGH-RISK GROUP: A SUR-
VEY ON 467 ADULT ACUTE LYMPHOBLASTIC LEUKAEMIA (ALL)
PATIENTS ENROLLED IN SUBSEQUENT “NILG” (NORTHERN ITALY
LEUKAEMIA GROUP) TRIALS BETWEEN 1979-1999
Bassan R,1 Di Bona E,2 Oldani E,1 Rossi G,3 Pogliani
EM,4 Fabris P,5 Lambertenghi Deliliers G,6 Angelucci E,7
Gallamini A,8 Morandi S,9 Porcellini A,10 Chisesi T,11
Ciceri F,12 D’Emilio A,2 Intermesoli T,1 Polistena P,11
Borlenghi E,3 Terruzzi E,4 Fantini N,6 Romani C,7
Coser P,5 Barbui T1

Hematology, Hospital Bergamo,1 Vicenza,2 Brescia,3
Monza,4 Bolzano,5 Milano-IRCCS,6 Cagliari,7 Cuneo,8
Cremona,9 Noale,10 Venezia,11 Milano-HSR12

Starting 1979, 6 consecutive open phase II trials con-
cerning adult ALL were activated at NILG sites (1979:
HEAVD; 1984: OPAL-HD-ARA-C; 1987: reinforced
HEAVD; 1991: IVAP; 1993: 07/93; 1996: 08/96). Overall,
467 patients with newly diagnosed ALL were enrolled in
these studies (median age 33 years, range 13-74 years,
median blast count 7×109/L, and range 0-999+).
Although different risk criteria were set for the conduct
and the analysis of each of these trials, the aim of the
present retrospective survey was the identification of a
simplified prognostic model for overall survival (OS) that
might document any significant survival improvement
achieved with time in different risk categories. To this
purpose some robust, dichotomized and reproducible
prognostic indicators were chosen for inclusion into
analysis: patient age and gender (25 to 60 years, with 5-
year increments), FAB morphology, ALL immunopheno-
type (B-mature, B-precursos CD10+ and CD10−, T-cell),
absolute blast cell count ×109/L (10 to 100, with incre-
ments of 5-10×109/L), cytogenetics and molecular
genetics (t(9;22)/BCR-ABL, t(4;11), t(1;19), others). The

achievement of complete remission was excluded from
analysis because obviously associated with longer sur-
vival. OS probability for the entire cohort of 467 patients
was 0.26 10-20 years after the date of diagnosis. In sub-
group analyses, patients without a known status for
some variables (i.e. immunophenotype and cytogenetics)
were excluded. The final model identified three major
adverse risk factors for OS: (1) age >35 years, (2)
absolute blast cell count >50×109/L, and (3) t(9;22)/BCR-
ABL+ disease. On this basis, three different risk groups
could be identified: the very high-risk group (VHR, i.e. all
the cases with t(9,22)/BCR-ABL+ ALL; n=78), with a
probability of OS at 10 years of 0.05; the intermedi-
ate/high-risk group (IHR, i.e. all those with t(9;22)/BCR-
ABL- ALL and either age >35 years and/or absolute blast
count >50×109/L; n=105), with an OS of 0.20; and the
standard-risk group (SR, i.e. all those with t(9;22)/BCR-
ABL- ALL and either age <35 years and/or a blast count
<50×109/L; n=89), with an OS of 0.41 (p<0.01). To test
the influx of treatment period, i.e. protocol (reflecting
advances in general patient management as well as in
techniques of disease control), OS of the three major
risk groups was examined in relation to the dates shown
above (before vs. after). Results did not evidentiate any
change over time in OS rates of SR and VHR groups.
Instead, 5-year OS rate of IHR patients was significant-
ly improved since 1996, hence following the introduc-
tion of risk-oriented protocol 08/96 (<1996, n=64, OS
0.20 vs. 1996>, n=41, OS 0.40; p<0.01). This study doc-
uments a trend to improved OS results in adult ALL in
recent years, in patients with IHR features. Although
therapeutic progress occurs slowly, the role of risk fac-
tors and risk-adapted strategies must be adequately
dealt with in ongoing clinical trials.

CO028
SINGLE HIGH DOSE IDARUBICIN AND HDARA-C (GIMEMA
ALL-RESCUE 97) FOLLOWED BY STEM CELL TRANSPLANT FOR
PRIMARY REFRACTORY OR RELAPSED ACUTE LYMPHOBLASTIC
LEUKEMIA ADULT PATIENTS
Camera A,1 Annino L,2 Chiurazzi F,1 Fazi P,3 Cascavilla
N,4 Fabbiano F,5 Marmont F,6 di Raimondo F,7 Recchia
A,8 Cantore N,9 Torelli G,10 Specchia G,11 Piccaluga P,12

Cerri R,13 Vignetti M,3 Rotoli B,1 Mandelli F14 for the
GIMEMA Group
1Hematology, Federico II University, Napoli; 2S. Giovanni
Hospital, Roma; 3GIMEMA Data Center, La Sapienza
University, Roma; 4IRCCS Casa Sollievo della Sofferen-
za, S. Giovanni Rotondo (FG); 5Cervello Hospital, Paler-
mo;  6S. G. Battista Hospital, Torino; 7Ferrarotto Hospi-
tal, Catania; 8Civil Hospital, Pescara; 9S. G. Moscati
Hospital, Avellino; 10Hematology, University, Modena;
11Hematology, University, Bari; 12Hematology
L e A Seragnoli, University, Bologna; 13Hematology,
S. Martino Hospital, Genova; 14Hematology, La Sapienza
University, Roma; Italy
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Outcome of adult patients with acute lymphoblastic
leukemia (ALL) is discouraging, only about 30% of them
becoming long-survivors, because early or late relapses
are the main obstacle for the cure from leukemia. The
GIMEMA group designed a phase II trial for adult ALL
patients with refractory or relapsed disease. The salvage
strategy included a single high dose idarubicin (IDA)
combined with high dose cytarabine (ARA-C) (IDA 40
mg/m2 on d 3, ARA-C 3 g/m2 d 1 to 5), followed by a con-
solidation therapy including vindesine, high-dose
methotrexate and dexamethasone, and then by a stem
cell transplant (SCT) procedure, which was one of the
main endpoints of the study. From 1998 to 2002, 135
patients from 25 Institutions were enrolled in the trial.
Median age was 30 years, male/female ratio was 74/61.
B-ALL or T-ALL was documented in 98 and 37 patients,
respectively. Twenty-eight patients entered the study
because primary refractory whereas 107 patients had
had hematologic or extrahematological relapse. The Ph
chromosome was documented in 21 cases, t(4;11) in 8,
t(1;19) in 3, and t(8;14) in 2. Complete remission (CR)
was achieved in 75 patients (55%), including 11 Ph+ cas-
es; 44 patients showed leukemia persistence and 16 died
during reinduction. Forty-nine patients received SCT: 19
from a HL-A identical sibling, 15 from unrelated donors,
7 from a haploidentical relative, 2 cord blood, and 6
autotransplants. TRM was significant (26,5%), mainly
affecting those receiving haploidentical SCT. Post-trans-
plant relapse rate was also relevant (53%). Median dis-
ease free and overall survival were short (5.0 and 6.4
months, respectively); however, after a median follow-
up of 20 months, 17 patients are alive, 11 of them dis-
ease free and 6 surviving with leukemia. Ten out of
eleven leukemia-free survivors had received an allo-
geneic transplant: 6 from a HLA identical sibling and 4
from MUD. We conclude that this treatment induced a
high CR rate in poor prognosis patients, thus rendering
feasible a transplant procedure in most of them. How-
ever, significant rates of transplant-related mortality and
post-transplant relapse point out to the search for more
effective and less toxic conditioning regimens.

CO029
SMALL AMOUNTS OF THE BCR/ABL P210 TRANSCRIPT ARE ALWAYS
PRESENT IN PATIENTS WITH PH+ ACUTE LYMPHOBLASTIC LEUKEMIA
(ALL) AT ONSET OF DISEASE
Elia L,* Michienzi S, Nanni M,* Grillo R,* Bonassi R,*
Annino L,° Meloni G,* Montanaro M,# Vitale A,* Saglio
G,# Foà R,* Mandelli F,* Cimino G*
*Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università La Sapienza, Roma; °Azienda Ospedaliera
S.Giovanni Addolorata, Roma; Azienda Ospedaliera
Viterbo e Montefiascone; #Dipartimento di Scienze
Biomediche ed Oncologia Umana, Università di Torino,
Orbassano, Torino, Italy

The BCR/ABL fusion gene, originating from the t(9;22)
translocation, plays a key-role in the pathogenesis of
Ph+ve leukemias. Three different breakpoint cluster
regions (bcr) are recognized within the BCR gene, that
are identified as major, minor and micro (M-bcr, m-bcr,
µ-bcr), respectively. Due to the variable breakpoint loca-
tion and to the promiscuous alternative splicing mech-
anisms three different BCR/ABL proteins are translated,
sized 190kD (p190), 210kD (p210), 230kD (p230), respec-
tively. Several in vivo and in vitro evidences suggested
that the different BCR/ABL isoforms affect the leukemic
phenotype. However, sensitive and specific techniques
have recently shown that small amounts of p190 were
detectable in almost all the patients with chronic
myeloid leukemia. Therefore, in this study, using the
accurate Real Time RT-PCR (Q-RT-PCR) assay, we eval-
uated the presence of the p210 fusion transcript in the
diagnostic BM samples of ten ALL patients which result-
ed p190+ve p210-ve at the qualitative RT-PCR reaction.
All patients were enrolled in the Italian Multicentric
GIMEMA protocol for ALL treatment, six were females
and four males, the patients mean age was 46.1 yrs
(ranging from 32 to 66 yrs). Qualitative assay was per-
formed according to the multiplex RT-PCR method
(Haematologica 2003;88:275-9) that showed a sensi-
tivity level of 1×10-4 and 1×10-6 for p190 and p210,
respectively. Q-RT-PCR was performed according to the
method described by the Europe Against Cancer Pro-
gram for the standardization and quality control stud-
ies of Q-RT-PCR in leukemia. The Q-RT-PCR confirmed
the p190 positivity in all cases with a diagnostic nor-
malized mean copy number of 17×103 /ABL (ranging
from 7.8 to 35×10-3. In addition, the Q-RT-PCR showed
small amounts of p210 fusion transcript in all the ten
patients with a normalized mean copy number of 6/ABL
(ranging from 1 to 10). The break in the m-bcr was con-
firmed by the FISH analysis with the ES dual colour
translocation probe (Vysis-Abbott) that showed a dual
fusion signal in the metaphases of the case tested. These
results demonstrated the simultaneous occurrence of
the p210 and p190 BCR/ABL isoforms at the onset of
p190+ve ALL. Further studies will be needed to clarify the
pathogenetic meaning of these evidences.
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CO030
A RETROSPECTIVE COMPARISON BETWEEN QUALITATIVE AND
QUANTITATIVE RT-PCR IN THE MONITORING OF MINIMAL RESIDUAL
DISEASE OF ACUTE LYMPHOBLSTIC LEUKEMIA PATIENTS WITH THE
ALL1/AF4 FUSION GENE
Elia L,* Gottardi E,° Fava M,° Floriddia G,* Meloni G,*
Annino L,# De Rossi G,+ Invernizzi R,& Mozzana R,&
Specchia G,** Vitale A,* Mancini M,* Saglio G,° Foà R,*
Cimino G*  
*Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università La Sapienza, Roma; °Dipartimento di Scienze
Biomediche ed Oncologia Umana, Università di
Torino,Orbassano-Torino; #Azienda Ospedaliera
S.Giovanni Addolorata, Roma; +Ospedale Pediatrico
Bambino Gesù, Roma; &Clinica Medica II, Policlinico S.
Matteo, Pavia; Divisione Medicina I, Ospedale  S. Anto-
nio Abate, Gallarate (VA); **Servizio di Ematologia, Uni-
versità degli Studi-Policlinico, Bari

To define the clinical value of the real time quantita-
tive-reverse transcriptase- polymerase chain reaction
(Q-RT-PCR) and of the qualitative nested RT-PCR assay
in the monitoring of the ALL1/AF4 fusion transcript dur-
ing patient clinical follow-up, we retrospectively com-
pared the two methods to evaluate 18 ALL1/AF4+ve
patients with acute lymphoblastic leukemia (ALL). Q-RT-
PCR was performed according to the method described
by the ‘Europe Against Cancer Program for the stan-
dardization and quality control studies of Q-RT-PCR in
leukemia’. Eight patients were females, 10 males. Two
patients were infants (< 1 year) and 16 were adults
(median age: 37.5; range: 15-58 yrs). All cases present-
ed an immunophenotypic pro-B ALL and received inten-
sive conventional polichemotherapies. In one case autol-
ogous hemopoietic stem-cells were transplanted in first
CR. Qualitative RT-PCR documented the ALL1-AF4 junc-
tion in all the 18 cases. By contrast, Q-RT-PCR amplified
the ALL1/AF4 fusion in 17/18 (95%) cases, which
showed at diagnosis a mean of normalised ALL1/AF4
copies of 5.9×103/ABL (range 0.4 - 22×103/ABL). In the
remaining case, the nucleotidic sequence of the quali-

tative RT-PCR product showed the rare e10-e6 ALL1/AF4
junction, that fell outside the primer locations designed
in the Q-RT-PCR protocol. After the induction treatment
all patients achieved an hematologic CR. 12/17 patients
also achieved a molecular CR (i.e. conversion to a neg-
ative qualitative nested RT-PCR status) while 5 persist-
ed RT-PCR positive. These results were all confirmed by
the Q-RT-PCR analysis. In particular, in the group of the
5 patients with molecular persistent disease, Q-RT-PCR
showed an average reduction of < 1 log respect to the
normalised ALL1/AF4 copies number detected at diag-
nosis. Afterward, all the 5 patients presented an overt
clinical relapse, that was paralleled by a slight increase
in the ALL1/AF4 copies that, however, remained inferior
to the diagnostic value (8134×103/ABL vs 1754×103/ABL
normalised ALL1/AF4 number of copies). In the group of
the 12 molecular-CR patients we retrospectively com-
pared 50 tests (mean 4.2 test for each patient; range 1
- 10). Concordant results were achieved in 48/50 (96%)
tests. These latter were concordantly negative in 46
assays and concordantly positive in two cases. The two
discordant tests concerned, in one case, the control at
four years from diagnosis in a long survivors in which,
in contrast to the negative qualitative PCR, Q-RT-PCR
showed the presence of 27/ABL ALL1/AF4 normalised
copies. This patient returned to a negative qualitative
and Q-RT-PCR status at the following two controls while
the patient follow-up has now reached the 5 years. In
the second case a Q-RT-PCR positivity was document-
ed at 6 months from diagnosis (9/ABL ALL1-AF4 nor-
malised copies). The patient resulted negative at the fol-
lowing control but converted to both qualitative and
quantitative positive status after one month and
relapsed 8 months later. These data showed that nested
qualitative RT-PCR and Q-RT-PCR have a similar behav-
iour respect to the monitoring of minimal residual dis-
ease in ALL1/AF4+ve ALL setting. However, in this study
Q-RT-PCR resulted less specific than qualitative RT-PCR,
failing to detect the ALL1/AF4 fusion in 1 of the 18 case. 
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HEMOSTASIS AND THROMBOSIS

CO031
TREATMENT OF ACQUIRED HEMOPHILIA (AH) WITH RECOMBINANT
ACTIVATED FACTOR VIIA (RFVIIA): DATA FROM THE ITALIAN
REGISTRY
Baudo F, Gaidano G* on behalf of Italian Association
of Hemophilia Centres (AICE)
Hemostasis and Thrombosis Unit, Niguarda Hospital,
Milan and *Hematology Unit, University of Easter
Piedmont, Novara, Italy 

The AH is a rare syndrome characterized by the sud-
den onset of bleeding, usually severe, in patients (pts)
with a negative family or personal history of hemor-
rhages. Different therapeutic modalities have been used
to control bleeding: human or porcine FVIII, DDAVP, high
dose immunoglobulins, activated prothrombin concen-
trate, immunoadsorption and recently recombinant acti-
vated factor VII (rFVIIa). The available studies included
small number of pts and carried out without controls; a
control study in this clinical setting is unlikely to be car-
ried out. rFVIIa has represented a major advance in the
treatment of bleeding in congenital hemophilia with
inhibitors. Its use in AH, details of administration, effi-
cacy and safety are poorly defined although favourable
reports in pts who failed other treatments suggest as
first-line therapy (Hay CRM, Thromb Haemost 1997;
78:1463). We report on the use of rFVIIa in 15 out of 28
new pts with AH reported in the Italian registry in 2001.
Two pts did not required treatment. 14 pts (20 bleeding
episodes) received rFVIIa as first-line therapy, selected
because the severity of bleeding: (mean ±SD) Hb g/dL 7.9
(1.2), RBC units 5.5 (0.6) and 1 after failure of DDAVP
and porcine FVIII. 17 bleeds occurred spontaneously, 2
induced by intramuscular and intra venous injection, 1
after trauma. Three pts were treated as coverage of pro-
cedures (mastectomy, hemothorax drainage, CVC inser-
tion 1 each). Eleven patients received other first line
therapeutic modalities. The clinical response was eval-
uated by the attending physician at the following inter-
vals: <6, 12, 24 and >24 hours. Any adverse events
occurring within 2 months of the end of treatment were
registered. rFVIIa treatment (median±range). One pt only
received concomitantly tranexamic acid (Table 1). Bleed-
ing was controlled in 13/15 pts (86.6%) and in 18/20
bleeding episodes (90.0%) in less than 24 hours without
difference between intermittent or continuous infusion.
Treatment was scored partial effective in 1 pt; 2 RBC
units were transfused in the following 2 days. One bleed-
ing related death occurred in spite of successive treat-
ment with rFVIIa and high FVIII doses. The surgical pro-
cedures were uneventful. Bleeding recurred sponta-
neously in 4 pts (2, 3, 12 and 30 days after discontinu-

ation of rFVIIa respectively) in the same site (3 pts) and
in the pleural space in the pt in whom the thoracente-
sis was carried out. Four deaths unrelated to bleeding
occurred. Two pts died because of the underlying neo-
plasia (breast cancer and myelodysplasia); 2 pts with
pre-existing coronary heart disease and by-pass surgery,
one died of myocardial infarction, the second of ven-
tricular fibrillation 40 and 9 days after discontinuation
of rFVIIa respectively. No thromboembolic events were
registered during or in the immediate period after treat-
ment. These data indicate the efficacy and the on treat-
ment safety of rFVIIa in HA.

Bolus Continuous infusion

Patients 8 7
Number of treatment 11 12
Initial dose (micrograms/kg) 96 (40-118) 92 (75-102)
Successive doses (micrograms/kg) 90.9 (38-118) 16.3 (8-18)*
Time interval (hours) 3-6 −
Number. of doses 9 (1-25) −
Days of treatment 2 (0-7) 5 (1.5-24)
Total dose (mg/treatment) 36 (4.8-240) 116.8 (45-254)

*µg/kg/h

CO032
PROCOAGULANT ACTIVITIES (PCA) OF HUMAN ACUTE
PROMYELOCYTIC AND BREAST CANCER CELLS ARE MODULATED BY
ARSENIC TRIOXIDE (AS2O3) AND ALL-TRANS-RETINOIC ACID (ATRA)
Falanga A, Balducci D, Marchetti M, Barbui T
Hematology Dept., Ospedali Riuniti di Bergamo, Berga-
mo, Italy

Remission induction of APL with ATRA or As2O3 is
associated with a rapid resolution of the coagulopathy.
Consistent with that, in APL cells, a reduction of the two
major procoagulants [i.e. tissue factor (TF) and cancer
procoagulant (CP)] is induced by ATRA and, limited to TF,
also by As2O3. No information is available on CP sensi-
tivity to As2O3. Further, ATRA controls the hypercoagu-
lable state of breast cancer patients and both ATRA and
As2O3 have anti-proliferative and proapoptotic activity
in vitro against human breast cancer cells. Their effects
on the procoagulants of these cells in vitro is not yet
defined. Aim of this study was: 1. to characterize the
effects of ATRA and As2O3 on CP in parallel to TF expres-
sion in APL cells and breast cancer cells; and 2. to inves-
tigate whether the modulation of the two procoagu-
lants may be associated with drug-related apoptotic
and/or differentiating effects. APL NB4 and breast can-
cer MCF-7 cell lines were incubated for 24h with 0.1 µM
As2O3 or 1 µM ATRA or the combination of the two
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drugs. Cells were then tested for CP activity, TF activity
and antigen, apoptosis, differentiation and cell prolifer-
ation. The results show that in NB4 cells, treatment with
0.1 µM As2O3 significantly reduced to the same extent
CP and TF activities (23% inhibition vs control, p<0.05),
though less effectively than 1 µM ATRA (62% inhib.,
p<0.05) or As2O3/ATRA combination (65% inhib.,
p<0.05). In these cells, ATRA both alone and in combi-
nation with As2O3 significantly induced cell differenti-
ation, evaluated as increased expression of cell mem-
brane CD11b antigen, and apoptosis, whereas As2O3 did
not. In MCF-7 cells, As2O3 significantly reduced both TF
(38% inhib.) and CP (39% inhib.) activities (vs controls:
p<0.01), however it was less effective than ATRA on TF
reduction (67% inhib.), and equally effective on CP (40%
inhib.). The As2O3/ATRA combination was as effective as
ATRA alone. These data indicate that, both ATRA and
As2O3 can affect PCA (CP and TF) in APL as well as
breast cancer cells, although ATRA shows a greater
effect than As2O3 on TF (in both cell types) and on CP
(in NB4 cells). In APL cells modulation of procoagulants
by ATRA, but not by As2O3, occurred in parallel with the
induction of differentiation and apoptosis. Differently, in
MCF-7 cells procoagulant reduction always occurred in
the absence of apoptosis. These results suggest a role for
these two antitumor drugs, in the regulation of the blood
clotting activation tipically associated to leukemias and
solid tumors, through the control of malignant cell pro-
coagulant potential.

CO033
THE ITALIAN HAEMOPHILIA B MUTATION DATABASE 
Belvini D, Salviato R, Radossi P, Mori PG,* Castaldo G,°
Tagariello GN
Centro emofilia Ospedale di Castelfranco Veneto, Ulss
8, Regione Veneto; *Ospedale Gaslini, Genova; °Univer-
sità di Napoli; Associazione Italiana Centri Emofilia
(AICE), Italy

In 2001 a national project, funded by the Italian Min-
istry of Health started with the scope of the identifica-
tion of the causative mutation of all patients with hemo-
philia B in Italy. The project wanted to address two main
problems: first to built a mutation database for timely
carrier state and prenatal diagnosis and second to
increase the knowledge of the genotype-phenotype rela-
tionship (inhibitors, anaphylaxis, severe-mild disease
etc.). To date this project has involved 22 Italian hemo-
philia Centres (20 Centres sent us blood samples while
Naples and Genoa sent us the mutations of 34 patients
previously identified). 263 patients (nearly 70% of the
estimated hemophilia B cohort in Italy) have been
enrolled and 220 were not-related, but the enrollment
in still ongoing. The FIX gene was screened in our labo-
ratory by conformation sensitive gel electophoresis

(CSGE) which is based on the amplification of all exons
and flanking intronic regions, the promoter and the
region spanning the polyadenilation site by 4 multiplex
and 2 single PCR. The mutation analysis have revealed
117 diverse mutations: 5 large gene deletions (3 com-
plete and 2 partial), 10 small deletions and 102 single
nucleotide substitution (74 missense, 15 nonsense, 10 in
splicing sites and 3 in the promoter region). 30 muta-
tions are present in different not related patients and we
are exploring by linkage analysis (to date 94 out of 116
performed) the possibility of a founder effect (to date
excluded in 34 and non excluded in 60). 17 substitutions
involve CpG sites, which is considered an hot spot for
mutations, and they are all previously reported into the
international HB database (www.kcl.ac.uk/ip/peter-
green/haemBdatabase.html). Two out of 4 patients with
inhibitors show nonsense mutation, while the third
shows a complete gene deletion (Bernardi et al., J Med
Gen 1985) and the fourth a multi domain gene deletion
(Hassan et al., Blood 1985). The rare presence of large FIX
gene deletion in our cohort seems in keeping with the
lack of cases of anaphylaxis following replacement ther-
apy in Italy.

CO034
RISK FACTORS FOR THROMBOSIS IN PATIENTS WITH NEPHROTIC
SYNDROME
Podda GM,° Lussana F,* Moroni G,# Zighetti Ml,*
Faioni EM,* Ponticelli C,# Mannucci PM,° Cattaneo M*
°A.Bianchi Bonomi Hemophilia and Thrombosis Center
Department of Internal Medicine; #Division Nephrology
and Diualysis IRCCS, Ospedale Maggiore; *Unit of
Hematology and Thrombosis Department of Medicine,
Surgery and Dentistry, Ospedale San Paolo,
University of Milano, Italy

Background. Arterial and venous thrombosis are fre-
quent complications in patients with the nephrotic syn-
drome (NS). Although some abnormalities of the hemo-
static system have been described, the causes for the
high thrombotic risk in these patients are still unclear.
The aim of the study was to investigate the prevalence
of some well-established thrombosis risk factors in
patients with NS. Methods. The study included 84
patients with NS (M/F 41/43, median age 61 years) and
84 age- and gender-matched healthy subjects (M/F
41/43, median age 59 years). The following variables
were investigated: the plasma levels of total homocys-
teine (tHcy), protein C, protein S, antithrombin (AT), fib-
rinogen, factor VIII, vitamin B6 and the serum levels of
creatinine, albumin, folate, vitamin B12, cholesterol; the
anticoagulant response to activated protein C (APC);
glomerular filtration rate (GFR). Results. tHcy was sig-
nificantly higher (12 vs 9 µm/L, p<0.001) and the anti-
coagulant response to APC significantly lower (APC
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ratio= 0.89 vs. 0.97, p<0.001) in NS patients than in
controls. NS patients had significantly lower GFR (51 vs.
85 ml/min, p<0.001), serum folates (3.4 vs. 4.3 ng/ml,
p=0.005), plasma vitamin B6 (26 vs. 56.7 pmol/ml,
p<0.001), albumin (2.6 vs. 4.1 g/dl, p<0.001) and high-
er plasma levels of creatinine (1.4 vs 0.9 mg/dL,
p<0.001), factor VIII (194 vs. 120 U/dl, p<0.001), fib-
rinogen (378 vs 282 mg/dl, p<0.001) protein C (132% vs.
110%, p<0.001), protein S (133 vs. 108%, p<0.001), cho-
lesterol (286 vs. 212 mg/dl, p<0.001) than controls. In NS
patients, the anticoagulant response to APC was corre-
lated with factor VIII levels (r= -0.528, p<0.0001), while
t-Hcy correlated with GFR (r = -0.610, p<0.001) and
albumin (r = 0.444, p>0.001). When NS patients with
normal GFR were considered (n=23), the following
results were obtained (p vs controls): tHcy=9.3 (p=0.7);
APC ratio=0.93 (p=0.12), folates=3.3 (p=0.02), vitamin
B6=18.7 (p<0.001), factor VIII=164 (p<0.001), fibrino-
gen=331 mg/dl (p<0.003), cholesterol=217 mg/dl
(p<0.001), albumin=2.6 g/dl (p<0.001), protein C=112%
(p<0.001), protein S=107% (p=0.189), AT=93%
(p=0.297). Conclusion. In agreement with previous
results, we found that NS patients have higher plasma
levels of factor VIII, fibrinogen and cholesterol, which
predispose to venous or arterial thrombosis. We also
found that NS patients have impaired response to APC,
high tHcy levels and low vitamin B6 levels. However, the
impaired response to APC was probably caused by the
high factor VIII levels, while the high tHcy levels were
attributable to impaired renal function. Only low vita-
min B6 levels, which are associated with a heightened
risk for both arterial and venous thrombosis, were
decreased in NS patients independently of other throm-
bosis risk factors and the impairment of renal function.
It is likely that low vitamin B6 levels contribute to the
high risk of thrombosis in patients with NS.

CO035
INHERITED THROMBOPHILIA AND ASSOCIATED RISK FOR
UNEXPLAINED FETAL LOSS
De Stefano V, Rossi E, Ferrazzani S,* De Carolis S,* Za T,
D’Orazio A, Caruso A,* Leone G
Institute of Hematology and * Institute of Obstetrics
and Gynecology, Catholic University, Rome, Italy

Whether inherited thrombophilia is associated with
an increased risk for fetal loss (FL) is debated. We inves-
tigated 180 women with a history of unexplained FL (at
least 2 FL or 1 late FL). The clinical records of 571 preg-
nancies were reviewed (median number 3, range 1 to 9);
117 viable infants were born to 82 subjects. Eighty-six
women had 2 FL, 64 had more than 2 FL and 24 had
more than 3 FL; 124 women had only miscarriage
(defined as intrauterine fetal death before the 20th week
of gestation), 30 had only late FL (defined as intrauter-

ine fetal death after the 20th week of pregnancy), and
26 suffered from both circumstances. Sixty women had
never been pregnant before 35 years of age. Out of the
180 cases, 31 women had a history of venous throm-
boembolism (VTE), 9 had a history of severe preeclamp-
sia, and 2 had both VTE and preeclampsia. The control
group consisted of 136 women older than 40 years, who
had been pregnant at least once and who had no histo-
ry of obstetric complications or vascular disease. All indi-
viduals were genotyped for the presence of factor V Lei-
den (FV-GA) and the G20210A polymorphism in the pro-
thrombin gene (PT-GA). Moreover all the patients under-
went a diagnostic panel including measurement of
antithrombin (AT), protein C (PC), protein S (PS), and
antiphospholipid antibodies (APA). Among the controls
2 individuals were heterozygous for FV-GA (1.5%) and
4 were heterozygous for PT-GA (3%). Among the over-
all patients 83 (46%) had thrombophilia (3 AT deficien-
cy, 1 PC deficiency, 15 PS deficiency, 12 heterozygosity
for FV-GA, 8 heterozygosity for PT-GA, 30 APA, 14 mul-
tiple abnormalities); inherited thrombophilia was present
in 53 women (29%). After adjustement for other inher-
ited or acquired risk factors, heterozygosity for FV-GA
was found associated with an increased risk for overall
FL (Odds Ratio 8.1, 95% CI 1.8 - 37.2), as well as for
recurrent FL (OR 6.8, 95% CI 1.3 - 36.1 among the
women with 2 FL, 0R 7.6, 95% CI 1.3 - 43.5 among the
women with more than 2 FL) and among the 56 women
with at least 1 late FL (OR 5.4, 95% CI 1.6 - 18.2). The
risk rose up to 25.0 (95% CI 4.4 - 141.9) among the 30
women with only 1 late FL, to 11.8-fold (95% CI 2.0 -
68.5) among the 42 women with multiple manifesta-
tions and to 11.2 -fold (95% CI 2.1- 60.7) among the 60
women older than 35 years at their first pregnancy. The
risk associated with heterozygosity for PT-GA was sig-
nificant only among the women with more than 2 FL (OR
4.8, 95% 1.2 - 18.8) and among the women with at least
1 late FL (OR 6.8, 95% CI 1.7 - 27.1). No increase in risk
associated with FV-GA or PT-GA was found among the
24 women with more than 3 FL, in whom mechanisms
other than the vascular ones could play a role. In con-
clusion the common polymorphisms FV-GA and PT-GA
are associated with an increased risk for recurrent unex-
plained FL or late FL.
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CO036
INCREASED RISK FOR DEEP VEIN THROMBOSIS IN PATIENTS WITH
NEWLY DIAGNOSED MULTIPLE MYELOMA (MM) TREATED WITH
COMBINED THALIDOMIDE-DEXAMETHASONE THERAPY
Zamagni E, Cavo M, Tosi P, Cellini C, Valdrè L,*
Cangini D, Tacchetti P, Lucarelli B, Palareti G,* Tura S,
Baccarani M, Writing Committee of the “Bologna
2002” Clinical Trial
Institute of Hematology and Medical Oncology
“Seràgnoli”, *Department of Angiology; University of
Bologna, Italy

In 2002, we started a phase II study with thalidomide
and dexamethasone as first-line induction of remission
for previously untreated patients with MM. The starting
dose of thalidomide was 100 mg/d, with a subsequent
increase to 200 mg/d after 14 days; the monthly dose of
dexamethasone was 40 mg/d on days 1 to 4, with cours-
es repeated on days 9 to 12 and 17 to 20 on the first and
third month of therapy. Among the first 19 patients who
entered the study (group A), 5 (26%) had symptomatic
deep vein thrombosis (DVT) in the lower extremities.
Based on this unexpectedly high frequency of DVT, treat-
ment protocol was amended and the use of prophylac-
tic fixed low-dose warfarin (1.25 mg/day) was institut-
ed. Forty-three consecutive patients entered the amend-
ed study (group B); after a median of 4 months of
thalidomide-dexamethasone therapy, DVT was docu-
mented by doppler ultrasonography in 4 (9%) of these
patients. Overall, the risk for DVT in the entire series of
patients was 14.5% and most of the patients had throm-

bosis within the first 2 months from the start of thalido-
mide therapy. Comparison between patients in groups A
and B revealed that they were well balanced with
respect to the main prersenting features of MM, includ-
ing abnormalities of chromosome 11 and 13. Baseline
laboratory evaluation for risk factors for thrombosis -
including antithrombin III deficiency, protein C and pro-
tein S deficiencies, resistance to activated protein C,
lupus anticoagulant and antiphospholipid antibodies,
prothrombin gene abnormalities (G20210A) - docu-
mented the presence of primary hypercoagulable states
in 15% of patients in group A and in 17% of patients in
group B. None of the 5 patients with DVT in group A had
prothrombotic abnormalities, whereas a single patient
out of 4 in group B who had DVT was found to be het-
erozygous for factor V Leiden. It is concluded that in
patients with de novo MM, primary therapy with com-
bined thalidomide-dexamethasone carries an increased
risk of DVT; in these patients the hypercoagulable state
is generally not related to identifiable prothrombotic
abnormalities. Further studies are needed to elucidate
the pathogenetic mechanisms underlying DVT and to
assess whether fixed low-dose warfarin may provide an
effective prophylactic measure to reduce the risk of
thrombosis.

Funding: Supported in part by MIUR, progetto FIRB
RBAU012E9A_001 (M. Cavo), Università di Bologna,
Progetti di Ricerca ex-60% (M. Cavo) and Fondazione
Carisbo.
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CHRONIC MYELOPROLIFERATIVE SYNDROMES
AND ACUTE MYELOID LEUKEMIAS

CO037
A P210-DERIVED MULTIPEPTIDE VACCINE (CMLVAX100) INDUCES
REDUCTION OF STABLE MINIMAL RESIDUAL DISEASE IN CHRONIC
MYELOID LEUKEMIA PATIENTS DURING TREATMENT WITH IMATINIB
OR α INTERFERON
Bocchia M, Gentili S, Abruzzese E,* Fanelli A, Iuliano
F,** Tabilio A,° Forconi F, Gozzetti A, Raspadori D,
Amabile M,°° Lauria F
Dept. of Hematology, Siena University; *Dept. of
Hematology, Roma “Tor Vergata” University;
**Dept. of Hematology, Catanzaro; °Dept. of Hemato-
logy, Perugia University; °°Hematology and Clinic Onco-
logy “Seragnoli” Institute, Bologna University

P210-derived b3a2 breakpoint peptides have been
shown able to induce, via binding with putative HLA
class I and class II molecules, peptide-specific T-cell
responses that mediated antileukemic effects in vitro.
Previously, vaccinations with 5 breakpoint peptides and
QS-21 in 12 chronic phase chronic myeloid leukemia
(CML) patients induced an encouraging peptide-specif-
ic T-cell response in vivo in 3/12 patients but no effect
on the disease was documented. In order to improve
vaccine immunogenicity and antileukemic effect, in a
multicenter study we added low doses of GM-CSF to the
5 peptides and QS-21(CMLVAX100), targeting patients
with stable minimal residual disease. Inclusion criteria of
the study included a b3a2-CML, a major cytogenetic
response stable for at least 6 to 8 months during con-
ventional treatment (imatinib or IFN-α) and at least one
of the HLA class I and/or class II molecules with binding
properties for the peptides of CMLVAX100. While main-
taining conventional treatment, vaccine treatment plan
included 6 vaccinations at 2 weeks interval and 2 boosts
after 4 and 8 months after the last vaccination. Seven-
teen patients have so far entered the study, 11 of them
during treatment with Imatinib and 6 with IFN- α.
Twelve out 17 patients completed the first 6 vaccina-
tions and their characteristics of HLA and disease sta-
tus and tumor response after 3 and 6 vaccinations with
CMLVAX100 are depicted in Table 1.  Tolerability to CML-
VAX100 was optimal, with patients experiencing at most
little discomfort at the site of injection.  With regard to
specific immune response, in 10/10 patients with prop-
er HLA class II molecules we documented an important
peptide specific CD4+ proliferation after 6 vaccinations
in vitro which correlated in 7 of them with a strong
delayed hypersensitivity skin reaction (DTH) in vivo (Table
1). All 5 patients with proper HLA class I molecules were
studied for peptide specific IFN-γproduction as a surro-
gate for cytotoxic T cell response. Preliminary results

showed a weak but consistent peptide-specific IFN-γ
production in 2/5 patients. All 12 patients showed a pro-
gressive reduction of their minimal residual disease dur-
ing vaccinations with 5/12 becoming complete cytoge-
netic responders and 2/12 reaching a qualitative nega-
tive RT-PCR status for the b3a2 transcript.  In conclu-
sion, CMLVAX100 induces in most of vaccinated patients
a peptide-specific T cell response which appears fol-
lowed by an anti-leukemic effect as documented by a
consistent reduction of previously stable minimal resid-
ual disease. However, the synergistic role of this active
specific immunotherapy, observed here for the first time,
needs to be confirmed in a larger cohort of patients.

Table 1. Characteristics (HLA status, stability of disease in months and type of conventional treatment) and

response after CMLVAX100 of the 12/17 evaluable patients. 

% Ph+(qualitative PCR pos/neg)
Patient # Months of stable HLA Pre +3 +6 After 1st DTH

disease Class CMLVAX100 CMLVAX100 CMLVAX100 boost +6 vacc.
(therapy) molecules

1 SA 12 (IFN) DR11 10% (pos) 8% (pos) 0 0 (neg) +++
2 CAG Relapse (Imatinib) DR11 43% (pos) n.d. 37% (pos) 27% +/-
3 CF 11 (Imatinib) DR11, DR1 5% (pos) n.d. 4% (pos) 3% -
4 SN / (Imatinib) DR1 2% (pos) 2% (n.d.) 1% (pos) +++
5 BM 12 (Imatinib) DR11 10% (pos) 7% (n.d.) 0 (pos) ++++
6 FF 8 (Imatinib) DR11, A3 2% (pos) 2.5% (n.d.) 0 (pos) -
7 MA 10 (Imatinib) DR11 10% (pos) 0 0 (pos) ++++
8 CG 6 (Imatinib) DR1, A3 10% 0 0 (pos) ++++
9 CL 18 (Imatinib) DR4, A3 4% (pos) 0 0 (neg) ++++
10 VV 3 (Imatinib) DR1 25% (pos) 11% (n.d.) 10% (n.d.) -
11M 24 (IFN) A3, B8 17% (pos) n.d. 8% (pos) -
12MV 13 (IFN) A11, B8 7% (pos) n.d. 3% -

CO038
MOLECULAR QUANTITATIVE MONITORING OF BCR-ABL AND MDR1
TRANSCRIPTS IN CHRONIC MYELOID LEUKEMIA PATIENTS TREATED
BY STI571
Galimberti S, Cervetti S, Fazzi R, Guerrini F, Papineschi F,
Petrini M
U.O. Ematologia, Università di Pisa, Italy

The tyrosine kinase inhibitor imatinib mesylate
(STI571) has been recently reported to produce remark-
able hematologic and cytogenetic responses. However,
it is not clear how long this benefit persists and how
many patients might lose initial cytogenetic and mole-
cular responses. Real-time quantitative RT-PCR is
increasingly used to monitor responses in chronic
myeloid leukemia (CML): this technique is very specific
and has a good sensitivity; consequently, it represents a
good tool for the sequential molecular monitoring of
these patients. In this study, we have serially monitored
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BCR-ABL transcripts in 87 bone marrow samples from 29
CML patients treated by imatinib from 5 to 33 months
(median of 11 months). Results were compared with
those obtained from cytogenetic and qualitative RT-PCR
assays. Twenty-seven (93%) patients achieved complete
hematologic response by 3 months; the 2 remaining cas-
es were patients treated with STI in AP. Data on the bone
marrow cytogenetic response at 6 months were available
for 21 patients: 15 (71%) achieved a complete response,
one a major, one a minor cytogenetic response and four
(19%) did not achieved any response. At 12 months, 15
patients were evaluable and eleven (73%) achieved
complete response; major responses then amounted to
13%.  After qualitative nested RT-PCR assays, fourteen
(48.3%) patients became PCR-negative; all these
patients achieved also complete hematologic and cyto-
genetic remissions. Fifteen patients remained PCR-pos-
itive; twelve of them achieved complete hematological
response and four also a cytogenetic remission. Never-
theless, four patients converted back to the PCR-posi-
tivity after 33, 11, 9 and 12 months respectively. By real-
time PCR technique nine of 29 patients (31%) achieved
molecular remission; eight of them were negative also
in qualitative RT-PCR. Four cases converted back to the
PCR-positivity; in two of these cases the PCR-positivity
detected by real-time PCR precedeed the positivity in
qualitative RT-PCR.Twenty patients remained persis-
tently PCR-positive; nevertheless, the BCR-ABL/ABL ratio
was variable among patients, with 11 patients showing
a transcript decrease >1 log. A trend (p=0.09) to a longer
PFS was observed in cases with a ratio that decreased
>1log after 6 months of therapy. Median BCR-ABL/ABL
ratio of 0.17% at 4 months correlated with a complete
or major cytogenetic response; patients not responsive
showed a median ratio of 1.3%, thus confirming that the
early molecular response to imatinib predicts cytoge-
netic response in CML. A good correlation between
quantitative and qualitative PCR (24/29 cases) was also
detected: three patients were PCR-positive in real-time
but negative in RT-PCR: in these cases quantitative mon-
itoring showed a transcript reduction >2 log. After quan-
titative monitoring four patients converted to PCR-pos-
itivity and other four showed an increase of transcript
about 1 log. None of them lost cytogenetic or hemato-
logical response. Because efflux pump mechanisms such
as P-glycoprotein are described to be involved in the
resistance to STI, in fifteen patients MDR1 mRNA levels
were evaluated. In three of four cases showing a BCR-
ABL/ABL ratio decrease, MDR1 concomitantely
decreased; in the four stable patients also MDR1 tran-
script was stable, but in five of seven patients showing
an icreasing transcript of BCR-ABL, this increase was
preeceded by the increase of the MDR1 transcript. The
results of this study show that some patients may lose
the initial molecular response to STI 571 and that MDR1
could be responsible for the acquired resistance during
the treatment.

CO039
HYPEREOSINOPHILIC SYNDROME TREATED WITH IMATINIB THERAPY:
CLINICAL AND BIOLOGICAL ANALISYS
Martinelli G, Ottaviani E, Testoni N, Rosti G, Soverini S,
Malagola M, Piccaluga PP, Giannini B, Luatti S,
Grafone T, Amabile M, Bianchini M, Terragna C,
Poerio A, Tonelli M, Nicci C, Baccarani M
Institute of Hematology and Medical Oncology “L. e A.
Seragnoli”, University of Bologna

Idiopathic hypereosinophilic syndrome (HES) is a rare
hematologic disorder characterized by persistent
eosinophilia with organ involvement. HES is defined as
a peripheral blood eosinophilia greater than 1,500
cells/mL for longer than 6 months, absence of other
apparent aetiologies for eosinophilia and signs and
symptoms of organ involvement. HES may be a reactive
condition or a chronic myeloproliferative disorder but
scanty information is available concerning its cytoge-
netic profile. The most common abnormality is the
t(5;12)(q33;p13), which fuses the ETV6/TEL gene to the
platelet-derived growth factor receptor-β (PDGFRB), a
receptor tyrosine kinase that maps to 5q33, the same
locus of EOS gene. PDGFRB, like ABL, PDGFRA, and c-KIT,
is one of the tyrosine kinases inhibited by imatinib mesy-
late. In fact, it has been reported that some patients
with HES respond to imatinib. Recently, Cools et al.
reported the involvement of PDGFR α in a fusion tran-
script with FIP1L1, in some patients responsive to ima-
tinib. To assess the clinical anti-proliferative activity of
imatinib, a clinical trial for HES patients has been
designed and approved. We have studied 22 patients
with HES, two patients with MPD/MDS with eosinophilic
disorder and three with systemic mastocytosis (SM).
Bone marrow samples (for morphology, blast%, eos%,
etc.) and for cytogenetic and molecular studies were
collected baseline and during the follow up. We studied
in all patients the fusion transcript FIP1L1-PDGFRA by
RT-PCR. The three SM patients were also studied for c-
KIT status by RT-PCR and sequencing of coding regions.
One HES patients was found positive for FIPL1-PDGFRA
fusion transcript. The patient respond to Imatinib (400
mg/daily) therapy reducing the eos% in PB and BM,
obtaining morphological and molecular CR. Instead, no
response to therapy was reported in five patients,
FIP1L1-PDGFRA negative, enrolled into the protocol with
sufficient follow up.

Funding: This work was supported by the Italian Asso-
ciation of Cancer Research (A.I.R.C.), by Italian C.N.R., by
MURST 40% target projects on CML, by A.I.L. grants, and
Fondazione del Monte di Bologna e Ravenna grant.
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CO040
INVOLVEMENT OF NITRIC OXIDE IN FARNESYLTRANSFERASE
INHIBITOR-MEDIATED APOPTOSIS IN CHRONIC MYELOID LEUKEMIA
CELLS
Selleri C, Montuori N°, Ricci P, Visconte V,° Serio B,
Di Iorio G, Luciano L, Maciejewski JP,* Rotoli B
Division of Hematology, Federico II University and
°Institute of Experimental Endocrinology and Oncology,
National Research Council, Naples, Italy, *Experimental
Hematology Section, Taussig Cancer Center, Cleveland,
USA

Despite of the clear molecular target, the mechanism
of action of farnesyltransferase inhibitors (FTIs) is not
fully clarified. We investigated the effects of various FTIs
(α-hydroxyfarnesyl-phosphonic acid, manumycin-A and
SCH66336) on proliferation and apoptosis in chronic
myeloid leukemia (CML), using LAMA cells and bone
marrow cells from 40 patients with CML in chronic
phase. SCH66336 was more toxic on equimolar basis
(50% inhibitory concentration, IC50: mean 5 µM; range
1-10) compared to manumycin-A (IC50: mean 50
microM; range 25-75) and to α-hydroxyfarnesyl-phos-
phonic acid (IC50: mean 100 microM; range 75-150). In
subsequent experiments with primary cells we used the
mean IC50 concentration of each FTI established in
LAMA cell line. Using methylcellulose colony assay, a
dose dependent FTI-mediated cytotoxic effect was
observed in LAMA cells and in 65% of primary CML cells,
whereas bone marrow progenitor cells from healthy con-
trols were only weakly affected by FTI exposure (mean
inhibition of CFC±SEM: 47.7±7% vs 15.5±1%; p<0.001).
This FTI-induced cytotoxic effect was in part related to
enhanced apoptosis as detected by DNA fragmentation
from total BM CML cells cultured in the presence of FTIs
after extraction of low molecular weight DNA or flow
cytometric DNA analysis following propidium iodide
staining, and in situ terminal deoxynucleotidyl trans-
ferase (TdT) assay. However, Fas signalling was not
involved, as Fas-receptor (FasR) and Fas-ligand (FasL)
expression were not modified by FTI exposure, the sus-
ceptibility to FTI-mediated inhibition did not correlate
neither with FasR nor with FasL expression in CD34+

CML cells, and intracellular activation of caspase-1 and
caspase-8 were not altered by FTIs. Since caspase-3 is
the main executioner caspase required for apoptosis, we
assessed the ability of FTIs to induce caspase-3 activa-
tion by flow cytometric measurement of the fluores-
cence generated after cleavage of the specific fluoro-
genic substrate DEVD-AMC. FTIs clearly increased fluo-
rescence intensity, indicating that caspase-3 was acti-
vated: mean percentage of fluorescent CML cells treat-
ed with FTIs was 35±3% vs 5±1% in control cultures
(mean of 5 experiments). In addition, pre-incubation of
CML cells with the caspase-3 inhibitor Z-DEVD-FMK

partially abrogated FTI-mediated caspase activation
(mean%± SEM: 18±5%; p=0.03). FTI exposure did not
modify the expression of bcl2, bclxL and bclxS. Using
PCR and Western blotting, we demonstrated the pres-
ence of iNOS mRNA and protein in primary CML total
BM cells. A much stronger amplification of iNOS signal
was obtained after exposure of primary total BM CML
and LAMA cells to FTIs, resulting in a higher intracellu-
lar NO production measured directly by flow cytometry
using the cell-permeable fluorescent indicator DAF-2
DA. Moreover, inhibition of NO synthesis by the iNOS
inhibitor NG-monomethyl-arginine (500 microM) par-
tially abrogated the effects of FTIs on NO production
and apoptosis. Furthermore, C3 exoenzyme, an Rho
inhibitor, significantly increased iNOS expression in CML
cells suggesting that FTI may up-regulate NO formation.
In conclusion, our results demonstrate that FTIs can
induce apoptosis in CML cells and this is not accompa-
nied by Fas-R/Fas-L or bcl2 modulation, but rather
involves iNOS and caspase-3 activation at least partial-
ly through FTI-mediated inhibition of Rho.

CO041
ANAGRELIDE IN ESSENTIAL THROMBOCYTHEMIA:
A RETROSPECTIVE STUDY 
Gugliotta L,1 Grossi A,9 Mazzucconi MG,20 Bulgarelli S,1
Beggi C,1 Liso V,2 Specchia G,2 Coser P,3 Amato B,3
Angelucci E,4 Di Tucci A,4 Sciorio A,5 Giustolisi R,6
Cacciola E,6 Cacciola R,6 Iuliano F,7 Giordano M,8 Bosi
A,9 Balestri F,9 Ghio R,10 Balleari E,10 Spriano M,11 Sacchi
S,12 Marcheselli R,12 Rotoli B,13 Martinelli V,13 Ciancia
R,13 Gaidano G,14 Conconi A,14 Rizzoli V,15 Crugnola
M,15 Tringali S,16 Balduini C,17 Noris P,17 Martelli M,18

Tabilio A,18 Liberati AM,19 Germani A,19 Andriani A,21

Lauria F,22 Gentili S,22 Carella AM,23 Scalzulli PR,23

Boccadoro M,24 Ciocca Vasino A,24 Fanin R,25

Candoni A,25 Pizzolo G,26 Ambrosetti A,26 Zanotti R26 
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Anagrelide is a platelet lowering drug very effective in
ET and other chronic myeloproliferative disorders. This
non mutagenic molecule is preferentially used in
patients with long life-expectancy and its side effects
are usually mild and permitting a long-lasting treatment.
So far, there are no controlled data on the cardiovascu-
lar and hematologic toxicity and on the disease related
symptoms and events. This retrospective study includes
180 patients from 26 Institutions of the Gruppo Italiano
Malattie Mieloproliferative Croniche (GIMMC). The
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objective of the study is to evaluate the spontaneous
policy on Anagrelide use in ET and to obtain new data
on Anagrelide cost-effectiveness, in order to be able to
design a proper prospective study. The patients, 66 males
and 114 females (ratio 0.57), at diagnosis had a mean
age of 39 years (age 13-40 years 57%, 41-60 years 31%,
61-82 years 12%) showed a mean PLT count (109/L) of
1129, previous thrombosis (9%), previous hemorrhage
(3%), disease related symptoms (19%), cardiovascular
risk factors (31%) and splenomegaly (29%). At start of
Anagrelide treatment the mean PLT count (109/L) was
904 (below and over 1000 in 66% and 34%, respective-
ly), 69% of patients were receiving an antiplatelet treat-
ment and 70% of patients received a previous cytore-
duction (Alkylating agents and HU 19%, HU alone 19%;
HU and IFN 18%, IFN alone 14%). The treatment with
Anagrelide was started mainly because of the young age
of patients (60%), inefficacy and/or high dose required
of the other drugs (38%), toxicity and/or side effects of
the other drugs (24%) and patient request (13%). The
mean Anagrelide dose from the baseline of 1 mg was
increased to 1.6 mg (range 0.5-6.0) after one month and
was 1.9 mg (range 0.7-3.5) after 48 months. The most
common side effects were cephalea/vertigo (27%), pal-
pitation/tachycardia (25%), gastrointestinal (24%),
asthenia (11%), oedema (5%). A transitory interruption
of Anagrelide treatment was observed in 34/180 cases
(19%) as a consequence of drug toxicity (1.7%), side
effects (5%), other causes (8.3%), no drug availability
(4%). A drug withdrawal was registered in 54/180
patients (30%) after a median treatment duration of 17
months (when the median Anagrelide dose was 2 mg/day
and the median PLT count was 556 x10(e)9/L), because
of inefficacy (3.3%), toxicity (4.5%), side effects (13.5%),
compliance loss (2.5%), other causes (4.2%), no drug
availability (2%). The mean follow-up of all patients
(n=180) and of the patients still on treatment (n=126)
is 22 and 24 months, respectively. The mean PLT count
(10(e) 9/L) from the baseline value of 932 decreased to
607, 512, 491, 481 and 442 after 1, 6, 12, 36 and 60
months, respectively. The mean WBC count (10(e)9/L)
was 7.7 at the baseline and 9.1 after 60 months. The
mean Hb level (g/dL) of 13.2 at the baseline decreased
to 12.7 and 12.5 at months 6 and 60, respectively; more-
over, Hb below 10 g/dL was registered at the baseline and
at month 12 in 4% of cases, at month 36 in 8% and at
month 60 in 12% of cases. Two minor hemorrhagic
events (0.6/100 pt-yrs) and three major thrombotic
events (0.9/100 pt-yrs) were observed during the fol-
low-up. In this series of ET patients the treatment with
the non-mutagenic Anagrelide has been confirmed to
be effective and globally well tolerated. Nevertheless,
new prospective studies are necessary to define the Ana-
grelide long-term toxicity, the incidence of thrombotic
and/or hemorrhagic complications and the anemia
occurrence.

CO042
DERIVATIVE CHROMOSOME 9 DELETIONS IN CHRONIC MYELOID
LEUKEMIA ARE ASSOCIATED WITH LOSS OF TUMOR SUPPRESSOR
GENES AND RESPONSE TO GLIVEC TREATMENT
Specchia G,*° Albano F,* Anelli L,*# Storlazzi CT,#
Zagaria A,*# Pannunzio A,* Liso A,* Greco G,*
Buquicchio C,* Rocchi M,# Liso V*
*Department of Hematology, University of Bari, Bari
Italy, °Hematology, University and Hospital  of Foggia,
Foggia,  Italy, #Sezione di Genetica, DAPEG, University
of Bari, Italy

Large deletions adjacent to the t(9;22) breakpoint on
the derivative 9 chromosome have now been found,
which result in genomic loss at both sides of the
translocation breakpoint. Recently, several authors have
reported that these deletions identify a subgroup of
patients with poor prognosis. However, the molecular
basis of these outcome and survival disadvantages has
not yet been identified. It has recently been postulat-
ed that the absence of a single tumor suppressor gene
(TSG) allele can provide a selective advantage for an
emerging tumor cell as well as an increase in the size
of the target cell population for mutagenesis.We have
characterized the precise extension of the deletion on
der(9) in 20 CML cases using fluorescence in situ
hybridization (FISH) analysis with an appropriate set of
BAC/PAC probes to attempt a better definition of TSGs
encompassed by these genomic deletions. FISH analy-
sis was performed on patients’ bone marrow cells  at
diagnosis. Chromosome preparations were hybridized in
situ with probes labeled with Cy3 and FluorX by nick
translation. A mixture of  PACs  RP5-835J22 and RP5-
1132H12 was used to identify the ABL gene; BAC RP11-
164N13 encompasses the major BCR breakpoint region.
A total of 35 probes for chromosome 9 and 13 probes
for chromosome 22  were used. UCSC (University of
California Santa Cruz,  http://genome.ucsc.edu/) data-
base  was queried for probe location. Chromosome 9
deletions on the der(9) were detected in 15 (75%) cas-
es. All the deletions were detected at diagnosis and
were present in all Ph+ metaphases;  the size of the
deletion ranged from 350 Kb to 7.0 Mb. The TSG PTGES
gene (prostaglandin E synthase) was lost in 11 (73%)
cases. Chromosome 22 deletions on der(9) were found
in 18 (90%) of the analysed cases, the size of the dele-
tions ranging from 400 Kb to 3.5 Mb. Two TSGs were
found located inside the deleted sequences of chro-
mosome 22: SMARCB1 (swi/snf-related, matrix-asso-
ciated, actin-dependent regulator of chromatin, sub-
family b, member 1) and GSTT1 (glutathione S-trans-
ferase τ 1). These TSGs were found deleted in 16 (89%)
cases bearing deletions of chromosome 22. Moreover,
among the 20 patients with deletions, at least one of
the above TSGs was deleted in 18 (90%) patients. Four-
teen (70%) patients were treated with alpha-IFN ther-
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apy: 12 did not obtain complete hematologic remis-
sion (CHR) and 2 were not evaluable for response.
Therefore, 3 started Glivec in the blastic phase, result-
ing in a major cytogenetic response (MCR) in two cas-
es and only HCR  in the remaining one. The latter,
together with another one, died of CML progression
after about 1 year from the beginning of the Glivec
treatment. Among the remaining 9 non responders to
alpha-IFN therapy, 7 were treated with Glivec during
the chronic phase, and  all obtained CHR and MCR. The
observation that deletions on der(9) are associated with
the loss of  TSGs suggests their possible involvement in
the CML outcome, mediated by a haplo-insufficiency
mechanism; the prognostic impact of such cytogenet-
ic abnormalities in CML patients treated with Glivec
should be further evaluated.

HODGKIN’S AND NON-HODGKIN’S LYMPHOMAS

CO043
REARRANGEMENTS UNRELATED TO THE ORIGINAL NEOPLASTIC
CLONE ARE ASSOCIATED TO LATE BUT NOT EARLY REPOSITIVIZATION
OF BCL-2/IGH PCR IN AUTOGRAFTED FOLLICULAR LYMPHOMA
PATIENTS
Ladetto M, Mantoan B, Astolfi M, Drandi D, Pagliano
G, Compagno M, Ricca I, Vallet S, Dell’Aquila M, Rocci
A, Corradini P, Boccadoro M, Tarella C
Divisione di Ematologia dell’Università di Torino, Azien-
da Ospedaliera S. Giovanni Battista, Torino, Italy

Molecular repositivization of the Bcl-2/IgH nested PCR
assay is an uncommon but well-defined event among FL
patients achieving molecular remission (MR) after auto-
grafting. This finding is regarded as a clear evidence of
active disease and associated with a high risk of clinical
relapse. We have recently observed on a large sample of
patients that non-neoplastic Bcl-2 rearrangements are
very rare in chemotreated patients during the first two
years following chemotherapy. However it cannot be
excluded that at least a proportion of Bcl-2/IgH repos-
itivizations might be due to unrelated rearrangements
and not to reappearance of the original FL clone. To
investigate this possibility we analysed FL patients with
Bcl-2/IgH repositivization by sequencing their
rearrangements at diagnosis and at molecular recur-
rence. The latter was defined as reappearance of Bcl-
2/IgH PCR positivity on two bone marrow samples
obtained from patients that were previously considered
in both continuous complete remission and MR (defined
as PCR-negativity on two samples taken with at least a
3-months interval). We have so far analysed the mole-
cular follow-up of 119 FL patients treated with autolo-
gous transplantation with or without Rituximab sup-
plementation (103 vs 16). Of these, 75 achieved molec-
ular remission during their disease history. Molecular
recurrence following molecular remission was observed
in 8 of 75 patients (10.6%). Median distance from trans-
plantation to molecular recurrence was 11 months
(range 7-106). In 6 patients the rearrangement detect-
ed at molecular relapse was identical to that observed
ad diagnosis. In 3 of them molecular recurrence was fol-
lowed by overt clinical relapse after a median of 7
months (range 1-12). In contrast, in 2 patients the Bcl-
2/IgH rearrangement detected at recurrence was unre-
lated to that observed at diagnosis (as defined by the
presence of different breakpoints, N insertions and JH
usage). Of note, PCR-positivity due to unrelated
rearrangements occurred after several years from the
end of treatment (38 and 106 months, respectively), as
opposed to most of relapses occurring with the original
FL rearrangement (median 10 months, range 7-87) Unre-
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lated rearrangements appeared to be persistent in
repeated molecular follow-up analyses. We are current-
ly monitoring these patients from both the molecular
and clinical point of view to detect any evidence of sec-
ond lymphoma. So far all of them are in continuos clin-
ical remission after a follow-up from molecular recur-
rence of 2 and 20 months. Based on these results we rec-
ommend confirmatory direct-sequencing analysis for FL
patients reverting to PCR-positivity following a pro-
longed period of MR, to avoid inappropriate overtreat-
ment of these subjects.

CO044
HIGH RESPONSE RATE AND LOW TOXICITY WITH AN INTENSIVE,
SHORT-TERM CHEMOTHERAPY PROGRAM  FOR BURKITT’S
LYMPHOMA IN ADULTS 
Di Nicola M,* Carlo-Stella C,*§ Mariotti J,* Devizzi  L,*
Massimino M,^ Magni M,* Cabras A,** Gandola L,*^
Guidetti A,* Gianni AM*§

*Cristina Gandini” Bone Marrow Transplantation Unit,
^Pediatric Unit and *^Radiotherapy Unit, Department of
Medical Oncology, **Anatomic Pathology Unit, Istituto
Nazionale Tumori, Milan; §Chair of Medical Oncology,
University of Milan, Italy

We tested a very short and intensive chemotherapy
program in a consecutive monoinstitutional group of 18
adult Burkitt’s lymphoma (BL) patients. The main patient
characteristics were: median age: 35.5 years (range 18-
68); Ann Arbor stage I-II/III-IV: 10/8; bulky disease: 13
pts; LDH ≥ 1000 U/mL: 8 pts; ECOG P.S. 0-1/2-4: 13/5.
After 5-week cytoreductive chemotherapy consisting of
vincristine (VCR), cyclophosphamide (CTX), doxorubicin
(ADM), high-dose (HD) methotrexate (MTX), and
intrathecal MTX or cytarabine (ARA-C), a consolidation
phase including HD ARA-C plus cisplatin (CDDP) was
provided as a 4-day continuous infusion. The median
duration of the chemotherapy program was 63 days.
Overall response rate was 88%. One toxic death was
recorded during treatment in complete remission (CR).
Four patients were treated with high-dose sequential
(HDS) chemotherapy supported by a PCRnegative autol-
ogous peripheral blood stem cell (PBSC) transplant for
relapsing or refractory disease: 3/4 are in CR after 16, 19,
and 38.5 months; 1 died of progressive disease (PD).
Overall survival (OS) and progression-free survival (PFS)
were 88% (95% CI, 73% to 99%) and 77% (95% CI,
53% to 99%), respectively. Surviving patients have been
followed for a minimum of 4 months to a maximum of
149 months. The treatment was well tolerated except for
one toxic death after HD MTX and hematologic toxicity
after HDARA-C/CDDP. In conclusion, this intensive
chemotherapy program is the shortest schedule for dis-
seminated adult BL and prevents severe adverse events.
In addition, the HDS regimen supported by PCRnegative

PBSC transplant proved active in refractory/relapsing
patients and should be investigated as salvage therapy.

CO045
THE PROGNOSTIC ROLE OF TUMOR AMOUNT AND DISTRIBUTION IN
HODGKIN’S LYMPHOMA
Broglia C,* Di Giulio G,° Mantelli M,° Garioni L,°
Anselmo AP,$ Merli F,§ Zinzani PL,” Rossi G,^ Callea V,’
Iannitto E,& Locatelli F,^ Ilariucci F,§ Gobbi PG*
*Med. Int.-Oncol. Med., °Ist. Radiol., ^Onco-Ematol^.
Ped., IRCCS S. Matteo, Univ. di Pavia; $Ematol., Univ.
“La Sapienza”, Roma; §Ematol. Arcisp. “S.M.Nuova”,
Reggio E.; “ Ematol-Oncol., Policl. S. Orsola-Malpighi,
Univ. Bologna; ‘ Ematol., Osp. Riuniti, Reggio C.;
&Ematol.-Trap. Mid., Univ. Palermo, Italy

Tumor burden (TB) has been demonstrated to be a pow-
erful prognostic factor in Hodgkin’s lymphoma (HL). TB
measurement is now possible through the evaluation of
all the lesions recognizable in total body CT scans. We
investigated the clinical role of TB on a wide retrospec-
tive series of patients, in comparison with the majority of
the current elementary prognostic factors and with the
best composite indices. The volume of TB at diagnosis
was directly measured on the initial staging CT scans of
351 HL patients who were diagnosed in different insti-
tutions and entered standard treatment protocols. Mean
age was 34.0±16.4 years, males/female ratio 168/183.
Clinical stage was I in 46 cases, II in 199, III in 64 and IV
in 39. Overall (OS), disease-free (DFS), failure-free survival
(FFS) were the time parameters analysed by means of
the Kaplan and Meyer’s technique and the Cox’s univari-
ate and multivariate method applied to the proportion-
al hazard model. A logistic regression was used related to
the achieved or failed complete remission. The prognos-
tic indexes of the International Prognostic Factor Project
(IPFP), of the Memorial Sloan Kettering Cancer Center
(MSK), of the International Database on Hodgkin’s Dis-
ease (IDHD), and the triply Integrated Index (II) were eval-
uated. The mean TB, normalized to body surface area
(rTB), was 137.0±123.6 cm3/m2 (range: 1.9 - 694.5). At
multivariate analysis for prognostic value rTB was the
parameter that statistically correlated best with FFS and
DFS followed by number of involved sites. RTB was the
second prognostic factor for OS after age and the first
predictor of complete remission after treatment. A prog-
nostic model including rTB and number of involved sites
demonstrated to fit the FFS distribution largely better
than every other composite index analysed. In conclusion,
rTB is a very strong prognostic factor in Hodgkin’s lym-
phoma, more powerful than and largely independent of
those hitherto known and used. Such emerging primary
prognostic importance of both tumor amount and distri-
bution stimulate further studies to exploit their possible
impact of these parameters on the clinical management
of patients.
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CO046
FLUDARABINE AND CYCLOPHOSPHAMIDE COMBINATION IN THE
TREATMENT OF PATIENTS WITH INDOLENT NON-FOLLICULAR B-CELL
NON-HODGKIN’S LYMPHOMA. PRELIMINARY RESULTS OF A PHASE II
TRIAL BY THE “GRUPPO ITALIANO PER LO STUDIO DEI LINFOMI”
(GISL)
Luminari S,* Baldini L,° Brugiatelli MLM,# Goldaniga
M,° Sacchi S,* Bagnulo A,@ Merli F,^ Calori R,°
Stelitano C,§ Giglio G,** Federico M*
*Dipartimento di Oncologia ed Ematologia, Università
di Modena e Reggio Emilia, Modena; °Dipartimento di
Ematologia I, Ospedale Maggiore IRCCS, Milano; #Unità
Operativa di Ematologia, Az. Osp. Papardo, Messina;
@Divisione di Ematologia, Ospedale “S. Sebastiano”,
Correggio;  ^Servizio di Ematologia, Az. Osp “S. Maria
Nuova”, Reggio Emilia; §Divisione di Ematologia, Az.
Osp. “Bianchi Melacrino Morelli”, Reggio Calabria;
**U. O. di Oncologia, Aspedale “A. Cardarelli”,
Campobasso, Italy

Introduction. Indolent non follicular lymphomas
(INFL), comprise a rather heterogeneous subgroup of
lymphomas, including small lymphocytic lymphoma
(SLL), Immunocytoma (IC) and marginal zone lymphomas
(MZL). With available treatments a median survival of 5
to 10 years is expected. Typical initial treatment strate-
gies vary from the use of single agents to high doses
therapies but alkylator single agentchemotherapy can
still be considered as the standard treatment. In April
2002 we started a phase II trial aimed toverify the effi-
cacy of Fludarabine and Cyclophosphamide (Flu-Cy)
combination in this subset of NHL, in terms of response,
survival and safety. Patients and methods: To be includ-
ed in the trial patients should have a diagnosis of SLL,
IC, MZL or CD5-ve mature B cell leukemia (MBCL), sup-
ported by morphologic, phenotypic and molecular data;
patients should also be untreated for lymphoma and
have active disease defined by the presence of anemia
(Hb> 11 g/dL), thrombocytopenia (Plt <100.000/m3),
bulky disease, rapidly increasing lymphocytosis or
enlarging masses. Treatment consisted of Fludarabine
25 mg/m2 iv day 1-3 and cyclophosphamide 300mg/m2

IV days 1 to 3, to be repeated every 28days for 6 cycles;
an intermediate evaluation of response after 3 cycles
was planned and an adequate anti-infective prophyi-
laxis was mandatory: the use of G-CSF was not manda-
tory. Results: As of June 2003, 31 patients were regis-
tered into the trial; one patients was excluded from the
study due to incorrect histology. Median age of the
remaining 30 patients was 64 years (range 40-75), M/F
ratio was 2.1. The diagnosis was SLL in 9 patients, IC in
1, MZL in 13 and MBCL in 7. All patients had stage IV
disease; 4 patients presented with B symptoms. Anemia
(Hb <11 g/dL) was present in 27%, absolute lymphocy-
tosis in 43%, ESR >30 mm in 39%, elevated β2-
microglobulin in 60%, abnormal LDH in 29%. At the

time of the present analysis 17 patients underwent
intermediate evaluation after three cycles with 4 CR
(24%) and 13 PR (76%); so far, only 11 patients com-
pleted the treatment program with 6 CR (55%) and 5
PRs (45%). Two patients died during treatment, one after
the 2nd cycle due to erosive pulmonary aspergillosis,
one due to bone marrow aplasia occurred after the 4th

cycle. Overall, grade III or IV hematologic toxicity was
observed in 4 patients. After a median follow up of 6
months only one patient died, due to lymphoma pro-
gression 4 months after treatment completion. Conclu-
sion: The preliminary results of our study demonstrate
that Flu-Cy combination is effective in the treatment of
patient with INFL but has also shown a relevant toxici-
ty profile. The final evaluation of the trial will allow to
draw definitive conclusions on efficacy and safety pro-
file of Flu-Cy regimen in this subset of NHL.

CO047
CHLVVP/ABVVP, A NEW HYBRID COMBINATION CHEMOTHERAPY FOR
NEWLY DIAGNOSED ADVANCED HODGKIN’S DISEASE: CLINICAL
RESULTS OF A RETROSPECTIVE ANALYSIS
Martinelli G,* Cocorocchio E,* Peccatori F,* Saletti PC,°
Zucca E,° Santoro P,* Pastano R,* Pacetti U,*
Mazzetta C,* Cavalli F°
*European Institute of Oncology, Milan, Italy; °Oncology
Institute of Southern Switzerland, Ospedale San Gio-
vanni, Bellinzona, Switzerland

ABVD is considered the standard treatment for
patients with advanced stage Hodgkin’s disease. How-
ever clinical results achieved with such chemotherapy
regimen are so far to be evaluated as satisfactory. Since
only 60-65% of patients can be considered cured with
standard ABVD. In order to verify a possible improvement
in clinical results, new chemotherapy regimens incorpo-
rating all of the active drugs are under investigation. We
here reported our experience in advanced Hodgkin’s dis-
ease patients with a new hybrid CT regimen that includ-
ed VP16 and is delivered with a weekly schedule. Sixty-
one patients (35 males, 26 females) 31 years median
age all diagnosed with advanced Hodgkin’s disease were
retrospectively considered. All patients received Clo-
rambucil 6 mg/m2 day 1- day 7; VELBE 6 mg/m2 day 1;
Procarbazina 80 mg/m2 orally day 1 - day 7; Prednisone
50 mg day 1- day 7; Adriamycine 30 mg/m2 day 8; VP16
100 mg/m2 days 8-10; Vincristine 2 mg day 8; Bleomycin
15 mg day 8,15. All cycles were repeated every 3 weeks
for a maximum of 6 cycles. Fifty-six out of 61 (92%)
patients achieved CR, 2 (3%) patients achieved UCR,
with ORR of 95%. Fourteen patients relapsed or pro-
gressed. With median follow-up of 5 years the propor-
tion of patients without events is 76.6% (95 CI: 66.5-
88.1), while the proportion of patients alive is 79.3%
(95 CI: 68.5- 91.3). The most relevant hematologic tox-
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icity recorded was neutropenia which occurred in 96%
of evaluated patients. Mild thrombocytopenia was
recorded in 20%. Only two patients presented severe
pulmonary infection. No toxic death occurred during
neutropenia. One patient developed AML one year after
the end of treatment. These results seem to suggest as
Hybrid CT regimen may induce better clinical results
than those recorded with standard ABVD.Considering
patient’s characteristics included in these analyses the
RR, the EFS and the OS observed are similar to those
recorded with other more intensive CT regimen (BEA-
COPP), with less hematologic and non-haematological
toxicity.  So that our results may justify the develop-
ment of the Hybrid therapy as one of the best strategy
for the treatment advanced Hodgkin’s disease. 

CO048
THE COMBINED ANALYSIS OF PROMOTER METHYLATION STATUS OF
THE O6-METHYLGUANOSINE-DNA METHYLTRANSFERASE GENE ALONG
WITH THE DETECTION OF POINT MUTATIONS OF BCL6 GENE ALLOWS
TO PREDICT OUTCOME IN DIFFUSE LARGE B-CELL LYMPHOMA
INDEPENDENTLY FROM IPI
Vitolo U,1 Zinzani PL,2 Botto B,1 Deambrogi C,3
Capello D,3 Linari L,2 Milan I,4 Novero D,1 Parvis G,5
Rossi D,3 Tani M,2 Zagonel V,4 Baccarani M,2 Carbone
A,4 Gallo E,1 Pileri S,2 Saglio G,5 Tura S,2 Gaidano G3

1Divisions of Haematology and of Pathology, Depart-
ment of Oncology, ASO San Giovanni Battista, Torino;
2Division of Haematology, Seragnoli Institute, Univer-
sity of Bologna; 3Hematology Unit, Department of
Medical Sciences & IRCAD, Amedeo Avogadro Univer-
sity of Eastern Piedmont, Novara; 4Divisions of Medical
Oncology and of Pathology, Centro di Riferimento
Oncologico, Aviano; 5Division of Internal Medicine and
Hematology, Department of Clinical and Biological
Sciences, University of Torino, Orbassano-Torino, Italy

Introduction: Diffuse large B-cell lymphoma (DLBCL)
is a heterogeneous disease. Although clinical indicators
may define the prognosis of these patients, they con-
tinue to have different outcomes. New molecular prog-
nostic markers may help to further stratify patients into
different risk groups. We previously showed that the pro-
moter hypermethylation of O6-methylguanosine-DNA
methyltransferase (MGMT) gene and the presence of
BCL6 point mutations separately determine a favourable
outcome of DLBCL. This study aimed at defining the
prognostic value of the combination of MGMT hyper-
methylation and BCL6 mutations in DLBCL. Patients and
methods: MGMT promoter methylation status was
analysed by methylation specific PCR (MSP) and BCL-6
mutations were examined by DNA direct sequencing in
a retrospective cohort of 112 DLBCL cases, adequately
staged and treated with regimens containing doxoru-
bicine and cyclophosphamide. Results: MGMT promoter

hypermethylation was found in 39% and BCL6 muta-
tions were present in 56% of the pts. In 12 pts MGMT
analysis was not feasible. One hundred DLBCL pts were
grouped as follows: group 1, BCL6 mutation negative
and MGMT hypermethylation negative (28 pts); group 2,
BCL6 mutation positive and MGMT hypermethylation
negative (33 pts); group 3, BCL6 mutation negative and
MGMT hypermethylation positive (14 pts); group 4, BCL6
mutation positive and MGMT hypermethylation positive
(25 pts). The groupings of MGMT hypermethylation and
BCL6 mutations were not associated with any differ-
ence in clinical characteristics at diagnosis. With a medi-
an follow-up of 68 months, 6-yr overall survival (OS), 6-
yr disease-free-survival (DFS) and 6-yr failure-free sur-
vival (FFS) rates for the whole series were: 52%, 68%
and 53%. Patients of groups 2,3 and 4 had similar out-
come, thus they were grouped together. Patients who did
not show either promoter hypermethylation of MGMT
gene or BCL6 mutations (group 1) did significantly worse
compared to other pts. CR, OS, DFS and FFS rates for
group 1 compared to group 2+3+4 pts were as follows:
CR 57% vs 71% (p=0.06); 6-yr OS 27% vs 59% (p=0.05);
6-yr DFS 29% vs 80% (p<0.01); 6-yr FFS 13% vs 69%
(p<0.01). Patients in group 1 continued to failed over
time with no evidence of a plateau, whereas all failures
in group 2+3+4 patients occurred early within 20
months off therapy. The multivariate regression analy-
sis with OS, DFS and FFS as endpoint, confirmed the
independent unfavourable prognostic value of the
absence of MGMT hypermethylation and BCL-6 muta-
tions along with IPI score for DFS and FFS, but not for
OS. When the analysis was restricted to patients at low
and low-intermediate risk according to IPI (66 pts), again
patients who did not show MGMT hypermethylation and
BCL-6 mutations had a worse prognosis: 6-yr OS 30%
vs 70% (P=0.07), 6-yr DFS 44% vs 87% (p<0.05), 6-yr
FFS 22% vs 73% (p< 0.05). Conclusions: The absence of
both hypermethylation of MGMT gene and BCL6 muta-
tions identifies a group of DLBCL patients at poor prog-
nosis for whom alternative strategies other than stan-
dard chemotherapy are required. Also, this molecular
profile allows to further stratify patients in the low/low-
intermediate group into different risk groups.
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STEM CELL TRANSPLANTATION

CO049
IMMUNOABLATION FOLLOWED BY AUTOLOGOUS STEM CELL TRANS-
PLANTATION FOR SEVERE AUTOIMMUNE DISEASES
Marmont AM
Division of Hematology & Stem Cell Transplantation
Center, S. Martino’s Hospital, Genoa, Italy

There are over 100 autoimmune diseases which are
clinically relevant, and current and also innovative ther-
apies have produced little more than remissions but nev-
er cures. Leaving aside monoclonal antibodies targeting
B cell subpopulations, there are now three new aggres-
sive approaches for the treatment of severe autoimmune
diseases (SADs): 1. High-dose cyclophosphamide (HDCY)
without SC rescue (the John Hopkins paradigm), 2. High-
dose immunosuppression (HDIS) followed by allogeneic
SCT, and 3) HDIS followed by autologous SCT, most gen-
erally from the blood. ASCT, which originated from the
classical van Bekkum’s and Ikehara’s animal experiments,
was first proposed for intractable SLE by myself a decade
ago,1 and is now currently performed worldwide. Numer-
ous extensive reviews and a comprehensive book2 have
been published. Here only three important experiences
will be briefly reviewed. Phase I/II studies in multiple scle-
rosis (MS) have shown that transplantation may posi-
tively affect the disease by stabilising the clinical condi-
tion and by completely abrogating the immunophlogis-
tic process in the CNS as evidenced by MRI imaging.3 A
phase III study known as ASTIMS is under way in Europe.
Two phase I/II trials for systemic sclerosis (SSc) have
shown an initial TRM of 17%, which subsequently fell to
12.5% and later still to 8,7%, while deaths related to
disease progression accounted for 14%. These reports
showed the durability of CR and/or PR in two thirds of the
patients up to 3 years after ASCT. Fifty-three patients
with severe refractory-relapsing SLE were transplanted in
Europe. There were 12 deaths after 1.5 (0-48) months, of
which 7 (12%) were related to the procedure. With a fol-
low-up of 23 (0-78) months 33/50 patients (66%)
achieved disease remission (SLEDAI) by 6 months, of
which 10/31 (32%) subsequently relapsed after 6 (3-40)
months. Dramatic remissions of intractable disease were
reported in individual cases.4 ASCT is a powerful immuno-
suppressive procedure which may induce dramatic remis-
sions and morbidistatic effects. It is still saddled with
excessive TRM, due to the systemic organ damage exert-
ed by systemic autoimmunity. Debulking of autoimmu-
nity rather than achievement of tolerance is the main
therapeutic mechanism. Relapses generally follow a reca-
pitulation of disease pattern, and most often respond to
standard or even minimal immunosuppression to which
they were previously resistant.
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CO050
KINETICS OF CHIMERISM AFTER NON MYELOABLATIVE ALLOGENEIC
STEM CELL TRASPLANTATION
Savino L, Carella AM Jr, Corsetti MT, Beltrami G,
Greco MM, Scalzulli PR, Carella AM
Department of Hematology and Stem Cell
Transplantation Unit, IRCCS Casa Sollievo della
Sofferenza, San Giovanni Rotondo (FG) Italy

Introduction: Non-myeloablative conditioning regi-
mens have been recently used in effort to minimize tox-
icity while harnessing graft-versus-malignancy effect.
Measurement of donor chimerism after transplantation
is a prerequisite for manipulating engraftment favor-
ably by altering patient immunosuppression and by
donor lymphocyte infusion (DLI). Design and Methods: 44
patients (27 male:, age: 30-60, mean: 47 yrs) with dif-
ferent malignancies (6 HD, 13 NHL, 11 MM, 2 CML, 3
AML 1 CLL, 3 Kidney and 5 Breast cancer) were grafted
with unmanipulated PBSC from fully matched HLA-iden-
tical sibling. As conditioning regimens, patients received:
14 Flu/Cy, 15 Flu/TBI, 15 Flu/Mel. GVHD prophylaxis con-
sisted of CSP/MTX. Chimerism analysis was performed
using multiplex PCR amplification of shorth tandem
repeat markers and fluorescence detection. Fifteen STR
loci and the Amelogenin locus are co-amplified in a sin-
gle reaction. Donor/recipient cell population ratio at dif-
ferent intervals was detected by calculating peak area of
PCR products for each informative marker. The median
number of informative alleles was 6 (range 3-9). Donor
engraftment was evaluated on unfractionated peripher-
al blood (PB), bone marrow samples and on separated PB
CD3+ cells after sorting with immunomagnetics beads
(Mini-Macs, Miltenyi Biotec). Median follow-up for sur-
vival was 161 days (34-653). The rates of complete donor
chimerism (CDC →95% donor cells) at day +15,+30,
+90, +180, +270, +360 and beyond +360 were 23%,
36%, 60%, 86%, 93%, 93% and 93% respectively.
Kinetics of engrafting donor cells was different in the
three conditioning regimens Flu/Mel, Flu/TBI, Flu/Cy. The
rate of CDC at days +30 were 73%, 20%, 0%, respec-
tively; at days +90 were 92%, 57%, 0%, respectively.
Full donor T cells engraftment preceded donor myeloid
engraftment: at days +30 mixed chimerism →50% was
detected on 33% and 78% of bone marrow and CD3+

cells samples analyzed respectively. Twenthy-eight
patients (64%) are alive to date. Conclusions: Our study
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shows that the analysis of chimerism in subsets of
patients undergoing NSCT with different coditioning
regimens reveals profound differences especially in T-cell
engraftment.

CO051
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION IN HIGH
RISK ACUTE LYMPHOBLASTIC LEUKEMIA: AN INTENTION-TO-TREAT
ANALYSIS
Guidi S, Guglielmelli P, Bartolozzi B, Lombardini L,
Nozzoli C, Leoni F, Saccardi R, Vannucchi AM, Ciolli S,
Rossi Ferrini P, Bosi A
BMT Unit, Dept. Hematology Azienda Ospedaliera
Careggi, University of Florence, Italy

From March 1989 to May 2003, 108 consecutive
patients (pts) affected by high risk acute lymphoblastic
leukemia (HRALL) were referred to our BMT Unit for
transplant. There were 67 males and 41 females; 49 were
in CR1, and 59 in more advanced disease. Their mean
age was 26 years (range 8-60). For pts in CR1 high risk
criteria were: age >16 years, cytogenetic abnormalities
t(4;11),t(11;22),t(8;14), immunophenotype pro B or pro
T, initial white blood cell count >50,000, slow respon-
ders. 49 pts were submitted to related allogeneic trans-
plant, 47 with an HLA identical (IS), 1 syngenic and 1 5/6
mm. Two pts underwent a second allogeneic transplant
because relapse. 59 pts started the search for an unre-
lated donor (UD). 34 UD (58%) were identified and 25
pts were transplanted (74%) of those who had identi-
fied an UD. (Two pts have not been transplanted because
of refusal, seven because disease progression). The BMT
cohort was conditioned by ifTBI 1320 cGy and CY120.
VP-16 50 mg/m2 was added in 7 pts transplanted from
IS. GvHD prophylaxis was CYA/MTX in all; in UD trans-
plant group ATG was added in 19/25 pts. The NO-Trans-
plant cohort was treated with chemotherapy, autolo-
gous or cord blood transplant according with the policy
of single hematological centers. According to the inten-
tion to treat analysis, HLA typing dates were identified
as starting dates. With a median follow-up of 1151 days
(range 44-5151) the overall survival (OS) of the 25 UD-
HSCT pts was 44%, 44% for patients in early disease
and 44% for patients in advanced disease. In the IS-
HSCT group (49 pts), the OS is 43%, 65% for pts in ear-
ly phase versus 10% in advanced phase (p=0.0003).The
OS falls to 20% for the 34 evaluable patients who failed
to undergo transplant (p<0.03). The different outcome
in the UD HSCT and IS HSCT cohorts for advanced
leukemia may be related to the fact that UD transplants
were done in patients in less advanced phase than fam-
ily transplants. The main causes of failure were TRM in
the UD-HSCT group and disease progression in the oth-
ers. In our experience the best therapeutic option for
HRALL is allogeneic transplant with OS >40% while pts

without a donor have a long-term OS of 20%. So we rec-
ommend initiating a search for an UD for all pts lacking
a suitable family donor.

CO052
IDENTICAL, SINGLE CENTER POLICY FOR UNRELATED CORD BLOOD
TRANSPLANT IN YOUNG PATIENTS WITH HIGH-RISK ACUTE
LYMPHOBLASTIC LEUKEMIA: A LONG-TERM FOLLOW-UP
Iori AP,° Cerretti R,° De Felice L,° Screnci M,°
Mengarelli A,§ Roveda A,° Romano A,§ Caniglia M,*
Gentile G,° Moleti Ml,° Giona F,° Agostani F,° Pasqua I,°
Pinto MR,* Teodonio S,° Ciriello F,° Testi AM,°
Mandelli F,° Arcese W°
°Department of Cell Biotechnology and
Hematology-University La Sapienza, Rome; *Division of
Pediatric Hematology, Bambino Gesù Hospital, Rome;
§I.F.O. Istituto Regina Elena S. C. Hematology, Rome

In the past decade, hematopoietic stem cell trans-
plantation using cord blood graft (CBT) has increasing-
ly been utilized, particularly for pediatric patients lack-
ing a related HLA compatible donor. We report the long-
term results of a prospective, single Center study on 30
consecutive pediatric and adolescent patients undergo-
ing an unrelated CBT for high-risk acute lymphoblastic
leukemia (ALL) between December 1995 and March
2003. Conditioning regimen, GVHD prophylaxis, infec-
tious disease prevention and supportive therapy were
identical for all patients. The median age was 10.5 years
(range 5-20), the median body weight was 40 kg (range
13-80). After high resolution molecular typing of DRB1
allele, only 2 patients were HLA-matched, while all oth-
ers were HLA-mismatched with their donors for 1 (n=14)
or 2 (n=14) HLA antigens. The leukemia was considered
at intermediate risk for 21 patients in 2nd complete
remission (CR) at time of CBT and at high risk for 9
patients in more advanced stage. The conditioning reg-
imen consisted of 12-Gy fractionated TBI, etoposide,
cyclophosphamide and antilymphocyte globulin (ALG).
As GVHD prophylaxis, all patients received cyclosporine
and low-dose corticosteroids. The median number of
nucleated cells (NC)/kg of the recipient b.w. was 3.8×107

(range 1.1.56-11.3) at collection and 3.3×107 (range
0.58-10.9) at infusion. The median proportion of NC lost
after thawing was 8% (range 0-44). The median num-
ber of infused CD34+ cells×105/kg of the recipient b.w.
was 2.1 (range 0.2-8.9) and the median number of
infused CFU-GM×104/kg of the recipient b.w. was 1.6
(range 0.05-9.8). All but one of 26 evaluable patients
achieved PMN count > 0.5×109/L after transplant at a
median of 31 days (range 20-73), with a probability of
myeloid engraftment with full donor chimerism of 100%
at 90 days. Grade II-IV and III-IV of acute GVHD occurred
in 5 (17%) and 3 (10%) patients, respectively. Chronic
extensive GVHD developed in 3 of 19 (16%) evaluable
patients. At a median follow-up of 58 months (range 9-

48

haematologica vol. 88[suppl. n. 15]:october 2003

Oral Communications : Stem Cell Transplantation



87), 13 patients are alive and disease free with full donor
chimerism. The actuarial probability of transplant relat-
ed mortality (TRM) and relapse at 5 years was 28%
(CI:12-44), and 42% (CI:22-62), respectively. For all
patients, the advanced stage of disease was associated
with higher risk of leukemic relapse (intermediate vs
advanced stage: 36% vs 50%), but the difference was
not statistically significant. The 5-year probabilities of
overall survival (OS), leukemia-free-survival (LFS) and
event-free-survival (EFS) were 38% (CI:19-57), 42%
(CI:24-60) and 43% (CI:25-61), respectively. In univari-
ate analysis the most important factor favorably affect-
ing outcomes in terms of TRM, OS, LFS, EFS was higher
dose of CFU-GM infused. In particular the EFS for
patients receiving a dose of GFU-GM×104/kg<1 (n=8),
>1<2 (n=11) or >2 (n=11) was 13%, 45% and 62%,
respectively (p=0.02). Conclusions: CBT is a valid option
for the treatment of high risk ALL young patients lack-
ing an HLA compatible family donor. The cell dose
expressed by the number of CFU-GM infused is highly
predictive of outcomes and should be considered the
main parameter in selecting a cord blood unit for trans-
plant.

CO053
EFFICACY AND SAFETY OF DLI AFTER T DEPLETED BMT FOR
THERAPY OF THE RELAPSE
Carotti A, Falcinelli F, Terenzi A, Aloisi T, Lucia E,
Capponi M, Pensa F, Iacucci Ostini R, Zei T, Aversa F
Department of Clinical and Experimental Medicine,
Section of Hematology and Clinical Immunology,
University of Perugia, Italy

Thirty-eight patients (28 matched, 10 mismatched)
were treated with DLI because of molecular (n=12),
cytogenetic (n=15), hematologic (n=11) recurrence of
their disease (24 CML, 3 multiple myeloma, 9 AML, 2
ALL). DLI was given at a median of 12 months (range 1-
132) after T-cell depleted HSC transplant, on the basis
of the following factors: disease, type of relapse, HLA-
disparity, interval between transplant and relapse. The
number of infusion ranged from 1 to 30 (median 9)and
the dose of each infusion ranged from 1×104/kg to
2×107/kg. Dose escalation was required in 23 patients to
achieve a response. Of the 24 CML, 9 patients achieved
molecular and 7 hematologic responses, all but 1 of 6
patients treated because a molecular relapse did not
progress to cytogenetic or hematologic relapse. The
median follow-up was 61 months. Disease progressed in
2 of 3 patients with multiple myeloma. The other
achieved complete clinical and molecular remission at a
follow-up of 49 months. 4 of the 9 patients in the DLI
AML group relapsed, 3 achieved complete hematologic
and molecular remission (median follow-up 29 months)
and 2 with mixed chimerism and no residual disease

remained stable (follow-up: 7 and 10 months). One of
the two patients with ALL relapsed while the other
achieved complete hematologic, clinical and molecular
remission with a follow-up of 16 months. Complications
included 1 case of grade II acute GVHD disease which
resolved with ATG, steroids and cyclosporine therapy; 3
cases of grade I GVHD which resolved with steroids and
4 cases of chronic GVHD which was controlled with local
steroid therapy. DLI after T-Cell depleted matched or
mismatched transplant under our current protocol, is
feasible and is not associated with major risks. The
response rate is good particularly in CML and AML as
remission was confirmed in long term follow-ups.

CO054
THE “BOLOGNA 96” CLINICAL TRIAL OF SINGLE VS. DOUBLE AUTOL-
OGOUS TRANSPLANTATION FOR PREVIOUSLY UNTREATED PATIENTS
WITH MULTIPLE MYELOMA
Cavo M, Cellini C, De Vivo A, Zamagni E, Tosi P,
Cangini D, Ronconi S, Soverini S, Terragna C, Tacchetti
P, Lucarelli B, Baccarani M, Tura S, Writing Committee
of The “Bologna 96” Clinical Trial
Institute of Hematology and Medical Oncology
“Seràgnoli”, University of Bologna, Italy

Between January 1996 and December 2001 386
patients with newly diagnosed MM were enrolled in a
randomized, multicenter clinical trial of single trans-
plantation (TX-1; Arm A) vs. double transplantation (TX-
2; Arm B) of autologous peripheral blood stem cells
(PBSC). In both arms of the study, treatment plan con-
sisted of the following phases: conventional induction of
remission with VAD × 4 months; collection of PBSC with
high-dose cyclophosphamide; first course of high-dose
therapy (HDT) with melphalan at 200 mg/m2 (MEL 200).
Patients assigned to arm B, received a second course of
HDT with melphalan (120 mg/m2) and busulfan (12
mg/kg) after 3 to 6 months from TX-1. An analysis on an
intent-to-treat basis was performed on 220 patients (of
whom, 110 were randomized to TX-1 and 110 to TX-2)
who were followed for a median of 3 years. The complete
remission (CR)/near-CR rate was 53% in arm A and 72%
in arm B. No statistically significant difference in over-
all survival (OS) was observed between the two groups
(median, 62.5 months for TX-1 vs 74+ months for TX-2).
Compared to TX-1, TX-2 conferred a significantly longer
duration of remission (median, 23.5 months vs 39.5
months, respectively; p =.002) and resulted in extended
event-free survival (EFS) (median, 31 months vs 21.5
months, respectively; p=0.002). The superiority of TX-2
over TX-1 was also confirmed by a landmark analysis of
EFS performed at 5 months (p=0.05) and by a multi-
variate Cox regression analysis that identified assign-
ment to TX-2 as the most important and independent
variable favorably affecting EFS (p=0.008). Patients who
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were more likely to benefit from Tx-2 in terms of sig-
nificantly longer OS, EFS and time to progression (TTP)
were those who did not initially respond to VAD and
who failed to achieve CR following autologous trans-
plantation. Within this latter subgroup, receiving TX-2
extended the 5-year projected from 40% (for TX-1
group) to 67.5% (p=0.04) and median EFS from 18.5
months (for TX-1 group) to 38.5 months (p=0.04). It is
concluded that double autologous transplantation sig-
nificantly improved both EFS and TTP in a series of 220
patients with previously untreated MM. Mature data
derived from the final analysis of the trial must be await-
ed before definite conclusions can be given concerning
the impact of double autologous transplantation on the
ultimate outcome of MM. 

Funding: Work supported in part by University of
Bologna, Progetti di Ricerca ex-60% (M.C.); MIUR, prog-
etto FIRB RBAU012E9A_001 (M. C.) and Fondazione
Carisbo.

MYELOMA AND PLASMA CELL DYSCRASIAS

CO055
CYCLIN D1 OVEREXPRESSION IS A FAVORABLE PROGNOSTIC
VARIABLE FOR NEWLY DIAGNOSED MULTIPLE MYELOMA PATIENTS
TREATED WITH HIGH-DOSE CHEMOTHERAPY AND SINGLE OR
DOUBLE PERIPHERAL BLOOD STEM CELL AUTOTRANSPLANT(S)
Soverini S, Cavo M, Cellini C, Terragna C, Ruggeri D,
Testoni N, Neri A,* Fabris S,* De Vivo A, Tosi P,
Zamagni E, Amabile M, Grafone T, Ottaviani E,
Giannini B, Cangini D, Tacchetti P, Tura S, Baccarani M,
Martinelli G, on behalf of the centres participating to
the “Bologna 96” Trial 
Istituto di Ematologia ed Oncologia Medica; Seràgnoli;
Università di Bologna, Italy; * Laboratorio di Ematologia
Sperimentale e Genetica Molecolare, Servizio di
Ematologia, Ospedale Maggiore IRCCS, Milano, Italy

We analyzed the clinical and prognostic relevance of
cyclin D1 overexpression, as evaluated by real-time RT-
PCR, in a series of 74 previously untreated patients with
multiple myeloma (MM) who were randomized to
receive either a single or double autotransplants. In 46
of these patients conventional cytogenetics and even-
tually added FISH analysis were performed to investigate
the presence of chromosome 11 and 13 abnormalities.
We found in 98% of the patients analyzed a close cor-
relation between elevated cyclin D1 mRNA levels and the
presence of the t(11,14) or trisomy 11 (p<0.0001). In
contrast, patients who overexpressed cyclin D1 and
patients who did not were equally likely to have chro-
mosome 13 monosomy (δ13) (41% vs. 38%, respective-
ly; p=0.8). No difference in terms of age, gender,
immunoglobulin isotype and concentration, stage at
diagnosis, serum β2-microglobulin, bone marrow plas-
macytosis, C-reactive protein and creatinine levels was
recognized between patients who overexpressed cyclin
D1 (group A; n=32) and patients who did not (group B;
n=42). On an intention-to-treat basis, the complete
remission rate and overall survival were similar for the
two groups of patients. On the other hand, patients who
overexpressed cyclin D1 had a significantly longer dura-
tion of remission in comparison with patients who did
not (median, 41 vs.26 months, respectively; p=0.02). As
a result, median event-free survival was longer in group
A than in group B (median, 33 vs.24 months, respec-
tively; p=0.055). Analysis of EFS in a subgroup of
patients carrying δ13 indicated that the presence of
cyclin D1 overexpression was correlated with a better
outcome in comparison with cyclin D1 negativity (medi-
an, 41 vs. 23 months, respectively). Similarly, the dura-
tion of remission for delta13 positive/cyclin D1 positive
patients was longer than that observed in the delta13
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positive/cyclin D1 negative subgroup (median, 41 vs. 26
months, respectively). It is concluded that cyclin D1
overexpression correlates strictly with 11q abnormali-
ties and identifies a subset of MM patients who are more
likely to have prolonged duration of remission and EFS
following autotransplant(s), possibly counterbalancing
the adverse prognostic relevance of δ13.

Funding: supported by MIUR, FIRB project
RBAU012E9A_001 (M. Cavo), Università di Bologna,
Progetti di Ricerca ex-60% (M. Cavo) and Fondazione
Carisbo.

CO056
ANTI-IDIOTYPE VACCINATION OF MULTIPLE MYELOMA PATIENTS
USING EX VIVO GENERATED DENDRITIC CELLS
Cellini C,° Curti A,° Terragna C,° Tosi P,° Comoli P,*
Massaia M,@ Ferri E,° Isidori A,° Cavo M,° Baccarani
M,° Lemoli RM°
°Institute of Hematology and Medical Oncology “L.& A.
Seràgnoli”, University of Bologna, Bologna; *Laboratory
of Immunology, Department of Pediatrics, University of
Pavia, Pavia; @Chair of Hematology, University of Turin,
Turin, Italy

Thirteen multiple myeloma (MM) patients were treat-
ed with two courses of high-dose chemotherapy with
peripheral blood stem cell support and then entered in
a clinical study of anti-idiotype (Id) vaccination with
dendritic cells (DC). DC were generated from positively
selected circulating monocytes according to good man-
ufacturing practice guidelines, in FCS-free medium in
cell culture bags, in presence of GM-CSF plus IL-4 fol-
lowed by either TNF-α or a cocktail of IL-1β, IL-6, TNF-
α and prostaglandin-E2. CD14+ monocytes were
enriched from 16.1±5.7% to 95.5±3.2% (recovery
67.9+/-15%, viability >97%). After cell culture, pheno-
typic analysis showed that 89.6±6.6% of the cells were
DC: we obtained 2.89±1×108 DC/leukapheresis which
represented 24.5±9% of the initial number of CD14+

cells. Notably, the cytokine cocktail induced a signifi-
cantly higher percentage and yield (31±10.9 of initial
CD14+ cells) of DC than TNF-α alone, secretion of larg-
er amounts of IL-12, potent stimulatory activity on allo-
geneic and autologous T cells. Storage in liquid nitrogen
did not modify the phenotype or functional character-
istics of pre-loaded DC. The recovery of thawed, viable
DC, was 78±10%. Ten patients received a series of by-
monthly immunizations consisting of three subcuta-
neous and two intravenous injections of Id-keyhole
limpet hemocyanin (KLH)-pulsed DC (5×-,10×, 50χ106

cells and 10×106-, 50×107 cells, respectively). The
patient-specific Id was used as whole protein in 4
patients whereas 6 additional patients had their DC
charged with Id (VDJ)-derived HLA class I restricted pep-
tides. The administration of Id-pulsed DC was well tol-

erated with no clinically significant side effects. So far,
6 patients have been fully evaluated for their immuno-
logical response to DC vaccination. Six of 6 patients
developed a humoral and T-cell proliferative response
to KLH. Moreover, 5/6 showed circulating IFN-γ-secret-
ing T cells by Elispot. Conversely, none of the patients
mounted a B-cell response to Id whereas 6/6 developed
a Id-specific T-cell proliferative response and 4/6 IFN-γ-
secreting T cells. Delayed-type hypersensitivity (DTH)
tests showed 6/8 and 2/8 patients responsive to KLH and
tumor Id, respectively. With a median follow up of 10
months, 7/10 patients have stable disease, 1 patient is
in molecular CR and 2 patients progressed. In summary,
positive selection of circulating CD14+ monocytes
allows the generation of mature and functional DC suit-
able for clinical trials and cryopreservation does not
affect the phenotype and function of pre-loaded DC.
Injections of cryopreserved Id-pulsed DC are safe and
induce T-cell tumor-specific responses.

CO057
LONG-TERM OUTCOME OF DOUBLE AUTOTRANSPLANT AS FRONT LINE
THERAPY OF MULTIPLE MYELOMA
Crippa C, Galli M, Barbui AM, Rambaldi A, Barbui T
Divisione di Ematologia, Ospedali Riuniti, Bergamo, Italy

Background: Conventional chemotherapy treatment
of multiple myeloma is rather disappointing, since less
than 10% of patients attain a sustained complete remis-
sion (CR) with a median overall survival (OS) of approx-
imately 3 years. High-dose chemotherapy with periph-
eral stem cell support increases the CR rate up to 50%
and significantly prolongs the OS (median about 5 years).
Aim: We evaluated the long-term outcome of patients
with newly diagnosed multiple myeloma treated with
the Total Therapy I (TT-I) (Barlogie et al., Blood 1997;
89:789).  Patients’ characteristics: 321 new cases of mul-
tiple myeloma were diagnosed at our Institution from
April 1997 until June 2002. 116 were enrolled in the TT-
I program: 13 of them were excluded after the first VAD
course for disease progression or comorbid conditions, 1
patient died after the third VAD (for unknown reason),
and another one has not yet received the 1° autotrans-
plant; the remain 9 patients were treated and followed-
up in other centers. The other 92 patients received at
least one autotransplant: they represent the cohort of
the present study. They were 44 males and 48 females,
meadian age 58 years (range, 36-67), followed-up for a
median time of 32 months (range, 11-81). Clinical stag-
ing: IA (n 2), IIA (n 10), IIIA (n 71), IIIB (n 9). Type of
myeloma: IgG (n 51), IgA (n 17), light chain (n 18), non-
secretory (n 5), plasma cell leukemia (n 1). Laboratory
details at diagnosis, median value (range): serum crea-
tine 1 mg/dl (0,46-10,6), β2 microglobulin 3 mg/L (0,13-
16,8), CRP 0,36 mg/dl (0,1-14), LDH 325 U/L (175-631),
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serum calcium 9,3 mg/dl (7-14,7). Conventional cyto-
genetic (or FISH) analysis was performed in 60 patients:
36 had a normal karyotype, 3 cases had del 13q-, 1 case
had del 11q-, 3 others had a complex karyotype, and in
the remaining 17 the assay was not informative.  Fol-
lowing high-dose cyclophosphamide and granulocyte-
colony stimulating factor, all patients mobilised enough
peripheral hematopoietic stem cells (at least 6 millions
CD34+/kg), which underwent negative selection in 41
cases (Barbui et al., Br J Haematol, 2002;116:202).
Results: Seventy-nine patients (86%) completeletd the
program, and the other 13 received only one autotrans-
plant for B virus hepatitis (n 6), bad performance status
after the 1° autotransplant (n 3), severe neuropathy (n
1), cardiomyopathy (n 1), disease progression and death
(n 1), allotransplant (n 1). Response to treatement, i.e.,
complete remission (CR), very good partial remission
(VGPR), partial remission (PR), no response (NR), disease
progression, and relapse (Bladè et al, Br J Haematol
1998;102:1115), was evaluated after: 

1. Cyclophosphamide: CR/VGPR 26%, PR 54%, NR 17%; 
2. 1st autotransplant:  CR/VGPR 73%, PR 24%, NR 2%; 
3. 2nd autotransplant:  CR/VGPR 87%, PR 12%, NR 1%. 
Median event-free survival (EFS) was 40 months,

median OS has not yet been reached (68% at 82
months), median time to disease progression or relapse
was 38 months. By univariate analysis, patient’s status
after induction treatment (3 VAD courses and cyclophos-
phamide) significantly influenced the EFS. In fact,
patients in CR/VGPR had an EFS of 59% at 72 months,
whereas patients in PR and NR had a median EFS of 34
and 40 months, respectively (p=0,03).  Conclusions: TT-
I significantly prolongs EFS and OS of multiple myeloma
patients with a limited toxicity. Patients in CR/VGPR
after induction treatment have the best clinical out-
come. Also the majority of patients in PR/NR achieved
CR/VGPR after the 1°autotransplant, even though with
a shorter EFS. Our findings suggest the need to improve
the induction therapy in order to increase the rate of
early response. 

CO058
A COMBINATION OF MELPHALAN, CYCLOPHOSPHAMIDE, AND
PREDNISONE FOR TREATING PATIENTS WITH WALDENSTRÖM’S
MACROGLOBULINEMIA
Petrucci MT,° Annibali O,* Fossati C,* Levi A,° Martini
V,° Summa V,* Tirindelli MC,* Avvisati G,* Mandelli F°
°Dipartimento di Biotecnologie Cellulari ed Ematologia
Università “La Sapienza”, *Ematologia Università
“Campus Bio-Medico”, Rome, Italy

Introduction. Waldenström’s macroglobulinemia (WM)
is a rare lymphoproliferative disorder characterized by
high levels of IgM immunoglobulin, lymphoplasmocytic
bone marrow infiltration ± lymphoadenopathy and
splenomegaly. Standard therapy for patients with symp-

tomatic WM is considered the oral administration of
alkylating agents; however, reports about treatment are
scanty, and due to the low prevalence of WM, most of
the series are based on a low numbers of patients. We
report here the results obtained in newly diagnosed WM
patients using an oral chemotherapeutic regimen com-
bining melphalan, cyclophosphamide and prednisone
(MCP). Design and Methods: From July 1973 to April
2002, we observed 98 newly diagnosed consecutive WM
patients. Of these, 26 were asymptomatic and did not
require any treatment. The remaining 72 patients (46
males and 26 females) were treated because of the pres-
ence of anemia, hyperviscosity syndrome, hemorrhagic
manifestations, significant cytopenias or extensive lym-
phadenopathy and/or hepatosplenomegaly. The labora-
tory and clinical characteristics of the treated patients
were: median age 61 years (42-87 yrs), median mono-
clonal IgM 3.6 mg/dL (range:1.5-6,7 mg/dL), Median Hb
levels 12g/dL (range: 7-16 g/dL). There were 70% of the
patients with Hb levels <10 g/dL, 20% had hyperviscos-
ity syndrome, 31% had splenomegaly and 10% had
superficial adenopathy. Treatment consisted of melpha-
lan (6 mg/m2) + cyclophosphamide (125 mg/m2) + pred-
nisone (40 mg/m2) administered orally from day 1 to 7
of each course, repeated every 4-6 weeks for a total of
12 courses. Maintenance treatment consisted of daily
chlorambucil (3 mg/m2) and prednisone (6 mg/m2) until
progression. Only patients who completed at least one
course of treatment were considered evaluable Respond-
ing and stable patients received the maintenance treat-
ment until progression. Results. Among 72 treated
patients, only one patient was lost to follow-up few days
after initiation of therapy; therefore,a total of 71
patients were available for response to therapy. A
response, defined as a reduction > 50% in the serum
IgM initial levels, was achieved by 56/71 (80%) evalu-
able patients and 10 of these (18%) had a reduction
> 75% in the serum IgM level. Moreover, additional 7
(9.8%) patients had a reduction < 50% but > 25% of the
initial IgM levels with disappearance of all clinical symp-
toms and a reduction of lymphoadenopathies and
splenomegaly. The remaining 8 (10.2%) patients had dis-
ease progression, including one patient who developed
a histologic transformation in non-Hodgkin aggressive
lymphoma. After a follow up ranging from 1.2 yrs to
17.4 yrs (median 6 years), median event free survival
and overall survival were 3.8 yrs and 6.6 yrs respective-
ly with 14/71 patients still alive and 11 still responding.
Therapy was well tolerated and acute toxicity was lim-
ited to transient nausea, vomiting and mild neutropenia.
Conclusions. This chemotherapeutic oral protocol is effi-
cacious and safe for treating patients with WM; more-
over, results in overall survival are not worse than those
obtained with more aggressive and expensive protocols
based on new drugs.
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CO059
A PROSPECTIVE RANDOMIZED TRIAL OF INTERMEDIATE DOSE
MELPHALAN (100 mg/m2) VS ORAL MELPHALAN/PREDNISONE
Palumbo A, Bringhen S, Bertola A, Cavallo F, Falco P,
Rus C, Barbui A,§ Bergonzi C,§ Caravita T,§ Carella M,§
Guglielmelli T,§ Lauta V,§ Liberati A,§ Musto P,§ Nunzi
M,§ Petrucci MT,§ Pregno P,§ Pogliani E,§ Rossini F,
Dammacco F,§ Mandelli F,§ Pileri A, Boccadoro M
Divisione di Ematologia dell’Università di Torino,
Azienda Ospedaliera S. Giovanni Battista, Ospedale
Molinette - Torino, Italy and the Italian Multiple
Myeloma Study Group§

A clinical relationship between dose-intensity of mel-
phalan and response rate has been demonstrated in mul-
tiple myeloma. Melphalan 200 mg/m2 with autologous
stem cell rescue is an effective treatment for myeloma
patients who are younger than 65 years. It is uncertain
whether melphalan 100 mg/m2 (MEL100) can offer sim-
ilar results in older patients. In a case-matched control
analysis, we previously demonstrated that MEL100 was
superior to MP in terms of response rate, event-free sur-
vival (EFS) and overall survival (OS). To definitively address
this issue, a multicenter randomized study was per-
formed. One-hundred and ninety-five myeloma patients,
under the age of 70 years, entered the study between
October 1997 and December 2000. Patients were ran-
domly assigned at the time of diagnosis to receive either
conventional oral melphalan and prednisone or 2 cours-
es of MEL100 followed by stem cell support. Complete
remission was 29% after MEL100 and 6% after MP
(p<0.001). Partial remission were is 49% after MEL100
and 37% after MP (p=0.61). No response were 21% after
MEL100 and 57% after MP (p<0.001). Median event-free
survival was 28.5 months in the MEL100 group and 16.4
months in the MP group (p<0.001). The probability of
overall survival for 50 months was 72% in MEL100 group
and 40% in MP group (p<0.01). Treatment related mor-
tality was 4% after MEL100 and 1% after MP (p=0.11).
In conclusion, MEL100 is an effective first line treatment
for elderly myeloma patients. MEL100 is superior to MP
in terms of complete remission rate, event-free survival
and overall survival.

CO060
COMBINED THALIDOMIDE-DEXAMETHASONE THERAPY FOR PATIENTS
WITH NEWLY DIAGNOSED MULTIPLE MYELOMA
Zamagni E, Cavo M, Cellini C, Tosi P, Testoni N,
Tonelli M, De Vivo A, Cangini D, Tacchetti P, Lucarelli
B, Terragna C, Soverini S, Tura S, Baccarani M, writing
Committee of the “Bologna 2002” Clinical Trial
Institute of Hematology and Medical Oncology
“Seràgnoli”, University of Bologna, Italy

In January 2002, we started a phase II multicenter
study with combined thalidomide-dexamethasone as

primary therapy for patients with newly diagnosed MM.
By study design, thalidomide-dexamethasone were
administered for 4 months in an attempt to reduce
tumor cell mass before collection of autologous periph-
eral blood stem cells (PBSC) with high-dose cyclophos-
phamide (HD-CTX) and two subsequent transplantations
of PBSC to support two sequential courses of melpha-
lan at 200 mg/m2. The starting dose of thalidomide was
100 mg/d, with a subsequent increase to 200 mg/d after
14 days; the monthly dose of dexamethasone was 40
mg/d on days 1 to 4, with courses repeated on days 9 to
12 and 17 to 20 on the first and third month of thera-
py. The first 50 patients who entered the study were
evaluated for response, toxicity and collection of PBSC.
Eighty-six percent of these patients were in advanced
clinical stage and approximately 50% of them had high-
risk MM, as identified by the presence of chromosome
13 abnormalities. On an intent-to-treat basis, the rate
of at least or more than partial remission (PR) was 70%,
including 4 who attained stringently defined complete
remission and 7 additional patients with more than 90%
decrease in their M protein concentration. Among
responders, a decrease in serum M protein concentration
by at least 50% above pretreatment levels was regis-
tered in 77% of the cases at the end of the first month
of therapy. There was no apparent difference in the rate
of at least or more than PR between patients with and
without monosomy of chromosome 13 (65% vs 77%,
respectively); however, the corresponding rates of pro-
gression for the two groups of patients were 22% vs. 4%.
Side effects with thalidomide were mild in most of the
patients and did not require dose reductions. Grade 3-4
toxicities included constipation (14%), fatigue (10%),
neuropathy (6%) and skin rash (2%). In addition, deep
vein thrombosis (DVT) was a troublesome adverse event,
with an overall frequency of 18% (26% among the first
19 patients and 12% among the subsequent 31 who
received fixed low-dose prophylactic warfarin (1.25 mg
daily). Overall, 4 patients (8%) required thalidomide dis-
continuation due to toxicity. Following thalidomide-dex-
amethasone therapy, 3 patients (6%) failed to collect
the minimum threeshold dose of 2×106/kg CD 34+ cells,
while in the remaing patients the median number of
collected CD 34+ cells was 7×106 CD34+ cells/kg. It is
concluded that combined thalidomide-dexamethasone
has definite antitumor activity as primary therapy for
MM. Based on the ease of oral administration, relative-
ly mild extramedullary toxicity and apparent lack of
PBSC injury, thalidomide-dexamethasone deserves fur-
ther investigation as an alternative to VAD in patients
who are candidates to subsequent autologous trans-
plantation.

Funding: Supported in part by MIUR, progetto FIRB
RBAU012E9A_001 (M. Cavo), Università di Bologna,
Progetti di Ricerca ex-60% (M. Cavo) and Fondazione
Carisbo.
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PO001
OUTCOME OF ADVANCED CLL PATIENTS RELAPSED AFTER AN
AUTOLOGOUS STEM CELL TRANSPLANTATION
Trisolini SM, Mauro FR, Capria S, Baldacci E, Dessanti
L, Proia A, Foa R, Mandelli F, Meloni G
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università “La Sapienza”, Roma, Italy

Between 1995 and 2002, 30 chronic lymphocytic
leukemia (CLL) patients (pts), median age 46 years (range
22-59), with advanced disease (Binet stages B or C), who
achieved clinical complete remission (CR) (24 pts) or
partial remission (PR) (6 pts) after fludarabine (FLU),
were submitted to HD-Cyclophosphamide to collect
peripheral blood stem cells (PBSC) and were autograft-
ed at our Institution. Four of 30 pts failed to collect PBSC
and underwent a marrow collection and reinfusion. The
BEAM (BCNU, etoposide, Ara-c, melphalan) conditioning
regimen was utilized in most pts (24). At the time of
transplant, all pts were in clinical CR: 18 pts after one
line of therapy, 5 after two lines and 7 after three or
more lines, with a median interval from diagnosis to
transplant of 41 months (range 8-131). The overall sur-
vival probability is 0.62, projected to 95 months from
transplantation. Eighteen of the 30 pts (60%) showed a
clinical relapse after a median time from transplant of
31.5 months (range 2-79). Neither the number of lines
of therapy before transplant (1 or ⁄ 2 lines) nor the inter-
val from diagnosis to transplant (< 36 or ⁄ 36 months)
significantly influenced progression-free survival prob-
ability. Two of 18 pts have not required treatment after
25 and 5 months from relapse, while 16 have under-
gone treatment with a median interval from clinical
relapse to treatment of 3.5 months (range 1-38). Two of
16 patients were refractory after two lines of therapy
(chlorambucil (CB), FLU plus cyclophosphamide (CY): 1
pt; CB, vincristine: 1 pt). Thirteen of the 16 patients
(81.2%) achieved a clinical partial response: 11 (84.6%)
after a first line of therapy (CB: 6 pts; Rituximab alone:
3 pts; FLU plus CY: 1 pt; PVABEC regimen: 1 pt) and 2
after two lines of therapy (CB, FAND plus Campath: 1 pt;
Rituximab, FAND: 1 pt). One out of 16 patients achieved
a clinical complete remission after a first line of thera-
py (CB plus FLU plus CY plus Rituximab). The median
response duration was 10 months (range 1-36). Overall,
14/18 relapsed patients are alive with a median follow-
up of 29.5 months after relapse (range 5-50), of 68

months after transplant (range 15-95) and of 99.5
months after diagnosis (range 43-142), while 4 patients
have died because of disease progression after 46, 36, 32
and 31 months from relapse, 70, 67, 47 and 71 months
from transplant, and 112, 134, 149 and 105 months from
diagnosis, respectively. Our experience suggests that the
majority of CLL patients relapsing after an autograft
have a chance of achieving a new response with
chemotherapy, with a median survival of 46 months
from relapse and of 149 months from diagnosis.

PO002
CLINICAL SIGNIFICANCE OF SOLUBLE APOPTOTIC MOLECULES IN
B-CHRONIC LYMPHOCYTIC LEUKEMIA 
Del Poeta G, Del Principe MI, Maurillo L, Suppo G,
Venditti A, Buccisano F, Marini R, Piccioni D,
Tamburini A, Tendas A, Mazzone C, Irno Consalvo M,
Luciano F, Amadori S
Cattedra e Divisione di Ematologia, Università
“Tor Vergata”, Ospedale S. Eugenio, Roma, Italy

B-chronic lymphocytic leukemia (B-CLL) sympto-
matic patients are often refractory to conventional
treatment and this problem seems to be in part relat-
ed to the fact that B-CLL cells are resistant to chemo-
therapeutic-induced apoptosis. However, when cul-
tured in vitro, spontaneous apoptosis occurs, suggest-
ing the existence in vivo of survival-promoting factors,
among them increased levels of soluble apoptotic mol-
ecules, such as Fas and annexin V, that inhibit the
receptorial apoptotic pathway, and Bcl-2, an anti-
apoptotic mitochondrial protein. Soluble forms of CD95
and CD95 ligand in human serum are able to block
Fas/Fas ligand interaction and thus prevent apoptosis.
Also, IL-18, a immunoregolatory cytokine, downregu-
lates Fas-mediated apoptosis increasing the protein
expression of p53 and Fas ligand and high levels were
found in acute myeloid leukemias. In order to define the
prognostic impact of these apoptotic molecules on the
clinical outcome of B-CLL, we investigated 183
patients, median age 65 years, 98 males and 85
females. Soluble CD95 (sCD95), soluble Annexin V (sAn-
nexin V), and IL-18 were assayed on plasma of periph-
eral blood samples by immunoenzymatic methods. Bcl-
2 protein (sBcl-2) was determined on leukocyte lysate
samples by an ELISA procedure. The thresholds of pos-
itivity were set at >7.5 ng/mL for sCD95, >2 ng/mL for
sAnnexin V, >500 pg/mL for IL-18 and >400 U/mL for
sBcl-2. With regard to patients characteristics, 51 had
low Rai stage, 126 intermediate stage and 6 high stage.
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Within the intermediate/high Rai stages, there were
71/79 IL-18+ patients (p=0.0005), 38/41 sAnnexin V+
cases (p=0.00001), 47/55 sCD95+ pts (p=0.0006) and
41/43 Bcl-2+ patients (p=0.0003). β2-microglobulin
>2.2 mg/mL was significantly associated with IL-18
>500 pg/mL (54/79; p<0.00001), sCD95 >7.5 ng/mL
(41/54; p=0.00001), sBcl-2 > 400 U/mL (32/42;
p=0.0001) and sAnnexin V >2 ng/mL (29/41; p=0.004).
Furthermore, the presence of three or more intratho-
racic/abdominal lymphadenopathies (>3 cm in diame-
ter) and/or splenomegaly was significantly correlated
with higher IL-18 (39/79; p=0.01), higher sCD95
(32/55; p=0.0001), higher sAnnexin V (24/41; p=0.008)
and higher sBcl-2 (23/43; p=0.04). Within a group of
54 patients treated with fludarabine, a higher com-
plete remission (CR) rate was found only in sAnnexin V
negative patients (87% vs 13%; p=0.001). Moreover,
significant shorter progression-free survival (PFS) and
overall survival (OS) were observed in Il-18+ patients
(25% vs 67% at 9 years; p=0.002 and 41% vs 95% at
11 years; p=0.0005), in sCD95+ patients (28% vs 54%
at 9 years; p=0.01 and 46% vs 64% at 11 years;
P=0.01), in sBcl-2+ patients (17% vs 56% at 9 years;
p=0.00008 and 23% vs 71% at 11 years; p=0.00007)
and in sAnnexin V+ patients (13% vs 56% at 9 years;
p=0.0002 and 35% vs 78% at 11 years; p=0.01). In
multivariate analysis, sBcl-2 was confirmed to be an
independent prognostic factor with regard to PFS
(p=0.01) together with CD38 expression (p=0.005).
Therefore, these soluble apoptotic proteins, mainly
sBcl-2, represent significant biological parameters to
enucleate high risk subsets. The considerable impact of
apoptotic pathways on the clinical course of B-CLL
patients should encourage the experimental use of
apoptosis-targeted drugs in combination with
chemotherapy in order to increase the response rate
and to prolong time to progression and survival. 

PO003
GENE EXPRESSION ANALYSIS AND IMMUNOGLOBULIN MUTATIONAL
STATUS IN CHRONIC LYMPHOCYTIC LEUKEMIA 
Marasca R, Maffei R, Chiodino C, Tenedini E,*
Zucchini P, Castelli I, Curotti M, Morselli M, Schirosi
L, Fontana M, Martinelli S, Tagliafico E,* Torelli G
Hematology Unit, Department of Oncology and
Hematology, and *Department of Biomedical Sciences,
University of Modena and Reggio Emilia, Modena, Italy

B-cell chronic lymphocytic leukemia (B-CLL) is a lym-
phoproliferative disorder characterized by the accu-
mulation of clonal, small B-lymphocytes co-expressing
B-cell-associated antigens as well as the CD5 mole-
cule and surface immunoglobulins, in general IgM and
IgD. The clinical course of CLL patients is quite variable,
with many patients surviving for prolonged period

without therapy, whereas other succumb rapidly
despite aggressive treatment. Despite having several
phenotype characteristics of naïve B1a cells, CLL have
been shown to have somatically mutated immunoglob-
ulin variable region genes in more than 50% of cases.
According to this fact, CLL patients can be divided into
two subgroups with different clinical behaviour and
survival.  Here we report the expression levels analysis
of specific genes known to be differentially expressed
in CLL subsets as well as of different genes involved in
lymphocytes differentiation and in the germinal centre
reaction according to the immunoglobulin mutational
status.  The status of Ig genes was defined analysing the
nucleotide sequence of expressed rearranged immu-
noglobulin heavy chain (IgH) genes obtained by direct
sequencing of RT-PCR products of 122 well character-
ized B-CLL cases. Somatic mutations were found in 70
cases (58%), including 20 cases (27.8%) with a low
rate of mutations (2 to 5% base substitutions)(M-CLL).
The remaining 52 cases were defined unmutated (UM-
CLL), as defined by the presence of a rate of base sub-
stitution lower than 2%. Mutational status well corre-
lated with overall survival showing a median survival of
16.9 years of the mutated group and of 6.3 years of the
mutated one (p: 0.0052). Moreover, unmutated patients
seem to have a more aggressive disease requiring treat-
ment in the great majority of cases (73.2%) that was
necessary in only the 34.6% of the M-CLL (p:0.0001).
Large scale gene expression analysis was assessed by
microarray technology in order to identify specific
expression gene profile specifically related to mutated
or unmutated immunoglobulin status. Total RNA
extracted from 8 cases (4 M-CLL and 4 UM-CLL) was
converted into labelled cRNA and hybridized to U95A
Affymetrix Gene Chips representative of about 12.000
genes. Gene profiling was analysed by supervised clus-
tering in order to compare the two CLL cell populations
defined for the presence of Ig somatic mutations.
Although the low number of cases examined, the analy-
sis showed the presence of a small number of genes dif-
ferentially expressed among the two CLL groups.
Expression of different genes were analysed by Real-
TimePCR on 50 CLL cases indicating a statistical corre-
lation between Ig mutational status and a higher
expression in UM-CLL of BCL6, CD38 and ZAP-70 genes.
Moreover, very different expression levels in different
samples were found also for the FAS and A-MYB genes
that do not correlate with the IgH status. The same
cases were also studied for CD38 levels performed by
flow-cytometry expressed both as the percentage of
CLL positive cells and as antibody-binding capacity
(ABC). Data analysis revealed that the more statistical-
ly relevant parameters related to IgH status were CD38
and ZAP-70 mRNA expression levels as determined by
real time PCR.
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PO004
A MUTATIONAL STATUS OF IGVH GENES CONSISTENT WITH
ANTIGEN-DRIVEN SELECTION HAS PROGNOSTIC IMPACT INSTEAD OF
PERCENT OF MUTATIONS IN B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA 
Gattei V,* Rupolo M,° Zucchetto A,* Stefanon A,*
Dal Bo M,* Canton E,* Berretta M,° Nanni P,* Steffan
A,@ Ballerini PF,§ Damiani D,^ Doliana R,# Attadia V,*
Buccisano F,** Del Poeta G,** Pucillo C,^ Colombatti
A,# Degan M*
*Clinical and Experimental Hematology Research Unit,
°Medical Oncology, #Experimental Oncology 2, @Blood
Bank, Centro di Riferimento Oncologico, I.R.C.C.S.,
Aviano (PN); ^University of Udine; §De Gironcoli Hospi-
tal, Conegliano (TV); **University of Tor Vergata/S.
Eugenio Hospital, Rome, Italy

Mutational status of IgVH genes is, along with CD38
expression, a prognostic marker in early stages of B-
cell chronic lymphocytic leukemia (B-CLL). Configura-
tion of IgVH genes with more than 2% mismatch
(mutated, M, B-CLL) correlates with longer survival. In
an unselected series of 69 B-CLLs (46 male and 23
females; median age 64.0 years, range 32-97), we ana-
lyzed the mutational status of IgVH genes (67/69) and
the expression of CD38 (64/69). By using the 2% muta-
tion cut-off, 44.8% (30/67) of cases were M B-CLL,
while expression of CD38 above 30% of positive cells
was found in 45.3% (29/64) of cases. A retrospective
comparison with survivals was possible in 58 (CD38)
and 61 (IgVH mutations) cases. While survival curves
demonstrated the significance of CD38low as a marker
of good prognosis (p = 0.041), we were not able to con-
firm the prognostic value of IgVH mutational status by
utilizing the 2% mutation cut-off (p = 0.275). Since M
B-CLL may derive as a transformation of post-germinal
center (GC) B cells as the result of a positive selection
operated by the antigen, we investigated whether the
mutational status was or not consistent with that of B
cells which underwent antigen-driven selection. This
was accomplished by applying statistical methods eval-
uating a significant skewing of replacement mutations
from framework (FR) to complementarity-determining
(CDR) regions. According to this approach, 27/67 cases
displaying a significant excess of R mutations in CDRs
and/or scarcity in FRs (significantly mutated, sM, B-
CLL). These patients had longer survivals both if com-
pared with all the other cases, i.e. UM (< 2% muta-
tions) and not significantly mutated (nsM, > 2% muta-
tions) B-CLLs (p=0.010), as well as with the groups of
nsM (p=0.022) and UM (p=0.042) B-CLLs alone. The
superior survival of sM B-CLL patients held true,
although at borderline significance (p=0.050) also when
the good prognosis group of CD38low B-CLLs was sep-

arately analyzed. These data give, for the first time, for-
mal proof of a better prognosis for those B-CLL cases
which have arisen from post-GC B cells and suggests a
certain caution in a wide application of the cut-off of
2% somatic mutations as a prognostic determinant,
without demonstration of antigen-driven selection.

PO005
LONG-TERM FOLLOW-UP OF HAIRY CELL LEUKEMIA PATIENTS
FRONT-LINE TREATED WITH 2-CHLORODEOXYADENOSINE
Alinari L, Marchi E, Tani M, Musuraca G, Gabriele A,
Stefoni V, Zinzani PL, Baccarani M
Insitute of Hematology and Medical Oncology
“L. e A. Seràgnoli”, University of Bologna, Italy

The management of patients with hairy cell leukemia
(HCL) has evolved significantly over the past two
decades. In fact, both 2’-deoxycoformycin (DCF) and
2-chlorodeoxyadenosine (2-CdA) induce complete
response (CR) in the majority of the patients with HCL.
However, fewer data exist on the long-term follow-up
of patients who have undergone the characteristically
brief exposure to 2-CdA therapy. Thus, it is important
to evaluate such long-term outcome data in order to
better understand the efficacy of this agent in the man-
agement of HCL. We reviewed the long-term follow-up
data of 37 untreated HCL patients treated with a sin-
gle course of 2-CdA administered as a single continu-
ous IV infusion for 7 days at the dose of 0.1 mg/kg/day
or at a dose of 0.15 mg/kg 2 hours infusion once a week
for 6 courses or at a dose of 0.15 mg/kg/day 2 hours
infusion for 5 consecutive days in our institute from
January 1991 and February 2001. Of 37 patients, 29
(78%) achieved a CR and 6 (16%) a partial response
(PR), with an overall response rate of 94%. After a
median follow-up of 90 months (range: 20-168), there
have been 8 (27%) relapses. All these relapses occurred
between 42 and 128 months. All relapsed patients were
re-treated with 2-CdA at the dose of 0.15 mg/kg/day
for 5 days in a 2-hour infusion, and 75% and 25% then
obtained CR or PR, respectively. The median duration of
this second response was 50 months (range: 36-96). All
but one of these patients are still maintaining the sec-
ond response to 2-CdA. The 14-year overall and the
relapse-free survivals are 96% and 52%, respectively.
In HCL patients a single dose of 2-CdA induces a long-
term CR with a 14-year survival > 90%. Over 50% of
patients tend to appear clinically cured by this proce-
dure, but the lack of a long-term plateau in the relapse-
free survival curve still warrants caution on this point.
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PO006
INCIDENCE OF SECOND NEOPLASIA IN B-CELL CHRONIC
LYMPHOCYTIC LEUKEMIA: RETROSPECTIVE ANALYSIS ON 165
PATIENTS TREATED WITH CHLORAMBUCIL MAINTENANCE
CHEMOTHERAPY
Callea V, Morabito F,° Stelitano C, Oliva B,
Brugiatelli M,* Nobile F
Divisione Ematologia, Azienda Ospedaliera
Bianchi-Melacrino-Morelli, Reggio Calabria,
°Centro Trapianti Midollo Osseo, Azienda Ospedaliera
Bianchi-Melacrino-Morelli, Reggio Calabria, *Divisio-
ne Ematologia, Azienda Ospedaliera Papardo, Messina,
Italy

The incidence of second neoplasia (SN), retrospec-
tively analyzed on 642 B-cell Chronic Lymphocytic
Leukemia (B-CLL) patients consecutively observed in our
institution, resulted 14.8% (95/642); in particular 79
cases (12.3%) developed an epithelial cancer and 15
(2.5%) underwent transformation into aggressive non
Hodgkin Lymphoma (Richter Syndrome). In the remain-
ing case, a diagnosis of Thrombocytemia was performed
some years before B-CLL detection. In this study we
investigated the impact of prolonged maintenance ther-
apy with Chlorambucil, given twice a week, with a 5-
15 mg/day schedule, in 165 responding patients belong-
ing to this series. After excluding 5 cases who developed
SN before any treatment start, 160 patients were
accounted, 93 males and 67 females, median age 66
years (range 43-91) and with the following stage dis-
tribution at diagnosis: 94 in stage A according to Binet,
45 B, 14 C; 32 stage 0 according to Rai, 103 stage I-II,
and 18 stage III-IV. The median maintenance duration
was 36 months (range 7-120) and after a follow-up of
78.6 months (range 7-303), 31 patients (19.3%) under-
went SN. Gastrointestinal tract (32.2%), lung (22.5%),
skin (19.3%) and prostate (3.2%) were the most fre-
quently involved sites. Richter syndrome occurred in the
remaining 22.5% of cases. No case of acute leukemia or
myelodysplastic syndrome has been recorded. The medi-
an time interval from the therapy start and SN devel-
opment was 37 months (range 2-232). Comparing the
main clinical characteristics at diagnosis between cas-
es who developed SN and the remaining who didn’t,
only stage according to Binet showed a significant rela-
tionship (p=0.049) with SN occurrence; in fact, 56.6%
of SN were diagnosed in stage A, 43.3% in stage B and
nobody in stage C, as expected of their longer survival.
However, no significant difference in terms of overal
survival between patients undergoing SN and the
remaining ones was observed. In conclusion, the inci-
dence of SN in the group exposed to the maintenance
therapy seems slightly increased when compared to that
of the remaining patients of the whole series (19.4% vs
13.0%). But to better define the real impact of the

maintenance therapy on SN development, further
analyses are actually in progress with the aim to com-
pare this subset of patients to cases undergoing SN
without receiving any treatment and to cases treated
with an induction therapy without maintenance. 

PO007
UNMUTATED AND MUTATED VH GENES REVEAL HETEROGENEITY IN
HAIRY CELL LEUKEMIA, WITH BOTH SUBSETS EXPRESSING
MULTIPLE ISOTYPES AND AID BUT LACKING CD27 AND CD38
Forconi F, Raspadori D, Lenoci M, Ippoliti M, Gentili S,
Gozzetti A, Fabbri A, Bocchia M, Sahota SS,*
Babbage G,* Stevenson FK,* Lauria F
Divisione di Ematologia e Trapianti, Dipartimento di
Medicina Clinica e Scienze Immunologiche, Università
di Siena, Italy, *Molecular Immunology Group, Tenovus
Laboratory, Cancer Sciences Division, Southampton
University Hospitals, UK

Analysis of immunoglobulin (Ig) variable (V) region
genes provides insight into the clonal origins of B-cell
tumors. Normally, naive IgM/D-positive B-cells have
not initiated somatic hypermutation (SHM), generally
localised to the germinal center (GC). Following anti-
gen encounter in a mature B-cell, SHM and isotype
switch are initiated in a GC reaction. There is a critical
role for activation-induced-cytidine-deaminase (AID)
in both processes. Post-GC B-cells have generally com-
pleted SHM and differentiate either into CD27+ mem-
ory B-cells or into CD38+ve plasmablasts. CD38 is also
a marker of early events in B-cells during initial stages
of the GC reaction, and reappears on Ig secreting plas-
ma cells. The majority of hairy cell leukemias (HCL) have
been shown to derive from a cell which has undergone
mutation in VH genes with a low level of intraclonal
heterogeneity, and expressing multiple isotype tran-
scripts in single hairy cells. This suggested arrest at a
stage of isotype switch where RNA processing events
precede deletional recombination.  In the present study,
we have investigated the stage of arrest in HCL further,
by correlating their VH gene status with Ig isotype, AID,
CD27 and CD38 expression. Eleven of 13 cases revealed
mutated VH genes (range 93.5-98.6%) with a low lev-
el of intraclonal heterogenity confirmed (10/11). Het-
erogeneity also established a mutated status in cases
displaying ≈98% homology. Notably, 2/13 HCL dis-
played germline VH genes (100% homology), and both
cases were V3-30-derived. Both mutated (10/11) and
unmutated cases (2/2) co-expressed pre- (IgM and/or
D) and post-switch (IgG and/or A) isotypes on the hairy
cells. AID transcript was expressed in 10/11 HCL, and a
loss of exon 4 AID variant was additionally identified in
8/10 cases. In 9/10 AID+ cases, switching was apparent,
but AID did not correlate with SHM in 2 cases (1 mutat-
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ed HCL AID-, 1 unmutated HCL AID+). Of note, CD27
and CD38 expression was absent in all cases. Our analy-
sis demonstrates that HCL can be now be divided into
a VH gene mutated and a novel unmutated subset. Both
subsets can isotype switch, and for unmutated HCL,
this raises the question of at which site this may be
occuring. AID tends to associate with IS, but not always
with SHM, suggesting a potential dissociation. Both
subsets of HCL lack CD27 and CD38, suggesting either
an aberrant pattern of expression, or neoplastic arrest
prior to acquisition of these markers in the mutated
subset. VH genes now reveal heterogeneity of HCL, with
patterns of AID, CD27 and CD38 expression being com-
mon.

PO008
CLINICAL AND PROGNOSTIC FEATURES OF CD5 NEGATIVE MATURE B
CELL LEUKEMIAS: A RETROSPECTIVE STUDY ON 139 PATIENTS
PERFORMED BY INTERGRUPPO ITALIANO LINFOMI
Baldini L,* Luminari S,° Vitolo U,# Federico M,°
Ambrosetti A,@ Calori R,* Capalbo S,^ Pulsoni A,§
Cortelazzo S,** Goldaniga M,* Cro L,* Bellei M,°
Barbui T,** Brugiatelli M°° on behalf of the Intergrup-
po Italiano Linfomi
*Dipartimento di Ematologia I, Ospedale Maggiore
IRCCS, Milano; °Dipartimento di Oncologia ed Emato-
logia, Università di Modena e Reggio Emilia, Modena;
#Unità operativa di Ematologia, Azienda Ospedaliera
“S. Giovanni Battista”, Torino; @Sezione di Ematologia,
Università di Verona, Verona; ^Divisione di Ematologia,
Università degli Studi di Bari, Bari; §Ematologia,
Università La Sapienza, Roma; **Divisione di Ematolo-
gia, Ospedali riuniti, Bergamo; °°U. Op. Ematologia, Az.
Osp. “Papardo”, Messina, Italy

Introduction: CD5 (andCD10) negative mature B-cell
leukemias (MBCL) are a group of chronic disorders that
are considered the leukemic phase of indolent lym-
phomas like lymphoplasmacytic lymphoma and mar-
ginal lymphoma origin (excluding the well defined forms
of hairy cell and prolymphocytic leukemia). Those lym-
phomas are characterized by an indolent course but
have never been extensively studied so far. The IIL has
retrospectively collected data on 139 patients with CD5
negative MBCL and performed a study with the aim of
defining their clinical behaviour and to evaluate prog-
nostic features. Patients and methods: patients includ-
ed into the study were observed from 1988 to 1999 by
4 italian cooperative groups and 1 single institution. To
be included in the study patients should have a periph-
eral lymphocyte count above 5x109/L at presentation
with an immunocytomorphologic diagnosis of CD5 neg-
ative mature B-cell leukemia. So far 118 patients are
evaluable, 18 are pending because of missing or uncon-

firmed data and 3 were excluded due to date of diag-
nosis. Results. The median age of the 118 patients was
68 years (range 40-88), and male/female ratio was 0.96.
Sixty-six percent of the patients had Binet stage A, 14%
stage B and 20% stage C; splenomegaly was present in
64% of the cases; 10% of patients presented with poor
performance status (ECOG PS > 1) and 17% had B
symptoms at diagnosis. As far as laboratory data are
concerned median lymphocyte count was 10.4x109/L
(range 5.1-111); anemia (Hb <11 g/dL) was present in
25%, thrombocytopenia (plt <100x103/L) in 14%, ESR
>30mm in 34%, elevated β2microglobulin in 76%,
abnormal LDH in 28%. A serum monoclonal component
was detected in 35 (30%) patients being of G, A and M
class in 17, 2 and 16 patient respectively. Treatment
varied among institutions and time of diagnosis: 79
patients were initially addressed to a watch and wait
policy; only 26 of those required treatment during fol-
low up, defining a 3 years freedom from treatment sur-
vival of 65%. Chemotherapy regimens were as follows:
single agent 66%, CVP-like 3%, CHOP-like 28%, Flu-
darabine 3%. After a median follow-up of 36 months
(range 1-160 months), 3 and 5-years OS rates were
88% and 81% respectively. In univariate analysis only
the presence of advanced age (>60 years), elevated LDH
and of splenomegaly correlated with a poorer survival
(p=0.009, p=0.0001 and p=0.04 respectively). Interna-
tional Prognostic Index model was able to identify dif-
ferent groups of patients (23, 47, 26 and 4% of patients
with an IPI score of 1,2,3 and 4 respectively), with sig-
nificant different OS rates (p=0.0001) varying from
100% 5 year-OS for patients with up to one adverse
parameter to 82% for those with 2, to 58% for those
with 3 or more adverse features. Conclusions: The pre-
liminary analysis on 118 cases showed that CD5 nega-
tive MBCL are leukemias characterized by an indolent
clinical course with variable presenting features. Further
analysis will allow the identification of patients with
MBCL characterized by poorer survival.

PO009
B-CHRONIC LYMPHOCYTIC LEUKEMIA CELLS EXERT IN VITRO
CYTOTOXICITY MEDIATED BY TUMOR NECROSIS FACTOR α
Rosati E,* Sabatini R,* Tabilio A,° Di Ianni M,° Marconi P*
*°Department of Clinical and Experimental Medicine,
*General Pathology and Immunology Section,
°Hematology and Clinical Immunology Section,
University of Perugia, Italy 

Tumor necrosis factor α (TNFα) is constitutively pro-
duced by B-chronic lymphocytic leukemia (B-CLL) cells
and acts as an autocrine factor for their growth and
survival. However, there is little information on the pos-
sible cytotoxic effects which TNFα released by B-CLL
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cells can exert on different cell types. In this study, we
investigated whether B-CLL cells in vitro may be cyto-
toxic against TNF α-sensitive hematopoietic cell lines
of different origin by TNFα production. Furthermore,
since TNFα production is modulated by several cyto-
kines, we examined the effect of interleukin (IL)-2 and
IL-12 on TNF α release by B-CLL cells and B-CLL cell
cytotoxicity. We chose these cytokines on the basis of
other studies demonstrating that T cells and dendritic
cells from patients with B-CLL have an increased abil-
ity, compared to cells from normal subjects, for pro-
ducing in vitro IL-2 and IL-12, respectively, both spon-
taneously and after activation. B-CLL cells were puri-
fied from blood of 12 patients. Cytotoxicity of B-CLL
cells and supernatants of B-CLL culture against TNFα-
sensitive Jurkat, U937 and K562, and TNFα- resistant
Raji cells was measured by an 18-hour 51chromium
release assay. TNFα in the supernatants of B-CLL cul-
tures was quantified by enzyme-linked immunosorbent
assay (ELISA). TNFα gene expression was analyzed by
Northern blotting. In 8 of 12 patient samples examined
(66.6%), B-CLL cells, at an E:T ratio of 100:1, in vitro
killed Jurkat, U937 and K562 cells (21.4±6.1%,
13.3±3.9%, 6.5±2.8% cytotoxicity, respectively), but
not Raji cells. The following results support the involve-
ment of TNF α in B-CLL cell cytotoxicity: 1) it was
strongly reduced by anti-TNF α neutralizing antibod-
ies (Abs), 2) TNF α was detected in the supernatants
of cytotoxic B-CLL cells, 3) these supernatants were
cytotoxic against Jurkat, U937 and K562 but not Raji
cells and this cytotoxicity was completely neutralized
by anti-TNFα Abs. When B-CLL cells were stimulated
for 24 hours with IL-2 (50 U/mL) and IL-12 (4 ng/mL)
alone, release of TNFα was unchanged compared to
unstimulated cultures, but when cytokines were added
in combination, they induced a strong increase of TNFα
release and mRNA expression. B-CLL cells stimulated
with IL-2 plus IL-12 also exerted an increased cyto-
toxicity, which was related to the enhanced TNF α pro-
duction, because anti-TNFα Abs strongly reversed this
effect. In conclusion, our data show that B-CLL cells
can kill in vitro TNFα -sensitive cell lines via TNF α pro-
duction and that this cytotoxicity is increased by IL-2
plus IL-12. These results raise the question of whether
TNFα released by B-CLL cells can exert a cytotoxic
activity in vivo.

Funding: MIUR funds 2001, project ‘Meccanismi di
sopravvivenza e accumulo linfocitario nella patogene-
si dei disordini linfoproliferativi’.

PO010
DEFINITION OF B-CELL VARIANT-CHRONIC LYMPHOID LEUKEMIA
ACCORDING TO A PROPOSED COMBINED FLOW
CYTOMETRY/FLUORESCENT IN SITU HYBRIDIZATION
DIAGNOSTIC ALGORITHM
Cro L, Guffanti A,* Cortelezzi A, Zucal N, Goldaniga
M, Luminari S, Nobili L, Rossi F, Neri A, Intini D,
Maiolo AT, Baldini L
U.O. Ematologia 1, Ospedale Maggiore IRCCS, Univer-
sità degli Studi, Milano; *Divisione di Medicina I, Ospe-
dale Fatebenefratelli e Oftalmico, Milan, Italy

We have recently proposed a simplified immunophe-
notypic classification (IC) of mature B cell lymphoid
leukemias (MBC-LL) based on sIg intensity, and CD5 and
CD23 expression (Cro et al. Leukemia, 17: 125, 2003). In
the case of CD5+ MBC-LL, it was particularly interesting
that we identified a CLL-variant cluster (C2: SIg-
bright/CD23- or C3: SIgbright/CD23−) covering situations
whose clinical presentation and prognosis were differ-
ent from those of classic CLL (C1), but similar to those
of leukemic mantle cell lymphomas (MCL). The possibil-
ity that true cases of MCL may be included in C2 and C3
could not be completely ruled out because of the rela-
tively low sensitivity of the PCR analysis of bcl-1
rearrangements. In the present study, we considered an
updated diagnostic algorithm for CD5+ MBC-LL based on
the combined use of our IC and t(11;14)(q13;q32) detec-
tion by means of fluorescence in situ hybridization
(FISH). Analysis of a series of 40 C2 (mean age 57.5; M/F
2.2) and 29 C3 cases (mean age 66.5; M/F 2.3) using our
new diagnostic algorithm showed that eight of the C2
and 19 of the C3 cases could be classified as forms of
leukemic MCL; however, the remaining 32+10 cases (C2-
v-CLL) maintained a specific immunophenotype pattern
and clinical presentation in respect to classical CLL. The
majority of these cases were positive for CD79b, FMC7,
CD1c, CD49d and CD38 (p<.0001) and showed high flu-
orescence intensity of CD20, CD79b and FMC7
(p<.0001); on the contrary, the expression of CD43 was
less frequent (p<.0001). The C2-v-CLL cases were sig-
nificantly different from the C1 cases in terms of the
following clinico-hematological variables: age <70 yrs,
lymphocytosis <20×109/L (p<.0001), presence of
splenomegaly (p=.001), and high serum LDH levels
(p=.008). Comparison of overall survival in a series of
150 C1 (median follow-up: 84 months, 43 deaths), 42
C2-v-CLL (median follow-up: 32 months, 8 deaths) and
27 C3-MCL cases (median follow-up: 23 months, 19
deaths) revealed a significant difference only between
the C3-MCL and the other two clusters, even if a worse
trend was observed in the C2 variant subset. In conclu-
sion, our study identifies a variant form of CLL that is
molecularly different from the leukemic form of MCL,
but has some immunophenotypic and clinical similari-
ties.
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PO011
LOW DOSE SUBCUTANEOUS CAMPATH 1-H (C1H) THERAPY IS SAFE
AND EFFECTIVE IN IN RELAPSING/REFRACTORY CHRONIC
LYMPHOCYTIC LEUKEMIA 
Cortelezzi A,* Bertani G,° Fantini N,° Molteni M,°
Fracchiolla NS,° Maiolo AT*
Istituto di Scienze Mediche dell’ Università degli Studi
di Milano,* IRCCS Ospedale Maggiore Policlinico,
Milano°, Italy

Treatment of CLL with standard regimen C1H (30
mg×3/w i.v. for 12 wks) can be associated with acute
toxicity due to sudden cytokine release and to infec-
tions (mainly CMV reactivation). It has been recently
shown that subcutaneous administration of C1H
reduce immediate reactions and that a low dose sched-
ule (10 mg×3/w) for up to 18 weeks is as effective as
standard dose. For these reasons we treated 8 patients
affected by advanced CLL (M/F 7/1; median age 65
years, range 51-73; IWCLL clinical stage: IVC in 4 cas-
es, IIIB in 3, IIB in 1; median WBC count 58×103/m3,
range 19,7-122,9) with low dose subcutaneous C1H. To
further reduce cutaneous reactions 5 mg hydrocorti-
sone were injected together with C1H. Five patients
had previously received 2 lines of chemotherapy and 3
patients received C1H as second line therapy because
of previous occurrence of autoimmune hemolytic ane-
mia, precluding further use of purine analogues. After
a median treatment period of 5 weeks (range 2-12)
these are our results: Safety: all patients are alive; no
systemic adverse reaction and only 2 local transitory
erythemas were observed; a cutaneous infection sus-
tained by Pseudomonas aeruginosa (ecthyma gan-
grenosum) developed in one patient, previously treat-
ed with polychemotherapy including alkylating agents,
fludarabine and rituximab. Despite patients’ recent clin-
ical history was positive for CMVAgp65 antigenemia
(1 pt), autoimmune hemolytic anemia (3 pts), infec-
tious pneumonia (1 pt) and HBV positive viral hepati-
tis (1 pt), only one bacterial pneumonia was recorded
and no other infections were observed, neither CMV
reactivation; no autoimmune cytopenias were record-
ed. Efficacy: one of the patients showed refractoriness
to therapy, one obtained CR according to the NCI cri-
teria after 8 weeks of treatment and is now in a man-
teinance regimen with 2 monthly dose of C1H (10 mg);
5 patients obtained PR and are still on treatment; one
patient is not evaluable (too early). Despite the small
number of enrolled patients up to now, the low toxic-
ity profile and the ease of administration are encour-
aging. The observed overall response rate of nearly
85%, before the completion of planned treatment, in
this subset of advanced CLL is extremely interesting
and deserve further investigation.

PO012
FAND REGIMEN PLUS RITUXIMAB: AN EFFECTIVE SALVAGE
TREATMENT IN YOUNG PATIENTS WITH FLUDARABINE-RESISTANT
B CELL CHRONIC LYMPHOCYTIC LEUKEMIA
Scaramucci L, Niscola P, Bongarzoni V, Montanaro M
Haematology Unit, Azienda ASL Viterbo, Italy

Patients with fludarabine-resistant or early relapsed
B cell chronic lymphocytic leukemia (CLL) have few
effective therapeutic options and generally a poor
prognosis. Despite the remarkable advances in disease
management allowed by the development of new and
more effective salvage treatments, the outcome of this
subset of patients is generally considered disappoint-
ing. Encouraging results from an intensive poly-
chemotherapy regimen including fludarabine, ara-C,
mitoxantrone and dexamethasone (FAND), have recent-
ly been reported. We report the following cases to bring
attention to the possibility of sustained durable remis-
sion with anti-CD20 monoclonal antibody (rituximab)
in patients with active and fludarabine-resistant dis-
ease who have obtained a good response after treat-
ment with the FAND regimen. The series included three
patients, all male, with a median age of 54 (48-59)
years, Of these, two were in Rai stage III and one in
stage IV disease. The FAND regimen included fludara-
bine (25 mg/m2 i.v. days 1-3), ara-C (1 g/m2 i.v. days 1-
2), mitoxantrone 10 mg/m2, i.v. day 1) and dexametha-
sone (20 mg i.v. days 1-3). Granulocyte colony-stimu-
lating factor (G-CSF) was given on day 5 until to recov-
ery. Two patients, presenting disease-related and ther-
apy-induced anemia respectively, received epoetin alfa.
Each FAND course was administered monthly and four
courses were given on outpatient basis. All patients
received the standard prophylactic measures for infec-
tious complications. One month after the completion of
salvage treatment, the patients received rituximab, 375
mg/m2 once weekly for 4 consecutive weeks as consol-
idation therapy. Patients with objective response or sta-
ble disease after the rituximab therapy received sched-
uled maintenance courses of the same agent at 6-
month intervals in an attempt to prolong the duration
of remission and to delay the progression, according to
the previously suggested role of rituximab in the long-
term management of an other CD20 expressing lym-
phoid malignancy, the follicular non Hodgkin’s lym-
phoma. According to NCI criteria, two patients achieved
a complete remission (CR) and one a partial response
(PR), given the persistence of a large spleen that was
removed, presenting only minimal residual disease in
the bone marrow after splenectomy. Hematologic tox-
icity included grade III-IV anemia, neutropenia and
thrombocytopenia, that were recorded in 2/12 (16.6%),
12/12 (100%) and 6/12 (50%) cycles respectively.
Grade II mucositis occurred in all courses. No patients
required admission or transfusions of blood-derived
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products. Non-hematologic toxicities were not record-
ed. The treatment with rituximab was conducted
according to standard dosage and schedule and the
patient did not experience any severe side effect. The
patients had received three, four and four rituximab
courses respectively. The overall survivals and the pro-
gression free survival lasted for 28, 34, 39 and 20, 26,
30 months, respectively. In two out of the three patients
minimal residual disease was found by immunopheno-
type analysis while the third patient, who had previ-
ously undergone a splenectomy, had no CD20/CD5 lym-
phoid cells in the bone marrow and in the peripheral
blood after the completion of the fourth rituximab
course. Despite the remarkable improvements record-
ed in recent years in the CLL management, the treat-
ment approach for young patients with active and
advanced disease remains a changeling concern. In a
recent reported experience (Mauro et al., Haematolog-
ica 2002), FAND regimen produced a 78% response rate
in patients with active disease who had previously
failed fludarabine therapy. The actuarial median time to
progression was 28 months. The patients in CR who did
not receive further therapy after FAND showed a low-
er probability (30% at 41 months) of a longer actuari-
al time to progression than those who underwent
autologous stem cell transplantation, suggesting the
need for post-remission treatment to improve the qual-
ity and the duration of responses. Recently, several
reports have been published claiming the efficacy of rit-
uximab in the treatment of B-CLL, suggesting that this
agent has activity against this disease as a single agent
or in association with fludarabine. The high efficacy of
the FAND regimen and our early impression that the
responses are durably maintained by rituximab, lead us
to adopt this scheme as second line therapy in this sub-
set of B-CLL patients with very few effective thera-
peutic options. Although the very small series limits
the value of our observation, these results suggests that
in young patients who are in response after FAND but
do not meet the eligibility criteria for high dose
chemotherapy with allogenic or autologous stem cell
rescue, rituximab may play a role in delaying the pro-
gression and perhaps in prolonging survival. Further
controlled studies on larger cohorts of patients and
with longer follow-up are needed to evaluate this
treatment approach in the the setting of patients with
active and fludarabine-failed CLL disease.

PO013
FAND REGIMEN FOLLOWED BY MAINTENANCE RITUXIMAB IN YOUNG
PATIENTS WITH FLUDARABINE-RESISTANT B CELL CHRONIC
LYMPHOCYTIC LEUKEMIA:THE EXPERIENCE OF A SINGLE CENTER
Scaramucci L, Niscola P, Bongarzoni V, Andrizzi C,
Ciafrino R, De Gregoris C, Morucci M, Tini V,
Buffolino S,* Montanaro M
Hematology Unit, Montefiascone Hospital, Azienda
sanitaria Locale ASL Viterbo, Human Biotecnology and
Hematology Department, “La Sapienza” University,
Rome, Italy

Patients with fludarabine-resistant B-Cell chronic
lymphocytic leukemia (CLL) have few effective thera-
peutic options and alternative approaches are required
in this setting to obtain long-term disease control. An
intensive polychemotherapy regimen, including flu-
darabine, ara-C, mitoxantrone and dexamethasone
(FAND), has shown highly effective and promising
results (Mauro et al., Haematologica 2002). Recently,
several reports have been published claiming the effi-
cacy of anti-CD20 monoclonal antibody (rituximab) in
the treatment of CLL, suggesting that this agent has
activity against this disease as single agent or in asso-
ciation with fludarabine. We report our experience on
a combined chemo-immunotherapy in three cases,
focusing attention on the possibility of sustained
durable remission with rituximab in patients with
active and fludarabine-resistant disease, who have
obtained a good response after salvage treatment with
the FAND regimen. The three patients were male, with
median age of 54 (48-59) years, 2 were fludarabine-
resistant and 1 progressed within three months from
the completion of the last fludarabine course. At the
evaluation for FAND regimen, out of these, two were in
Rai stage III and one in stage IV disease. They had no
histocompatible sibling. All patients were properly
informed and gave written consent. Patients received
monthly courses including fludarabine (25 mg/m2 i.v.
days 1-3), ara-C (1 g/m2 i.v. days 1-2), mitoxantrone 10
mg/m2, i.v. day 1) and dexamethasone (20 mg i.v. days
1-3). Four courses were given on outpatient basis.
Granulocyte colony-stimulating factor was given on
day 5 until to recovery. One month after the comple-
tion of salvage treatment, the patients received the rit-
uximab, 375 mg/m2 once weekly for 4 consecutive
weeks as consolidation therapy. Patients presented an
almost stable response after rituximab and received
another 4 maintenance courses, at 6-month  intervals,
in an attempt to prolong the remission and to delay
progression, according to the previously suggested role
of this agent the long-term management of another
CD20 expressing lymphoid malignancy. Minimal resid-
ual disease (MRD) was monitored by immunopheno-
typing and, in patients with < 10% bone marrow (BM)
lymphocytes, by molecular analysis. According to NCI
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criteria, the FAND regimen, achieved complete remis-
sion (CR) in two patients and a partial response (PR) in
the third; last had persistence of a large spleen that was
removed surgically. Hematologic toxicity included grade
III-IV anemia, neutropenia and thrombocytopenia,
which were recorded in 2/12 (16.6%), 12/12 (100%)
and 6/12 (50%) cycles respectively. Grade II mucositis
occurred in all courses. No patients required admission
or transfusions. All patients had a residual CLL popula-
tion in the BM and one also in the peripheral blood
(PB), detectable by immunophenotyping, after comple-
tion of the FAND regimen. The treatment with ritux-
imab was conducted according to standard dosage and
schedule and the patient did not experience any severe
side effect. Two patients completed the treatment while
the third received 3 out of the four-planned courses.
Response duration and overall survival lasted 20,26,30
and 28,34,36 months. The patient who previously
underwent splenectomy, on the last assessment after
the completion of the fourth rituximab course, achieved
molecular remission. Another had no CD20/CD5 lym-
phoid cells in the BM and in PB after the third course
of rituximab, molecular analysis is underway. In the
remaining patient, although presenting no clinical signs
of disease, 30% CD20/CD5 lymphocytes were
detectable in BM by immunophenotyping and no
improvement in MDR was seen after three rituximab
course compared to evaluation after the FAND regi-
men. In spite of the remarkable improvements in recent
years in CLL management, the therapeutic approach in
young fludarabine-failed patients remains a clinical
concern. We have presented here the favorable and
long-standing response obtained with the FAND regi-
men followed by rituximab in three CLL patients who
had been previously treated with fludarabine. Anti-
CD20 was given as maintenance in repeated cycles in
an attempt to prolong response duration. Second-line
regimens in fludarabine-resistant CLL patients usually
result in responses of limited duration, with a median
time to progression of approximately 2  years. In this
context, different strategies for consolidation of
response have been proposed (mainly, stem-cell trans-
plantation and treatment with Campath-1H). The dura-
tion of ongoing responses, ranging from 22 to 32
months, supports a favorable effect of maintenance
with rituximab, shown by the improvement of the
response achieved with FAND by clearance of residual
CLL population in two out the three patients, one of
these with a molecular remission. In spite of the few
cases treated, the high efficacy of the FAND regimen in
three fludarabine-resistant patients and the durable
responses maintained by rituximab, lead us to hypoth-
esize this strategy to prolong the time to progression.

PO014
CASPASE-1 (ICE) INHIBITOR ENHANCES DRUG-INDUCED APOPTOSIS
IN CHRONIC LYMPHOCYTIC LEUKEMIA B CELLS AFTER CD40
TRIGGERING
Abbondio C,* Clavio M,° Balleari E,° Gobbi M,°
De Totero D*
*Immunopharmacology Lab.,National Institute for
Cancer Research, Genoa and °Dept. of Internal Medici-
ne, Chair of Hematology, University of Genoa, Italy

Control of cell growth and differentiation in B-cell
malignancies may be regulated by autocrine production
of cytokines. In chronic lymphocytic leukemia (CLL) cer-
tain cytokines secreted by neoplastic B cells might pro-
long their survival, while others could limit the expan-
sion of the neoplastic B cell clone. We recently report-
ed that CD40 triggering upregulates TNF receptor I and
II (TNFRI/II) on CLL B cells and that increased levels of
TNF-α and IFN-γ, produced by CD40-activated cells,
contribute to sensitize CLL B cells to fludarabine-
induced apoptosis. Caspases-1 and -6 are the principal
mediators of fludarabine- or dexamethasone-induced
apoptosis in resting CLL B cells, but the same caspases
(1 and 6) appear no longer involved after CD40-acti-
vation. Within a group of 10 CLL patients studied, we
further observed that caspase-1 (ICE) inhibitor (YVAD-
FMK), instead of inhibiting apoptosis, synergizes with
fludarabine, and to a further extent with dexametha-
sone, in apoptosis induction of CD40-activated cells.
Since caspase-1 is capable of mediating apoptosis but
also of processing interleukin-1 β (IL-1β) precursor into
the active form, we investigated IL-1 β release in rest-
ing and in activated cells. We could demonstrate that
the levels of IL-1 β secreted were significantly higher
in CD40-activated cells (mean±SD: 343±206 pg/mL
than in cells at resting conditions (39±93 pg/mL;
p=0.006, student t test). Altogether these findings indi-
cate a crucial role of caspase-1 activation and IL-1β
secretion in counteracting fludarabine- and dexam-
ethasone-induced apoptosis in CLL B cells after CD40
triggering. In agreement with this suggestion the addi-
tion of caspase-1 inhibitor, which neutralizes process-
ing of pro-IL-1β into the mature IL-1β form, strongly
amplifies apoptosis induced with the two drugs. These
data further highlight as an altered profile of cytokines,
secreted by activated neoplastic B cells, may condition
their final response to pharmacological treatment.
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PO015
MODULATION OF CD80, CD86, AND CD95 ON THE SURFACE FROM
CLL PATIENTS BY PREACTIVATED AUTOLOGOUS T LYMPHOCYTES
Chiurazzi F,° Marra N,° Villa Mr,° Sellitto A,* De Fanis
U,* Romano C,* Lucivero G,* Rotoli B°
°Cattedra di Ematologia, Università Federico II, Napoli,
*Divisione di Medicina Interna, Allergologia e
Immunologia Clinica, Dipartimento di Gerontologia e
Geriatria, SUN, Napoli, Italy

Profound immune dysfunction is a constant feature
in B-cell chronic lymphocytic leukemia (B-CLL)
patients. Immunological abnormalities include severe
hypogammaglobulinemia, impaired immunoglobulin
class switching, and diminished germinal center for-
mation. This state of immune suppression renders B-
CLL patients highly susceptible to infections, which
contribute greatly to morbidity and mortality in this
disease. Impaired T cell function in B-CLL has been sug-
gested to result from inhibitory effects exerted by the
clonal B lymphocytes. Thus, since the presence of
leukemic cells may represent a major obstacle to effi-
cient T cell activation, we isolated T lymphocytes from
12 B-CLL patients, stimulated them with phorbol 12-
myristate 13-acetate (PMA) plus ionomycin for 4 hours,
and then cocultured them with autologous leukemic B
cells in a 1:1 ratio for 24-40 hrs. We found that CD86
and CD95 expression could be markedly upregulated
using this approach (p<0.0001 vs. cocultures of CLL B
cells and unstimulated T cells), whereas CD80 expres-
sion was augmented only in a minority of patients
(p=0.051); more importantly, these effects were
observed even when preactivated T cells were rechal-
lenged with CLL B cells at the same low T/B cell ratio
observed in vivo. CD40L was not the only determinant
of the observed effects, since supernatants from pre-
activated T lymphocytes were capable to induce upreg-
ulation of the investigated markers on CLL B cells with
high efficiency. Intracellular cytokine staining of pre-
activated T cells and blocking experiments with specif-
ic monoclonal antibodies identified IFN-γ as the
cytokine mainly responsible for the above effects.
Research is ongoing to assess the ability of CLL B cells
with high expression of CD86 and CD95 to prime T cell
responses and to undergo apoptosis, respectively.

PO016
LOW-DOSE FLUDARABINE IN ELDERLY PATIENTS WITH B-CLL
REFRACTORY TO CHLORAMBUCIL TREATMENT
Capochiani E, Bernardini I, Cerri E, Cupini S,
Di Marsico R, Marcucci L, Russo F
Haematology Section, Oncology Department,
Spedali Riuniti Livorno, Italy

In the last years the treatment of patients with chron-
ic lymphocytic leukemia (CLL) has changed because of
the introduction of new agents mainly the purine
analogs. Fludarabine, alone or in combination with oth-
er drugs, has been reported to be effective in the treat-
ment of CLL, both as first line and salvage therapy, but a
relevant number of infectious complications have been
described, particularly in elderly patients. The aim of this
work was to evaluate the efficacy, the toxicity, and the
incidence of infectious episodes of a regimen with low
doses of fludarabine in elderly patients with B-CLL refrac-
tory to chlorambucil therapy.  We report our experience:
ten patients with refractory B-CLL with a median age of
73 years (4 in stage B and 6 in stage C) were enrolled. Flu-
darabine was administered by intravenous infusion at a
dose of 25 mg/m2, (max 50 mg) for 3 days every 4 weeks
until a maximum of 6 cycles.  All patients enrolled were
evaluable for response.  Two out of 10 patients achieved
a complete remission (CR), 6/10 a partial response (PR)
with an overall response rate (CR+PR) of 70%, according
to National Cancer Institute-Working Group response
criteria. Two patients were considered resistant. In only
one patient, a severe neutropenia (neutrophils <
0.5×109/L) occurred and a pulmonary complication devel-
oped which required treatment with systemic antibiotics
and granulocyte colony-stimulating factor (G-CSF).  Non-
hematologic toxicity was negligible in all patients. The
low-dose fludarabine treatment appeared to be effec-
tive in this subset of B-CLL patients, reproducing a sim-
ilar overall response rate obtained with other combina-
tion therapies based on fludarabine-full doses. In addi-
tion, in this group of elderly patients, toxic side effects
were negligible and infectious complications very low.

PO017
FLOW CYTOMETRIC EVALUATION OF CYTOKINE PRODUCTION IN B-
CLL PATIENTS
Boito K,* Mordacchini M,* Danesin C,° Stefani PM,°
Inella B,° Chiusolo P,° Gherlinzoni F.°
* SIT Ospedale di Treviso; ° U.O. Ematologia Ospedale di
Treviso, Italy

Introduction. The study of cytokine production (CP)
has been proposed by several Authors to follow the
outcome in B-CLL. In particular, IL-6 and IL-10 levels
have been associated with unfavorable characteristics



and worse prognosis. Since Flow Cytometry allows the
simoultaneous evaluation of multiple analytes (IL-2,
IL-4, IL-10, IL-6, TNF-alfa and IFN-gamma), in this
study we have extended the range of cytokine analy-
sis, with the aim to verify a new test for the clinical
management of B-CLL patients (pts). Patients and
Methods. The study group consisted of 20 pts  with
diagnosis of B-CLL (10 pts in RAI 0, 8 pts in RAI 1, 2 pts
in RAI 2). All the pts were off treatment for at least 3
months. The initial treatment was chlorambucil in 2
pts and CHOP in 1 case. Clinical and laboratory evalu-
ation included medical history, physical examination,
blood and platelet counts, serum chemistry, beta 2 -
microglobulin, serum protein electrophoresis, quanti-
tative immunoglobulin levels, peripheral and bone mar-
row lymphocyte immunophenotype, chest X-ray and
abdomen and pelvis echoscan. CP was performed in
peripheral blood samples by Cytometric Bead Array
(CBA, BD Pharmingen - San Diego, CA), according to the
manifacturer instructions, time 0 and every 6 months
afterwards, and analysed by FACSCalibur Flow Cytome-
ter - BD, using CBA Software. Phenotypic features were
investigated by the following MoAbs: anti-CD19 PE, -
kappa, -lambda, -CD5, -CD23, -CD11c, -CD38, -CD103,
-CD10 and FMC7 FITC by 2 colours flow cytometry and
Cell-Quest software - BD. As contro group the periph-
eral blood of 20 healthy donors was used. Statistical
analysis was performed by Student’s t-test. Results. The
pts of this study were divided in 2 subsets, according
to the CP levels: subset 1 included pts with CP < CP
medium value of control group; subset 2 included pts
with CP > CP medium value of control group. The most
interesting data concerned IL-6 and IL-10 cytokines:
subset 1 pts showed the clinical features of B-CLL ear-
ly stages (9/10 pts in RAI 0, 3/8 pts in RAI 1); by con-
trast subset 2 pts resulted in more advanced stages
(1/10 pt in RAI 0, 5/8 pts in RAI 1, 2/2 pts in RAI 2).
Moreover we found  a positive statistical correlation
between beta 2-microglobulin levels and IL-6 CP (p
< 0.05) or IL-10 CP (p < 0.03) or CD 38 positive lym-
phocytes (p < 0.001). Discussion. B-CLL pts show het-
erogeneous clinical courses. Therefore new identifiers
of clinical subsets with favorable versus poor prognoses
would be very helpful for patient management. Sever-
al parameters have been proposed, such as lymphcyte
doubling time, circulating levels of beta2-microglobu-
lin, bone marrow histology, CD38 positive pymphocytes
and cytokine production. The results of this study show
the involvement of IL-6 and IL-10 on B malignant cell
proliferation and confirm the role of beta 2-microglob-
ulin and of CD38 expression as important prognostic
factors in B-CLL.  In conclusion, flow cytometric eval-
uation of CP could be considered a useful mean to
investigate the progress of disease and to correlate
clinical features with outcome markers.    

PO018
QUANTITATIVE CD38 EXPRESSION ANALYSIS IN CHRONIC
LYMPHOCYTIC LEUKEMIA
Maffei R, Chiodino C, Marasca R, Curotti M, Zucchini
P, Castelli I, Martinelli S, Fontana M, Torelli G
Hematology Unit, Department of Oncology and
Hematology, University of Modena and Reggio Emilia,
Modena, Italy

B-cell chronic lymphocytic leukemia (B-CLL) is a
malignant B-cell proliferation with a wide spectrum of
clinical of disease, course and prognosis. Moreover,
based on the mutational status of the variable region
of the immunoglobulin genes, CLL is separable into two
subtypes with different cellular origin and different
clinical behaviors, unmutated CLL (UM-CLL) being asso-
ciated with a significantly shorter survival than mutat-
ed ones (M-CLL). CD38, originally described as a T-cell
antigen, is expressed in a wide range of cell types,
including medullary thymocytes, germinal center lym-
phoblasts, plasma cells, monocytes, stem cells and
endothelial cells. Although its function is unknown,
CD38 antigen was used as a marker of lymphocytes
activation as well as in the systematic classification of
T or B cell malignancies. Recently, CD38 expression was
proposed as a prognostic indicator in B-CLL. In partic-
ular, CD38 expression detected in more than 30% of B-
CLL cells, appears to be related to a worse course of the
disease. Moreover, some authors suggested that CD38
expression correlates with the mutational status of
immunoglobulin. Nevertheless, there has been some
controversy about the real impact of CD38 expression
as an indipendent prognostic factor as well as a pre-
dictor of Ig mutational status. Here we report CD38
gene expression analysis using different and comple-
mentary techniques in order to obtain expression data
at transcriptional and post-transcriptional levels. In
particular, flow-cytometry expressed as percentage of
CD38-positive CLL cells and antibody-binding capaci-
ty (ABC) as well as quantitative RealtimePCR were per-
formed on 50 B-CLL cases in which the immunoglob-
ulin mutational status was also determined. Higher lev-
els of CD38 transcripts were significantly present in
UM-CLL than M-CLL (p<0.001). Strictly correlations
were not found analysing the same cellular popula-
tions by flow cytometry, in particular CD38 expression
reported as percentage of CD38 positive cells poorly
correlates with the Ig mutational status. No statistical
correlation was also found between ABC quantitative
CD38 expression and Ig status. Nevertheless, a strong
correlation was found when UM-CLL were examined
separately, a large number of these CLL display higher
CD38 expression levels with both ABC and real-time
PCR. In conclusion, quantitative analysis of CD38 tran-
scripts is an efficient parameter able to distinguish M-
CLL from UM-CLL.
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PO019
SERUM LEVELS OF PRO-ANGIOGENIC FACTORS AND CD38
EXPRESSION IN EARLY B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA
Dore F, Bonfigli S, Fozza C, Longinotti M
Istituto di Ematologia, Università di Sassari, Italy

B-cell chronic lymphocytic leukemia (B-CLL) follows
heterogeneous clinical courses and several biological
parameters have been found to predict the clinical out-
come. High CD38 expression identifies a subgroup of B-
cell chronic lymphocytic leukemia patients with a
greater disease activity and a shorter survival. In partic-
ular, CD38 positive B-cells show several functional prop-
erties, including the propensity to undergo apoptosis.
Increased levels of pro-angiogenic factors have recent-
ly been demonstrated to be related to a higher risk of
disease progression in early stages of B-CLL. Moreover,
these angiogenesis-related factors have also been
demonstrated to correlate with Bcl 2 expression. The
involvement of both factors in the apoptosis pathway as
well as their prognostic role in B-CLL prompted us to
investigate the possible correlation between CD38
expression and pro-angiogenic factors.  We analysed
serum levels of vascular endothelial growth factor
(VEGF) and basic fibroblast growth factor (bFGF) in 30
untreated patients with early B-CLL and in 20 healthy
controls. The mean age of B-CLL patients was 71 years-
old (range 56-88) and all of them were at Binet stage A.
The patients showed different CD38 expression levels,
detected by flow cytometric analysis. In particular,
according to the percentage of leukemic cells positive for
CD38, patients were classified into two groups: those
with less than 20% CD38+ (low expression) and those
with 20% or more CD38+ (high expression). VEGF and
bFGF serum concentration levels were evaluated by a
quantitative ELISA technique. Serum levels of VEGF were
not significantly elevated in B-cell CLL patients (mean
283.7 pg/mL, range 0-889 pg/mL) compared with con-
trol group (mean 242.8 pg/mL, range 0-701 pg/mL). On
the other hand, serum levels of bFGF were significantly
higher in B-CLL patients (mean 15 pg/mL, range 0-66.7
pg/mL) than in healthy controls (undetectable in all)
(p=0.01). We did not found any relation between serum
levels of VEGF or bFGF and CD38 expression. Further-
more, no significant differences were found in serum
levels of VEGF as well as of bFGF between patients with
CD38 high and CD38 low expression. These data indicate
the absence of correlation between serum levels of pro-
angiogenic factors and CD38 expression, at least in ear-
ly B-CLL patients, and suggest that these two negative
prognostic markers could be related to different path-
ways involved in disease progression. Further investiga-
tions are necessary to define if any relationship among
serum levels of VEGF or bFGF and CD38 could be present
in patients at advanced clinical stage and during disease
progression.

PO020
HEPATITIS B VIRUS INFECTION IN CLL PATIENTS TREATED WITH FLU-
DARABINE AND STEROID COMBINATION THERAPY
Mauro FR*, Valle V*, Gentile M*, Solinas S*, Cafolla A*,
Giammartini E*, Anticoli Borza P*, Sanchez Mete L°,
Attili AF°, Foà R*  
*Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università degli Studi di Roma 'La Sapienza', °Divisione
di Gastroenterologia, Dipartimento di Medicina Clinica,
Università di Roma 'La Sapienza', Roma, Italy

One hundred and sixteen chronic lymphocytic
leukaemia (CLL) patients with advanced disease who
received a first  line (46 pts) or second line (70 pts) Flu-
darabine (Flu) and steroid combination therapy (Flu +
PDN: 81 pts; Flu + PDN +alpha-IFN: 24 pts; FAND: 11 pts)
were retrospectively analyzed to evaluate the prevalence,
morbidity and mortality, and predisposing factors for the
occurrence of hepatitis B virus replication. Prior to treat-
ment, liver function was abnormal in 11 cases (9.5%) and
hepatomegaly was present in 65 cases (56%). Four
patients (3%) were HbsAg and HbeAg positive. A com-
plete Ag/Ab HBV assessment was performed in 74 cases
and 17 (23%) were HbcAb positive. Among the HbcAb
positive cases, 6 were HbsAb negative. Five HbsAg and
HBV-DNA positive hepatitis B virus infections (4%) were
recorded. In all cases, the hepatitis could be related to the
reactivation of a prior HBV infection and occurred in
patients who were HbcAb positive and HbsAb negative
before therapy. Three cases were related to the replica-
tion of a precore mutant HbeAg negative and HbeAb pos-
itive, 2 were observed early during chemotherapy after
the first and the sixth course, while the third case was
recorded 16 months from therapy. The other 2 cases were
HbeAg positive and were observed after 10 and 12
months after chemotherapy. No fulminant cases were
recorded. After hepatitis, 1 patient died because of CLL,
1 persistently HbsAb negative died because of liver fail-
ure 52 months later, while 3 patients recovered and sero-
converted.  Of the 4 HbsAg, HbeAg and HBV-DNA posi-
tive patients, none developed an acute hepatitis during
therapy, 3 responded to chemotherapy; of these, 2 were
maintained with alpha-IFN (3 MUI three times weekly),
while 1 received long-term steroid therapy because of
thrombocytopenia; the last patient, refractory to thera-
py, died because of CLL and disseminated HVZ infection.
In conclusion, in our series HBV infection was an uncom-
mon complication of CLL patients who received Flu and
steroid combination chemotherapy and could be related
to the reactivation of the HBV in all cases. Our data sug-
gest that CLL patients should be tested for HBV before
implementing cytotoxic and immunosuppressive thera-
py in order to identify patients with risk factors for HBV
reactivation. The close monitoring of liver function and
the benefit of a lamivudine treatment or prophylaxis
should be investigated in these patients. 
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PO021
PRELIMINARY EXPERIENCE WITH CAMPATH 10 mg i.v. I.V THREE
TIMES WEEKLY, IN PRETREATED PATIENTS WITH
CHRONIC LYMPHOCYTIC LEUKEMIA 
Laurenti L, Piccioni P, Tarnani M, Sora F, Piccirillo N,
Garzia M, Leone G, Sica S
Istituto di Ematologia, Università Cattolica del Sacro
Cuore, Roma, Italy

Alemtuzumab has recently been used in the treat-
ment of refractory or relapsed CLL, at 30 mg i.v. three
times weekly for 12-16 weeks. In pretreated patients
Campath produced a median 31% PR and 33% OR,
despite 6-20% CMV reactivation, 5.4% bacterial infec-
tions, 3.4% Pneumocistiis carinii, 2.7% mycosis. Based
on the evidence that terminal half-life of Campath has
not yet been defined and that its efficacy at a lower
dose (10 mg s.c three times weekly) was previously
described only in a selected group of patients respon-
sive to fludarabine treatment, we to evaluated the effi-
cacy, immunosuppression, related infection diseases
and costs of using Campath at 10 mg i.v. three times
weekly in pretreated CLL. Starting from November
2002, four CLL pretreated CLL patients, three relapsed
after fludarabine treatment and one relapsed after the
CHOP regimen plus auto-PBSCT, have been treated with
Campath at 10 mg i.v. three times weekly. Three
patients were male with a median age of 58.5 years;
before starting treatment three patients were in stage
B/II, and one patients in stage C/IV. In association with
CLL, one male patient showed autoimmune hemolytic
anemia and one immune trombocytopenia while the
female patient was affected by acquired von-Wille-
brand disease. All patients received antibiotical pro-
phylaxis with Acyclovir, trimetroprin-sulfamethoxazole
and fluconazole from the start of treatment until two
months after stopped treatment. At the time of the
treatment the median of lymphocytes was 28,764/mmc
(range 15,620-62,460) on peripheral blood (PB) and
67% on bone marrow (BM) aspiration; no patients
showed marked lymphoadenomegaly. Follow-up con-
sists of blood cell count before every administration,
antigenemia and PCR for Cytomegalovirus weekly,
abdomen ultrasound and BM aspiration monthly. The
lymphocytes count in PB rapidly decreased achieving
values below 500/mmc after a median of three weeks.
The lymphocytes on BM constantly decreased achiev-
ing a median of 25% after the first month. The nor-
malization of BM lymphocytes was achieved in two
patients after two or three months. The spleen size
decreased in three patients, with normalization at the
end of treatment. Three patients became positive for
Cytomegalovirus antigenemia and PCR on blood sam-
ple between three to six weeks of treatment with a
median of 140/mm3 lymphocytes in PB, and were treat-
ed, after the discontinuation of Campath, with oral

gancyclovir. At the moment two patients are in con-
tinuous complete remission on day +110 and + 55 after
the end of treatment (10 weeks), while the other two
patients are in PR after 5 and 7 weeks of treatment.
Alemtuzumab seems to be an attractive alternative for
these selected patients, because of its efficacy and also
because of its lack of significant myelotoxicity;
although  Cytomegalovirus viremia remained a signif-
icant infectious complication. It is too early to define
the real efficacy of this drug at 10 mg i.v., but the data
encourage the use of such treatment in refractory or
relapsed CLL patients. 

PO022
IMMUNE RECOVERY AFTER AUTOLOGOUS PERIPHERAL BLOOD STEM
CELL TRANSPLANTATION IN PATIENTS AFFECTED BY CHRONIC
LYMPHOCYTIC LEUKEMIA: COMPARISON WITH AN HISTORICAL
GROUP OF PATIENTS
Laurenti L, Piccioni P, Sora F, Piccirillo N, Chiusolo P,
Rutella S, Garzia M, Fiorini A, Putzulu R, Tarnani M,
Leone G, Sica S
Istituto di Ematologia, Università Cattolica del
Sacro Cuore, Roma, Italy

Despite many reports regarding the comparison of
lymphocyte recovery after autologous bone marrow
transplantation with CD34 selected or unselected
peripheral blood stem cells (PBSCT) for HD, NHL, or
multiple myeloma, no data are available concerning
the immune recovery after PBSC transplant for CLL. The
aim of the study was to evaluate lymphocyte recovery
after autologous transplantation in two different lym-
phoproliferative groups of diseases: CLL group and lym-
phoma group (HD and NHL). We compared the
immunological recovery of six patients affected by CLL
(4 males, 2 females with a median age of 50 years)
with ninety-nine patients affected by lymphoprolifer-
ative disorders (58 males, 41 females, with a median
age of 38 years). We evaluated the lymphocytes recov-
ery and the immunoglobulin assay before the trans-
plant, on day 15, 30, 60, 90, 120. We studied: total
lymphocytes, 5 subclasses of lymphocytes (CD3, CD4,
CD8, CD19, CD16-56) and immunoglobulin (IgG, IgA,
IgM) serum levels. The median number of CD34+ cells
infused was respectively 2.57×106/kg (range 1.91-4.63)
in CLL group and 6.05×106/kg (range 1.2-36) in lym-
phoma group. Lymphocyte engraftment after trans-
plantation occurred promptly in the two groups. A lym-
phocyte count > 0.5×109/L was obtained on day +30
(range 15-60) in CLL patients, and on day +18.5 (range
9-64) in lymphoma patients (p=0.047). From day +30
lymphocyte count showed an increase reaching stable
median values above 1×109/L from day 90 in both
groups. Pretransplant T cells appeared to be compara-
ble in the two groups with median values below the



normal range (0.73×109/L in CLL group and 0.57×109/L
in lymphoma group). After transplant the recovery of
CD3+ cells was similar in the two groups with a trend
toward normalization, without reaching normal value
during the study period. The count of CD4+ T helper
lymphocytes showed values below 0.4×109/L before
transplant. Starting from day +15 median values were
constantly below 0.2×109/L in the two groups. CD8+

suppressor T lymphocyte during the first month,
showed median values below the normal range in two
groups. Thereafter lymphoma group achieved normal
value on day +60 while CLL group on day +90. The per-
sistent unbalance of CD4/CD8 ratio in the two groups
was due to the high level of CD8+ and the concomitant
reduction of CD4+. CD19+ B cells showed recovery start-
ing on day +30 without achieving normal values until
day +120. Immunoglobulin G levels in CLL group
reached normal value, while, in lymphoma group, the
levels were below the normal range; immunoglobulin
A levels were into the normal range in both groups,
while immunoglobulin M levels did not reach the nor-
mal range; these results did not achieve statistical sig-
nificance. CD16/56 returned to normal values starting
from day +30, when lymphoma group showed a value
significantly higher than CLL group (p=0.027). In con-
clusion, the immunological recovery after PBSCT was
similar in the two groups of lymphoproliferative disor-
ders even if a longer follow up and a larger series of
patients are necessary to assess the normalization of
the immune system.

PO023
QUANTITATIVE MOLECULAR EVALUATION OF MINIMAL RESIDUAL
DISEASE IN CLL PATIENTS: EFFICACY OF IN VIVO PURGING BY CAM-
PATH 1H
Galimberti S, Cecconi N, Cervetti G, Pacini S, Guerrini
F, Petrini M
Unità Operativa di Ematologia, Università di Pisa, Italy

The application of novel therapies, such as autolo-
gous or allogeneic stem cell transplantation, in the
management of chronic lymphocytic leukemia (CLL)
resulted in higher hematological response rates, but
the complete eradication of tumor cells rarely occurs.
Campath 1H is a humanized monoclonal antibody spe-
cific for CD52 antigen; it has been shown to be
extremely effective in killing lymphocytes in vitro and
in vivo, even in heavily pre-treated patients, resistant
to fludarabine. This latter chemotherapeutic agent is
able to induce 60% of overall responses, with 15% of
CR, but rarely these responsive patients achieve mole-
cular remission. PCR-negativity has reported to signif-
icantly improve PFS rate in CLL patients, but the in vit-
ro purging procedures did not offer more than 15-20%
of molecular remissions.  In this study we employed a

molecular semi-quantitative PCR method to assess the
capacity of Campath 1H to induce PCR-negativities in
eights patients already resistant to fludarabine. IgH
rearrangement was co-amplified with a housekeeping
gene and PCR products analyzed by a DNA automatic
sequencer. This method allows us to precisely measure
and compare peak areas, thus offering a quantitative
evaluation of the minimal residual disease (MRD). Each
patient was evaluated at diagnosis, after fludarabine
and after Campath 1H treatment. Before therapy with
the anti-CD52 antibody, six of the eight cases were
resistant to fludarabine and the remaining two were
persistently PCR-positive. The median interval between
the last therapy course and the start of Campath 1H
therapy was 14 weeks. Patients received Campath 1H
subcutaneously, three times at week for six weeks, in
escalating doses up to 10 mg, with a median dose of
180 mg.  After therapy with fludarabine, only one
patient (12.5%) achieved molecular remission; in two
cases the IgH quantity increased <1log, in other five
patients MRD appeared stable and in only one
decreased >1 log.  After treatment with Campath 1H,
two patients achieved the molecular remission (25%),
but, interestingly, in four of the five cases quantita-
tively evaluated the IgH rearrangement decreased >1
log.  With a median follow-up of 16 weeks after treat-
ment with the anti-CD52 antibody, we observed 72%
of hematological responses, with 43% of CR. A signif-
icant reduction of lymph node and spleen diameters
was noted in the 40% of patients.  All cases were evalu-
able for toxicity: a skin reaction in the site of the sub-
cutaneous injection, of grade 2 according to the WHO
scale, was observed in two and fever in four cases. As
regards hematological toxicity, two patients developed
grade 3 neutropenia and two cases hemolytic episodes.
Two patients showed CMV and one VZV reactivation.
These results show that Campath 1H is a quite safe
therapy for CLL patients. Interestingly, it resulted active
also in patients resistant to fludarabine and it seems to
represent an efficacious in vivo purging tool, either by
significantly reducing the MRD or improving molecu-
lar remission rates. 
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PO024
UTILITY OF SURGICAL RESECTION WITH/WITHOUT RADIATION
THERAPY IN PATIENTS WITH LOW-GRADE GASTRIC MALT LYMPHOMA
Gabriele A, Stefoni V, Alinari L, Musuraca G, Marchi E,
Tani M, Zinzani PL, Baccarani M
Insitute of Hematology and Medical Oncology
“L. e A. Seràgnoli”, University of Bologna, Italy

To investigate whether surgical resection with/with-
out radiation therapy is safe and effective for patients
with low-grade gastric MALT lymphoma. Sixty-seven
patients with IE-IIE stage disease low-grade gastric
MALT lymphomas according to Mushoff’s staging sys-
tem were submitted to combined-modality treatment
including surgery with/without radiation therapy
between January 1986 and December 1998. The strat-
egy was always involved complete resection of the pri-
mary tumor: all patients underwent gastrectomy (38
subtotal and 29 total). Complete surgical staging was
based on three pathological features: disease confined
within or beyond the serosa, negative/positive region-
al lymph nodes and negative/positive surgical margins.
Patients who presented at least one of three patholog-
ic factors were treated with adjuvant radiation thera-
py after resection. Tumor-free margins were obtainable
with subtotal gastrectomy in 38 (57%) patients. At sur-
gical staging, 39 (57%) patients presented at least one
of pathological feature and were submitted to radiation
therapy; 10 (15%) patients who had both intramural
invasion and lymph node involvement received whole
abdominal irradiation. The complete response rate was
98%. Only 5 (7%) patients relapsed (at 24, 66, 74, 78
and 148 months, respectively). No operative death was
recorded. At 180 months, the overall actuarial survival
is 92% and the projected 15-year relapse-free survival
is 83%. The present report suggests that surgical treat-
ment with/without radiation therapy is a safe and
effective option for patients with stage IE-IIE low-grade
gastric MALT lymphomas.

PO025
PRIMARY GASTRIC LARGE B CELL LYMPHOMA: CLINICAL FEATURES
AND MANAGEMENT OF 48 PATIENTS
Giordano G,° Ferrucci F,° Laszlo D,° Alietti A,°
Calabrese L,° Crosta C,° Marra R,* Storti S,*
Martinelli G°
°Hematoncology Department, European Institute of
Oncology, IRCCS, Via Ripamonti 435, Milan;  *Hemato-
logy Department, Catholic University of Sacred Heart,
Rome, Italy

The optimal treatment for gastric diffuse large B cell
lymphoma (GDLBCL) is still controversial. Surgery,
radiotheraphy (RT) or chemotherapy (CT) are the main
options as first line treatment. In particular CT alone is
considered one of the possible treatment for patients
with high grade gastric non Hodgkin lymphoma (NHL).
However the lack of studies with large number of
patients with homogeneous characteristics make this
modality treatment still experimental. The aim of pre-
sent retrospective analysis carried out in two institu-
tions (European Institute of Oncology and Catholic Uni-
versity of Sacred Heart in Rome) is to evaluate feasi-
bility, toxicity and clinical results in GDLBCL treated
with CT alone. Fortyeight patients (23 male, 25 female)
with 58 years median age (range 29-81), treated in two
institutions from 1990 to 2002 were reviewed. The
majority of patients had a good performance status at
diagnosis with low IPI. All patients underwent
endoscopy and echoendoscopy as diagnostic procedure
and subsequently were staged according to interna-
tional procedures (CT scan, bone marrow biopsy, hema-
tology and biochemistry examinations). All 48 patients
received anthracyclin containing regimen (CHOP or
CHOP-like 31 patients, ProMACE-CytaBOM 3 patients,
MACOP-B 5 patients and VNCOP-B 9 patients). Num-
ber of cycles administred range from 4 to 6. Only 18/48
patients reduced or delayed treatment because of mild
(G2) or in few case severe (G3-G4) hematologic or non-
hematological toxicity. Only one patient underwent
gastrectomy because of gastric perforation. Fortythree
patients on 48 achieved a pathological complete remis-
sion (pCR), 3 pts a partial remission, 1 patient stable
disease while only one patient progressed after two
cycles of CT. With median follow-up of 2.5 years only
5 patients relapsed. Our results suggest as CT may be
considered as first option for GDLBCL since the low rate
of complications and the relevant rate of pCR record-
ed. Clinical results need confirmation in a randomised
trial which compare CT alone versus CT plus RT which
many consider as standard treatment. Such study is
now ongoing on behalf of the International Extranodal
Lymphoma Study Group.

PO026
THE DEVELOPMENT OF DIFFERENT HYSTOLOGIC TYPES OF LYM-
PHOMA IN THE SAME PATIENT. A CLINICOPATOLOGICAL STUDY OF
37 CASES
Tucci A,* Ruggeri G,* Ungari M,^ Ubiali A,^ Motta M,*
Borlenghi E,* Marocolo D,^ Facchetti F,^ Rossi G^
USD Ematologia*, II Anatomia Patologica^, Spedali
Civili, Brescia, Italy

Distinct types of lymphoma may develop in the same
patient both simultaneously and sequentially. The term
composite lymphoma had been included in the Work-
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ing Formulation to denote such event, but in the more
recent classifications (REAL and WHO) it was not con-
sidered as a specific category. By retrospectively ana-
lyzing the series of patients affected by lymphoma con-
secutively seen at our Institution in the last eight years,
we identified. 56 patients with at least two different
diagnoses of lymphoma. Cases were reviewed by a team
of pathologists according to the WHO criteria and 17
of them were excluded because an unifying diagnosis
could be done according to morphologic, phenotypic
and clinical parameters. The 37 confirmed cases were
defined as multiple lymphoma and subdivided into
three different categories: 1) composite lymphoma,
when both lymphomas were present at the same time
in the same tissue (3 cases);  2) simultaneous lym-
phoma, when different histologies were found in dif-
ferent tissues at the same time (3 cases); 3) sequential
lymphoma when they were diagnosed at different times
(31 cases). Lymphnodes and bone marrow were the
most frequently involved disease sites. Composite lym-
phoma included a combination of lymphocytic lym-
phoma and Hodgkin disease in two cases and follicu-
lar lymphoma in one case, respectively. Histologic com-
binations in simultaneous lymphoma included mycosis
fungoides and marginal cell lymphoma, lymphocytic
lymphoma and anaplastic large cell lymphoma; follic-
ular lymphoma and Hodgkin disease in one case each.
Sequential lymphomas included a combination of lym-
phomas of different immunophenotype in 6 cases
(Hodgkin and NHL in 3; anaplastic/null and B NHL in 2;
T and B NHL in 1 case) and of two types of B cell lym-
phoma in 25 cases. Two different indolent histologies
and two different aggressive histologies were found in
3 and one case, respectively. The remaining 21 cases
showed a combination of an indolent followed by an
aggressive B cell lymphoma. Molecular analysis by PCR
using primers for the J-region of the IgH gene was per-
formed in 16 of these 21 cases. Amplification bands
could be obtained in 13 samples: the same clonal IgH
rearrangement was confirmed in 11/13 cases, pointing
to histologic transformation of the lymphoma clone as
the most frequent pathogenetic mechanism of sequen-
tial multiple lymphomas. One case was unclear and one
showed a polyclonal pattern. Molecular analysis of the
other subgroups of multiple lymphoma is currently
ongoing. The clinical features of multiple lymphomas
were compared with those of lymphomas of a single
histologic type. No significant differences in age, sex,
stage, IPI score and response rate were found. Multiple
lymphomas showed worse actuarial disease-free and
overall survival, which was statistically non significant.
We conclude that further studies are needed to better
delineate the different pathogenetic mechanisms of
multiple lymphomas, a group of diseases which is not
uncommon and may have a bad prognosis. 

PO027
CLINICAL AND PROGNOSTIC FEATURES OF PATIENTS WITH LIMITED
STAGE DIFFUSE LARGE B-CELL LYMPHOMA: A RETROSPECTIVE
STUDY PERFORMED BY THE ITALIAN LYMPHOMA INTERGROUP
Cortelazzo S,* Luminari S,° Bellei M,° Martelli M,#
Vitolo U,@ Rigacci L,^ Ambrosetti A,§ Rossi A,* Barbui
T,* Federico M°
*Divisione di Ematologia, Ospedali Riuniti, Bergamo;
°Dipartimento di Oncologia ed Ematologia, Università
di Modena e Reggio Emilia, Modena; #Università La
Sapienza, Roma; @Unità operativa di Ematologia,
Azienda Ospedaliera “S.Giovanni Battista”, Torino;
^Ematologia, Ospdeale Careggi, Firenze; §Sezione di
Ematologia, Università di Verona, Italy

Introduction: The evaluation of prognostic factors
such as the International Prognostic Index (IPI) in
patients with diffuse large B-cell lymphoma (DLBCL)
may be valuable in selecting treatments. However, few
studies have analyzed these factors in patients with
localized disease and the definition of a prognostic
model is still controversial. The ILI has performed a ret-
rospective study with the aim to assess clinical behav-
ior and evaluating prognostic features of this subset of
patients. Patients and methods:1,637 patients with a
localized (Ann Arbor stage I-II) aggressive B-cell lym-
phoma (IWF: G or H, WHO:DLBCL) diagnosed from 1988
to 2002 were registered by 4 Italian cooperative groups
and 2 single institutions; the 993 cases with fully evalu-
able data are the subject of this preliminary analysis.
Results: The characteristics at presentation are the fol-
lowing: median age 59 years (range, 14-91), M/F ratio,
1.08. Clinical stage was I in 172 (17%), IE in 290 (29%),
II in 217 (22%) and IIE in 314 (32%) patients, respec-
tively. Extranodal involvement occurred in 604 (61%)
cases with 67 (7%) cases presenting with >1 extranodal
sites. Bulky disease (>10 cm) and ECOG-PS >1 were pre-
sent in 23% and 14% of patients, respectively. Abnor-
mal biochemical data included: an elevated LDH (26%),
β2-microglobulin (25%) and ESR (40%) and a reduced
albumin (< 3.5 g/dL) in 22% of the cases. According to
modified-IPI (MIPI) including stage II within adverse
features, 19% of cases had >2 risk factors. Treatments
varied in different institutions at the time, but in the
majority of cases were anthracyclin-containing regi-
mens. After a median follow-up of 38 months (range 1-
183 months), 3 and 5-year OS rates were 75% and 72%,
respectively. By univariate analysis the following 8 vari-
ables and MIPI (p<0.0001) are predictive of a short sur-
vival: age >60 yrs (P=0,005), stage II (p=0,01), ECOG-
PS>1 (p<0.0001), B symptoms (p=0.0002), bulky dis-
ease (p<0.0001), ESR >30mm (p=0.0007), elevated LDH
(p<0.0001) and reduced albumin (<3.5/g/dL; p<0.0001).
Conclusions:This preliminary analysis of 993 patients
with localized DLBCL identified pretreatment charac-
teristics predictive of survival. Features that will remain
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independently significant in multivariate analysis will be
incorporated into a prognostic model which after vali-
dation in the remnant sample will be helpful in the
selection of appropriate therapeutic approaches in indi-
vidual patients.

PO028
VINORELBINE, GEMCITABINE, PROCARBAZINE AND PREDNISONE
(VIGEPP) REGIMEN AS SALVAGE THERAPY IN RELAPSED OR
REFRACTORY AGGRESSIVE NON-HODGKIN’S LYMPHOMA: A
PHASE II STUDY OF GISL (GRUPPO ITALIANO PER LO STUDIO DEI
LINFOMI)
Vigliotti Ml, Montanini A, Bellei L, Cervetti G,
Stelitano C, Dell’olio M, Liberati M, Polimeno G,
Di Renzo N, Federico M
on behalf of GISL (Gruppo Italiano per lo studio dei
Linfomi)

Background: Patients (pts) who fail to achieve com-
plete remission or relapse after initial therapy for
aggressive non-Hodgkin’s lymphoma (NHL) have a poor
prognosis. Better results have been reported with high-
dose therapy (HDT) and stem-cell rescue in patients
with chemosensitive relapse. However, many patients
are ineligible for this potentially curing approach
because of age or associated morbidity. Therefore, new-
er combinations, including agents with proven effica-
cy, without cross-resistance, and not included in front-
line regimens are desirable. Vinorelbine and gemc-
itabine are both relatively new drugs of proven effec-
tiveness in aggressive NHL when given as single agents.
To evaluate the efficacy and safety of gemcitabine and
vinorelbine combined with procarbazine and pred-
nisone in the treatment of pts with relapsed or refrac-
tory aggressive NHL. Patents and methods: From
November 1999 to September 2002, 69 pts with
aggressive NHL including Grade III follicular (3), MCL
(2), diffuse large cell lymphoma (54), Burkitt’s lym-
phoma (1) and T-cell lymphoma (9) were enrolled at
different GISL Institutions. Twenty-five pts (38%) had
refractory and 41 (62%) relapsed disease. The median
age was 64 years (range: 25-79) with 71% older than
60 years; 75% of patients had Stage III or IV disease,
66% extranodal involvement and nearly half of them
(45%) were at intermediate-high risk according to IPI.
LDH level was higher than normal in 55% of pts. ViGePP
schedule consisted of the administration of VNR
(25mg/m2 IV, dd 1,8), GEM (800 mg/m2 IV, dd 1,8,15),
PCZ (100 mg/m2 PO, dd 1-7) and PDN (60 mg/m2 PO,
dd 1-15) every four weeks for six courses unless pro-
gression of disease. Results. At time of present analy-
sis 66 pts were assessable for response: 14 pts (21%)
achieved a CR and 12 (18%) a PR with an ORR of 39%.
Response rate was 54% for pts with normal LDH
(p=0.07) and 45% for pts with good performance sta-

tus. At March 2003, after a median follow-up of 21
months (range: 6 -36 mos), 21 pts (32%) were alive, 8
in CR, and 45 (68%) deceased, most of them of disease
progression. The OS at 30 months was 33%. A statisti-
cally significant better survival was observed in pts with
normal LDH (p=0.03), good performance status
(p=0.01) and, obviously, in those responding to ViGePP
(0.0003). Toxicity was mainly hematologic with WHO
grade 3-4 neutropenia in 49%, thrombocytopenia in
20%, and anemia in 25% of cases. Conclusions. Con-
sidering the characteristics of pts treated in this study,
ViGePP has to be considered an effctive salvage treat-
ment for pts with aggressive NHL. Better results have
been observed in pts with more favorable clinical fea-
tures prior to treatment.

PO029
UPFRONT TREATMENT WITH HIGH-DOSE SEQUENTIAL
CHEMOTHERAPY AND AUTOGRAFT GIVES PROLONGED SURVIVAL TO
LOW-GRADE LYMPHOMA PATIENTS: A TWELVE-YEAR EXPERIENCE
Zanni M, Cuttica A, Rosace M, Vallet S, Ricca I,
Caracciolo D, Zallio F,* Corradini P,* Boccadoro M,
Ladetto M, Tarella C
Divisione Universitaria di Ematologia, Azienda
Ospedaliera S. Giovanni Battista di Torino,
*Ist. Nazionale Tumori, Milano, Italy

High dose sequential chemotherapy regimens with
autologous transplantation have been frequently
employed in young patients with low-grade lymphoma.
This treatment proved successful both in terms of clin-
ical response and short-term outcome. However data
after a very prolonged follow-up are still lacking. In the
present abstract we present the clinical results of our
single Center experience which started in 1990. Fifty-
five patients, aged 65 or less have been enrolled in this
trial: 15 had small lymphocytic lymphoma (SLL), 40 had
follicular lymphoma (FL) and 10 of them with signs of
histologic transformation (t-FL). I-HDS included: (1)
tumor debulking, by 2 APO + 2 DHAP courses; (2)
sequential administration of high-dose (hd) etoposide,
methotrexate, and cyclophosphamide, followed by
peripheral blood progenitor cell (PBPC) harvest; (3) hd-
mitoxantrone + melphalan with PBPC autograft. There
were 4 treatment-related deaths. Late toxic episodes
occurred in 3 patients (5,4%) and consisted of a
myelodysplastic syndrome (MDS) and two solid tumors
(one rectal cancer and one head and neck cancer in a
heavy smoker). Two FL had disease progression, three
SLL achieved a stable PR. Overall, 46 patients (83,6%)
achieved CR. At a median follow-up of 6 years, the esti-
mated 12-year OS was 76%. OS was not significantly
different between SLL and FL. Interestingly estimated
EFS at 12 years was 48%, while time to next treatment
was 68%. These results indicate that hd-approach in
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low-grade lymphoma: 1) is associated to a low incidence
of late toxic episodes particularly MDS compared to oth-
er autografting programs (such as those containing total
body irradiation); 2) it allows a prolonged OS and treat-
ment-free survival, which seems superior to that
achieved using conventional treatments; 3) relapse fol-
lowing I-HDS is often characterized by an easily-man-
ageble clinical course, with several patients requiring no
treatment for prolonged periods and good response with
limited toxicity if salvage treatment is required.

PO030_035
PRIMARY NON-HODGKIN’S LYMPHOMA OF BONE: A SINGLE
INSTITUTION’S EXPERIENCE
Giordano G,ª* Maccauro G,° Trapè G,* Falcone G,°
Marra R,* Storti S,* Leone G*
ªDepartment of Hematology-Oncology, European
Institute of Oncology, IRCCS, Milan; °Orthopedy
Institute, Catholic University of Sacred Heart, Faculty
of Medicine, Rome; *Hematology Institute, Catholic
University of Sacred Heart, Faculty of Medicine, Rome,
Italy

Primary non Hodgkin’s lymphoma of bone (PLB) is a
rare clinico-pathological entity. Consequently it is diffi-
cult to identify major prognostic factors and optimal
treatment for this malignancy. We present a single isti-
tution’s experience, at Catholic University of Sacred
Heart in Rome, from 1996 to 2002, concerning PLB ther-
apy. A retrospective rewiew was done of 20 patients
with PLB. Diagnosis was performed on open bone biop-
sy. The male to female ratio was 2.3. The median age at
onset was 63 years (range 20-84 years). At onset 7
patients presented stage IE (35%), 13 stage IVE (65%),
2 B symptoms (10%), 18 a large B cell lymphoma (90%)
and 2 a small B cell lymphoma (10%). The most affect-
ed sites were vertebrae (8 patients) and femur (4
patients). The median patients follow-up was 2.5 years
(range 0.4-6.2 years). Four patients (20%) died for
relapse or disease progression. One patient (5%) died for
therapy related cause and one (5%) for a different cause.
All patients were submitted to third generation
chemotherapy protocols for NHL. Secondarily 17
patients received radiotherapy (RT). Three patients were
not submitted to RT because of disease progression. Nine
patients with age >60 years, with a good performance
status (PS) or without important coexisting disease were
submitted to the ProMACE-CytaBOM intensified chemo-
therapy regimen. Five patients with age >60 years, with
a bad PS and coexisting important disease were sub-
mitted to the VNCOP-B chemotherapy regimen. Six
patients with age < or = 60 years, without coexisting
important disease and with good general conditions
were submitted to the MACOP-B chemotherapy regi-
men. Survival curves were calculated by Kaplan-Meier

method and risk assessment was performed by Odds
Ratio (OR). In our study, analyzed data never reached
statistical significance, probably because of the small
number of patients of our cohort. Patients treated by
the MACOP-B had a 5-years overall survival higer
(83.3%) than other patients (66.7% for patients treat-
ed by the ProMACE-CytaBOM and 75% for patients
treated by the VNCOP-B). Patients treated by VNCOP-B
had a better 5-years disease free survival than litera-
ture’s patients treated by the CHOP regimen (80% vs
55%). The ProMACE-CytaBOM regimen seems to pro-
duce a bad 5-years event free survival (33% vs 50% and
60% for MACOP-B and VNCOP-B respectively) and a
greater toxicity (OR 2.5) if compared to other used
chemotherapy regimens. Among various tested parame-
ters, only LDH >400, dorsal vertebrae localisation, pres-
ence of B symptoms and appearence of new bony lesions
within 2.5 months from diagnosis, seem to have a bad
prognostic value in our study. Two patients treated by
cement with antiblastic drugs positioned in affected
bony sites are currently in complete remission. Never-
theless only larger numbers of patients and multicenter
studies will be able to characterize better the major
prognostic factors and the appropriate therapeutic
options for this rare disease.

PO031
18FDG-PET AND COMPUTED TOMOGRAPHY IN POST-TREATMENT
EVALUATION OF HODGKIN’S DISEASE
Rigacci L, Castagnoli A,* Carpaneto A, Nassi L,
Briganti V,* Alterini R, Matteini M,* Carrai V, Bernardi
F, Vaggelli L,* Bosi A
Haematology Department and *Nuclear Medicine Unit
II Careggi Hospital and University of Florence, Italy

Background: In patients with HD an accurate imag-
ing technique is needed to solve the problem of resid-
ual masses. Differentiation of active tumors from fibro-
sis or necrosis within residual radiographic masses rep-
resents an interpretation problem. The definition of
residual masses could allow a quick start of a second
line therapy in patients with residual disease, avoiding
an overtreatment in patients in complete remission. In
the present study we want perspectively to assess the
role of FDG-PET compared with CT in the post-treat-
ment evaluation of patients with HD. Patients and
methods: Twenty-eight patients were enrolled between
April 2000 and March 2002. CT and FDG-PET studies
were done 27 days apart as a median value (range 3-
45 days). FDG-PET was performed at least 3 weeks fol-
lowing chemotherapy and 3 months following radio-
therapy. Foci of hyperactivity outside areas of known
physiologic uptake, were considered positive for HD.
Suspicious cases were rated as positive’. Fourteen
patients were male and 14 were female. Median age
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was 30,6 years (range 16-73). The histologic subtype
was nodular sclerosis in 22 patients, mixed cellularity
in 5 patients, lymphocytic depletion in 1 patient.
According to the Ann-Arbor staging, 21 patients were
stage II, 5 stage III and 2 stage IV. Nineteen patients
had been treated with chemotherapy (ABVD) and radio-
therapy while nine patients with chemotherapy alone.
Results: CT was negative in 13 patients, three out of
them recurred while ten were free from relapse after a
median follow-up of 29 months (negative predictive
value NPV = 77%). In the other 15 patients CT was
positive and only one patient relapse with a positive
predictive value (PPV) = 7%. The FDG-PET was negative
in 20 out 28 patients, eleven out of these 20 patients
had residual mass at CT scan. None of the 20 patients
relapsed after 25 months average follow-up (range 10
- 41), and the NPV = 100%. FDG-PET was positive in 8
patients (29%): four out of these 8 patients relapsed
(PPV = 50%), while 4 were free from disease after 27
months average follow-up (range 12-34 months). The
presence of residual mass was less consistently associ-
ated with poor prognosis than positivity of PET: in fact,
only one patient out of 15 (7%) with positive CT
relapsed vs 4 patients out of 8 (50%) with positive PET.
The worst prognosis of patients with positive PET is
confirmed from results of EFS with 42% vs 68% of
patients with positive CT at 520 days. Conclusions: our
data act in favour of adding FDG-PET in the non inva-
sive assessment of HD with post treatment residual
masses. High sensitivity and NPV of FDG-PET scan along
with good prognosis of FDG-PET negative patients may
lead to modify clinical management. Prognosis with a
negative PET is very good and we have avoided
overtreatment. In the the case of a positive FDG-PET,
even in agreement with conventional CT, a close follow-
up with repeated CT or ultrasound studies, antibiotic
therapy and eventually biopsy is suggested to avoid
false positive results.

PO032
IS BONE MARROW TREPHINE BIOPSY ALWAYS MANDATORY IN
HODGKIN’S DISEASE?
Cavalieri E, Anselmo AP, Gianfelici V, Frattarelli N,
Pulsoni A, Mandelli F
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università “La Sapienza”, Roma, Italy

Introduction: Staging investigations performed at
diagnosis for patients (pts) with Hodgkin’s disease (HD)
are important to determine the correct treatment and
prognosis. Recommended procedures for staging
include bilateral bone marrow trephine biopsy (BBMTB).
The aim of this study was to determine whether BBMTB
is mandatory for all categories of pts. affected by HD.
Patients and methods: we have retrospectively exam-

ined data from 562 pts treated from 1994 to 2003 in
our institution and included in HD94 intermediate (389
pts) and advanced (173 pts) stage protocols. All pts
were submitted to Rye staging system that include
BBMTB. Results: of the 562 pts, 28 (5%) had bone mar-
row involvement (BMI). 14 patients (50%) had a mono-
lateral BMI and 14 patients (50%) a bilateral BMI. Of
these 28 pts, 26 (93%) were already clinically staged as
advanced stage (22 pts stage III, 4 pts stage IV) while
2 pts (7%) as intermediate stage (stage IB). Of the 562
pts, no patients clinically staged as I-IIA showed posi-
tive BBMTB. We compared the 28 pts with BMI (group
A) to the other 145 pts in advanced stage without BMI
(group B) and the 389 pts in intermediate stage. At
diagnosis there were not differences between two
advanced groups as concerns erythrocyte sedimenta-
tion rate (ESR) (median 70 in both groups), median age
(34, range 21-62 and 32, range 20-68 years), M/F ratio
(16/12 and 67/78), symptoms (82% and 85%), respec-
tively in group A and B. Regarding intermediate HD pts,
median ESR was 43 and 47% of pts were symptomatic.
According to data reported in literature, mixed cellu-
larity histopathologic subtype was more frequent in pts
with BMI (10 cases; 35,7% vs 17,9% in group B vs 8%
in intermediate stage). Considering extra-nodal sites, of
the 63 patients staged as IV without BMI, 45 had lung,
10 pleura and 8 liver involvement; of the 28 patients
with BMI 2 patients had lung, 1 patient liver and 1
patient humerus involvement. Discussion: BBMTB is
currently recommended for staging pts affected by HD.
However, many studies have shown that BMI is not, by
itself, an adverse prognostic factor, and does not define
a special high risk group requiring a different thera-
peutic approach. In our study we did not find differ-
ences in terms of results between the two groups of
advanced stage pts, but the low number of patients
hampers firm conclusions. In our study 92.8% of the
patients with BMI were already clinically staged as
advanced stage so their treatment plan did not change
on the basis of the bone marrow results. Of the 28 pts
only 2 were clinically staged as initial stage, so only in
2 pts the BBMTB was determinant and changed stage
and treatment plan. Both pts, though initially staged (I),
were symptomatic (fever) with high ESR. In accord to
other reports we found that 50% of patients had a
monolateral BMI. Because of the focal nature of HD
involvement, when necessary, BBMTB would be done.
These data suggest that in patients clinically staged as
I-IIA BBMTB is not necessary. However, BBMTB is rec-
ommended in the presence of B symptoms also in
patients with localized stage disease. Furthermore, both
magnetic resonance imaging and 18-F-fluorodeo-
xyglucose-positron emission tomography (FDG-PET)
have recently shown encouraging sensitivity and speci-
ficity for the detection of BMI with HD.
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PO033
CHOP-RITUXIMAB PLUS GRANULOCYTE-MACROPHAGE
COLONY-STIMULATING FACTOR AS SALVAGE THERAPY FOR
AGGRESSIVE LYMPHOMAS: THE ANCONA EXPERIENCE
Olivieri A,* Capelli D,* Gini G,* Lucesole M,* Spitaleri
L,* Brunori M,§ Montanari M,* Troiani E,* Leoni P* 
*Clinica di Ematologia, Università di Ancona;
§Divisione di Medicina, Ospedale di Fano, Italy

Patients with aggressive NHL who have relapsed after
ASCT or refractory to salvage therapy have a very poor
prognosis. The association of Rituximab (RTX) with CHOP
obtained good results in this population, but its role as
salvage treatment has not been elucidated yet. In our
preliminary experience, we assessed the efficacy and the
tolerability of a new combination of CHOP+RTX includ-
ing the GM-CSF both in order to upregulate the CD20
expression in vivo and to increase the ADCC mediated
lysis. We also wanted to add the GM-CSF to CHOP-RTX
in order to improve the hematologic tolerance in this
population. We treated 34 patients affected by aggres-
sive lymphoma relapsed after ASCT or refractory to more
than two lines of chemotherapy by a combination of
CHOP-RTX and GM-CSF.  The population was composed
by 15 male and 19 female; the pts were affected by
aggressive NHL (18 DLCL, 8 transformed HG NHL and 8
mantle NHL); thirty pts were in stage III-IV and 23 had
relapsed after autologous and 1 after allogeneic BMT.
Their median age was 62 years (28-79), performance
status was 0-2 in 29 pts and 3-4 in 5 pts (WHO); medi-
an number of previous CHT regimens was 3 (1-7); the
disease status was SD, relapse and progression respec-
tively in 4, 23 and 7 pts.  We performed 171 infusions of
RTX and CHT with a very low incidence of grade III-IV
toxicity: 1,2% of acute events, 4,7% of extra hemato-
logical toxicity but a not negligible hematologic toxici-
ty (27,5%). The ORR in the 31 evaluable pts was 60%,
with 58% of CR; 16 pts (53%) are still in CCR and 2
with stable disease with a median follow up of 14
months (2-36). In conclusion the treatment with CHOP-
RTX-GM-CSF is feasible and effective also in this group
of heavily pre-treated pts refractory to other treatment
or who have relapsed after ASCT.

PO034
IFOSFAMIDE, EPIRUBICIN AND ETOPOSIDE (IEV) AS SALVAGE AND
MOBILIZING TREATMENT FOR PRIMARY RESISTANT AND RELAPSING
PATIENTS WITH NON HODGKIN LIMPHOMA
De Simone M, Schiavone EM, Annunziata M, Copia C,
Fasanaro A, Palmieri S, Pocali B, Mele G, Ferrara F
Division of Hematology and Stem Cell Transplantation
Unit, AORN “A. Cardarelli”, Napoli, Italy

First line anthracycline based chemotherapy results
in a stable control of the disease in about 50% in

patients with aggressive non Hodgkin’s lymphoma
(NHL). Alternative strategies are clearly needed in order
to improve therapeutic results in patients who early
relapse or never achieve complete remission (CR). In
particular, high dose chemotherapy followed by autol-
ogous stem cell transplantation (ASCT) can be effective
in this setting. On this basis, an ideal salvage regimen
should be able to induce a substantial reduction of the
tumour burden as well as an effective mobilization of
peripheral blood stem cells (PBSC). Preliminary data
indicate that ifosfamide-based regimens induce high
response rate with successful PBSC mobilization in a
considerable number of poor risk NHL patients. Here we
report our experience with a combination of ifosfamide,
epirubicin and etoposide (IEV) from a series of 26
patients (17 males and 9 females, median age 45 years,
range 19-70) with primary refractory (n=5), partially
responders (n=10) or early relapsing (n=11) high grade
NHL. At diagnosis, 4 patients were in stage II, 8 in stage
III, 14 in stage IV; 18 patients had IPI score 0-2, 8 had
IPI ⁄ 3. Twenty-one patients had diffuse large B-cell
lymphoma and 5 lymphoblastic lymphoma. According
to IPI score, at diagnosis 20 patients had received
MACOP-B and 6 CHOP. Four patients had been given a
further salvage regimen before IEV. Treatment consist-
ed of epirubicin 100 mg/m2/iv on day 1, ifosfamide
2500 mg/m2/iv on day 1 to 3, etoposide 150 mg/sqm/iv
on day 1 to 3. Each patient was programmed to receive
two courses. CD34+ cells were monitorized at hemato-
logical recovery after the first course and apheresis per-
formed when CD34+ cells were⁄20/µL. Following IEV
administration, 11/26 patients (42%) obtained CR:
among these 2 were primary refractory, 6 were relapsed
and 3 converted from partial remission (PR) to CR. PR
was achieved in 7/26 patients (27%), with an overall
response rate of 69%. PBSC mobilization was success-
ful in 24/26 patients (92%) with a median collection of
15,6×106/kg (range 5,6-50) CD34+ cells. Hematologic
toxicity was characterized by grade 1-2 neutropenia in
5 patients and grade 3-4 in 21; grade 1-2 thrombocy-
topenia occurred in 11 patients, while grade 3-4 in 15
patients, platelet administration being necessary in 5
cases. Packed red cell transfusion was needed in 9 cas-
es. There was one infectious episode by Herpes Zoster,
while FUO requiring empiric intravenous antibiotic
treatment was needed in 6 patients. Finally one patient
experienced acute pancreatitis. Twenty-four out of 24
did actually receive ASCT, while, between those who
failed to mobilize, one patient is in continuous CR after
2 additional courses of IEV and one died of progressive
disease. After ASCT, 6 further CRs were obtained, and
15 out of 26 patients are in continuous CR at the time
of writing (median follow up:12 months, range 6-28).
We conclude that IEV is an effective salvage regimen
for refractory/relapsing patients with NHL. Mobiliza-
tion is successful in the vast majority of the cases with
highest feasibility of ASCT.
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PO035
POST-TRANSPLANT LYMPHOPROLIFERATIVE DISORDERS
IN KIDNEY TRANSPLANT RECIPIENTS: A MONOCENTRIC
CLINICOPATHOLOGIC STUDY
Almici C,* Sandrini S,^ Micheletti M,* Cattaneo C,*
Setti G,^ Facchetti F,° Rossi G*
USD Ematologia*, Divisione di Nefrologia,^ II Anatomia
Patologica°, Spedali Civili, Università di Brescia, Italy

Organ transplant recipients receive immunosuppres-
sive drugs to prevent graft rejection; however, due to
immunosuppression, transplanted patients are at higher
risk of developing lymphoproliferative disorders than
general population. Therefore, post-transplant lympho-
proliferative disorders (PLTD) represent a troublesome
complication of organ transplantation. Between Novem-
ber 1996 and November 2002, sixteen cases (10 male
and 6 female) of PLTD, out of 793 kidney graft recipients,
were referred to our Institution. Median age at diagno-
sis was 56 years (range 23-69), and the median time
between kidney transplant and PLTD diagnosis was 57
months (range 8-378). Only two patients had polymor-
phic PLTD, the remaining being monomorphic PLTD (10
DLC, 2 Burkitt, 1 anaplastic, 1 immunoblastic, 1 plas-
mablastic, 1 multiple Mieloma). Sixty-nine percent of
patients showed advanced stage (III-IV) lymphoma, 45%
B symptoms, 76% extra-nodal involvement and 69%
intermediate/high and high IPI score. Epstein-Barr virus
genome was detected in 7 cases and HHV-8 in one case.
The first step of treatment program consisted of reduc-
tion of immunosuppressive therapy; thereafter, eight
patients received combination chemotherapy, five
patients anti-CD20 monoclonal antibody (Rituximab),
while two patients died before any treatment was start-
ed. Graft rejection occurred in two patients. As comple-
tion of treatment, two patients received radiotherapy,
and two patients received high-dose therapy and periph-
eral stem cells infusion. After immunosuppression reduc-
tion, two patients died rapidly for progression of aggres-
sive lymphoma; among chemotherapy-treated patients
(n=8), two died for progression, one for toxicity, and five
obtained a clinical response (CR/PR). Two of the respond-
ing patients died for relapse, while the others are alive.
Among patients treated with Rituximab (n=5) one had
progression, while the others obtained a durable response
(CR/RP). Overall survival was 47.7% with a median fol-
low-up of 32 months (range 1-70). In conclusion, PLTD
represent a worrysome complication of organ transplan-
tation, because of its aggressive presentation and high
risk of progression/relapse. Even if different therapeutic
approaches are feasible, treatment strategies are need-
ed to better control the disease and overcome chemo-
resistance.

PO036
COMPLEMENT ACTIVATION DETERMINES THE THERAPEUTIC
ACTIVITY OF RITUXIMAB IN VIVO*
Golay J, Di Gaetano N, Cittera E, Vecchi A, Scanziani E,°
Botto M,§ Introna M
Laboratory of Molecular Immunohematology, Istitute
Mario Negri, Milan, Italy. °Department of Animal
Pathology, Hygiene and Public Health, Facolty of
Veterinary Medicine, University of Milan, Italy;
§Rheumatology Section, Imperial College School of
Medicine, Hammersmith Campus, London

Rituximab is an anti-CD20 chimeric monoclonal anti-
body effective for the treatment of B-NHL. It can lyse
freshly isolated lymphoma cells as well as cell lines in vit-
ro through both complement and antibody dependent
cellular cytotoxicity, and has some pro-apoptotic activi-
ty. The mechanism of action of rituximab in vivo is how-
ever still a matter of debate. We have set up a new in vivo
model in non-immunodeficient mice by stable transduc-
tion of the human CD20 cDNA in the murine lymphoma
line EL4. Syngeneic C57/BL6 animals injected i.v. with
8×104 CD20+ lymphoma cells died within 30 days with
evident hepatic, renal and bone marrow involvement.
Immunohistochemistry and PCR analysis confirmed the
presence of EL4−CD20+ cells in these organs. A single
injection of rituximab or the murine anti-CD20 antibody
1F5, given i.p. one day after the tumour, cured 100% of
the animals. Indeed, at week four following tumour cell
inoculation, CD20+ cells were undetectable in all organs
analysed in rituximab treated animals, as determined by
immunohistochemistry and PCR. Rituximab had no direct
effect on tumour growth in vitro. Depletion of either nat-
ural killer cells or neutrophils or both in these animals did
not affect the therapeutic activity of the drug. Similarly,
rituximab was able to eradicate tumor cells in athymic
nude mice, suggesting that its activity is T cell-indepen-
dent. In contrast, the protective activity of rituximab or
the 1F5 antibody was completely abolished in syngene-
ic knock out animals lacking C1q, the first component of
the classical pathway of complement (C1qa-/-). These
data demonstrate that complement activation is a fun-
damental step of rituximab therapeutic activity and sug-
gest novel strategies to improve rituximab activity in vivo.

PO037
BONE MARROW INFILTRATION PATTERN IN SPLENIC MARGINAL ZONE
LYMPHOMA WITH OR WITHOUT CIRCULATING VILLOUS
LYMPHOCYTES
Iannitto E,* Tripodo C,° Ammatuna E,* Quintini G,*
Florena AM,° Franco V°
*Dipartimento di Oncologia, Unità di Ematologia e TMO,
Università di Palermo; °Istituto di Anatomia Patologica,
Università di Palermo, Italy
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Splenic zone lymphoma (SMZL) with or without circu-
lating villous lymphocytes (VL+/VL)- is listed as a definite
entity in the WHO classification. This lymphoma is
believed to involve prevalently if not exclusively the
spleen and peripheral blood. We studied the frequency,
degree and pattern of the bone marrow infiltration at
diagnosis in a series of 36 cases of SMZL VL+/VL−. Thirty-
six patients were diagnosed as having SMZL on the basis
of spleen histology and peripheral blood morphological
and immunophenotypical evaluation. Twenty cases were
classified as SMZL and 16 as Splenic lymphoma with vil-
lous lymphocytes. The two series showed similar clinical
and laboratory features and differed only in the presence
of circulating villous lymphocytes.  Bone marrow trephine
biopsy was performed with a Jamshidi needle and spec-
imens were fixed in 10% buffered formalin. Bone mar-
row imprints for cytological evaluation were available in
all cases. A small B-cell, mature appearing bone marrow
infiltration was detected in all patients. An intrasinu-
soidal (IS) component was present alone or along with
other patterns, mostly nodular (N) or interstitial (I), in all
cases. As a whole, 11/36 (30%) cases showed an isolat-
ed IS infiltration and 13/36 (36%) IS+N, 10/36 (28%)
IS+I, and only 2/36 (6%) IS+N+I. When a nodular pattern
was present the nodules were never in the paratrabecu-
lar zone. The infiltrate was subtle (less than 20% of the
bone marrow cellularity) in up to one fifth of cases. More-
over, when it was particularly scarce and exclusively IS it
was barely detectable on H-E stains but easily recogniz-
able when highlighted by CD20 immunostaining. The
presence or absence of circulating villous lymphocytes
did not influence the bone marrow infiltration pattern.
Our experience indicates that bone marrow is always
involved in SMZL patients. An IS component is invariably
observed alone, or along with a nodular or interstitial
component. As a small B-cell IS bone marrow infiltration
has not been described in other lymphoma histotypes,
this finding could be considered as a valuable and reli-
able diagnostic hallmark of SMZL thus avoiding an
unnecessary diagnostic splenectomy. In our opinion, bone
marrow biopsy should be a mandatory procedure in the
diagnostic process of patients presenting splenomegaly
and/or CD5 negative B-cell lymphocytosis.  

PO038
DIRECTIONAL POWER DOPPLER IMAGING FOR THE STUDY OF THE
VASCULAR ARCHITECTURE OF ENLARGED SUPERFICIAL
LYMPH NODES: WORK IN PROGRESS
Civardi G,* Vallisa D, Moroni CF, Arcari A, Anselmi E,
Bernuzzi P, Lazzaro A, Bertè R, Cavanna L
Divisione di Medicina Oncologica ed Ematologia, Ospe-
dale “Guglielmo da Saliceto”, Piacenza *Div. di Medicina
Interna, Ospedale di Fiorenzuola d’Arda (PC), Italy

Some interesting findings have previously been report-
ed on the use of color Doppler ultrasound (US) examina-

tion for the differential diagnosis of peripheral enlarged
lymphnodes. Directional power Doppler US imaging is a
new technology that couples the ability to visualize the
direction of blood flow in the vessels with better sensi-
tivity even for very low flow velocities. This allows opyi-
mal visualization of the vascular architecture of enlarged
superficial lymph nodes.The aim of our work was to
evalate this new US technology in the differential diag-
nosis of benign vs. mailgnant adenpathies. To this pur-
pose, 50 patients (20 male, 30 female, age 18-75 yrs.),
referred for a superficial adenopathy, underwent direc-
tional Power Doppler US imaging using a high frequen-
cy linear probe (Technos MP, Esaote, Spa, Milano). The
vascular architecture of lymphnodes was studied in
respect to vessel distribution and presence of hylar vas-
cular pole. The vascular pattern was defined as regular
(tree-shaped vascular distribution with vascular hylar
pole) or irregular (iregular and peripheral distribution of
the vessels, absence of the hylar vascular pole). All
patients underwent subsequently surgical biopsy, core
needle biopsy or fine needle aspiration for cytology.
Twenty-seven patients had a neoplastic adenopathy (16
metastases and 11 lymphomas) and 23 patients had
benign enlarged lymphnodes (6 cases of EBV infection, 3
cases of toxoplasmosis and 14 cases of aspecific reactive
adenopathy). All patients with neoplastic adenopathies
showed irregular vascular pattern at the Power Doppler
US study. A case only of Hodgkin disease (nodular scle-
rosis) showed an intermediate vascular pattern, with ves-
sel compression and distortion but presence of hylar vas-
cular pole. Conversely, all patients with benign adeno-
pathies showed regular vascular pattern at the US exam-
ination.  Our preliminary findings suggest that the study
of the vascular architecture using directional power
Doppler study may substantially contribute to the differ-
ential diagnosis of the peripheral adenopathies. More-
over, the examination is noninvasive and relatively quick
and simple 

PO038
PRIMARY SALIVARY GLAND MALT LYMPHOMA: REPORT OF 31 CASES
Ambrosetti A,* Zanotti R,* Lenzi L,* Chilosi M,°
Caramaschi P,* Lazzarino M,# Orlandi E,# Arcaini L,#
Pasini F,* D’Adda M,* Pizzolo G*
Dipartimento di Medicina Clinica e Sperimentale* e
Dipartimento di Patologia°, Università di Verona,
Divisione di Ematologia, Università di Pavia#, Italy

Background: the majority of primary salivary gland
lymphomas are classifiable as MALT. Although salivary
glands represent one of the main sites involved by non-
gastrointestinal MALT lymphomas, primary salivary
glands MALT lymphomas (PSGML) are rare (<1% of all
NHL), and data about their clinical behaviour quite lim-
ited. Moreover, the frequent association with autoim-
mune disease and, in particular, with Sjoegren Syn-
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drome (SS) or HCV infection makes their pathogenesis
intriguing.  Aims: to analyze the clinical features at
presentation, in particular the association with SS and
HCV, and the outcome in a large series of salivary gland
MALT lymphoma. Methods: 31 cases of PSGML seen in
our Institutions between 1989 and March 2003 were
retrospectively evaluated. The diagnosis was made in all
patients by histologic and immunohistologic analysis of
biopsy or surgical specimens and was based on the
REAL/WHO classifications. Staging procedure included
routine lab, neck and abdominal ultrasound, CAT-scan
and bone marrow biopsy (29 cases). Serology for HCV
was tested in 24 patients. Results: they were 5 males
and 26 females (M/F=0.2), aged 21 to 81 years (medi-
an 62). In 21 patients (67.7%), a single salivary gland
was involved at diagnosis (parotid in 16, submandibu-
lar in 3 and minor salivary glands in 2); in 10 multiple
salivary glands involvement was present. Other MALT
organs (stomach and lacrimary gland respectively) were
involved in only 2 cases. Bone marrow infiltration was
documented in 2 patients. Ann Arbor stage was IE in 15
(48.4%), IIE in 3 (9.6%) and IV in 13 patients(42%). A
history of SS was present in 13 cases, of scleroderma
in 1; HCV infection was documented in 7. Overall, SGML
were associated with SS or other autoimmune diseases
or HCV infection in 21/31 cases (67.7%); in no case
HCV infection coexisted with autoimmune diseases.
Treatment was mainly local: surgery in 15 patients (plus
radiotherapy and/or chemotherapy in 8), radiotherapy
alone in 3; 9 received chemotherapy (plus local radio-
therapy in 2), 1 α-interferon; 3 were not treated. Over-
all, CR was achieved in 19/31 (61%), PR in 7/31
(22.5%). So far, disease progressed or relapsed in 12
patients, in 4 at lymphnodes, in 3 at distant extranodal
sites (skin, lung, stomach). Histologic transformation
in large B cell lymphoma occurred in 4/31 cases (13%),
after 35 to 110 months. So far, 5 patients died, 3 of
lymphoma, all after histological transformation, 2 of
unrelated causes. The 5 years OS and PFS were 85±8%
and 61±10% respectively. OS was not influenced by
recurrence/progression. The only prognostic factors
influencing OS were lymphnodal involvement and his-
tological transformation.  Conclusions: the analysis of
our series, which is one of the largest so far reported
of PSGML, confirms that PSGML is an indolent disease,
occurring preferentially in elderly women, which can be
mostly managed with local treatment. Lymphnodal
involvement and histologic transformation appear the
only adverse prognostic factors. The frequent associa-
tion with either SS or HCV infection strengthen the
pathogenetic correlations between MALT lymphomas
and chronic infections or autoimmune diseases.

PO040
REAL-TIME QUANTITATIVE PCR FOR MOLECULAR MONITORING OF
MINIMAL RESIDUAL DISEASE AFTER CHOP AND RITUXIMAB IN
PREVIOUSLY UNTREATED FOLLICULAR LYMPHOMA PATIENTS 
Carlotti E, Barbui T, Rambaldi A
Unità di Ematologia, Ospedali Riuniti di Bergamo, Italy

The use of real-time quantitative polymerase chain
reaction (RQ-PCR) has been proposed as a valuable tool
to detect the BCL-2/IgH chimeric gene in follicular non
Hodgkin’s Lymphoma (FL-NHL) patients at diagnosis as
well as to monitor minimal residual disease after dif-
ferent treatment modalities. We performed RQ-PCR
analysis in 62 previously untreated FL-NHL patients at
diagnosis as well as after the sequential administration
of CHOP chemotherapy and Rituximab (Rambaldi et al.
Blood, 2002, 99:856-62). The assay we applied (Ladet-
to et al.: Exp. Hematology, 2001;29:183-93) allows the
detection of 1 BCL2/IgH positive cell in about 105 nor-
mal cells. At diagnosis, the amount of neoplastic cells
we detected in the bone marrow (BM, N= 52) and
peripheral blood (PB, N= 40) was very heterogeneous
ranging from cases with only negligible amount of
tumor cells (1 Bcl-2/IgH positive cell in 105 normal
cells) to patients showing a huge neoplastic infiltration
(1 Bcl-2/IgH positive cell in 10 normal cells). When BM
and PB from the same patient were analyzed simulta-
neously (N=30) the level of BM and PB infiltration was
very similar in most cases. After six cycles of CHOP
chemotherapy, the decrease of detectable Bcl-2/IgH
positive cells remained in most cases within one log
difference so that a molecular negativization could be
achieved by CHOP chemotherapy only in those patients
showing a BM infiltration of 10-4 or 10-5. A sequential
Rituximab treatment (375 mg/m2 weekly×4) was giv-
en to 32 patients and minimal residual disease was
evaluated 12, 28 and 44 weeks after baseline. At the
first scheduled molecular follow-up (+12 weeks), the
MRD evaluation performed both in the BM and PB
showed that in patients with a high tumor load
(10–2/10-4 neoplastic cells) at baseline, Rituximab treat-
ment was followed by a median 3 logs reduction of the
neoplastic infiltration. At the last molecular follow-up
(+44 weeks), 68% of the patients remained PCR nega-
tive either in BM or PB. This study illustrates the great
heterogeneity of neoplastic BCL2/IgH positive cells
detectable in FL-NHL patients at diagnosis and under-
lines the different ability of CHOP chemotherapy and
Rituximab in reducing the tumor load in the BM and PB. 

76

haematologica vol. 88[suppl. n. 15]:october 2003

Posters : Lymphomas I



PO041
HIGH INCIDENCE OF HEPATITIS B VIRUS REACTIVATION IN INDOLENT
NON-HODGKIN’S LYMPHOMAS TREATED WITH FLUDARABINE-BASED
REGIMEN: THE PROGNOSTIC ROLE OF VIRAL ACQUIRED GENOMIC
MUTATIONS
Picardi M,* Quintarelli C,° de Renzo A,* Ciancia R,*
Del Giudice A,° Persico M,^ De Divitiis B,° Salvatore F,#
Pane F,°# Rotoli B*
*Divisione di Ematologia, °AF Oncologia Ematologica
Diagnostica, ^Divisione di Epatologia, #Ceinge Bio-
tecnologie Avanzate e Dipartimento di Biochimica e
Biotecnologie Mediche, Università Federico II di
Napoli, Italy

Hepatitis B virus infection is highly frequent in Asia,
Africa, Latin America, and Southern Europe, where the
percentage of HBsAg persistent carriers in the general
population ranges from 2 to 20%. Therefore it is not
uncommon, in these countries, that a HBV carrier is a
candidate for antineoplastic chemotherapy. It has
recently shown that patients with non Hodgkin’s lym-
phoma (NHL) have the highest frequency of HBV reac-
tivation, most likely for the high immunosuppressive
steroid-based chemotherapy regimens used. At our
knowledge, there are no data regarding acute hepati-
tis due to viral infection in patients with NHL treated
by regimens containing fludarabine. In the present
study, we evaluated 40 consecutive patients who
underwent fludarabine-based induction chemotherapy
for indolent NHLs, and investigated for incidence, risk
factors, etiology, morbidity and mortality for acute liv-
er damage related to hepatitis viral flare-up. Pretreat-
ment assessment of viral serological status showed
that, on the whole, 12 patients had a contact with HBV,
and other 6 with HCV. Of the former group, 4 patients
were HbsAg positive in a status of healthy carrier with
undetectable serum HBV DNA sequences, other 2 were
HBAb-positive only, and the remaining 6 had protective
antibodies against HBsAg. After completion of thera-
py, HBV reactivation with acute liver damage was diag-
nosed in all the 4 HBsAg-positive patients and in 1 of
the 2 HBcAb-positive patients, whereas neither the 6
HBsAb-positive patients, the 6 HCV-positive and the
remaining 22 seronegative patients had acute hepati-
tis flare-up. Normalization of liver function tests and
serum HBV-DNA disappearance were rapidly induced
by lamivudine at daily dose of 100mg in 2 patients,
while the remaining 3 patients had a severe and pro-
longed hepatitis who proved low responsiveness to the
antiviral treatment. Interestingly, the severity of liver
injury and the absence of response to lamivudine treat-
ment correlate with the rate of HBV genome mutations
of the strains isolated from patients at hepatitis flare-
up. Indeed, we found that deviations from the closest
sequences was 1.0% and 1.1% for the isolates from
the 2 patients who had a rapid recovery of liver func-

tion tests, while was 1.5%, 1.8%, and 1.7% in the oth-
er 3 patients. The differences between viral strains iso-
lated from the two groups of patients, was observed
also at the polypeptide level. Indeed, the two subgroup
of patients had a mean rate of amino acid substitutions
respect to the closest sequences at the HBV polymerase
open reading frame (ORF) and at HBs ORF of 2.7% vs
4.0% and of1.25% vs 3.2%, respectively. In conclusion,
we provide evidence that, in NHL patients, fludarabine
based chemotherapy frequently induces reactivation of
HBV latent viral replication, leading to clinical severe
hepatitis. The observed high rate of genome mutations
and amino acid substitutions at critical conserved
domains of HBV proteins seems to play an important
pathogenetic role for the viral reactivation, for the
severity of clinical picture. Our results also indicate that
HBV prophylaxis is required in NHL patients who are
candidate for fludarabine-based chemotherapy

PO042
CLINICAL RESOLUTION OF VANISHING BILE DUCT SYNDROME
ASSOCIATED WITH HODGKIN’S LYMPHOMA: REPORT OF A CASE
Rota Scalabrini D,* Galatola G,° Carnevale Schianca
F,* Porrino G,* De Rosa G,+ Fizzotti M,* Aliberti S,*
Garetto L,* Aglietta M*
* University Department of Oncology & Haematology, °
Gastroenterology Unit, + Pathology Unit; Institute for
Cancer Research & Treatment, Candiolo, Italy

Development of cholestasis and jaundice in patients
with Hodgkin’s lymphoma (HL) may be due to extra-
hepatic obstruction, lymphomatous infiltration, drug
toxicity, hemolysis and post-transfusion hepatitis. The
occurrence of vanishing bile duct syndrome (VBDS),
with periportal fibrosis, ductular proliferation and dis-
appearance of bile ducts in the portal spaces is a rare
event which has been previously reported in sixteen
cases only. In all the reported cases VBDS had a pro-
gressive course, leading to irreversible liver damage.
The ursodeoxycholic acid (UDCA) is an effective treat-
ment for intrahepatic cholestatic jaundice, that has
never been tested in VBDS. A 42 year old Caucasian
woman with a two-month history of recurrent episodes
of jaundice, fever and weight loss attributed to cholan-
gitis, was referred to our centre. A diagnosis of HL of
nodular sclerosing type, stage IIB X (mediastinal bulky)
was made. A liver biopsy excluded liver involvement by
lymphoma and demonstrated VBDS. Oral 1350 mg/day
ursodeoxycholic acid, 50 mg prednisone and full dose
chemotherapy (ABVD) were started. The patient had a
prompt response to chemotherapy and her cholestatic
jaundice slowly improved. Figure 1 shows the time
course of bilirubin, alanine aminotransferase, and alka-
line phosphatase in relation to the treatment. She com-
pleted 6 ABVD cycles without reduction or delays fol-
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lowed by consolidation radiotherapy in September
2002. Since then, she has been free of disease recur-
rence, without signs or symptoms of cholestasis. She is
now continuing on 900 mg/day oral UDCA: a liver biop-
sy has been proposed to the patient, who momentari-
ly refuses it. This is the first case showing that early
specific treatment with high dose UDCA plus pred-
nisone can reverse the biochemical and clinical fea-
tures of the rarely occurring HL-associated VBDS and
permit full chemotherapy course. We suggest that liv-
er biopsy should be performed as early as possible
whenever non-obstructive cholastasis develops in a
patient with HL, so that VBDS may be diagnosed in an
early stage and treated using high dose prolonged
UDCA therapy combined with tapering doses of pred-
nisone. 

PO043
EFFECTS OF ANTHRACYCLINE-BASED CHEMOTHERAPY ON TOTAL
PLASMA ANTIOXIDANT CAPACITY IN LYMPHOMA PATIENTS AND
ITS MODULATION BY DEXRAZOXANE
Cervetti G,* Franzoni F,° Galetta F,° Cecconi N,*
Regoli F,° Fazzi R,* Santoro G,° Petrini M*
*Department of Hematology, °Department of Internal
Medicine, University of Pisa, Pisa, °Institute of Biology
and Genetics, University of Ancona, Italy

The clinical efficacy of anthracycline antineoplastic
agents is limited by a high incidence of severe and
usually irreversible cardiac toxicity, the cause of which
remains controversial. Dexrazoxane clorhydrate (Car-
dioxane->), a synthetic bisdiketopiperazine two-ringed
compound which hydrolyzes to an EDTA analog, is
thought to reduce cardiac toxicity by binding to free
and bound iron, thus reducing the formation of anth-
racycline-iron complexes and the generation of free
radicals which are toxic to cardiac tissue. Aim of the
present study was to assess the effect of epirubicin-
based chemotherapy on plasma free radical antioxi-

dant capacity of patients with Non-Hodgkin Lympho-
ma (NHL), and the effect of supplementation with dex-
razoxane on plasma antioxidant status. Methods. 14
untreated patients 60 years of age with newly-dia-
gnosed aggressive NHL and treated with ProMECECy-
taBOM, were selected for the study. Other inclusion cri-
teria were: performance status 0-3 (ECOG), normal car-
diac function (EF 50%). The protocol was approved by
the Ethical Committee of our Institution and fully infor-
med consent was obtained from each subject entering
the study. The patients were randomly allocated to
receive or not dexrazoxane clorhydrate (40 mg/m2)
after epirubicin infusion. Periferal blood samples in
EDTA were done at baseline, after epirubicin infusion,
and one hour later. Oxidative stress was evaluated by
measuring at the beginning and at the end of the treat-
ment plasma malondialdehyde (MDA) and plasma
antioxidant capacity as its ability to antagonize the
oxidation of α-keto-γ-methiolbutyric acid by hydroxyl
radicals. The results are expressed as Total Oxyradical
Scavenging Capacity (TOSC) units Results. Two hours
after epirubicin infusion, plasma MDA was significan-
tly increased (2.8±0.3 vs. 5.8±1.1 mol/L, p<0.001) and
plasma TOSC against hydroxyl radicals significantly
reduced (33.2±8.4 vs. 12.5±4.3 U, p<0.0001) in the
whole study population. Of interest, patients who
underwent supplementation with dexrazoxane clorhy-
drate exhibited a significant increase in plasma anti-
hydroxyl radicals antioxidant capacity, respect to epi-
rubicin infusion (11.9±5.1 vs. 27.4±6.8 U, p<0.001), as
well as respect to those patients who had placebo
(12.8±3.7 vs. 18.5±4.2 U, n.s.). Conclusion. These results
are in accordance with previous studies showing the
formation of oxidants with the use of anthracycline,
and suggest that dexrazoxane may protect against
anthracyclines-induced damage to myocytes by pre-
venting iron-based oxygen radical damage.

PO044
MILD ACTIVE CHRONIC HEPATITIS AS A PRESENTING
PARANEOPLASTIC MANIFESTATION OF HODGKIN’S DISEASE
Malavolti R, Leonardi G, Curotti M, Marasca R,
Emilia G, Torelli G
Hematology Division, Department of Oncology and
Hematology, University of Modena and Reggio Emilia,
Modena, Italy

Liver is involved in about 5-8% of newly diagnosed
Hodgkin’s disease (HD) cases and is often associated
with intrahepatic cholestasis. Acute hepatic failure sec-
ondary to involvement by hematologic malignancies at
presentation is an uncommon condition and usually
has a very poor prognosis.  We described a patient with
Hodgkin’s disease (stage IIIsA) with hepatitis without
evidence of liver lymphoma infiltration that favourably
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evolved after chemotherapy. Case report: a 31-year-old
man presented a lymphadenopathy in the right inguinal
region due to classic Hodgkin’s disease (mixed cellu-
larity) as revealed by histological analysis of a surgery
biopsy. Initial investigation demonstrated hepatocellu-
lar injury as revealed by the increase of aspartate
transaminase (AST), 723 IU/L (n.r.< 37 IU/L); alanine
transaminase (ALT), 1410 IU/L (n.r.< 40 IU/L) lactate
dehydrogenase LDH, 893 IU/L (n. r. 230-460; U/L) as
well as mild cholestasis with bilirubin, 1.83 mg/dL γ-
glutamyl transpeptidase, 124 IU/L (n.r.< 50 IU/L) and
normal alkaline phosphatase. No jaundice or liver func-
tional failure was present. He had no history of alcohol
or drug abuse and no family history for liver disorders.
Serologic tests for hepatitis A, B and C, cytomega-
lovirus, Epstein-Barr virus, Parvovirus, human immun-
odeficiency Virus 1 and 2 were negative. Serum mito-
chondrial (AMA), smooth muscle (ASMA), microsomial
liver (LKM) and nuclear (ANA) antibodies were absent
excluding autoimmune syndrome. A computed tomog-
raphy scan of the chest, abdomen and pelvis was
remarkable for axillary and multiple abdominal lym-
phadenopathy (diameter up to 6 cm). Moreover, ultra-
sound abdominal examination demonstrated a slight
enlarged but otherwise normal liver, normal biliary tree
with no evidence of biliary obstruction. Splenomegaly
with a 15 cm diameter was also present. FDG-PET
imaging was able to detect abdominal lymphadenopa-
thy but not liver, spleen and axillary regions involve-
ment. Bone marrow biopsy showed no lymphoma infil-
tration. A percutaneous liver biopsy revealed a mild
active chronic hepatitis with no evidence of infiltration
by Hodgkin’s disease. A chemotherapy regimen accord-
ing to the ABVD schedule (doxorubicin, bleomycin, vin-
blastine, dacarbazine) was started. After two courses of
chemotherapy a significant improvement of liver func-
tions was noted obtaining a complete normalization of
the levels of serum transaminases and of cholestatis
parameters. Paraneoplastic syndromes complicating a
Hodgkin’s disease have been described especially with
neurologic, renal or cutaneous involvement. Review of
the literature revealed only very few cases of idiopatic
cholestatic jaundice or fulminant hepatic failure with-
out a demonstrable cause suggesting a paraneoplastic
etiology. In this report we described a rare case of mild
active chronic hepatitis in Hodgkin’s disease without
evidence of lymphoma infiltration that should be con-
sidered as a paraneoplastic syndrome; this condition
may be reversible and may respond to conventional
chemotherapy. Thus, paraneoplastic hepatitis would be
considered in the differential diagnosis of liver injury at
the presentation of Hodgkin’s disease.

PO045
CD30 POSITIVE PARAGANGLIOMA MIMICKING HODGKIN’S DISEASE
RELAPSE
De Filippi R,*§ Iaccarino G,* Frigeri F,* De Chiara A,
D’Antonio A,^ Franco R, Pezzullo L,$ Normanno N,*
Pinto A*
Divisioni di *Ematologia Oncologica, Anatomia
Patologica e $Chirurgia Oncologica B, Istituto Nazio-
nale Tumori, IRCCS “G. Pascale”, Napoli; ^Anatomia
Patologica, AORN Cardarelli, Napoli; §Dipartimento di
Biologia e Patologia Cellulare e Molecolare, Università
“Federico II”, Napoli, Italy

Diagnosis of relapsing Hodgkin’s disease (HD) usual-
ly relies on histological examination of surgical biop-
sies from clinically suspect recurrence sites. Cytologi-
cal evaluation of fine needle aspirates (FNAB), along
with detection of CD30+ tumor cells by flow cytometry
and/or immunocytochemistry, has been recently pro-
posed as a reliable alternative to surgical biopsy. The
typical cytologic appearance of Hodgkin and Reed-
Sternberg (H/RS) cells and the unfrequent expression of
CD30 by other tumor cell types, represent the diagnos-
tic standpoints of this approach. In september 1988 a
15 year old girl was referred at our institution due to a
large inguinal lymphadenopathies. A diagnosis of stage
IIA nodular sclerosis HD was made upon incisional
biopsy followed by staging laparatomy. Treatment with
inverted Y radiotherapy resulted in a complete response
(CR) which was maintained until december 1998 when
the patient presented with a left axillary lym-
phoadenopathy. A further biopsy was histologically
consistent with HD relapse. The patient obtained a sec-
ond CR following 6 courses of ABVD and no disease
recurrence was observed during the subsequent five
years follow-up. In may 2003 the patient developed a
left cervical mass of 55×50 mm. Clinical examination,
neck ultrasonography and imaging identified a large
32×22 mm mass and two additional 20×20 mm mass-
es respectively located at the jugulo-carotid and jugu-
lo-digastric junctions, compatible with pathologic
lymph nodes. The overall picture was therefore strong-
ly suggestive of HD relapse. A new excisional biopsy of
the larger mass was performed for diagnostic purpos-
es and part of the tissue was processed for immuno-
magnetic isolation of putative H/RS cells by means of
magnetically labelled CD30 Multisort Microbeads using
the VarioMACS system (Miltenyi Biotec, Auburn, CA,
USA). CD30+ enriched tumor cells were cytologically
assessed by hematoxylin/eosine and immunocyto-
chemical staining with anti-CD30 mAbs. Large multi-
nuclear and mononuclear cells expressing CD30 and
resembling H/RS cells, were readily detected following
such procedures. Moreover, RT-PCR amplification of
mRNA obtained from the positive and negative cell
fractions yielded the expected 860 bp CD30-specific
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amplicon on mRNA from the CD30+ enriched cell pop-
ulation, but not from CD30− cell fraction. Despite all the
above results, however, the final histological diagnosis
of the excised mass was of parasympathetic paragan-
glioma of the carotid body with chromogranin A-pos-
itive chief cells and S100-positive sustentacular cells.
A high mitotic rate of tumor cells was also evidenced
by Ki-67 assessment. Additional staining of histologi-
cal sections of the excised tumor revealed a consistent
expression of the CD30 antigen by chief cells. Since no
published evidence of CD30 expression on paragan-
glioma cells was previously described, 10 additional
paraganglioma specimens were collected from differ-
ent institutions and investigated for CD30 immunos-
taining. The results showed that in all analyzed cases,
the great majority of endocrine tumor cells were CD30
positive, displaying either a paranuclear dot-like or a
diffuse cytoplasmic immunoreactivity. This study
emphasizes the risk of misdiagnosing HD relapses on
merely cytologic and even immunocytochemical analy-
sis of FNAB, and reiterate the absolute need for surgi-
cal biopsy of recurrence sites. Standard histological
assessment of neoplastic tissues remains mandatory to
avoid inappropriate treatment even if clinical history
and imaging are strongly suggestive for a disease
relapse. More importantly, we provide the first report
documenting expression of CD30 antigen in paragan-
glioma tumor cells.

PO046
PRIMARY CENTRAL NERVOUS SYSTEM LYMPHOMA IN
IMMUNOCOMPETENT ADULTS: ANALYSIS OF A RETROSPECTIVE
SERIES OF PATIENTS TREATED WITH IDARUBICIN-CONTAINING
REGIMEN AND RADIOTHERAPY
Vigliotti Ml, Mele G, Romano G, Tartarone A, Coccaro
M, Musto C, dell’olio M,* la Sala A,* Mantuano S,*°
Carella AM,* Di Renzo N
Hematology and Oncology Unit, Centro Oncologico°
Regione Basilicata, Rionero in Vulture; *Hematology
and Bone Marrow Transplant Unit. IRCCS “Casa Sollie-
vo della Sofferenza”;Hospital, San Giovanni Rotondo,
Italy

Introduction: Primary central nervous system lym-
phoma (PCNSL) is an aggressive and very rare brain
tumor. However, in the last decades its incidence is
increasing representing 0.85-6% of all cerebral
tumours and 0.9-4.2% of all the extranodal malignant
lymphomas in particular in HIV-infected subjects (6%)
and in pts receiving organ transplantation and
immunosuppressive therapy (22%). In this study, we
report the analysis of 9 consecutive pts treated with
protocols containing standard doses of chemotherapy
regimens including idarubicin instead of doxorubicin
because its ability to cross beyond the blood-brain bar-

rier. Design and Methods: Between December 1993 and
May 2002, 9 consecutive PCNSL were diagnosed and
treated at our Institution with combined modality
treatment (CMT) (chemotherapy plus standard whole
brain RT). Median age: 51,8 years (range: 23 to 69). All
pts had aggressive B-phenotype histology (7 DLBC, 1
immunoblastic, and 1 Burkitt-like NHL), diagnosed by
stereotactic biopsy. The treatments was CIOP
chemotherapy, a CHOP-like regimen including idaru-
bicin at 12 mg/m2 instead of standard dose doxoru-
bicin (n=7) and ProMICE-CytaBOM chemotherapy
(n=2) differing from standard schedule because of
idarubicin given at 8 mg/m2 on d1. All pts received
additional concomitant intratecal therapy with
methotrexate 12 mg, aracytin 30 mg and prednisone 20
mg. Results: Overall response rate was 77%: CR 44%
(n=4) and PR 33% (n=3). One patient (11%) is alive
and disease-free at 5-year. The median survival time
was 8 months. All Pts achieving PR died of progressive
disease with a median time to progression of 5 months.
Three out of 4 Pts in CR relapsed at +5, +8 and +37
months, and all of them died of progressive disease.
Regarding the toxicities (scored according to WHO-cri-
teria), no Grade 4 toxicities were observed. G3 neu-
tropenia occurred in 6/9 (66%); anemia G1 in 5/9
(55%); grade 2 neuropathy was registered in all pts;
grade 2 mucositis in 2/9 (22%) pts. No cardiotoxic
effects have been registered. Conclusions: The optimal
treatment of pts with PCNSL remains still to be defined;
however, with conventional standard regimens the
prognosis remain still poor. The our experience with
idarubicin-containing regimens combined with WB-RT
did not improve the outcome of patients with PCNSL.
New strategies should be investigated to increase the
cure rate of these patients including high dose thera-
py and stem-cell rescue.

PO047
RISK FACTORS, TREATMENT, AND OUTCOME OF CENTRAL NERVOUS
SYSTEM RECURRENCE IN PATIENTS WITH NON-HODGKIN’S
LYMPHOMA
Magagnoli M, Balzarotti M, Bramanti S, Castagna L,
Siracusano L, Nozza A, Bertuzzi A, Sarina B, Santoro A
Department of Medical Oncology and Hematology
Istituto Clinico Humanitas, Rozzano, Milan, Italy

Central nervous system (CNS) recurrence was evalu-
ated in terms of incidence, risk factors, and outcome in
a consecutive cohort of 158 patients (pts) with newly
diagnosed intermediate-aggressive non-Hodgkin’s lym-
phoma (NHL), excluding lymphoblastic and Burkitt’s
lymphoma. No prophylactic intrathecal treatment was
administered at diagnosis. Thirteen pts (8%) developed
CNS recurrence after a median of 6 months from diag-
nosis (range, 1 to 28 months). Eleven pts had diffuse
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large-cell, and two follicolar lymphoma. At diagnosis,
seven pts had stage IV disease, 7 abdomen bulky dis-
ease, and 8 IPI > 2. Bone marrow was involved in only
one case. In five cases, CNS involvement was the only
site of relapse. Personality change and cranial nerve
palsy were the most common presenting symptoms,
followed by obtundation, headache, and peripheral sen-
sory or motor symptoms. CNS lymphoma recurrence
was documentated by cerebrospinal fluid cytology in 3
pts, by radiographic findings in 3 pts, and by both pro-
cedures in the remaining pts. In univariate analysis, the
only factor significantly associated with a greater like-
lihood of CNS recurrence was LDH (p= 0.003) at diag-
nosis. Ten pts received systemic chemotherapy com-
bined with intrathecal treatment. The chemotherapy
was cytarabine-based in 7 pts, and consisted of high-
dose of methotrexate in 3 pts. Intrathecal therapy con-
sisted of cytarabine, metotrexate, and hydrocortisone.
Three pts received intrathecal chemotherapy plus
whole-brain radiotherapy (40 Gy). Objective response of
the CNS disease was observed in 3 pts, and 2 pts
obtained a durable remission. Two pts are still alive, in
CNS remission at 33 and 10 months, respectively, after
diagnosis of recurrence. Median survival of the whole
series is only 2 months confirming the poor prognosis
after CNS recurrence and stressing the need to devel-
op new treatment strategies. New biological markers
and clinical scores are necessary to better identify
patients at an high risk of CNS recurrence 

PO048
DISAPPERANCE OF TWO IgGκ AND IGGλ MONOCLONAL
GAMMOPATHIES IN HHV8+ CASTLEMAN’S DISEASE  AFTER
SPLENECTOMY
Ferrillo S, Fava S, Stevenazzi F, Patruno E, Valentini
M, Pauli S, Mazzone A
Medicina II ed Oncologia, Ospedale Civile di Legnano,
Legnano, Milan, Italy

Multicentric Castleman’s disease (MCD) is a systemic
lymphoproliferative disorder characterized by angio-
follicular lymphoid proliferation causing fever, lym-
phadenopathy, hepatosplenomegaly, rash. This uncom-
mon non-neoplastic disease is associated with an
increased risk of Kaposi’s sarcoma and lymphoid can-
cer. In addition, both Kaposi’s sarcoma and MCD are
characterized by vascular hyperplasia, dysregulation of
the immune system Human Herpes Virus 8 has been
demonstrated in tissues obtained from patients with
Kaposi’s sarcoma (KS) and multicentric Castelman’s dis-
ease (MCD) and in primary effusion lymphoma (PEL)
cells or body cavity based lymphoma cells. Epidemio-
logical studies provide a picture of the patterns of
HHV8 infection, but we do not known precisely how the
virus is transmitted. The pathogenetic effects of HHV8

are better known. Polymerase chain reaction (PCR)
analysis has indicated that HHV8 can be detected in
95% of KS and MCD lesions. HHV8 may infect IgM+
naïve B cells and drive these cells to differentiate into
plasmoblasts without undergoing germinal center reac-
tion. Interleukin-6 (IL- 6) is produced in KSHV/HHV8+
cells from MCD lesions, and may play a role in the plas-
macytic differentiation of the cells Viral IL-6,however,
blocks Interferon signalling. The good treatment of
Castelman’s disease and/or HHV8 infection is not stan-
dardized, for this reason we report a case patient. We
recently cared for a patient who had HHV8 infection
associated with multicentric Castelman’s disease with
rapidly increase of spleenomegaly. In may 2000, a 36-
year-old man began to notice for control check up the
bioumoral data demonstrated a monoclonal gam-
mopathy with uncertain significance. The clinical
observations demonstrated a rapidly increase of
splenomegaly. Computed tomography (01/31/2001)
demonstrated the presence of lesions with difficult to
explain. The increase significantly of two monoclonal
component IgGk 2.8 g/dL and l 0.9 g/dL, the bone mar-
row biopsy normal, rx, tac total body no lym-
phoadenopathies we hypothisized a supected non-
Hodgkin’s lymphoma as lymphoplasmocytoid lym-
phoma and consider the splenectomy. The diagnosis is
Castelman’s disease, the research of HHV8 antibody
title demonstrated the presence of the virus. No ther-
apy was started and after 2 years the patients have a
good quality of life and the complete disappearance of
two gammopathies has been demonstrated.

PO049
PRIMARY SPLENIC LYMPHOMA. REPORT OF 15 CASES WITH EMPHA-
SIS OF ULTRASONICALLY-GUIDED TISSUE-CORE NEEDLE BIOPSY IN
THE DIAGNOSIS AND MANAGEMENT
Vallisa D, Anselmi E, Arcari A, Bernuzzi P, Bertè R,
Civardi G,° Lazzaro A, Moroni FC, Cavanna L 
Oncologia Medica ed Ematologia, Ospedale “Gugliel-
mo da Saliceto”, Piacenza, Italy, °Medicina Interna,
Ospedale di Fiorenzuola d’Arda (PC), Italy

Malignant lymphoma seldom presents as a primary
neoplasm of the spleen. Das Gupta et al. proposed strict
criteria for establishing a diagnosis of PSL: it can be
made when the disease is confined to the spleen, or ilar
lymphonodes. We report here 17 cases of PSL defined
by Das Gupta’s criteria and we emphasize the useful-
ness and safety of percutaneous ultrasonically guide
fine-needle biopsy (UG-FNB) in the diagnosis and man-
agement of this subset of patients. All the 17 patients
were previously undiagnosed and showed suspicion of
splenic disease at clinical or imaging examination. Sus-
picion of splenic disease was defined as presence of
splenic focal lesions or splenomegaly without focal
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lesions. All the patients underwent bone-marrow biop-
sy, laboratory tests and imaging studies, prior to other
invasive procedures. Patients with focal splenic lesions
underwent UG-FNB of the splenic lesions using a 21-
gauge biopsy needle, while patients with splenomegaly
alone underwent splenectomy. Five patients (29.4%)
showed splenomegaly without focal lesions, twelve
patients (64.7%) had splenic focal lesions, three of
them (25%) had splenomegaly, while in nine patients
the spleen was not palpable. Percutaneous core biopsy
allowed a refined diagnosis in 10/12 cases (83.3%). The
histologic diagnosis were: 8 diffuse large cell lym-
phoma, 2 type 1 follicular lymphoma (FL). In the
remaining 2 cases the diagnosis could not be estab-
lished with needle biopsy alone and the patients under-
went diagnostic splenectomy that showed type 1 FL
and marginal zone lymphoma (MZL). The five patients
with splenomegaly without focal lesions underwent
splenectomy and the histopathologic examination
showed MZL in 4 cases and type 2 FL in 1 case. It must
be emphasized that the diagnosis of PSL is currently
made with splenectomy. From our experience in this
study UG-FNB provides sufficient information for the
diagnosis of PSL, in patients with splenic focal lesions,
and subseguent therapeutic decision to treat most of
these cases avoiding further surgical procedures.

ACUTE MYELOID LEUKEMIAS AND
MYELODYSPLASTIC SYNDROMES I

PO050
THE QUANTITATIVE ASSESSMENT OF WT1 IS A POTENT TOOL FOR
PREDICTING RELAPSE FEASIBLE IN PERIPHERAL BLOOD OF ACUTE
LEUKEMIA PATIENTS 
Fava M,* Gottardi E,* Defilippi I,* Arruga F,* Messa F,*
Cumbo MG,* Persichella L,* Carturan S,* Lo Coco F,°
Saglio G,* Cilloni D*
*Department of Clinical and Biological Sciences,
University of Turin, Turin, Italy, °Department of
Biopathology, University Tor Vergata, Rome, Italy 

Detection and monitoring of minimal residual disease
(MRD) have been shown to have prognostic significance
in the management of leukemias and may provide the
basis for a patient tailored therapy. RT-PCR protocols
aimed at detection of the most common fusion tran-
scripts present in leukemias are the most sensitive tech-
niques. However, they are suitable only in about 40% of
acute myeloid leukemias (AML) and in 30-35% of acute
lymphoid leukemias (ALL).  We have previously demon-
strated that WT1 is a universal leukemic marker useful for
MRD detection in all the cases of AML and ALL patients.
In order to determine the potential use of this marker in
peripheral blood for early prediction of relapse, we per-
formed a quantitative Real-Time PCR (TaqMan) assay in
42 patients (32 AML, and 10 ALL) at diagnosis and dur-
ing follow-up (a median of 4 samples per patients were
tested). All the patients were characterized at the cyto-
genetic and molecular levels for the presence of the most
frequent genetic abnormalities. In addition we tested the
expression level in 52 PB samples from healthy volunteers
as controls.  We found that the peripheral blood of
healthy donors expressed very low levels of WT1 with
the majority of samples which scored negative. The medi-
an values of the positive samples was 5 WT1 copies/104

ABL copies (range1-22). By contrast, in all the peripher-
al blood samples collected from leukemia patients at
diagnosis the WT1 transcript was increased above the
normal range (median value of WT1 copies/104 ABL
copies:10244, range 758-86140 in AML and 1388, range
212-34707 in ALL). In all the patients who reached a
complete remission after chemotherapy, WT1 returned
within the normal range. In all the patients who persist-
ed in CR, WT1 was persistently found within the normal
range during follow-up. By contrast, all the cases (14
AML and 4 ALL) in which during follow-up the WT1
increased above the normal range in the PB subsequent-
ly relapsed after a period ranging from 1 to 4 months. 4
In addition, in 7 AML cases with normal karyotype, the
immunophenotypical analysis carried out in BM samples
after chemotherapy was suggestive for CR, but WT1 tran-
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script amount detected in PB persisted at levels above the
normal range. All these patients relapsed during follow-
up in a period ranging from 1 to 6 months. These data
clearly demonstrate that WT1 is a very sensitive marker
for early prediction of relapse in PB. So, the quantitative
assessment of WT1 in PB samples, offers the possibility
to monitor with high frequency all the cases of acute
leukemias and to predict relapse same months before it
becomes clinically evident. 

PO051
GENTUZUMAB OZOGAMICIN (“MYLOTARG”) FOR MOLECULAR
RELAPSE OF ACUTE PROMYELOCYTIC LEUKEMIA
Breccia M,* Cimino G,* Tafuri A,* Diverio D,*
Pogliani EM,° De Bona E,# Castagnola E,@
Mandelli F,* Lo Coco F^
*Dipartimento di Biotecnologie Cellulari ed Ematolo-
gia, Università “La Sapienza”, Roma; °Dipartimento di
Medicina, Divisione di Ematologia, Università di Mila-
no, Ospedale S. Gerardo; #Dipartimento di Terapia Cel-
lulare ed Ematologia, Divisione di Ematologia, Ospe-
dale San Bartolo  Vicenza; @Dipartimento di Ematolo-
gia ed Oncologia Pediatrica, Ospedale G. Gaslini,
Genoa; ^Dipartimento di Biopatologia e Diagnostica
per Immagini, Università Tor Vergata, Roma, Italy

CD33 is brightly expressed on acute promyelocytic
leukemia (APL) cells and two studies have reported the
efficacy of Mylotarg, a humanized anti-CD33 mono-
clonal antibody conjugated to calicheamicin, in APL
untreated patients (84% of responses) or after retinoic
acid (RA) and/or chemotherapy for induction of mole-
cular remission (50% of responses). We report our
experience on Mylotarg as a single agent for molecu-
larly relapsed acute promyelocytic leukemia (APL). Mol-
ecular relapse was defined as reappearance of RT-PCR
positivity for PML/RAR α during post-consolidation
monitoring confirmed in two successive marrow sam-
ples. Fourteen patients (12 males/2 females) with medi-
an age 51 years (range 17-77) were enclosed in this
study. The median duration of molecular remission pri-
or to Mylotarg administration was 16.5 months: at the
time of treatment. Of the 14 patients, 5 were in first
molecular relapse, 4 in second, 2 in third, 1 in fourth
and 2 patients in first molecular relapse after allogeneic
bone marrow transplantation. All patients had normal
WBC and platelet counts and were in morphological
remission in PB and BM at time of molecular relapse.
Treatment plan included Mylotarg at 6 mg/m2 by i.v.
infusion over 2 hours for two successive cycles given at
2 weeks interval. Patients in molecular remission were
to receive a final third course whereas patients still
PCR-positive after 2 cycles were to receive additional
mylotarg cycles until negativization of the molecular
test and for a maximum of 6 doses. Acetaminophen

and diphenhydramine were given before each treat-
ment. Thirteen patients (93%) achieved molecular
remission as documented by the RT-PCR tests carried
out after 2 cycles. The other patient had a morpholog-
ic relapse after two doses. The most common adverse
reactions after completion of the infusion included
low-grade fever, mild nausea, headache and polyuria in
1 patient. Four episodes of neutropenic fever of
unknown origin (FUO) were observed. Mild neutrope-
nia was observed after the first cycle, with a median
duration of 8 days and after second and third cycle
with median duration of 10-12 days. Thrombocytope-
nia (grade 1) lasting for 3-5 days occurred after second
and third doses. Five patients developed asymptomatic
increase of transaminase during the first week of treat-
ment. Only one patient with concomitant GVHD after
allogeneic BMT had hepatic toxicity (grade 2-3) with-
out veno-occlusive disease. Four patients relapsed at
molecular level after 5, 6, 8 and 13 months of mylotarg-
induced MR. Of these, two received again mylotarg at
the same dosage; one responded again undergoing MR
and one is under evaluation. The two other patients
had relapsed after BMT; both received donor lympho-
cyte infusion and underwent new molecular remission.
The remaining 10 patients are in MR after mylotarg
after a median follow up of 5+ (range 2.5 -23) months.
Our results indicate that Mylotarg has activity as a sin-
gle agent against minimal residual disease in advanced
APL. A higher patient number with prolonged follow-
up needs to be evaluated.

PO052
RAPID DETECTION OF FLT3 MUTATIONS IN ACUTE MYELOID
LEUKEMIA PATIENTS BY DENATURATING HIGH-PERFORMANCE
LIQUID CHROMATOGRAPHY
Martinelli G, Bianchini M, Grafone T, Giannini B,
Ottaviani E, Terragna C, Soverini S, Amabile M,
Piccaluga PP, Malagola M, Rondoni M, Bosi C,
Baccarani M
Institute of Hematology and Medical Oncology
“L. e A. Seràgnoli”, University of Bologna, Italy

Flt3 is the most commonly mutated gene in human
acute myeloid leukemia (AML), and has been implicat-
ed in its pathogenesis. Since screening of Flt3 in AML
patients by PCR followed by gel electrophoresis is time-
consuming and fails to detect some very small ITDs, we
set up a method for screening of Flt3 receptor muta-
tions with PCR plus denaturing high-performance liq-
uid chromatography (D-HPLC). Total mRNAs extracted
from 34 AML patients were first analysed for the pres-
ence of JM length-mutations and TKD point mutations
by the conventional method involving PCR amplifica-
tion, restriction enzyme digestion and agarose-gel elec-
trophoresis (PCR-RE-AGE). Subsequently, the same
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patients panel was analysed by D-HPLC, using specifi-
cally designed primers and optimised running temper-
atures for the length and point mutations analysis. Thir-
ty-four patients were analyzed by PCR-RE-AGE: nine
were found to be positive for known FLT3 mutations
(9/34 corresponding to 26.5%; length mutations plus
point mutations). Most importantly, additional
nucleotide changes were discovered; direct sequencing
analysis identified nucleotide alterations in each of the
DHPLC-positives but not in any of the DHPLC-nega-
tives yielding a specificity and sensitivity of 100% for
DHPLC based screening of FLT3 receptor. This first
description of mutational analysis by D-HPLC based
method for detection of ITDs and TKDs mutations in
Flt3 gene should be useful for studies involving precise
genotype determination, which could be critical for
selection of innovative AML therapies targeting the Flt3
gene. More importantly, this technique has been used
for further identification of new point mutations occur-
ring in the regulatory and catalytic domains of FLT3
protein, which are considered a hot-spot region for
activating mutations in the class III RTKs subfamily.

Funding: This work was supported by grant from
MURST COFIN 2001 and 2002, A.I.R.C., ATENEO 60% tar-
get projects, “Hairshow” A.I.L., “Fondazione del Monte di
Bologna e Ravenna” grants, Fondazione Carisbo. 

PO053
SECOND MALIGNANCY AFTER TREATMENT OF ADULT ACUTE
MYELOID LEUKEMIA
Pagano L, Pulsoni A, Tosti ME, Caramatti C, Cerri R,
Falcucci P, Fazi P, Fianchi L, Martino B, Mattei D,
Mele L, Offidani M, Pacilli L, Pogliani EM, Rotoli B,
Specchia G, Visani G, Vignetti M, Voso MT, Leone G,
Mandelli F
GIMEMA

Purpose: To quantify the relative and absolute excess
risks of second malignancies (SM) among patients
affected by acute myeloid leukemia (AML) enrolled in
the GIMEMA clinical trials.  Design and Methods: A
prospective non-concurrent analysis was performed on
3484 new AML patients consecutively enrolled in a
multi-center setting in the GIMEMA clinical trials,
between 1982 and 1999. Results: Among 2603 patients
achieving complete remission (75%), 19 patients
(0.7%) developed a SM, correspondig to a 2.9 per
10.000 person-year incidence of SM. This incidence was
lower than expected (SIR 0.69, 95% C.I. 0.41-1.07),
when compared to that of Italian Cancer Registries.
However, it resulted significantly higher in AML
patients younger than 60 years (SIR 3.63, 95% C.I.
1.56-7.15), when stratifying patients according to age.
The estimated cumulative incidence of a SM over 5
years was similar for patients older or younger than 60

years (3.9% and 4.7% respectively), while it was low-
er for SM patients with a previous acute promyelocyt-
ic leukemia (APL, 0.44%). A significant number of acute
myelo-monocytic leukemia patients developed a SM
(7/440 Vs 12/2163; OR 2.90, C.I. 95% 1.03-7.95;
p=0.03), which translated in a 1.44-fold increased risk,
compared to the normal population Conclusion: The
incidence of SM in adult AML is lower than expected
in the normal population. The stratification according
to age showed that patients younger than 60 years and
patients with acute myelo-monocytic leukemia had an
increased risk of SM. On the contrary, the rarity of SM
in APL patients suggests that treatments for APL do
not have a role in the development of SM.  Our data
show that the cumulative risk of SM in adults cured for
AML or APL is not clinically relevant.

PO054
FLUDARABINE AND CYTARABINE AS CONTINUOUS SEQUENTIAL
INFUSION PLUS LIPOSOMAL DAUNORUBICIN (DAUNOXOME) AS
SALVAGE THERAPY FOR REFRACTORY OR RELAPSED PATIENTS WITH
ACUTE MYELOID LEUKEMIA
Camera A, Palmieri S,* Cantore N,° Mele G,* Rinaldi
CR, Villa MR, Mettivier V,# Mastrullo L,@ Miraglia E,^
Libertino R,§ Rotoli B, Ferrara F*
Division of Hematology, Federico II University, Napoli;
Divisions of Hematology *A. Cardarelli Hospital, Napo-
li, °G. Moscati Hospital, Avellino, #TERE, A. Cardarelli
Hospital, Napoli, @S. Gennaro Hospital, Napoli,
^S. G. Bosco Hospital, Napoli, §Civil Hospital,
S. Felice a Cancello, Caserta, Italy

Relapse represents the main adverse prognostic fac-
tor in patients with AML. In particular, early relapse and
disease recurrence after autologous or allogeneic stem
cell transplantation (SCT) as well as primary resistance
to induction chemotherapy are associated with poor
results in terms of long-term survival and cure. For these
patients, new approaches are clearly needed. The com-
bination of fludarabine (FAMP) and cytarabine (ARA-C)
± G-CSF has been proven effective in poor risk AML.
Aiming to increase the synergistic activity of these two
drugs, we developed a therapeutic program based on
the combination of FAMP/ARA-C given as continuous
sequential infusion associated with DAUNOXOME. The
regimen consisted of a sequential infusion in which
FAMP was administered at a loading dose of 10 mg/sqm
in 15’ on d 1, followed by ARA-C at 390 mg/sqm in 3 hrs
on d 1; then both FAMP (25 mg/m2 d 1,2) and ARA-C
(1900 mg/m2 d 1,2,3) were given as continuous infu-
sion. Daunoxome (60 mg/m2) was added on d 2,3,4. A
consolidation therapy, using the same schedule with only
two doses of Daunoxome (d 2 and 3) was administered
to responding patients. Then, patients who were eligible
for a SCT underwent autologous or allogeneic transplant
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according to donor availability. Sixty patients, gender
balanced (30/30), with a median age of 43 years (range
21-72) entered the trial. Twelve patients (20%) had bee
refractory to a front line therapy (in all cases anthracy-
cline, ARA-C and etoposide), while 48 (80%) had had
leukemia relapse. In the subgroup of relapsed patients,
28 had previously received a transplantation procedure
(24 autoSCT and 4 alloSCT from HLA identical sibling);
median CR1 duration had been 8,5 months (range, 2-69
months). Overall, CR2 was achieved in 36 patients (60%),
whereas 19 patients (32%) showed leukemia persis-
tence. Five patients (8%) died from severe infections
occurring in the aplastic phase following the salvage
treatment. According to pretreatment status, CR2 was
obtained in 63% of relapsing and 50% of resistant.
Myelosuppression was acceptable, median time to gran-
ulocyte and platelet recovery being 21 and 24 days,
respectively. Extra-hematological toxicity was negligible,
with the exception of severe stomatitis documented in
20 patients. Documented infections occurred in a minor-
ity of patients (n=6), while 40 patients (67%) experi-
enced FUO requiring empirical antibiotic therapy. Twen-
ty-two patients received one or more consolidation
courses (median 2 courses). SCT was performed in 18
patients in CR2 (50% of remitters); the stem cell source
was a HLA identical sibling in 10 patients, unrelated
donor in 5; 3 patients received autoSCT. No transplant
related mortality was registered. After a median follow-
up of six months, 11 patients are alive and disease free,
while nine patients are surviving with active disease. In
conclusion, this salvage regimen is able to induce high
CR rate in a subset of poor prognosis AML patients,
allowing most of them to receive SCT. A larger multi-
centric trial is needed to support these encouraging data.

PO055
ABERRANT METHYLATION OF DAP-KINASE IN THERAPY-RELATED
AML AND MYELODYSPLASTIC SYNDROMES
Voso Mt, Scardocci A, Guidi F, Valentini L, Zini G, Di
Mario A, Putzulu R, Pagano L, Lo Coco F,* Hohaus S,
Leone G
Istituto di Ematologia, Univ. Cattolica S. Cuore e *Dipart-
mento di Biopatologia e Diagnostica per Immagini, Uni-
versità Tor Vergata, Rome, Italy

Gene silencing of tumor suppressor genes by methy-
lation can contribute to cancer development. Death-
associated protein kinase (DAP-kinase) is a pro-apop-
totic calcium/calmodulin-regulated serine/threonine
kinase with a multidomain structure that participates
in several apoptotic pathways initiated by IFN-gamma,
TNF-alpha, activated Fas, and detachment from extra-
cellular matrix. DAP-kinase is abnormally methylated in
a significant proportion of human tumors, providing
evidence that inactivation of this gene is critical for

cancer development. In immortalized cell lines which
frequently lack DAP-kinase expression, the latter may
be restored by treatment with demethylating agents,
including 5-aza-2’-deoxycytidine restoring their sensi-
tivity to induction of apoptosis by gamma-interferon.
Using a methylation-specific PCR, we studied the
methylation status of DAP-kinase of 160 bone marrow
samples from adults with acute myeloid leukemias
(AML) at the time of initial diagnosis. We observed
hypermethylation of DAP-kinase in 27.5% (44/160) of
AML specimens, and hypermethylation significantly
correlated to loss of DAP-kinase expression studied by
RT-PCR (p=0.018). Hypermethylation of DAP-kinase
was significantly more frequent in AML secondary to
therapy for other malignancies (s-AML, 14/29,  48.3%),
as compared to de novo AML (30/131, 22.9%, p=0.01,
OR: 3.1, 95% CI: 1.4-7.2). DAP-kinase hypermethylation
in AML was associated to myelodysplastic changes in
the bone marrow at the time of the initial diagnosis
(p=0.002), but not to other patients’ characteristics
including age, gender, FAB subtype and cytogenetic risk
group.  We therefore studied the methylation status of
DAP-kinase in patients with myelodysplastic syn-
dromes. DAP-kinase hypermethylation was a frequent
event in MDS, with 17 hypermethylated bone marrow
samples of 35 MDS patients (48.6%). These data sug-
gest that hypermethylation of DAP-kinase may be an
early event in the malignant transformation of myeloid
cells. Alteration in the apoptotic response due to the
loss of DAP-kinase function may play a functional role
in the transformation pathway to secondary leukemia
via myelodysplasia. These data point to a role for the
inclusion of demethylating agents into treatment pro-
tocols for  acute myeloid leukemia and myelodysplas-
tic syndromes, in particular for therapy-related forms.

PO056
EFFICACY AND TOXICITY OF FLUDARABINE, ARA-C AND IDARUBICIN
VERSUS VS IDARUBICIN, ARA-C AND ETOPOSIDE FOR INDUCTION
TREATMENT OF NEWLY DIAGNOSED ACUTE MYELOID LEUKEMIA
PATIENTS, YOUNGER THAN 60 YEARS
Russo D,* Martinelli G,# Damiani D,° Malagola M,#
Isidori A,# De Vivo A,# Visani G,## Candoni A,°
Michelutti A,° Fanin R,° Piccaluga P,# Bonini A,@
Avanzini P,@ Gugliotta G,@ Zuffa E^ Zaccaria A,^
Raspadori D,§ Bocchia M,§ Lauria F,§ Pricolo G,**
Mazza P,** Pierri I,°° Gobbi M,°° Baccarani M#

*Chair of Hematology, University of Brescia,
°Division of Haematology and Department of Bone
Marrow Transplantation, University of Udine,
#Institute of Haematology and Medical Oncology “L.
and A. Seràgnoli”, University of Bologna, @Division of
Haematology, Arcispedale S. Maria Nuova Reggio Emi-
lia, ^Division of Haematology, Ospedale S. Maria delle
Croci, Ravenna, §Division of Haematology, University
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of Siena, **Division of Haematology, Ospedale S.S.
Annunziata, Taranto, °°Division of Haematology, Uni-
versity of Genova, ##Hematology, S Salvatore Hospital,
Pesaro, Italy

Acute myeloid leukemias (AMLs) are a heterogeneous
family of hemopoietic malignancies that share a high
frequency and a high degree of Pgp-mediated mul-
tidrug resistance (MDR), one of the major causes of
treatment failure. Induction treatment (FLAI), including
5 days administration of Idarubicin (IDA-10mg/m2/day),
in combination with high-dose Arabinosyl Cytosine
(HDAC 2 g/m2/day) and Fludarabine (FLUDA 25
mg/m2/day) was adopted as induction treatment of
newly diagnosed patients with AML, except acute
promyelocytic leukemia (APL). In our previous experi-
ence (Russo et al. Leuk Lymphoma, 2001), FLAI regimen
showed to be highly effective (CR rate 72%), also in
AML MDR-pos patients, with a low extra-hematologi-
cal toxicity. In this prospective randomized trial, FLAI
was compared with ICE (IDA 10mg/m2/day×3 days + AC
p.c 100mg/m2/day x 10 days + VP16 100mg/m2/day ×
5 days) for induction of remission. Post-induction treat-
ment program included: HDAC (3g/m2/12h × 6 days),
MEC (Mitoxantrone 12 mg/m2/day × 4 days, Etoposide
100 mg/m2/day × 4 days, Cytarabine 1 g/m2/day × 4
days) and allogeneic or autologous BMT. Over a period
of 2 years, 122 patients were randomly assigned to FLAI
(67) or ICE (55). The clinical and hematologic charac-
teristics of the two patient population were not differ-
ent. In the FLAI group, the complete remission (CR) rate
was 72% after the first course and 76% after HDAC; in
the ICE group, the CR rate was 50% and 63%, respec-
tively (p <0,02). Interestingly, the CR rate of MDR-pos.
and MDR-neg. patients treated with FLAI was similar
(68% vs 65%), while the CR rate of MDR-pos. and
MDR-neg. patients treated with ICE showed a signifi-
cant trend in favour of MDR negative patients (20% vs
54%). The median time to recovery of neutrophils
> 1.0×109/L and platelets > 50×109/L was significant-
ly better in FLAI arm than in ICE arm. In both groups, it
was seen an approximately equal rate of FUO, Gram
negative/Gram positive bacteremias and systemic fun-
gal infections. Infections and hemorrhages caused
death during induction (DDI) in 3% of patients treated
with FLAI and in 9% of patients treated with ICE. Non-
hematological toxicity of FLAI was mild and signifi-
cantly lower than ICE. In particular, in the FLAI arm,
only 3/67 patients developed a grade 3 or 4 gastro-
intestinal toxicity, whereas in ICE arm 16/55 patients
experienced this toxicity (p=0.0001). Other grade 3 or
4 toxicity (ipertransaminasemia, cutaneus toxicity,
renal or cardiac failure) were seen in 1/67 patients in
FLAI arm versus 7/55 patients in ICE arm (p=0.02). In
conclusion, these preliminary results strongly suggest
that FLAI, as a single induction course, is an highly
effective regimen with a limited non-hematologic tox-

icity. Furthermore, FLAI seems to be more effective than
ICE in overcoming Pgp-mediated multidrug resistance
(MDR).

Funding: supported in part by Cofin 2002 (prot.
MM06268917_004, Prof. Domenico Russo), CNR, AIRC,
AIL, Ateneo 40% (Prof. Baccarani), Fondazione del
Monte di Ravenna e Bologna.

PO057
THE PRION-LIKE PROTEIN DOPPEL IS EXPRESSED IN BLAST CELLS
OF ACUTE LEUKEMIAS AND MYELODYSPLASTIC SYNDROMES
Invernizzi R, Comincini S,* Travaglino E,
Del Vecchio I,* Nano R,° Ferretti L*
Medicina Interna ed Oncologia Medica, *Dipartimento di
Genetica e Microbiologia, °Dipartimento di Biologia Ani-
male, Università di Pavia, IRCCS Policlinico S. Matteo,
Pavia, Italy

The PRND gene, located on human chromosome 20p,
16 Kb downstream from PRNP, the prion protein gene,
encodes for the Doppel protein (Dpl), that has many bio-
chemical and structural properties in common with the
prion protein. Dpl is about 125 amino acid residues long,
it is characterized by an α-helical conformation, and it
is presented on the cell surface by a glycosylphos-
phatidylinositol anchor. Whereas prion protein is ubiq-
uitous, Dpl is expressed only in adult testis and does not
seem to be required for prion disease progression. Its
physiological role is unknown. Since preliminary studies
have demonstrated a significant level of Dpl expression
in several types of cancers of different histologic origin,
we investigated the Dpl distribution in bone marrow
cells from patients with acute leukemia (AL) and
myelodysplastic syndrome (MDS), in order to evaluate its
possible overexpression in these disorders. Molecular and
immunocytochemical studies were carried out on bone
marrow samples from 9 normal controls, from 14
patients with AL, 7 myeloid (AML) and 7 lymphoid (ALL),
at the onset, and from 23 patients with MDS (10 RA, 5
RARS, 5 RAEB, 1 RAEB-t and 2 CMML) not previously
treated. A goat polyclonal antibody raised against a pep-
tide mapping near the aminoterminus of Dpl of human
origin was used for immunocytochemistry and Western
blotting. Dpl protein was detected in 6/7 cases of AML,
in 5/7 cases of ALL and in 21/23 cases of MDS, whereas
normal samples were negative or showed very weak
expression in rare immature myeloid cells. Dpl was local-
ized on the blast surface or, seldom, in a cytoplasmic
perinuclear area. In AL and MDS the number of positive
cells and intensity of staining were heterogeneous.
Semi-quantitative RT-PCR demonstrated rather high
mRNA levels in almost all AL and MDS cases, but bare-
ly detectable levels in normal bone marrow. These dif-
ferences were likely not related to gene amplification. In
AL and MDS there was no correlation between Dpl
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expression levels and clinical or laboratory findings such
as age, leukocyte count or karyotype. In conclusion, for
the first time the expression of PRND has been demon-
strated in human bone marrow cells. The molecular
mechanism responsible for its overexpression in trans-
formed cells is unknown; however, the differential
expression of the Dpl protein in AL and MDS versus
healthy subjects makes it a possible leukemia associat-
ed antigen with a potential attractive role as target for
immunotherapy; on the other hand, Dpl could be used
to quantitate minimal residual disease after treatment.

PO058
SURVIVIN EXPRESSION IN ACUTE LEUKEMIAS AND
MYELODYSPLASTIC SYNDROMES
Invernizzi R, Travaglino E, Lunghi M,* Klersy C,°
Bernasconi P,* Cazzola M,* Ascari E
Medicina Interna ed Oncologia Medica, *Istituto di
Ematologia e °Unità di Biometria, Università di Pavia,
IRCCS Policlinico S. Matteo, Pavia, Italy

Survivin is an inhibitor of apoptosis of the IAP gene
family, that at the beginning of mitosis associates with
microtubules of the mitotic spindle. Present during
embryonic and fetal development, it was undetectable
in normal adult tissues, but overexpressed in various
human neoplasias, acute leukemias included. Survivin
expression in solid cancers correlated with unfavorable
disease and shortened survival. However, no data have
been reported on the potential role of this cell cycle-reg-
ulated anti-apoptotic pathway in myelodysplastic syn-
dromes (MDS). We analyzed the expression of survivin in
bone marrow cells from 44 patients with acute leukemia
(AL), 20 myeloid (AML), 16 de novo and 4 secondary, and
24 lymphoid (ALL), 5 T and 19 of the B-lineage, at the
onset, from 73 patients with MDS (27 RA, 17 RARS, 13
RAEB, 10 RAEB-t and 6 CMML) not previously treated,
and from 22 non hemopathic subjects. Our aim was to
evaluate whether abnormalites in its expression were
associated with peculiar laboratory and clinical findings.
Moreover, a possible correlation was investigated
between survivin positivity and altered apoptosis level,
as measured by TUNEL technique, or altered proliferative
rate, as evaluated by MIB-1 immunostaining. Survivin
was detected by an immunoalkaline phosphatase
method (streptavidin-biotin complex) using a primary
murine monoclonal antibody raised against human
recombinant survivin (clone 8E2, NeoMarkers). In normal
samples survivin was never detectable. In AL and MDS
the number of positive cells and intensity of staining
were heterogeneous. Survivin was localized in the cyto-
plasm of blasts in a para- or perinuclear area. It was
detected in 15/20 cases of AML (75%), 8/24 cases of
ALL (33%) and 66/73 cases of MDS (90%), with median
percentages of positive blasts respectively of 15 (range

0-38), 0 (range 0-11) and 8 (range 0-69). In ALL the per-
centages of positive blasts were significantly lower than
in AML and in MDS (p=0.0001). Survivin expression was
unrelated in AML to the morphological subtype, in ALL
to the immunological phenotype. In MDS with more
than 5% bone marrow blasts percentages of survivin
positive cells higher than in RA and RARS were observed
(p=0.04). In MDS a significant inverse correlation
between survivin and TUNEL positivity was identified by
the Spearman correlation test (p=0.01), whereas sur-
vivin expression was independent of the proliferative
rate. No significant relationship was observed between
survivin levels and clinical and laboratory features such
as age, leukocyte count or karyotype nor did survivin
levels predict disease progression in MDS; among AML
patients treated with intensive polichemotherapy, sur-
vivin expression was significantly higher in resistant cas-
es (p=0.01). In conclusion, our findings confirm the high
incidence of survivin expression in AML blasts and sug-
gest that AML patients with high survivin levels are more
likely not to respond to current therapy. Survivin abnor-
mal expression also in MDS may play a role in promot-
ing aberrantly increased cell viability and contribute to
the altered homeostatic balance between cell growth
and cell death, that seems to be one of the most impor-
tant physiopathological mechanisms of MDS.

PO059
ERYTHROPOIETIN VERSUS ERYTHROPOIETIN + G-CSF FOR
LOW-RISK MYELODYSPLASTIC SYNDROMES: PRELIMINARY RESULTS
OF A RANDOMIZED CLINICAL TRIAL
Balleari E, Rossi E,^ Clavio M, Grosso M, Congiu AM,^
Masoudi B,^ Secondo V,* Spriano M,^ Timitilli S,°
Vimercati R,^ Ghio R
Dipartimento di Medicina Interna, Università di Geno-
va, ^Ospedale San Martino di Genova; * Ospedale Gal-
liera, Genova; ° ASL 4, Sestri Levante, Genova, Italy

Recent clinical guidelines indicate a trial with
hematopoietic growth factor(s) as appropriate in low-
risk myelodysplastic syndromes (MDS) with low serum
levels of endogenous erythropoietin; recombinant
human erythropoietin (rhEPO) at standard weekly dos-
es of 30,000 IU has been largely used is this clinical set-
ting since the early ‘90s, although more recently a com-
bination therapy of rhEPO and G-CSF has been claimed
to allow for an higher response rate. Whether com-
bined rhEPO + G-CSF treatment is really superior to
standard doses of rhEPO alone is still debated. In par-
ticular, randomised studies comparing a combined
approach with rHEPO + G-CSF versus front-line stan-
dard doses of rHEPO alone are still lacking. Present
investigation was designed to compare, in a prospec-
tive, randomised study, the effects of standard’doses
of rHEPO alone to the combination of rHEPO plus G-
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CSF in patients with low-risk (IPSS <1) MDS. Accord-
ing to study design, low-risk MDS subjects with no pre-
vious treatment with growth factor(s) were randomly
divided to receive rHEPO (10.000 IU 3 times a week sc.)
or the same doses of rHEPO plus G-CSF (5 µg/kg b/w.
twice a week sc.) for a minimum of 8 weeks. Patients
unresponsive to rHEPO alone were offered the combi-
nation therapy for others 8 weeks, whereas subjects
unresponsive to rHEPO + G-CSF were considered off
study. Responders continued the treatment indefinite-
ly. Between April 2001 and August 2002 26 consecu-
tive subjects affected by MDS (16 males; 10 females;
median age 75 years; 16 RA, 5 RARS, 5 RAEB with less
than 10% bone marrow blasts) were enrolled into the
study. Clinical characteristics of the two groups of
patients at the start of the study were comparable.  At
May 31 2003, 24 patients were evaluable for response
(12 in the rHEPO arm; 12 in the rHEPO + G-CSF arm).
After the first 8 weeks of treatment, an erythroid
response (major or minor) was observed in 5/12 (41.6%)
patients treated with rHEPO alone, compared to 9/12
(75%) in the rHEPO + G-CSF arm. In 2/6 (33%) of the
patients in the rHEPO arm unresponsive to rHEPO alone,
addition of G-CSF induced an erythroid response at 16
weeks. Erythroid response has been maintained for at
least 6 months in 4/12 (33%) patients treated with
rHEPO alone and in 7/12 (58%) patients treated with
the combination of rHEPO + G-CSF; all responders at 6
months were still responding and continuing the treat-
ment with a median follow-up of 16 months. Progres-
sion of MDS into acute leukemia has been cumulative-
ly observed in 4/24 (16%) patients (2 patients in each
arm of the study). No adverse effects to therapy with
growth factors were recorded in all the patients
enrolled into the study. These preliminary data,
although obtained from a relatively small cohort of
MDS patients, seem to confirm the superiority of com-
bination therapy with rHEPO plus G-CSF versus rHEPO
alone in inducing an erythroid response in subjects with
low-risk MDS, which is maintained long-term in the
majority of them; the combination of rHEPO + G-CSF
seems able to induce an erythroid response in at least
a part of MDS patients unresponsive to rHEPO alone,
without increasing the risk of leukaemic transforma-
tion.

PO060
INCREASED RISK OF THROMBOTIC EVENTS IN PATIENTS WITH
ACUTE PROMYELOCYTIC LEUKEMIA RECEIVING ATRA
TREATMENT
D’Andrea M, Latagliata R, Finolezzi E, Torromeo C,
Breccia M, Carmosino I, Biondo F, Gallucci C, Russo E,
Cimino G, Petti MC,* Avvisati G,§ Lo Coco F
Dipartimento di Biotecnologie Umane ed Ematologia,
Università “La Sapienza” di Roma, *Ematologia, Istitu-
to Regina Elena, Roma, §Ematologia, Università Cam-
pus Bio-Medico, Roma, Italy

All-trans retinoic acid (ATRA) has markedly improved
the outcome of APL: however, the incidence of throm-
botic events seems to be higher in the ATRA treated
patients. To assess the true incidence of such compli-
cations, we compared 2 different cohorts of APL
patients: 37 patients (M/F 17/20, median age 37 years,
range 14 - 58) treated with chemotherapy (CHT) alone
(GIMEMA 0389-group A) and 90 patients (M/F 40/50,
median age 43.5 years, range 19-75) treated with ATRA
+ CHT (AIDA protocol-group B). In the group A, no
patient had thrombotic complications during induction
or consolidation treatment: however, among 15
patients who relapsed and received a reinduction treat-
ment with ATRA±CHT, 3 (20%) developed a thrombot-
ic disease [1 acute myocardial infarction (AMI), 1 pul-
munary embolism, 1 deep venous thrombosis (DVT)]. In
the group B, 11/90 patients (M/F 5/6, median age 60
years, range 32-71) (12%) had a thrombotic event. Of
them, 8 patients developed it during induction (4
episodes of unstable angina, 2 right ventricular throm-
bosis, 2 DVT), after a median time of 26 days from ATRA
treatment (range 3 - 78), a median PLTS count of
208×109/L  (3/8 patients showed a PLTS count <
50×109/L when the thrombotic event occurred) and
without prothrombotic biochemical abnormalities. The
remaining 3 patients developed a DVT during consoli-
dation phase, after 31, 34 and 37 days respectively from
start of 1st consolidation cycle and with a normal PLTS
count. Our data outline the increase of thrombotic risk
linked to ATRA treatment in APL patients, with an inci-
dence of 10-15% to be confirmed in other series: fur-
ther prospective studies are warranted to analyse clin-
ical and biological factors predisposing to thrombotic
disease.
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PO061
QUANTITATIVE RT-PCR IDENTIFIES A THRESHOLD OF CBFβ/MYH11
TRANSCRIPT BELOW WHICH CONTINUOUS COMPLETE REMISSION IS
LIKELY IN INV(16)-POSITIVE ACUTE MYELOID LEUKEMIA PATIENTS 
Rondoni M, Piccaluga PP, Malagola M, Vigna E,
Bosi C, Gaitani S, Buonamici S, Ottaviani E,
Giannini B, Bianchini M, Grafone T, Finelli C,
El-Cheikh J, Visani G,* Martinelli G, Baccarani M
Institute of Hematology and Medical Oncology “L.
and A. Seràgnoli”, S. Orsola-Malpighi Hospital, Univer-
sity of Bologna, *Division of Hematology, Ospedale S.
Salvatore, Pesaro, Italy

Many patients with inv(16)-positive acute myeloid
leukemia (AML) achieve complete remission (CR). Using
quantitative RT-PCR (qRT-PCR), we previously proposed
critical CBFβ-MYH11 transcript copy number thresh-
olds for prediction of relapse or cure. We now update
the molecular follow up of our patients with inv(16)
positive AML who were treated with ablative therapy
and for whom cytogenetic and long-term (>36 months)
molecular follow-up data are available. To facilitate
comparison with data from other series, all our qRT-
PCR data are now reported as CBFβ-MYH11/(ABL×104).
Fifteen patients are currently alive either in first (n=12)
or second (n=3) CRs lasting >36 months, supporting
the concept that AML with inv(16) appears to be cur-
able. Division of our qRT-PCR data into relapsing and
non-relapsing subgroups revealed that all CBFβ-
MYH11/(ABL×104) ratios <12 belonged to patients who
maintained continuous long-term CR, whereas all
ratios >25 belonged to patients who went on to relapse
(difference between groups, p <0.0001 at Kruskal-Wal-
lis test). Our extended follow up of the 5 patients with
assays falling in the intermediate gray zone (ratios of
12-25) shows that the ratios of the 3 patients who
maintained long-term CR fell and remained below the
lower threshold (12 copies) associated with long-term
CR, whereas the ratios of the other 2 patients returned
above the upper threshold (25 copies) before relapse.
Our extended molecular follow up further supports the
validity of applying CBFβ/MYH11 transcript MRD
thresholds evaluated by real-time RT-PCR to predict
long-term CR or relapse in patients with inv(16) AML. 

Funding: supported in part by AIL (Bologna and
Pesaro), AIRC, COFIN 2001 (S. Tura) and COFIN 2002 (M.
Baccarani) grants, Ateneo 60% (Baccarani and Fiacchi-
ni), Fondazione del Monte di Bologna e Ravenna.

PO062
CLINICAL SIGNIFICANCE OF PRETRANSPLANT MINIMAL RESIDUAL
DISEASE IN PATIENTS WITH AML RECEIVING HIGH DOSE
CHEMOTHERAPY AND AUTOLOGOUS STEM CELL TRANSPLANTATION
Maurillo L,* Venditti A,* Buccisano F,* Tamburini A,*
del Poeta G,* Mazzone C,* Del Principe MI,*
Irno Consalvo M,* Amadori S*
*Cattedra di Ematologia, Università Tor Vergata,
Ospedale S. Eugenio, Roma, Italy

We have previously observed that the level of mini-
mal residual disease (MRD), as determined by flow
cytometry, is an important prognosticator in adult
patients with AML. In fact, patients with a number of
residual leukemic cells after consolidation therapy
>3.5×10-4 had a significantly higher relapse rate. In the
present study we investigated to what extent autolo-
gous stem cell transplantation (ASCT) might impact on
the level of MRD in patients with AML. Thirty-one adult
patients with AML were entered onto the
EORTC/GIMEMA AML10 protocol. Eleven of 31 (35%)
patients were MRD+ at the end of consolidation ther-
apy (median no. of residual leukemic cells 3.7×10-3,
range 4×10-4-2.3×10-2); the remaining 20 (65%) were
MRD- (median no. of residual leukemic cells 4.3×10-5,
range 0-3.4×10-4). Since the median time from the
completion of consolidation to ASCT was 53 days, MRD
was investigated again within 7 days before trans-
plantation, and, at this stage, only one case shifted
from a negative to a positive MRD status. Therefore we
evaluated 12 MRD+ (median no. of residual leukemic
cells 5.9x10-3, range 6×10-4- 2.7×10-2 and 19 MRD-
patients (median no. of residual leukemic cells = 5×10–5,
range 0-3.1×10-4). The difference between the two
groups was statistically significant (p=0.000004). With-
in a median time of 368 days from ASCT all the 12
MRD+ patients and 5 (26%) of those MRD- relapsed. In
3 of these 5, relapse was preceded by increasing levels
of MRD as observed on serial controls after ASCT. In the
remaining 2 patients occurrence of relapse was unex-
pected since the serial controls never documented rais-
ing levels of MRD. The difference in relapse rate (100
vs 26%) between the MRD+ and MRD- group was high-
ly significant (p=0.00004); the pre ASCT MRD status
was the factor most strongly associated with relapse
risk in the multivariate analysis (p=0.0014). Impor-
tantly, there was no difference in the number of
mononuclear cells infused per kilograms between the
MRD+ and MRD- patients (median 3.84×108/kilograms,
range 1.21-24.8 vs 5.27×108/kilograms, range 1.03-
21.4, respectively), as well as between patients who
relapsed and those who did not (median 3.5×108/kilo-
grams, range 1.05-24.8 vs 5.73×108/kilograms, range
1.03-21.4, respectively). We conclude that 1) pre-ASCT
MRD status predicts successive outcome in patients
receiving ASCT; 2) high dose CHT conditioning regimen
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followed by ASCT has no impact on the unfavorable
prognostic value of high pre-ASCT MRD level; 3)
sequential MRD monitoring post-ASCT may allow to
predict impending relapse.

PO063
ANTICANCER ACTIVITIES OF HETRAZEPINES WEB-2086 AND
WEB-2170 AS APOPTOTIC AND/OR CYTODIFFERENTIATING AGENTS
OF HUMAN PROMYELOCYTIC LEUKEMIA CELLS
Laurenzana A,° Cellai C,° Vannucchi AM,*
Della Malva N,° Salati A,* Bianchi L,* Pancrazzi A,*
Romanelli MN,+Paoletti F°
°Dipartimento di Patologia e Oncologia Sperimentali,
Università degli Studi di Firenze, *Divisione di
Ematologia, Azienda Ospedaliera Careggi, Firenze,
+Dipartimento di Scienze Farmaceutiche, Università
degli Studi di Firenze, Italy

Background: PAF-receptor antagonists of the het-
razepine family, WEB-2086 and WEB-2170,1 have been
previously shown to induce differentiation of both
murine and human erythroleukemia cells and HL60
cells.2 Present study describes the apoptotic and/or
cytodifferentiating effects of the two WEB-derivatives
(WEBs) in acute promyelocytic leukemia (APL) cell lines
and freshly-isolated leukemic blasts. Methods: NB4 and
all-trans-retinoic acid (ATRA)-resistant (NB4-007-6
and NB4-MR4) APL cells as well as blasts from acute
myeloid leukemia (AML) patients were incubated for
different times with various concentrations of WEBs
given alone or in combination with ATRA. Changes in
cell mass and levels of expression of differentiation
markers were evaluated by means of morphologic, bio-
logical and biochemical procedures including the NBT
dye reduction test to monitor functional myeloid mat-
uration. Induction of apoptosis was revealed by the
DNA ladder assay and flow cytometry for annexin V.
Activation of caspase 9, 8 and 3 in WEB-treated cul-
tures was also evaluated by western blot. Results: NB4
cells incubated with 0.5-1 mM WEBs underwent mas-
sive growth arrest and apoptosis with no appreciable
differentiation. IC50 values after a 3-day treatment
were 0.4 and 0.25 mM for WEB-2086 and WEB-2170,
respectively. Comparable apoptotic effects of WEBs
were observed in ATRA-resistant APL cells, NB4-007-6
and NB4-MR4, and also blasts of six patients with M1,
M2 and M4 AML. Moreover, subapoptotic WEB con-
centrations acted synergistically with suboptimal
amounts of ATRA (0.025-0.05 µM) and induced NB4
differentiation as shown by >85% and >60% increas-
es in NBT- and CD11b-positive cells, respectively. Con-
clusions: WEBs have been proven very effective as
antiproliferative/apoptotic agents on ATRA-sensitive
and -resistant APL-cell lines, and primary AML blasts.
Such novel anticancer activities of WEBs are accom-

panied by their capability to enhance ATRA-induced
differentiation potential and, eventually, high tolera-
bility in vivo as demonstrated by the relative safe use
of these agents to contrast PAF-mediated signals in
animal models and human volunteers.3 On the whole,
these findings have suggested that WEBs, given alone
or in combination with other inducers, might represent
a novel class of anticancer agents to improve the clin-
ical treatment of APL and, possibly, other types of
leukemia.
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PO064
CD34+ ACUTE MYELOID LEUKEMIA IS A HETEROGENEOUS SUBSET
WITH DIFFERENT LEVELS OF APOPTOSIS AND PROGNOSIS
Del Poeta G, Del Principe MI, Venditti A, Maurillo L,
Buccisano F, Tamburini A, Cox MC, Mazzone C,
Bruno A, Panetta P, Suppo G, Masi M, Amadori S
Cattedra e Divisione Ematologia, Università
“Tor Vergata”, Ospedale S. Eugenio, Roma, Italy

Several experimental and clinical studies have con-
firmed the control of chemotherapy induced apoptosis
by bcl-2 and bax oncoproteins in acute myeloid
leukemia (AML). Therefore, bcl-2 measured in conjunc-
tion with bax (bax/bcl-2 ratio) could provide valuable
information on intrinsic chemosensitivity in AML. Their
quantitative determination might be a very useful tool
to predict the clinical response and outcome to apop-
tosis-inducing drugs. Furthermore, it has been demon-
strated a striking correlation between a low apoptosis
and immaturity, suggesting that the poor prognosis of
AML patients is essentially due to the lack of hema-
topoietic differentiation. On this background, literature
data have generally considered CD34 antigen as a sign
of an unfavorable outcome. Therefore, the aims of our
study were: 1) to quantitate bax/bcl-2 ratio in CD34+

AML patients by flow cytometry; and 2) to evaluate its
independent prognostic value within this AML subset,
demonstrating that immaturity and apoptosis block are
not a synonymous. We investigated bcl-2 and bax
expression in 158 CD34+ AML de novo patients, except
FAB M3, median age 63 years, treated with intensive
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chemotherapy regimens (EORTC/GIMEMA AML-10,
AML-12 and AML-13 trials). Their expressions were
determined in bone marrow or peripheral blood sam-
ples by flow cytometry (Epics XL, Coulter) using an anti-
CD34 PE monoclonal antibody (Moab) (Becton Dickin-
son), an anti-bcl-2 Moab (clone 124, Dako) and an anti-
bax (clone Ab-2, Calbiochem) Moab, respectively. CD34
positivity was expressed as a percentage with cut off
20% over the corresponding isotypic control. Bcl-2 and
bax were evaluated as mean fluorescence intensities
(MFI), calculated as the ratio of bcl-2 or bax Moabs
mean/negative control mean. The results were
expressed as an index (bax/bcl-2 ratio), obtained by
dividing MFI bax/MFI bcl-2. The threshold was set at
the bax/bcl-2 ratio median value >0.3 (range 0.01-6.0).
Lower bax/bcl-2 ratio was strongly associated with the
immature FAB M0-M1 classes (53/65; p=0.00009). An
important correlation was also found between bax/bcl-
2 ratio <0.3 and the poor risk cytogenetic class (50/65;
p=0.00017). With regard to the clinical outcome, a sig-
nificant higher complete remission (CR) rate was found
in patients with a higher bax/bcl-2 ratio (83% vs 41%;
p=0.00001). Overall survival (OS) and disease free sur-
vival (DFS) were significantly longer in patients with
higher bax/bcl-2 ratio levels (21% vs 0% at 3,5 years;
p<0.00001 and 27% vs 0% at 3 years; p=0.013, respec-
tively). The independent prognostic value of bax/bcl-2
ratio within CD34+ AMLs was confirmed in multivari-
ate analysis with regard to CR (p=0.00005), OS
(p=0.00002) and DFS (p=0.019). In summary, mito-
chondrial apoptotic proteins, such as bcl-2 and bax,
represent sensitive and reliable indicators both of
response to chemotherapy and clinical outcome in
CD34+ AMLs, suggesting that their strong independent
prognostic value is bound not only to immaturity, but
also to a not yet well-known dysregulation mechanisms
of the apoptotic pathways. The considerable prognos-
tic impact of these tools within the immature myeloid
leukemias should encourage the use of experimental
apoptosis enhancer drugs, in association with conven-
tional chemotherapy, in order both to overcome mul-
tidrug resistance and to prolong survival. 

PO065
FREQUENT ABERRANT BRCA1 METHYLATION IN ACUTE MYELOID
LEUKEMIA WITH ADVERSE CYTOGENETICS
Scardocci A, Leone G, Voso MT
Istituto di Ematologia, Università Cattolica S. Cuore,
Roma, Italy

Aberrant DNA methylation has been observed in
many human tumors, in particular in the CpG islands
of tumor suppressor genes. BRCA1 is a tumor suppres-
sor gene that encodes a 1863 amino acid protein that
is important for regulation of cell proliferation, partic-

ipation in DNA repair/recombination processes related
to the maintenance of genomic integrity, induction of
apoptosis in damaged cells and regulation of tran-
scription. Recent data reveal that promoter hyperme-
thylation is frequently associated with BRCA1 inacti-
vation in non-inherited breast and ovarian carcinomas.
Using a methylation-specific PCR, we studied BRCA1
promoter hypermethylation in 80 patients (40 females,
40 males, median age 63.5 years, range 16-85 years),
with acute myeloid leukemia (AML). BRCA1 was hyper-
methylated in 42/80 (52.5%) AML samples.  No differ-
ences were noted when looking at patient’s character-
istics, including age, gender, FAB-subtype and therapy-
related versus de novo AML. Karyotype was available for
53 patients. The frequency of BRCA1-methylation was
higher in patients with cytogenetic abnormalities, when
compared to those with normal cytogenetics (19/29,
65% versus 9/24, 37%, respectively, p=0.05). In partic-
ular, when grouping patients according to cytogenetic
risk groups, as defined by Grimwade et al. (Blood, 1998),
we found a significantly higher incidence of aberrant
BRCA1 methylation in patients with a karyotype asso-
ciated with adverse prognosis, compared to patients
with intermediate or favourable karyotype (6/6, 100%,
14/34, 41% and 8/13, 61%, respectively, p=0.02). This
study points to a possible link between genetic insta-
bility related to BRCA1 inactivation and cytogenetic
abnormalities in adult AML

PO066
DARBEPOETIN IMPROVES ANEMIA AND QUALITY OF LIFE IN
MYELODYSPLASTIC SYNDROME: A PILOT STUDY
Oliva E, Panuccio V,’ Vincelli I, Dimitrov BD,*° Nobile F
Divisione Ematologia, ‘Divisione Nefrologia, Azienda
Ospedaliera “Bianchi-Melacrino-Morelli”, Reggio
Calabria, Italia, *Sezione “Servizi Informatici”, Ospeda-
le Universitario “St. George”, Plovdiv, Bulgaria, °Labo-
ratorio di Biostatistica, Istituto di Ricerche Farmacolo-
giche Mario Negri, Villa Camozzi, Ranica (BG), Italy

There is much concern today about the formation of
anti-erythropoetin antibodies in patients treated with
subcutaneous recombinant human erythropoetin
(rHuEPO) reported in patients with chronic renal fail-
ure (N Engl J Med, 2002). Since the prevalence of ure-
mia increases with age, it occurs frequently as a con-
comitant disease in elderly patients with myelodys-
plastic syndrome (MDS). Darbepoetin α is a hypergly-
cosylated rHuEPO analogue. We evaluated its effects on
anemia in a pilot subset of patients. Eight consecutive
patients with refractory anemia and chronic renal fail-
ure were included in the study to receive an inital dose
of darbepoetin 150 µg s.c. weekly to be increased to
300 µg in non-responders. Response criteria were
defined as follows: complete response if Hb rise of ≥2
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g/dL or if no transfusion requirement in transfusion-
dependent patients, partial response if Hb rise ≥ 1g/dL
to < 2 g/dL or 50% reduction in transfusion require-
ment. Quality of life changes were measured using the
QOL-E questionnaire (Oliva et al., 2002). Median age of
patients was 78 (range 59-91) years. Baseline serum
erythropoetin levels were median 72 (range 21-225)
IU/mL. Six patients were transfusion-dependent, requir-
ing 1 to 3 monthly transfusions. Two patients did not
require transfusions and had baseline Hb values of 8.9
and 10.2 g/dL, respectively. Seven patients had a fol-
low-up of at least two months. Of the 5 transfusion-
dependent patients, 1 was excluded from the response
analysis because of metastatic bone disease discovered
after the study entry. Three of the remaining 4 patients
obtained a 50% reduction of transfusion requirement
at 150 mcg and a complete response after dosage
increase. Two patients became transfusion-dependent
again after 5 months from the start of study. Of the 2
patients that were not transfusion-dependent, both
obtained a complete response after 2 months of ther-
apy at a dosage of 150 µg and 300 µg, respectively. At
univariate ANOVA analysis, the change in the hemato-
logic parameters were associated with significant
improvements in quality of life treatment-outcome-
index (QOLE-TOI) scores (p=0.003). No side effects were
observed during study period. In conclusion, darbepo-
etin is safe and well-tolerated in patients with
myelodysplastic syndrome. Therapeutic response is
associated with improvement in quality of life. This pilot
study suggests that darbepoetin is effective for the
treatment of anemia in myelodysplastic syndrome,
though a larger cohort of patients are required to eval-
uate predictive factors for response. 

PO067
MULTIPARAMETER FLOW CYTOMETRY IMMUNOPHENOTYPING OF
BONE MARROW PROGENITOR CELLS IN MYELODYSPLASTIC
SYNDROMES
Pagnucco G,* Bernasconi P,^ Santagostino A,° Gervasi
F,* Vanelli L,^ Boni M,^ Giambanco C,* Cardinale G,*
Tomaselli C,* Cirrincione S,* Bondì F,* Lazzarino M^
*U.O. Ematologia A.R.N.A.S. Civico-Benfratelli, G. di
Cristina e M. Ascoli, Palermo, °Oncologia Medica,
Ospedale S. Andrea, Vercelli, ^Institute of Hematology,
Policlinico S. Matteo I.R.C.C.S., University of Pavia,
Pavia, Italy

The myelodysplastic syndromes (MDS) are clonal
stem cell disorders characterized by pancytopenia, dys-
plastic hematopoiesis and a propensity to leukemic
transformation. Although diagnostic criteria are well
established, a significant number of patients have blood
and bone marrow findings that make diagnosis and
classification difficult. Flow cytometric immunopheno-

typing is an accurate and highly sensitive method for
quantitative and qualitative evaluation of hematopoi-
etic cells in the different maturative compartments,
and several groups have used flow cytometry in the
study of MDS. A major advance in this field was
achieved by the immunophenotypic definition of the
normal and dysplastic patterns of myeloid and erythroid
cell differentiation in bone marrow (BM) using multi-
parameter flow cytometry, in which triple antibody
combinations were used together with sensitive data
acquisition methods (live gate), allowing the discrimi-
nation between the healthy and neoplastic counter-
parts. Therefore flow cytometry can be used diagnos-
tically to exclude other causes of cytopenias, document
the immunophenotypic manifestations of myeloid and
erythroid dysplasia, provide blasts enumeration. In the
present study we have investigated by multiparameter
flow cytometry the immunophenotypic features of
bone marrow precursor cells of 41 patients with MDS
according to WHO criteria and of 5 normal donors using
the following three colour panel of monoclonal anti-
bodies: CD34/CD117/CD45, CD34/CD33/CD38. Using
these triple combinations we were able to define the
CD45/SSC blasts cells, CD34+ progenitor cells, the pro-
portion of CD34+/CD117+, CD34+/CD33++ and CD34
immature (CD34+ cells being CD38− or weak positive)
progenitor cell subpopulations and the myeloid/lym-
phoid ratio (ratio of CD34+/CD33+ to CD34+/CD33−

cells). A strict correlation between morphologic blast
cells and CD45/SSC blast cells (r=0.89) or CD34+ prog-
enitor cells (r=0.83) was found. The proportion of
CD45/SSC blast cells and CD34+ progenitor cells was
significantly higher in high risk and in intermediate risk
MDS than in low risk MDS or control BM. Regarding the
CD34+ cells subsets we have demonstrated a strict rela-
tionship between the proportion of the different prog-
enitor cell subpopulations and the MDS category,
defined according to the FAB classification and the IPSS
scoring system, only in the high risk subtypes. Of inter-
est no significant differences in the proportion of these
CD34+ cells subsets were found between low risk MDS
and control BM. These data underline the clinical rele-
vance of blast cell count and CD34+ progenitor cells
subsetting in MDS.

PO068
IN VITRO GROWTH AND IMMUNOPHENOTYPIC CHARACTERIZATION
OF CIRCULATING CELLS FROM PATIENTS WITH CHRONIC
MYELOMONOCYTIC LEUKEMIA 
Onida F, Servida F, Ricci C, Molteni M, Soligo D,
Cortelezzi A, Lambertenghi Deliliers G
Dipartimento di Ematologia e Oncologia, IRCCS Ospe-
dale Maggiore, Università degli Studi e Fondazione
Matarelli, Milano, Italy
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Chronic myelomonocytic leukemia (CMML) is distin-
guished by wide heterogeneity of clinical and hemato-
logic characteristics at presentation, sharing features of
both myelodysplastic syndromes (MDS) and myelopro-
liferative disorders (MPD). An arbitrarily chosen
leukocyte count has been recently used to differentia-
te between a ‘dysplastic’ type (MD-CMML, with
<12×109 WBC/L) and a ‘proliferative’ type (MP-CMML,
with >12×109 WBC/L), while a most recent proposal by
the WHO included CMML in a new category of
MDS/MPD disorders. However, no general consensus
has been reached on this classification dilemma. Very
little is known on the biology of CMML, and no treat-
ment has proven effective in modifying the natural
course of the disease. By standard morphology, multi-
parameter flow cytometry, RAS genes sequencing, and
clonogenic assays, we investigated PBMC of 11 conse-
cutively newly diagnosed CMML patients admitted at
Ospedale Maggiore of Milan from 11/2002 to 04/2003.
Our series included 5 males and 6 females, with a
median age of 71 years. Median WBC value was
7.3×109/L (range 3.7 to 17.2), while differential showed
median monocyte values of 2.7×109/L (range 1.0 to
4.98) and 27% (range 14% to 55%). Eight out of the
eleven patients had WBC <12x109/L, being classified
as MD-CMML. All patients had normal karyotype and
were negative for the presence of point mutation on
codons 12, 13 and 61 of N- and K-RAS. After density
gradient-based mononuclear cell enrichment, CD14+
cells were sorted by immunomagnetic techniques
(MiniMACS cell separator). Cell immunophenotype was
determined by the following combinations of antibo-
dies: CD14/CD19, CD14/CD34, CD4/CD8, CD14/CD3,
CD16/CD56, CD15/CD14, and CD33/CD14. Six healthy
donor blood specimens were simultaneously analyzed
as a control. Cell coltures were performed on unsepa-
reted PBMC, on the CD14+-enriched and on CD14+-
depleted fractions, with or without the addition of
growth factors (GFs) [SCF, GM-CSF, IL-3, Epo]. While
spontaneous growth was observed both in normal con-
trols and CMML, the CFU-GM number was higher in the
MP-CMML subgroup, with or without the addition of
GFs. A similar pattern of growth was observed in the
CD14+-depleted specimens, whereas no colony growth
was ever observed in CD14+-selected fractions, either
in normal controls nor in CMML. The addition of GFs did
not significantly affect colony number in CMML, whe-
reas it did in normal controls, especially in CD14-deple-
ted fractions. The number of BFU-E was considerably
higher in normal controls than in CMML. FACS analy-
sis showed a significantly higher expression of CD14,
CD15, CD33, and CD16/CD56 in CMML than in normal
controls. No difference was observed between MD- and
MP-CMML. Analysis of correlations unveiled positive
association between CD34, and all lymphocytic
markers. Among hematologic characteristics, hemo-
globin levels correlated inversely with CD14,

CD16/CD56, and LDH serum levels. BFU-E correlated
positively with CD34, CD4, CD8, CD19, and CD3 expres-
sion. Although this study was performed on a limited
number of samples, in CMML immunophenotypic and
in vitro growth pattern characterization of circulating
cells seems to correlate with important clinical cha-
racteristics and could be useful for further investigation
on physiopathology of the disease and development of
new therapeutic agents.

PO069
t(3;3) (Q24; Q28): A NEW TRANSLOCATION IN ACUTE MYELOID
LEUKEMIA DEVELOPING AFTER A MYELODYSPLASTIC SYNDROME
ASSOCIATED WITH THROMBOCYTOSIS AND VERY POOR PROGNOSIS
Piccioni P, Laurenti L, Sora F, Piccirillo N, Garzia M,
Tarnani M, Farina G, Leone G, Sica S
Istituto di Ematologia, Università Cattolica del Sacro
Cuore, Roma, Italy

Thrombocytosis, which is most often associated with
MPD, may be seen also in AML and MDS, with chro-
mosome 3q abnormalities. We report a case of a 56-
year-old man affected by RARS, which rapidly evolved
into AML. At diagnosis, only severe anemia (5 g/dL) was
found. During the treatment with erythropoietin-α
30,000 U/weekly and red cells transfusion to maintain
Hb level above to 8 g/dL, an increase of platelets and
WBC counts was observed. EPO and TPO serum levels
have not been tested. Four months after diagnosis he
developed in the peripheral blood leukocytosis (WBC
15,800/mm3), with the presence of blasts cells and
severe thrombocytosis (Plts 1288,000/mm3). Bone mar-
row aspiration showed trilinear dysplasia, persistence of
rings sideroblasts and presence of 24% of blasts cells
which are positive for myeloperoxidases reaction. Blasts
immunophenotype in bone marrow showed CD33,
CD13 and MPO positivity; with the absence of the
expression of CD34 and CD61. Cytogenetic analysis per-
formed on BM showed translocation t(3,3) (q24; q28)
on 100% of metaphases. Treatment with hydroxyurea
and then with standard induction polichemotherapy
consisting of daunoblastina, etoposide, and citarabine
was started, but he failed to obtain complete remission.
He died shortly thereafter, showing anemia, thromboc-
itopenia and increased WBC count (33,030/mm3) with
the presence of blasts in peripheral blood. The t(3,3)
(q24; q28) has not still been described to the best of our
knowledge. Our patient doesn’t fit into main clinical
entities involving 3q abnormalities [t (3;5) (q21.5;q34),
t(3;21)(q26.2;q22.2), t(1;3)(p36;q21)]. Otherwise
patient’s clinical features and outcome are highly sug-
gestive for the 3q21.3q26 syndrome which is charac-
terized by normal or elevated platelet count, megacary-
ocytic hyperplasia or dysplasia, short duration of the
MDS phase, multi-lineage involvement, no response to
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chemotherapy, and rapid disease progression. The 3q26
locus, which is rearranged in up to 5% of myeloid
malignancies (AML, MDS, MLC), participates in t(3;3)
and encodes for two proteins involved in chromosomal
abnormalities in leukemias, the EVI1 gene and MDS1,
which are expressed separately or as a combined tran-
script, throughout an alternative splicing. EVI1 encodes
a zinc finger DNA- binding protein and its transforma-
tion can block terminal differentiation of granulocytes
and erythrocytes. It is expressed at extremely low lev-
els in normal peripheral blood and bone marrow, while
in AML with inv(3) or t(3;3), its transciption is elevat-
ed. Instead TPO gene, mapped on 3q26.33-q27, has not
been found to be activated in leukemia cells from
patients with the 3q21.3q26 syndrome. Moreover, it
has been showed that there is a significant association
between EVI1 expression and unfavorable or complex
karyotypes and that overexpression of EVI1 correlates
with poor treatment outcome. The hypothesis of a
chromosome 3 instability, maybe associated with EVI1
expression and rearrangements of genes interfering
with megakaryocytopoiesis, could be raised. Recently,
two patients affected by RAEB and RAEB-t, with inv (3),
obtained CR with a normalization of trilineage dyspla-
sia after treatment with arsenic trioxide, thus suggest-
ing a possible interaction of this drug with the EVI1
gene which is located in that region.

PO070
HUMAN RECOMBINANT ERYTHROPOIETIN + DIFFERENTIATING
AGENTS IN THE TREATMENT OF LOW- INTERMEDIATE- RISK
MYELODYSPLASTIC SYNDROMES
Ferrero D,° Campa E,° Dellacasa C,° Audisio E,*
Bertini M,* Darbesio A,§ Boccadoro M°
°Divisione di Ematologia dell'Università degli Studi di
Torino and *Divisione Ospedaliera di Ematologia, Azien-
da Ospedaliera S. Giovanni Battista di Torino; §Divisione
di Medicina, Ospedale di Chivasso, Italy 

Hyporigenerative anemia is quite common in myelo-
dysplastic syndrome (MDS) patients and anemia-relat-
ed complications represent a frequent cause of mor-
bidity and death. Human recombinant erythropoietin
(rEPO) can substantially improve anemia in about 25-
45% of MDS patients with bone marrow (BM) blast
< 5% (low-intermediate risk); however, response rate
is lower in transfusion-dependent patients and in those
with BM blast excess (RAEB). In our previous study (Fer-
rero et al; Leuk Res 1996; 20, 867-876) a combination
of differentiating agents: 13-cis retinoic acid (RA) +
1;25alpha(OH)2vitamin D3 (D3) significantly reduced
transfusion requirement in 30-40% of anemic MDS
patients. We wished now to test the combination of
differentiating agents + rEPO in the hope to improve
the response rate. Twenty-one low-intermediate risk

MDS patients (10 RA, 1 RARS, 2 "refractory cytopenia
with multilineage dysplasia", 2 RA with "5q- syn-
drome", 6 RAEB 1 according to WHO classification)
entered the study. Median age was 73 (46 - 91); prog-
nostic score (IPSS), evaluable in 16, was: "low risk" in
3, "intermediate 1 risk" in 13, intermediate 2 risk in 1
patient, respectively. All but one patient had Hb values
< 9 g/dL and 18/21 were transfusion-dependent (medi-
an 2 U/month, range 1-7). Endogenous serum EPO lev-
els were evaluated in 11 patients and found > 200 U/l
in 3. All patients received a combination of RA + D3
(Roaccutan 20-40 mg/day and Rocaltrol 1 micro-
gram/day, kindly provided by ROCHE) + rEPO (30.000 -
80.000 U/week in 2-5 doses); 3/6 RAEB patients also
received intermittent, low dose 6-thioguanine. Ery-
throid response was defined as: major in the case of no
transfusion requirement for at least 3 months or Hb
increment >2 g/dL, minor in the case of >50% reduc-
tion in transfusion requirement or 1-2 g/dL Hb incre-
ment.  An erythroid responses was observed in 12/21
patients (57%). In particular, 9/15 patients (60%) with
BM blast <5% responded (6 with a major, 3 with a
"minor" response), while a minor response was observed
in 3/6 RAEB 1 patients. A response was evident in 9/18
(50%) transfusion-dependent and in all 3 untransfused
patients, in 7/8 patients with serum EPO level < 200 U/l
and in 0/3 with higher levels. Median response duration
was 10 months (1+-20+). At a median follow up of
21.5 months, 12/15 patients without blast excess and
2/6  with RAEB are alive. In conclusion, the combina-
tion of rEPO + differentiating agents may be more effi-
cient than each treatment alone in improving anemia,
particularly in patients without blast excess.  

PO071
TRANSFUSION NEED INDICATORS IN DYSPLASTIC HEMOPOIESIS:
RETROSPECTIVE ANALYSIS ON 50 PATIENTS
Giordano G,*° Storti S,° Trapè G,° D’onofrio G,° Zini G,°
Leone G°
*European Institute of Oncology,IRCCS, Department of
Hematoncology, Via Ripamonti 435, Milan; °Catholic
University of Sacred Heart, Hematology Institute,
Rome, Italy

In myelodisplastic syndromes (MDS) anemia level is
imputable to blastic bone marrow infiltration and inef-
fective hemopoiesis. Hemoglobin concentration is fre-
quently used in MDS prognostic assessment systems.
Trasfusional need, depending from patient’s clinical
conditions and hemoglobin level, is indirectly but quite
accurately related to myelodysplastic pathology prog-
nosis. We try to identify transfusion need indicators in
dysplastic hemopoiesis. With this purpose we used var-
ious laboratory parameters well-known as MDS prog-
nostic factors or new parameters not formerly consid-
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ered for this aim. We reviewed 50 MDS patients fol-
lowed at our day-hospital. Median follow-up was 10
months (range 3-12 months). Thirtythree patients were
male and 17 female. Male to female ratio was 1,9.
Median age was 74 years (range 36-84). Eighteen
patients were affected by refractory anemia, 7 by
refractory anemia with ring sideroblasts, 19 by refrac-
tory anemia with blasts excess, 6 by chronic
myelomonocytic leukemia with poor myeloprolifera-
tion and prevalent displastic trait. Thirtynine patients
received blood transfusion and 13 platelets transfu-
sion.We calculate mean monthly transfusion need for
each patient. Complete blood count, reticulocyte count,
immature reticulocyte fraction (IRF) were performed
by ADVIA 120-> (BAYER, Diagnostic Division, Tarrytow,
NY) and ABBOTT CELL DYN 4000-> (Abbott Diagnostics,
Santa Clara, Ca, USA), and reticulocyte fractions were
performed by ADVIA 120-> (BAYER, Diagnostic Divi-
sion, Tarrytown, NY, USA). Correlation between tested
parameters and transfusion need was performed by
Pearson’s r test and R2 test. We found that IRF (r-0.74),
intermediate fluorescence reticulocyte fraction (MFR, r-
0.81) and high percentage of bone marrow eosinophils
(r-0.59) correlate with a higer effective hemopoiesis
and with a lower erythrocyte transfusion need. High
value of circulating erythroblasts correlate with high
platelets (r+0.56) and red blood cells (r+0.68) transfu-
sion need, but high medullary erythroblasts percentage
correlate only with an high red cell transfusion need
(r+0.68). It’s intresting to remark how, in our study, hig
levels of circulating IRF and MRF correlate with high
medullary eosinophils percentage and with low num-
ber of bone marrow erythroblasts. This may suggest
that IRF and MRF correlate with a greater effective ery-
thropoiesis. All mentioned parameters are normally pre-
sent in common MDS follow-up tests and easy and not
expensive to perform. Above mentioned indicators may
be employed to: 1) correlate identified indicators with
patients survival; 2) identify patients with greater
transfusion need; 3) stratify patients in homogeneous
groups which can be submitted to different therapy
regimens (supportive, differentiative, cytotoxic); 4)
monitor response to therapy. Evolution of this study is
to verify validity of these indicators on a larger popu-
lation of dysplastic patients.

PO072
COMBINATION OF ERYTHROPOIETIN AND THALIDOMIDE FOR THE
TREATMENT OF ANEMIA IN LOW-TO-INTERMEDIATE RISK
MYELODYSPLASTIC SYNDROMES
Musto P, Falcone A, Sanpaolo G, Bodenizza C,
La Sala A, Carella AM
Unit of Hematology and Stem Cell Transplantation,
IRCCS; Casa Sollievo della Sofferenza; S. Giovanni
Rotondo, Italy

Overall, about 20% of patients with myelodysplastic
syndromes (MDS) improve their hemoglobin levels
using recombinant erythropoietin (r-EPO). Usually, sub-
jects with no or low need of transfusions and reduced
levels of endogenous EPO have the best probability of
responding. Thalidomide may induce erythroid respons-
es in about 30% of MDS. Interestingly, these respons-
es may be achieved even in transfusion-dependent
patients with high serum EPO levels, a subset of MDS
patients with very low chance to respond to r-EPO,
alone or in combination with G-CSF. This suggests that
the mechanisms of action of the two drugs are proba-
bly different and that, therefore, a synergistic effect
could be possible. Thus, we designed a pilot clinical tri-
al to explore the potential therapeutic effects of the
combination of r-EPO plus thalidomide in transfusion-
dependent MDS patients, previously unresponsive to
these drugs employed as single agents (step 1). All
patients are planned to receive r-EPO (Epoietin-α,
Eprex, Ortho-Biotech, or Globuren, Dompe’-Biotec;
Epoietin-β, Neo-Recormon, Roche) at the dose of
40.000/U s.c., once-weekly, in combination with
thalidomide (Thalidomid, Grunenthal) 100 mg/d p.o. for
one week, to test tolerance, and then 200 mg/d (step
2). Patients who do not evidence an erythroid response
(IWG criteria), stop the treatment after 12 weeks. In
order to verify the real synergy of the association or the
simple efficacy of the new drug adjuncted, after 12
weeks of combined therapy responders continue with
a) only thalidomide (if previously treated with r-EPO
alone) or, alternatively, with b) only r-EPO (if previous-
ly treated with thalidomide alone)(step 3). Patients who
then lack their response, re-start again combined ther-
apy (step 4). Sixteen patients with low-to-intermedi-
ate-1 IPSS risk (10 males, 6 females; median age 62 yrs,
range 24-78; 10 RA, 5 RARS, 1 RAEB-1, according to
WHO criteria), have been so far selected within two
cohorts of previously described patients unresponsive
to r-EPO (n. 8) or thalidomide (n. 8) alone (step 1). To-
date, 8 patients (4 for each group) have completed step
2 (12 weeks of combined therapy) and are evaluable for
response, while 2 additional patients have interrupted
early the trial because of relevant neurological side
effects likely due to thalidomide. Reduction of thalido-
mide dose to 100 mg/d was necessary in further 2
patients.  Two patients within the group of those unre-
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sponsive to r-EPO alone achieved a major erythroid
response with the combined therapy. When r-EPO was
withdrawn (step 3), one of them maintained his
response, thus suggesting that only thalidomide was
probably effective in this patient. The second respon-
der is too early for evaluation of step 3. No additional
responses were observed in the remaining 6 patients
who completed step 2. No patient has reached step 4
yet. This study has still few patients and too short fol-
low-up to draw any conclusion. Our preliminary data,
however, currently do not support the hypothesis of a
synergistic effect for the association of r-EPO and
thalidomide in a significant proportion MDS patients. 

PO073
ANGIOGENIC CYTOKINES IN THE PERIPHERAL BLOOD OF
MYELODYSPLASTIC SYNDROME PATIENTS: CORRELATION OF BASIC
FIBROBLASTIC GROWTH FACTOR LEVELS AND CIRCULATING
ENDOTHELIAL CELLS
Cortelezzi A,° Moronetti Mazzeo L, Pomati M,
Molteni M, Maiolo AT, Fracchiolla NS
Dipartimento di Ematologia, Ospedale Maggiore
Policlinico, IRCCS and Dipartimento di Scienze Medi-
che°, Università degli Studi di Milano, Italy

Angiogenesis is regulated by a balance of various
positive and negative angiogenic molecules. During
tumorigenesis, the vasculature becomes activated to
grow new capillaries in response to appropriate stim-
uli. Angiogenesis has been proposed as a useful prog-
nostic factor in melanoma, breast, prostate, gastroin-
testinal, and ovarian cancers. A pathogenetic role has
been proposed for angiogenesis in a number of hema-
tologic malignancies, in which anti-angiogenetic
approaches are currently investigated. In particular, a
significant increase of microvessel density (MVD) and
soluble angiogenic factors, including vascular endothe-
lial growth factor (VEGF), basic fibroblast growth fac-
tor (bFGF), tumor necrosis factor (TNF α) and hepato-
cyte growth factor (HGF) have been described in CML,
AML, ALL and MDS. In particular bFGF is a mitogen for
endothelial cells and fibroblasts in vitro and a potent
inducer of angiogenesis in vivo. Therefore, we investi-
gated the role of bFGF, and correlated its levels with cir-
culating endothelial cells and endothelial precursors,
in a cohort of 25 MDS patients and 10 normal con-
trols. Clinical characteristics of MDS patients are dis-
tributed as follows: M/F 13/12, mean age 75 (range
27-101), FAB subtypes: RA 9, RARS 5, RAEB 5, RAEB-t
4, AML 1, CMML 1, IPSS classes: Low 9, INT-1 8, INT-2
4, HIGH 4. bFGF levels were measured by ELISA
immunoassay (R&D Systems, Minneapolis, USA) on
patients sera. Resting CECs were defined by means of
immunocytofluorimetric assay, as negative for CD45,
CD105, CD106, CD133 and positive for P1H12, CD31

and CD34. Activated CECs were defined as CD45−,
CD133− and CD34+, CD31+, P1H12+, CD105+ or CD106+.
CEPs were positive for CD133 (Mancuso et al, Blood
2001). Mean values of bFGF are 9.57 pg/mL (SD±17.77)
for MDS patients, and 1.51 pg/mL (SD±1.25) for healthy
controls. We have not found significative differences
between MDS and healthy controls as far as bFGF lev-
els are concerned. No correlations with survival was
evidenced. Nevertheless, the levels of bFGF resulted to
directly correlate with total and activated CECs
(p<0.003; p<0.013, respectively, Spearman correlation).
Our results suggest that bFGF may have a specific role
in MDS angiogenesis. This finding is particularly intrigu-
ing as new therapeutic approaches that specifically tar-
get bFGF are currently available, such as monoclonal
antibody and antisense cDNA.

PO074
HIGHER LEVELS OF SOLUBLE VASCULAR ENDOTHELIAL GROWTH
FACTOR-2 IN MYELODYSPLASTIC SYNDROME PATIENTS ARE
ASSOCIATED WITH LOW AND INTERMEDIATE-1 IPSS RISK CLASSES
Cortelezzi A,° Moronetti Mazzeo L, Pomati M,
Bertani G, Maiolo AT, Fracchiolla NS
Dipartimento di Ematologia, Ospedale Maggiore
Policlinico IRCCS and Dipartimento di Scienze Medi-
che°, Università degli Studi di Milano, Italy

Recently, angiogenesis has been proposed as a use-
ful prognostic factor in solid cancers and in hemato-
logic malignancies, in which anti-angiogenetic
approaches are currently being investigated. In partic-
ular, a significant increase of microvessel density (MVD)
and soluble angiogenic factors, including vascular
endothelial growth factor (VEGF), basic fibroblast
growth factor (bFGF), tumor necrosis factor (TNF) and
hepatocyte growth factor (HGF) have been described in
CML, AML, ALL and MDS. In particular, a prognostic
role of VEGF intracellular levels has been proposed in
AML and in chronic lymphocytic leukemia (CLL). The
VEGF receptor family in mammals contains three mem-
bers, VEGFR1, VEGFR2 and VEGFR3, which directly reg-
ulate the formation of blood and lymphatic vessels. The
expression/function of VEGFR1 and VEGFR2 in
hematopoiesis is under scrutiny. Temporal and region-
al activation of VEGF/VEGFR2 signaling pathways
seems to be critical for mobilization and recruitment of
HSCs and CEPs and may play a role in the physiology
of postnatal angiogenesis and hematopoiesis. There-
fore, we investigated the role of VEGF and of its solu-
ble receptor VEGFR2 (sVEGFR2), in a cohort of 25 MDS
patients and 10 normal controls. Clinical characteris-
tics of MDS patients were distributed as follows: M/F
13/12, mean age 73 (range 27-101), FAB subtypes: RA
9, RARS 5, RAEB 5, RAEB-t 4, AML 1, CMML 1, IPSS
classes: Low 9, INT-1 8, INT-2 4, HIGH 4. Cytokines were
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measured by ELISA immunoassay (R&D Systems, Min-
neapolis, USA) on patients sera. Mean values of VEGF
for MDS patients and healthy controls are respective-
ly 183.07 pg/mL (SD±201.45) and 206.33 pg/mL
(SD±186.05). Mean values of sVEGFR2 are 7684.66
pg/mL (SD±1804.44) for MDS patients, and 8078.91
pg/mL (SD±930.49) for healthy controls. We have not
found significative differences between MDS and
healthy controls as far as VEGF and sVEGFR2 levels are
concerned. When comparing the cytokines levels
among the different FAB and IPSS subclasses, sVEG-
FR2 resulted significantly higher in the low/INT-1 IPSS
risk classes (p=0.041, Mann-Whitney test). After a
median follow-up of 361 days (range 37-412 days)
from the analysis, 19/25 patients were alive. When we
evaluated the number of CECs, CEPs and the levels of
VEGF and sVEGFR2 in the group of living patients and
in the group that had died (19 vs 6), the levels of sVEG-
FR2 were significantly higher in the patients that have
survived (p<0.02, Mann Whitney test). sVEGFR2 level
was is higher in the lower risk patients and in the sur-
vivor group, and its possible prognostic role should be
further investigated in this pathological setting. 

MYELOMA AND PLASMA CELL DYSCRASIAS

PO075
TOLERANCE TO LONG-TERM THALIDOMIDE THERAPY FOR PATIENTS
WITH ADVANCED AND REFRACTORY MULTIPLE MYELOMA
Tosi P, Cellini C, Zamagni E, Cangini D, Tacchetti P,
Tura S, Baccarani M, Cavo M
Istituto di Ematologia e Oncologia Medica “Seragnoli”
Università di Bologna, Italy

Thalidomide is remarkably active in advanced
relapsed and refractory multiple myeloma (MM), so
that its use has been recently proposed either in new-
ly diagnosed patients or as maintenance treatment
after conventional or high-dose therapy. This latter
therapeutic approach has risen the concern of side
effects of long-term therapy with this drug. In order to
investigate this issue we analyzed the outcome of 32
patients (26M, 6F, median age = 61.5 yrs) who received
salvage therapy with thalidomide ± dexamethasone for
longer than 12 months (median 15 months, range 12
to 35 months) at our Center. All the patients had
achieved at least a minor response (> 25% decrease in
serum or urine M component) upon treatment with
thalidomide alone (200mg/day, n= 14) or thalidomide
(200mg/day) and dexamethasone (40mg/day for 4 days
every 4 weeks) (n=18). Thalidomide was initially well
tolerated in all these patients; grade II constipation
was present in 34% of them but it was well managed
with supportive measures, lethargy was detected in a
minority (15%) of the patients. Upon long-term treat-
ment, however, neurotoxicity was the most trouble-
some and frequent toxic effect that was observed, the
incidence averaging 69%. Among these 22 patients
symptoms included paresthesias, tremor and dizziness.
Neurotoxicity was grade 1 in 8 patients (36%); grade
2 in 9 patients (41%), thus determining thalidomide
dose reduction to 100mg/day; and grade 3 in 5 patients
(13%) who had subsequently to interrupt therapy
despite their response. In these latter patients elec-
tromyographic study revealed mixed sensorimotor
peripheral neuropathy. The incidence of neurotoxicity
was comparable in patients receiving either thalido-
mide alone or thalidomide + dexamethasone. These
results suggest that long-term thalidomide therapy in
MM may be hampered by the remarkable neurotoxici-
ty of the drug, that undergoes only minimal regression
after treatment withdrawal. Studies addressing the
issue of the role of thalidomide as maintenance ther-
apy for MM are currently underway. In the interim,
alternative dosages and schedules of treatment with
thalidomide should be investigated.
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PO076
DIFFERENTIAL CLINICAL CHARACTERISTICS BETWEEN IGM
MONOCLONAL GAMMOPATHY OF UNDETERMINED SIGNIFICANCE
AND SMOULDERING WALDENSTRÖM’S MACROGLOBULINEMIA
Cesana C,*° Klersy C,** Miqueleiz S,* Varettoni M, ***
Bernuzzi P,°° Tresoldi E,* Barbarano L,* Nosari AM,*
Lazzarino M,*** Morra E*
*Department of Hematology, Niguarda Cà Granda
Hospital, Milan; °Transfusional Centre, “Città di Sesto
San Giovanni” Hospital, Sesto San Giovanni;  **Biome-
try  and Clinical Epidemiology, and ***Dept. of Hema-
tology, IRCCS Policlinico S. Matteo University of Pavia;
°°Div.  of Hematology and Oncology, Ospedale Civile,
Piacenza, Italy

Introduction: As recently proposed by the Walden-
ström’s macroglobulinemia (WM) Study Group, in the
absence of symptoms and irrespective of the size of
IgM monoclonal gammopathy (MG) the unequivocal
evidence of bone marrow (BM) lymphoplasmacytic
(LPC) lymphoma is the only characteristic able to dis-
tinguish smouldering WM (SWM) from IgM MG of
undetermined significance (MGUS). Whether on the
basis of this classification clinical distinctive features
exist between the two pathological entities has not
been still investigated. Patients and Methods: IgM
MGUS was diagnosed in the presence of any IgM size,
less than 10% BM LPC infiltration, and no evidence of
overt lymphoproliferative disease for at least 12 months
from diagnosis; SWM diagnosis required any IgM size,
more than 20% BM LPC infiltration with intertrabecu-
lar (nodular, interstitial or diffuse) pattern, and no
treatment requirement (i.e., development of constitu-
tional symptoms, cytopenia(s), organomegaly, and/or
symptoms related to the monoclonal component) for at
least 12 months since initial observation. On the basis
of these criteria, 138 IgM MGUS patients and 34 SWM
patients were enrolled in the study. To compare base-
line clinical characteristics according to diagnosis,
Mann Whitney U test and Fisher exact test were used
for continuous and categorical variables, respectively.
Results: The median serum IgM monoclonal compo-
nent and the erythrocyte sedimentation rate were sig-
nificantly lower in the IgM MGUS group [0.9 g/dL
(range: 0.14-2.9) and 28 mm/h (range: 2-123), respec-
tively] than in the SWM group [1.3 g/dL (range: 0.2-
6.62) and 70 mm/h (range: 17-130)] (p<0.0003 and
p<0.0001, respectively). On the contrary, the median
hemoglobin level was significantly higher in the IgM
MGUS group (14.2 g/dL, range: 8.1-17.9) than in the
SWM group (13 g/dL, range: 10-16.7)(p<0.003). The
proportion of IgM MGUS patients with one and two
polyclonal serum immunoglobulin reductions, respec-
tively, was significantly lower than that of SWM
patients (7.5% vs 29.4% and 1.5% vs 8.8%, respec-
tively)(p<0.002). The median serum β2-microglobulin

level was higher in the SWM group (2.24 µg/mL, range:
1.3-9) than in the IgM MGUS group (2.0 micro-
grams/mL, range: 0.5-7.9) with a borderline p-value
(=0.06). Age, sex, the% of patients with detectable
Bence Jones proteinuria, absolute neutrophil counts,
absolute lymphocyte counts, and platelet counts did
not differ significantly between the two patient popu-
lations. At a median follow up of 80 months (range: 12-
195), 14 IgM MGUS (10%) evolved to malignant lym-
phoproliferative disease (overt WM, n=13; IgM multi-
ple myeloma, n=1), the median time from diagnosis
being 75 months (range: 12-117). At a median follow
up of 64 months (range: 12-204), 13 SWM (38%)
evolved to symptomatic WM, the median time from
diagnosis being 55 months (range: 13-154). Event free
survival of IgM MGUS patients at 5 and 10 years was
95% (95%CI, 87-98%) and 83% (95%CI, 71-90%),
respectively; event free survival at 5 and 10 years of
SWM patients was 77% (95%CI, 56-89%) and 42%
(95%CI, 19-64%), respectively. Conclusions: IgM MGUS
and SWM are pathological entities with distinctive clin-
ical characteristics that must be taken into account
besides BM features. This seems relevant in view of the
very different natural history and outcome of these two
subgroups of asymptomatic IgM MG.

PO077
ALLOGENEIC TRANSPLANTATION AFTER NONMYELOABLATIVE
CONDITIONING CONSOLIDATION THERAPY FOLLOWING
HIGH-DOSE MELPHALAN AND AUTOLOGOUS STEM CELL TRANS-
PLANTATION IMPROVE OUTCOME IN HIGH-RISK
MULTIPLE MYELOMA 
Martino M, Penna G, Beltrami G,* Corsetti MT,*
Console G, Morabito F, Iacopino P, Carella AM*
Bone Marrow Transplantation Unit, Azienda Ospeda-
liera “BMM”, Reggio Calabria; *Hematology and Stem
Cell Transplantation Unit, IRCCS Casa Sollievo della
Sofferenza, San Giovanni Rotondo, Foggia, Italy

The benefit of allografts in high-risk MM pts is main-
ly mediated through a graft vs. myeloma (GvM) effect.
However, allografts have been hindered by high treat-
ment-related mortality (TRM). To reduce the treatment-
related mortality but retain the cytoreductive effect of
high-dose chemotherapy as well as the graft-versus-
myeloma effect in patients with MM, we designed a
tandem transplantation program consisting of high-
dose chemotherapy supported by autologous stem cell
transplantation (auto-SCT) followed by a dose-reduced
conditioning regimen with allogeneic stem cell trans-
plantation (allo-SCT) to induce a GVM effect. We treat-
ed 26 pts, 12 males and 14 females, with a median age
of 49 years (range 36-62). While 10 pts were enrolled
after relapse from previously treatment (5/10 received
previously single o double HDM with autoSCT), the tan-
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dem auto/allo program was used as upfront therapy in
16 pts. All pts received HDM (200 mg/m2) with autoSCT
and, after a median interval of 3.1 mo. (range 1.7-9.5
mo.), a non-myeloablative conditioning consisting of
fludarabine 30 mg/m2/d × 3 days plus cyclophosfamide
300 mg/m2/d × 3 days (FluCy, 16 pts) or TBI 200 (FluT-
BI200, 9 pts) or melphalan 140 mg/m2 followed by
allografting from related HLA-matched donors. The
median number of allo-CD34+ cells infused was 4.5
×106/kg (range 1.2-10.0) and CSP/MTX was given to
control graft rejection and GVHD. No myelosuppres-
sion and mucositis were observed and no pts received
trasfusional support. Acute GVHD was diagnosed in 10
pts (5 grade I-II; 5 III-IV). Chronic GVHD was observed
in 6 pts (1 extensive; 4 limited). Donor lymphocyte infu-
sions were given to 9 pts either to attain full donor
chimerism or to eradicate residual disease. Ten pts
remain in continuous CR according to the EBMT crite-
ria with negative immunofixation; 8 pts had a PR, most
of those with still decreasing monoclonal band. With a
median follow-up of 19 mo, 20 pts still alive while 6 pts
have died because of aGvHD (1 pt.) or progressive dis-
ease (5 pts). The actuarial survival was 69.7±11% and
the progression-free survival was 63.7±11%. Interest-
ingly, the progression-free survival probability was
69.3±17% in 16 pts who received more than
4.0×106/kg allogeneic CD34+ cells as compared to
48.0+16% in 10 pts who received a minor allogeneic
CD34+ cell dose. These data show that NST induces
excellent disease control in MM, after reducing tumor
burden with HDM and autologous stem cell support.
Also, this combined autografting-allografting is well
tolerated in older pts with a low TRM. GVHD is the sin-
gle most serious complication. 

PO078
FREQUENCY AND PROGNOSTIC RELEVANCE OF T(4;14) IN
PREVIOUSLY UNTREATED MULTIPLE MYELOMA (MM) PATIENTS
RECEIVING EITHER SINGLE OR DOUBLE AUTOTRANSPLANTS
Terragna C, Cavo M, Soverini S, Cellini C, Testoni N,
De Vivo A, Amabile M, Giannini B, Ottaviani E,
Grafone T, Poerio A, Bianchini M, Zamagni E, Tosi P,
Cangini D, Tocchetti P, Tura S, Baccarani M,
Martinelli G
Institute of Haematology and Medical Oncology
L. and A. Seràgnoli S. Orsola-Malpighi Hospital,
University of Bologna, Bologna, Italy

In patients with MM a number of recurrent translo-
cations involving chromosome 14 at band q32 have
been recently identified, the most common being the
t(11;14) and the t(4;14). Both these chromosomal
abnormalities are closely associated with particular pre-
senting features of the disease and may help to identi-
fy patients at different risk of death; in particular, the

t(11;14) predicts for good prognosis, whereas the t(4;14)
has been recently reported to be associated with an
unfavorable clinic outcome. The t(4;14) affects at least
two potential oncogenes, MMSET on der(4) and Fibrob-
last Growth Factor Receptor 3 (FGFR3) on der (14); the
role of both these genes in the pathogenesis of MM has
not been fully elucidated. In the present study we inves-
tigated the frequency and the prognostic relevance of
the t(4;14) in a series of 63 patients with de novo MM,
who were randomized to receive either a single (Tx-1)
or a double (Tx-2) autotransplant as primary therapy
for their disease. For this purpose we analyzed (1) the
presence of t(4;14) by RT-PCR of the hybrid transcript
between MMSET and the IgH locus; (2) the overexpres-
sion of FGFR3 by Real-time RT-PCR; (3) the frequency
of potentially activating point mutations in the FGFR3
translocated coding region, by direct sequencing of RT-
PCR products; 4) the relationship between t(4;14),
response to high-dose therapy and outcome of auto-
transplant(s). Overall, the t(4;14) was detected by RT-
PCR in 17/63 patients (27%); of these 17 patients, 13
had both MMSET/IgH fusion gene and FGFR3 overex-
pression, while 4 patients had MMSET/IgH but did not
overexpress FGFR3. This finding further confirms the
possible discrepancy between MMSET/IgH positivity and
FGFR3 overexpression. Comparison between t(4;14)
positive and t(4;14) negative patients revealed that both
groups were well balanced with respect to the most
common presenting features of MM. In 36 patients, for
whom material was available, FISH analysis for the
detection of 13q deletion and/or monosomy was per-
formed. Results showed that t(4;14) positive patients
were more likely to carry also del(13) than t(4;14) neg-
ative patients (46% vs. 29%, respectively). On an inten-
tion-to-treat basis, the probability of attaining strin-
gently defined complete remission following either Tx-
1 or Tx-2 was significantly lower for t(4;14) positive
patients in comparison with t(4;14) negative patients
(6% vs. 35%, respectively; p= 0.05). With a median fol-
low-up of 40 months, no difference in overall survival
(OS) was detected between the two groups. At the
opposite, in comparison with the t(4;14) negative sub-
group, patients carrying the t(4;14) had significantly
lower event free survival (EFS) (23 vs. 32 months,
respectively; p = 0.01) and duration of remission (23 vs.
32 months, respectively; p = 0.01). It is concluded that
the t(4;14) was an unfavorable prognostic factor for
previously untreated patients with MM undergoing sin-
gle autologous transplantation or double autologous
transplantation. The presence of point mutations in the
FGFR3 coding region detectable in a subgroup of
patients carrying the t(4;14) suggests a possible con-
stitutive FGFR3 activation.

Funding: Supported by MIUR, Firb project
RBAU012E9A_001 (M.Cavo), University of Bologna,
Progetti di Ricerca ex-60% (M.Cavo) and Fondazione
Carisbo.
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PO079
INTERFHASE FLUORESCENCE IN SITU HYBRIDIZATION (FISH)
DETECTION OF CHROMOSOME 13 ABNORMALITIES (DEL 13)
IN MULTIPLE MYELOMA
Omede’ P, Ruggeri M, Falco P, Beggiato E,*
Brunetti M, Cavallo F, Bertola A, Bringhen S,
Morrone F, Giaretta F, Ghignone R, Palumbo A,
Bruno B, Boccadoro M
Div. di Ematologia dell’Università di Torino, Azienda
Ospedaliera S. Giovanni Battista, Torino; *Div. di Onco-
logia e Ematologia, ASL VI, Torino, Italy

Chromosome 13 abnormalities have been associated
with an unfavourable prognosis in MM patients. Stud-
ies using conventional cytogenetic chromosomes tech-
niques rarely detect neoplastic metaphase cells in mon-
oclonal gammopathies. To circumvent the low prolifer-
ative activity of myeloma cells, interphase FISH has been
assessed. Between October 2002 and April 2003, bone
marrow aspirates from 41 patients undergoing investi-
gation for monoclonal gammopathy were analysed for
del13 by FISH. Twenty-four patients were MM at diag-
nosis, 15 at relapse, 2 were MGUS. Plasma cells were
positively selected from aspirates by means of anti-
CD138-coated magnetic beads (Miltenyi Biotech, UK)
and their purity checked by citofluorimetric analysis of
PE anti-CD38 stained cells. The percentage of plasma
cells exceeded 85% for all patients. Nuclei from purified
fixed plasma cells were prepared for interphase F.I.S.H.
Chromosome 13 deletions were identified by means of
a LSI13RB1 probes (Vysis, UK). For each sample 200 plas-
ma cells were scored. Del13 was identified in 65% of
MM and in both cases of MGUS. Among relapsed
patients del13 was found in 86%; in MM at diagnosis its
incidence was 50%. There was no significant difference
in the prevalence of del13 according to age,% of BM
plasma cells, B2M, clinical stage and immunoglobulin
type. Del 13 appeared to be more frequent in female
patients (45% vs 25% in normal patients, p<0.0001),
lambda subtype (55% vs 18%, p<0.0001); patients with
deletion of chromosome 13 showed higher level of PCR
(6 mg/lL vs 0.73, p<0.04), and more frequently had
serum monoclonal protein concentration <1g/dL (36%
vs 0, p<0.0001). Due to the short follow-up in the major-
ity of patients, no definite conclusion can be drawn
about the prognostic relevance of chromosome 13 dele-
tion. However, in the cohort of patients with relapsed
MM (median follow-up and overall survival 29 months),
the only two patients with normal chromosome 13
showed the longest survival (84 and 50 months, respec-
tively). One MM patient showed a biallelic loss of signals
on 85% of purified plasma cells; this patient rapidly pro-
gressed to plasma cell leukemia. Despite the low num-
ber of patients analysed, our preliminary data seem to
be in agreement with literature studies. Evaluation of
del13 by FISH should be incorporate in all future trials

for accurate patients stratification, according to prog-
nostic factors.

PO080
COMMON AND RARE EFFECTS OF LOW-DOSE THALIDOMIDE IN
MULTIPLE MYELOMA: TOWARDS THE OPTIMIZATION OF THE
RISK/BENEFIT RATIO
Marconi M, Offidani M, Corvatta L, Olivieri A,
Malerba L, Mele A,# Brunori M,° Catarini M,§
Capelli D, Candela M,* Montanari M, Rupoli S, Leoni P
Clinica di Ematologia e *Clinica Medica, Azienda
Ospedaliera Umberto I, Università di Ancona; §Divisio-
ne di Medicina, Ospedale di Macerata; #Divisione di
Ematologia, Ospedale di Pesaro; °Divisione di Medici-
na, Ospedale di Fano, Italy

Thalidomide (Th) has demonstrated a remarkable
activity in the treatment of multiple myeloma (MM), but
unfortunately it often causes several toxicities. We
investigated its common and rare side effects, especial-
ly analyzing peripheral neuropathy (PN), in order to seek
Th dose minimizing toxicity without affecting response
rate. From May 2000 to July 2002 fifty-nine patients,
with MM (50 relapsed, 5 stable, 4 newly diagnosed),
received Th alone or combined with oral Melphalan
(Melph), at a dose of 100 mg/day, escalated weekly by
100 mg increments until a maximum dose of 400
mg/day. Melph was given at a dose of 0,20 mg/kg/day
for four days every 28 days. The median dose (MDD) of
Th was defined as the ratio between cumulative dose
given until PN onset and days from enrolment until PN
appearance. Time to peripheral neurophaty (TTN) indi-
cated time from the start of therapy to PN onset. Six-
teen patients (27%) discontinued Th because of its tox-
icity. The commonest non-hematological side effects not
dose and time dependent until 400 mg/day were con-
stipation (71%), somnolence (36%) and fatigue (20%),
while the most rare ones were deep venous thrombosis
(7%), dizziness (7%), confusion (5%), bradycardia (5%)
and hypothyroidism (3%). To mention is one case of
jaundice after twenty days of Th 100 mg/day. Contrary
to the previous two cases reported in the literature, it
was not associated to an increase of transaminases, but
only to a marked and irreversible rise in the bilirubine
level. Leukopenia occurred in the 36% of patients, but
it was related to Melph association rather than to Th
dose escalation. PN was the commonest non-hemato-
logical side effect of Th dose and time dependent: it
occurred in 39% of patients. Multivariate analysis
showed that MDD was the only factor affecting PN that
was not influenced by previous regimens, prior vin-
cristine or high dose chemotherapy. Patients received Th
MDD >150 mg/day developed PN after a median of 13
months whereas those who received Th MDD ≤ 150
mg/day developed PN after a median of 23 months
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(p=0.038). On the contrary, response rates (RR) was not
influenced by Th MDD: univariate analysis showed that
RR was significantly higher in patients with β2MG <3
mg/L, Hb < 10.5 g/l, prior therapy ≥ 2 regimens and dis-
ease history ≤ 3 years. Multivariate analysis showed that
the only factor which is associated to a higher RR is the
combination therapy Th-Melph.  In summary, our results
suggest to use of low dose Th (i.e. ≤ 150 mg/day) in
association with chemotherapy, since higher doses do
not improve the response rate in MM patients whereas
they significantly hasten peripheral neuropathy. 

PO081
ASYMPTOMATIC IGM MONOCLONAL GAMMOPATHY: CLINICAL
EVOLUTION AND PROGNOSTIC FACTORS IN 300 PATIENTS 
Baldini L,* Goldaniga M,* Gobbi P,* Cortelazzo S,°
Broglia C,* Guffanti A,* Oldani E,° Stelitano C,*
Bronzino B,* Usardi P,* Calori R,* Anastasia A,*
Pogliani E,* Merli F,* Merlini P,* Maiolo AT*
*Gruppo Italiano Studio Linfomi (GISL),  °Divisione di
Ematologia e Servizio di Anatomia Patologica e Cito-
logia, Ospedali Riuniti di Bergamo, Italy

Asymptomatic clonal macroglobulinemia (ACM) is
currently classified as an IgM MGUS or indolent
Waldenström’s macroglobulinemia (WM), but its clin-
ical relevance and propensity to evolve into lymphoid
neoplasms is not well defined. We retrospectively eval-
uated 300 patients with primary and non-requiring
treatment ACM in order to identify the clinico-patho-
logical features relating to its evolution into a sympto-
matic lymphoid neoplasm requiring treatment and cre-
ate a prognostic score capable of distinguishing patient
subgroups with different prognoses. The main charac-
teristics at diagnosis are shown in the table.

Variable No. of evaluated pts                Value

Age in years (mean ± SD) 300 63±11
M/F (ratio) 300 186/114 
Serum MC g/dL (median, min-max) 300 1.1 (0.11- 3.0)
Hb g/dL  (median, min-max) 300 13.8  (11.0-17.9)
Peripheral lymphocytes × 109/L (median, min-max) 287 2  (0.4-3.6)

PLT x 109/L (median, min-max) 298 238 (100-627)
Serum LDH  U/l (mean±SD, min-max) 187 319±104 (134 -986)
Serum b2 microglobulin mg/mL  (mean±SD, min-max) 132 2.504±1.052 (195-7.962)
No.of pts. with detectable Bence Jones proteinuria (%) 296 21/296 (7)
No.of pts, with one serum polyclonal Ig reduction  (%) 258 34/258 (13.2)
Bone marrow lymphoplasma cells% (median, min-max) 237 11 (3 - 92) 

After a median follow-up of 55 months (6-221),
43/300 patients (14.7%) required chemotherapy for
symptomatic WM (70%), NHL (18.5%), amyloidosis
(7%) or peripheral neuropathy (4.5%). Five- and 10-
year overall survival was 98% and 90%, and evolution-
free-survival 91% and 78%. The features correlating

with evolution to overt lymphoproliferative disease
were: serum clonal and serum nephelometric IgM con-
centration (p<0.0001), Bence Jones proteinuria
(p<0.0001), hemoglobin (p<0.0001), nephelometric IgG
concentration (p=0.0259), albumin (p=0.0257) and
male gender (p=0.04). The evolution-related variables
at multivariate analysis were: serum IgM concentration,
hemoglobin and male sex. By attributing arbitrary
scores to the three prognostic variables (male=2,
female=0; Hb <12 g/dL=2, 12-15=1, >15=0; s-clonal
IgM <0.7 g/dL=0; 0.7-1.5=1; >1.5=2), we developed a
simple prognostic index that separated the patients
into those at low (score 1-3; 173 patients) and high
(score 4-6; 127 patients) risk of malignant evolution
(p< 0.0001). We think that our prognostic index may
have a practical diagnostic value and avoid the need to
introduce new disease entities (such as indolent or
asymptomatic WM) defined on the basis of strict but
unreproducible clinico-hematological criteria.

PO082
COAGULATION AND THROMBOPHILIC PARAMETERS IN PATIENTS
WITH MULTIPLE MYELOMA (MM) AND MONOCLONAL GAMMOPATHY
OF UNDETERMINED SIGNIFICANCE (MGUS)
Palumbo G,* Petrucci MT,* Tirindelli MC,° Avvisati G,°
Mandelli F*
*Dipartimento di Biotecnologie Cellulari ed Ematolo-
gia, University “ La Sapienza”, °Ematologia, Università
Campus Bio-Medico, Rome, Italy

Several reports indicate the presence of thrombohe-
morrhagic complications in patients with MM. These
complications have been generally attributed to the
presence of the paraprotein interfering with the normal
mechanism of the coagulations system. Aim of this
study was to investigate coagulation and thrombophilic
parameters in newly diagnosed patients with a mono-
clonal gammopathy observed during a period of 1 year.
From 04/1999 to 03/2000, 167 consecutive patients
with newly diagnosed monoclonal gammopathy,
observed at the Hematology section of our Department,
were enrolled in this study. There were 73 males and 94
females and median age was 67,6 (range 28.1-80.6)
yrs. Of these 167 patients, 100 had a monoclonal gam-
mopathy of undetermined significance (MGUS), 62 had
multiple mieloma (MM) and 5 Waldenström macro-
globulinemia (WM). The coagulation and thrombophilic
parameters studied were: PT, PTT, Fibrinogen, KCT,
dRVVT, aPCR, PC and ATIII. The results were compared
to those obtained in 62 normal matched controls.
Among the MM patients there were a significantly
higher number of patients with prolonged PT (p=0.009)
and PTT (p=0.02) than in controls. A pathologically
reduced ATIII was observed in 11 patients with MM, in
6 MGUS (p=0.01) and in 1 controls (p=0.01). PC was
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reduced in 8 MM and 3 MGUS (p=0.01), while it was
normal in all controls (p=0.02). No statistically signif-
icant differences in the values of Fibrinogen, KCT,
dRVVT, aPCR were observed between MM and MGUS or
MM and Controls. The coagulation and thrombophilic
parameters were also tested in 23 MM patients at the
time of completion of their antiblastic treatment. After
treatment, PT normalized in all patients, while PTT was
not corrected by the treatment. As for ATII and PC, all
pathologically reduced ATIII normalized after treatment
while PC remained altered only in 1 patient. Our study
suggests that in MM patients two principals patho-
genic mechanism could play a role in coagulation dis-
orders. One mechanism, responsible of the prolonged PT
and PTT, may be linked to the interference of the para-
protein in the activation of the coagulation system. The
other mechanism, responsible for the reduced ATIII and
PC, may be linked to the latent nephropathy present in
these patients with a loss of these proteins in the urine.

PO083
THE USE OF FDG-PET, 99MTC-MIBI SCANNING AND MRI IN
MYELOMA PATIENTS: COMPARISON WITH STANDARD SKELETAL
X-RAYS AND THE PRESENCE OF BONE PAIN
Calori R,* Baldini L,* Lazzerini M,# Rossi F,* Romero L,*
Maiolo AT,* Longari V,° Castellani M°
*Unità Operativa Ematologia I, Dipartimento di
Ematologia e Oncologia,Ospedale Maggiore IRCCS,
Milano, #Servizio di Radiologia,Ospedale Maggiore
IRCCS, Milano; °Servizio di Medicina Nucleare,
Ospedale Maggiore IRCCS, Milano, Italy

Aim: To evaluate the usefulness of total body FDG-
PET, Tc99 sesta-MIBI scanning and vertebral MRI versus
standard X-ray imaging in determining the extension of
bone disease in patients with multiple myeloma (MM).
Between March 2002 and May 2003, we enrolled 27
patients (18 male and 9 female): 26 with MM and one
with a solitary plasmocytoma. All of the MM patients
had measurable serum paraprotein levels. The patients
were evaluated before any therapy: 16 had bone lesions
at standard radiographic imaging; all 27 underwent PET
examination; 23 underwent MIBI scanning and 24 ver-
tebral MRI. Vertebral MRI was performed to detect min-
imal pre-radiological alterations in vertebral imaging
and verify the FDG-PET results. Results: Radiograms
showed that 15/27 patients had skeletal lesions, all of
whom had corresponding bone pain; eight were also PET
and MRI positive. Three of the 15 patients had isolated
vertebral collapse(s) and showed no signs of focal PET
positivity, but one had diffuse bone marrow uptake; all
three had positive MRI scans. Three PET-positive patients
did not undergo vertebral MRI because of technical
problems. One patient (1/15) had isolated humeral lesion
with focal PET uptake. Vertebral MRI was normal.  One

patient (1/27) was asymptomatic, but X-ray revealed a
humeral lesion and MRI revealed various local and ver-
tebral abnormalities; the PET result was negative. Eleven
of the 27 patients had negative X-rays and were free of
bone pain. All of the other examinations were negative
in four cases; the remaining seven had positive PET scans
(six with concomitant positive spinal MRIs). In one
patient, local vertebral radiotherapy was given on the
basis of the MRI and PET results. Of the 23 patients who
underwent total body Tc99-MIBI scans, five showed
localised positivity corresponding to the X-ray lesions;
three had diffuse humeral and/or femoral uptake and
15 negative results. MIBI positivity always correspond-
ed to PET positivity with the same pattern. Nine of the
15 MIBI-negative patients were PET positive. Conclu-
sions: 1) In MM pts with bone pain, positive X-ray results
and a clear indication for treatment on the basis of cur-
rent hematologic criteria, PET does not influence med-
ical decision making; it might be useful in monitoring
skeletal lesions in responding patients but, in cases of
vertebral collapse, the results may be negative even in
the presence of active disease. 2) PET imaging may be
useful in selected asymptomatic patients with negative
X-rays as a means of discovering occult skeletal disease;
in terms of the evaluation of the spinal column, MRI
seems to be more sensitive. 3) Regardless of the radi-
ographic results, diffuse bone FDG-PET positivity should
be assessed as a means of evaluating the amount and
activity of the tumour burden. 4) MIBI scans are not
qualitatively useful, at least in our hands.

PO084
DEBULKING BY VINCRISTINE, DEXAMETASONE AND  PEGYLATED
LIPOSOMAL DOXORUBICINA, FOLLOWED BY  THALIDOMIDE AND
DEXAMETASONE, IN NEWLY DIAGNOSED MULTIPLE MYELOMA
ELDERLY PATIENTS 
Floridia PM, Mineo G, Li Gioi F, Salerno M, Longo G,
Russo M
Divisione di Ematologia, Ospedale S. Vincenzo, Taormi-
na, Italy

Intermittent melphalan-prednisone (MP) is still con-
sidered the treatment of choice for multiple myeloma
patients not eligible for high-dose therapy. More rapid
cytoreduction with VAD (high-dose dexametasone
combined with continuously infused vincristine and
doxorubicin) in comparison with MP was generally
observed, reflecting the different activity of these treat-
ments against more or less mature myeloma cell sub-
popolations, respectively. However, the occurrence of
serius infection and cardiovascular complications were
reported in most studies using VAD regimen. Between
October 2001 and December 2002 we conducted a pilot
study in a total of 10 patients with previously untreat-
ed Multiple Myeloma based on 2 cycles Pulse-VAD



hybrid (Vincristine 1.2 mg/m2 day 1; pegylated liposo-
mal Doxorubicin (Caelix) 15 mg/m2 day 1; Dexametha-
sone 20 mg day 1-4) month × 2 courses, followed by
Thalidomide 200 mg/day continuously and Dexam-
ethasone 20 mg day 1-4 every month. The character-
istic of the patients were the following: median age =
78 years (77-85), M/F = 6/4, IgG/IgA = 8/2 κ/λ = 6/4,
Stage II/III = 4/6, Median β2 microglobulin 2.9 (1.9-12),
Median C reactive protein 1.74 (0.14-42), Median lac-
tate dehydrogenase 420 (330-1050), Median BMPC
50% (30-70), Median PLT 110.000 mm3 (45.000-
160.000), Median Hb 8,4 g/dL (7.2-11.5). After a mini-
mum of 4 months of treatment, 7 patients showed a
significant response (reduction of M-component >50%
in 4 cases and >75% in 3); in a restant 3 patients a
decrease >25% was observed; all patients are alive and
progression-free (8 months of median follow-up).
Adverse effects were moderate (grade </= 2); consti-
pation (all patients), sedation (3/10 patients) and deep
venous thrombosis (3/10) was observed. All the patients
reduced or stopped the assumption of analgesics
against bone pain and had an improvement of perfor-
mance status. No patient had to stop therapy because
of cardiac toxicity and no patient had to be hospitalised
because of infectious or other complications. These
data, very preliminary, showed that pulse-VAD hybrid
regimen (modified by substituting doxorubicin with
pegylated liposomal doxorubicin) followed by thalido-
mide and dexamethasone is well tolerated in elderly
patients and is active as front line therapy for newly
diagnosed disease. A longer follow-up is needed to
evaluate the duration of the favourable responses and
the effect on survival.

PO085
HUMAN MYELOMA CELLS EXPRESS INTERLEUKIN-7 (IL-7) MRNA
AND SECRETE IL-7 IN PRESENCE OF IL-6: ROLE OF IL-7 IN
MULTIPLE MYELOMA PHYSIOPATHOLOGY
Giuliani N, Colla S, Morandi F, Bonomini S, Hojden M,
Sammarelli G, Rizzoli V 
Cattedra di Ematologia, Università di Parma, Italy

Interleukin-7 (IL-7) is a critical cytokine involved in T
and B lymphopoiesis. The potential role of IL-7 in mul-
tiple myeloma (MM) has been investigated in this study.
First we tested the IL-7 and IL-7 receptor (IL-7R), CD127,
expression in human myeloma cell lines (HMCL) and in
purified CD138+ myeloma cells obtained from MM at
the diagnosis. We found that RPMI-8226, U266, OPM-
2, XG-6 and fresh MM cells were positive for IL-7 mRNA.
On the other hand IL-7R mRNA was not expressed in any
HMCL tested while the EBV positive cell line ARH-77
was positive for IL-7R. Using an ELISA assay IL-7 was
detected in the supernatant of HMCL, in contrast IL-7
was undetectable in conditioned medium of mononu-

clear cells or normal CD19+ B cells or B leukemic cell line
REH. IL-7 levels were significantly up-regulated when
RPMI-8226, U266, XG-6 were cultured in presence of IL-
6 (20-50 ng/mL) while IL-6 did not induce IL-7 produc-
tion in normal B cells and REH as well as in EBV positive
cells and in B cells obtained from patients with acute
lymphoblastic leukemia, previously evaluated for CD126
expression by flow cytometry.  A stimulatory effect of IL-
7 on ARH-77 proliferation was found (+12%±1;p<0.05).
In addition IL-7 induced the production of the critical
osteoclastogenetic factor RANKL by T lymphocytes and
blocking anti IL-7 Ab inhibited the stimulatory effect of
HMCL on RANKL production by T lymphocytes in tran-
well co-culture system. BM stromal cells was also found
to be positive for IL-7R and blocking anti-IL-7 Ab
reduced the up-regulation of IL-6 induced by myeloma
cells in a co-culture system.  Following we tested IL-7
levels in MM patients. We found that IL-7 serum levels
were significantly higher in MM patients in comparison
to healthy subjects (median: 12.15 pg/mL; range: 2.41-
29.5 pg/mL vs. 1.91 pg/mL; range: 0-3.43 pg/mL,
p<0.05). Similarly, IL-7 levels in BM plasma were signif-
icantly increased in MM patients in comparison with
normal subjects (median: 8.67 pg/mL; range: 2.68-36,8
pg/mL vs. 0.40 pg/mL; range 0-0.46 pg/mL; p<0.05). In
conclusion our results indicate that myeloma cells
express IL-7 and that IL-6 stimulate IL-7 secretion sug-
gesting a vicious loop between IL-6 and IL-7. Further-
more the high IL-7 levels, found in MM patients support
the potential involvement of IL-7 in MM physiopathol-
ogy. 

PO086
HUMAN MYELOMA CELLS PRODUCE ANGIOPOIETIN-1: POTENTIAL
RELATIONSHIP WITH MYELOMA-INDUCED ANGIOGENESIS
Colla S, Morandi F, Bonomini S, Hojden M,
Lazzaretti M,° Mancini C,° Sammarelli G, Craviotto L,
Crugnola M, Giachetti R, Caramatti C, Mangoni L,
Rizzoli V, Giuliani N
Cattedra di Ematologia, Dipartimento Medicina Inter-
na e °Anatomia Patologica, Università di Parma, Italy

Multiple myeloma (MM) patients have an increased
bone marrow (BM) angiogenesis, however the pro-
angiogenetic properties of myeloma cells and the mech-
anisms of MM-induced angiogenesis are not complete-
ly clarified. The angiopoietin system has been identified
as critical in the regulation of vessel formation. In this
study we have demonstrated that angiopoietin-1 (Ang-
1), but not its antagonist Ang-2, was expressed by sev-
eral human myeloma cell lines (HMCLs) at both mRNA
and protein level by RT-PCR and western blot analysis,
respectively. Immunohistochemistry and immunoprecip-
itation confirmed that HMCL produced and secrete Ang-
1 but not Ang-2. In a transwell co-culture system, we
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observed that myeloma cells up-regulated the ang-1
receptor Tie2 in human BM endothelial cells. Moreover,
in an experimental model of angiogenesis the condi-
tioned medium of HMCLs significantly stimulated ves-
sel formation as compared to control or to VEGF treat-
ment. The presence of anti-Tie2 blocking Ab complete-
ly blunted the pro-angiogenetic effect of XG-6. Our in
vitro results were supported by the in vivo finding of
Ang-1 but not Ang-2 mRNA and protein expression in
purified MM cells obtained from about 47% of 23
patients analysed. BM angiogenesis was evaluated in
bone biopsies obtained from 15 out of 23 patients. The
number of microvessels per field was higher in Ang-1
positive patients in comparison with Ang-1 negative
ones (mean±SE: 6.23±0.2 vs. 2.94±0.1, median: 6.21 vs.
2.79; p=0.001,) and the micrivascular density was sig-
nificantly increased (32.98±1.7 vs. 14.55±1.3, median:
34.69 vs. 13.04; p<0.01; capillaries: 26.73±1.3 vs.
10.42±0.8, median: 24.06 vs. 9.04; p<0.01, small
venules: 9.56±0.5 vs. 4.14±0.5, median: 10.60 vs. 3.65;
p<0.01). Furthermore a significant positive correlation
between Ang-1 expression and MVD was found in our
cohort of patients (Pearson χ2: p=0.036, Cochran’s Lin-
ear Trend: p=0.01). In conclusion our data indicate that
myeloma cells produced Ang-1 that it is involved in MM-
induced angiogenesis.

PO087
MYELOMA CELL RECOGNITION BY NATURAL KILLER LYMPHOCYTES
Neri P, Fulciniti MT, Pende D,* Otsuki T,° Pollio G,^
Juliano A, Catalano L,^ Tassone PF, Venuta S,
Carbone E
Dipartimento di Medicina Sperimentale e Clinica G
Salvatore, Università degli Studi di Catanzaro Magna
Graecia, *Istituto Nazionale per la Ricerca sul Cancro,
Genova; °Department of Hygiene, Kawasaki Medical
School, Okayama, Japan; ^ Cattedra di Ematologia,
Università Federico II, Napoli;  Ospedale Ciaccio
Pugliese, Catanzaro, Italy

NK cells are potent cytotoxic lymphocytes, which
impair the growth of several tumor cell lines in vitro;
however, the in vivo relevancy of human NK cell anti-
tumor activity remains to be defined. MCH class I are
the main regulatory molecules for both CTL and NK
cells. However, MHC class I recognition leads to oppo-
site effects in the two lymphocyte subsets. T cell killing
is strictly dependent by MHC class I recognition on tar-
get cell surface, while NK cell cytotoxicity is prevent-
ed by MHC class I inhibitory receptors engagement.
Loss of MHC class I is believed to be one of the major
escape strategy to immune surveillance in solid tumors.
On the other hand, stress inducible molecules (MICA,
MICB, ULBPs) are expressed during the neoplastic
transformation and may activate both immune effec-

tors mechanism.  In our study we have addressed the
following questions: 1) How is the tumoral mass edit-
ed by host immune system in myeloma disease? 2) At
which stage of the disease are MIC and ULBP
expressed? 3) Are NK cells able to recognize freshly
established autologous myeloma cells as target? 4)
Which molecules are involved in the regulation of
autologous and allogeneic NK cells reactivity against
myeloma? We have addressed the above questions
using an experimental myeloma cell system composed
by bone marrow (BM), peripheral blood (PB) and pleur-
al effusion (PE) and tumor autologous NK cells obtained
ex vivo. Our data demonstrate that the bone marrow
derived myeloma cell lines are susceptible to NK cell
cytotoxicity. This finding was confirmed with ex vivo
autologous cytotoxic experiments. However, all pleur-
al effusion cell lines were resistant to NK cell recogni-
tion. The lack of NK recognition of cells derived from
myeloma in advanced state appears to be MHC class I
dependent. MIC and ULBPs expression data will be pre-
sented and discussed as well.

PO088
CLINICAL AND ELECTROPHYSIOLOGICAL EVALUATION OF
NEUROPATHIES DEVELOPED DURING THALIDOMIDE TREATMENT
FOR MULTIPLE MYELOMA
Caravita T,° Arciprete F,* Siniscalchi A,° Santinelli S,°
Franchi A,° Iani C,* Amadori A°
°Hematology and *Neurology, University “Tor Vergata”,
Rome, Italy

Thalidomide is a glutamic acid derivative with anti-
angiogenic and immunomodulating properties, that has
recently proven effective as a single agent in
relapsed/refractory multiple myeloma (MM). Further-
more, low dose thalidomide (Thal) and dexamethasone
(Dex) combination is effective in at least 50% of pts
resistant to chemotherapy. Peripheral neuropathy,
mainly axonal and sensory, has emerged as a principal
dose-limiting side effect of long-term Thal treatment.
In order to further evaluate drug-induced neurotoxic-
ity we performed a prospective study based on clinical
and elettrodiagnostic follow-up of MM pts treated with
Thal. Twenty-eight relapsed/refractory pts (20 men and
8 women), median age 64 years (range 54-80) were
enrolled in an open-label trial of oral low-dose thalido-
mide (100-200 mg day) plus dexamethasone (40 mg,
day 1-4, every month), and underwent neurologic
examination and nerve conduction study (NCS) at time
0 (before treatment) and every three months during
therapy. Neurologic examination included grading of
symptoms, signs and NCS according to the total neu-
ropathy score (TNS). NCS also comprised recording of
sensory nerve potentials (SNAPs) and conduction veloc-
ity (CV) from median, radial and sural nerves, and motor
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nerve action potentials (MNAPs), CV and F waves from
median, ulnar, tibial and peroneal nerves. Before treat-
ment three patients showed signs of axonal demieli-
nating neuropathy, and one patient a pure axonal neu-
ropathy. None of the 28 and 11 pts evaluated at 3 and
6 months, respectively, showed clinical or electrophys-
iological changes. Six pts underwent the nine-month
and 3 pts the twelve-month control; all of them
showed new mild sensory neuropathy or aggravation of
pre-existing alterations, requiring Thal discontinuation
in 2 cases. Only one patient performed a control at 15
and 18 months, showing a mild worsening that did not
require therapy withdrawal. These preliminary results
suggest that drug-induced neuropathy represent a
complication of low-dose Thal plus Dex treatment in
MM pts. Further studies are warranted to better eval-
uate long-term neurotoxicity of this association.

PO089
THALIDOMIDE IN COMBINATION WITH DEXAMETHASONE AND
CYCLOPHOSPHAMIDE FOR RELAPSED/REFRACTORY MULTIPLE
MYELOMA
Caravita T, Siniscalchi A, Santinelli S, Franchi A,
Masi M, Amadori S
Hematology, University “Tor Vergata”, Rome, Italy

Introduction: The antimyeloma effect of thalidomide
(Thal) alone has been demonstrated in several clinical
trials. Recent data indicate that Thal can increase the
therapeutic effect of chemotherapy and might be able
to overcome drug resistance. Response rates of 25%
with Thal used as a single agent, and up to 75%, when
used in combination with other agents, have been
observed. The optimal schedule, dosage and association
with other drugs is still not established. AIM: to evalu-
ate the feasibility and efficacy of Thal in combination
with Dexamethasone (Dex) and cyclophosphamide (CTX)
for relapsed/refractory myeloma (MM). Patients and
Methods: Between October 2001 and May 2003 six-
teen patients (pts) (12 M/ 4 F) with relapsed/refractory
MM were enrolled in an open-label trial of oral low
dose Thal (100-200 mg/day) plus Dex (40 mg, day 1-4,
every month) and cyclophosphamide (500 mg iv/week).
Main pre-treatment characteristics were the following:
median age 68 years (range 54-76); median B2M 3.3
mg/L (range 1.2-14.2); median bone marrow plasma cell
infiltration 30% (range 4-80). Median time from MM
diagnosis to treatment was 60 months (range 6-132).
All pts were heavily pre-treated. In particular, 12 pts
received a median of 3 pre-treatment chemotherapy
regimens (range 1-5) and 4 underwent autologous stem
cell transplantation. In addition 12 pts showed disease
progression during previous treatment with Thal alone
or combined with Dex. The EBMT/IBMTR/ABMTR crite-
ria were used for definition of response, while toxicity

was graded according to WHO criteria. Results: With a
median follow-up of 4.5 months (1-12), 15 pts were
evaluable for response (1 too early): 11 (73.3%)
responded to this association therapy, including 8 with
a partial response and 3 with a minimal response; 3 pts
(20%) showed no change and 2 (13.3%) progressive
disease. At present, 12 pts are alive and 11 are still
maintaining the response from a median of 4 months
(1-10); 4 pts died due to disease progression, including
one who progressed after a 5 months response. Adverse
effects were moderate (grade <=2). No cases of throm-
bocytopenia grade >=2 were observed, while 2 pts
experienced neutropenia requiring supportive treatment
with G-CSF. Other side effects included grade <=2 con-
stipation (30%), somnolence (35%) or dizziness (10%).
No cases of deep venous thrombosis were observed.
Conclusions: These results show that the Thal plus Dex
and CTX combination is active and feasible in heavily
pre-treated multiple myeloma pts, including those
relapsing after Thal+Dex therapy. Further studies and a
longer follow-up are warranted to evaluate the duration
of favorable responses, the effect on survival and pos-
sible long-term side effects.

PO090
LOW DOSE THALIDOMIDE FOR TREATMENT OF ADVANCED MULTIPLE
MYELOMA
De Rosa L, Sajeva MR, Majolino I
Ematologia e Centro Trapianto Midollo Osseo, Az. Osp.
S. Camillo-Forlanini, Roma, Italy

Thalidomide has emerged as a new class of active
agents in MM both as monotherapy and in combina-
tions with other agents, particularly dexamethasone.
To date, however, the effect of dose on response, tol-
erability and biologic response remains poorly under-
stood. To investigate the effect of low dose thalido-
mide on response rate and toxicity, twenty patients
with pretreated MM were enrolled. The characteristics
of this group included 12 pts with IgG (10 K and 2 L),
6 pts with IgA (4 L and 2 K) and 1 micro K types of MM.
The median age was 69 years old (range 55 - 82), there
were 11 males and 9 females. Six pts were at stage III,
11 pts at stage II and 3 pts at stage I of the disease. At
the time of thalidomide treatment 15 pts presented
relapsed or refractory disease and 15 pts presented sta-
ble disease. Previous therapy included tandem autolo-
gous PBPC transplant in 8 pts, standard mel-
phalan+prednisone in 10 pts and other chemothera-
pies in 2 pts. Thalidomide was administered at 100
mg/d orally and maintained at this dosage for at least
3 months. Responding pts received maintenance dose
of 50 mg/d, while no responding pts withdrawn the
drugs. Treatment was continued until disease progres-
sion or serious toxicity. In 12 pts dexamethasone was
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added at a dose of 40 mg every week and in 3 pts oral
melphalan was also administered, the 5 pts with sta-
ble disease received thalidomide alone. The treatment
was performed on outpatient basis. Therapy was gen-
erally well tolerated. Most of adverse effects were
recorded as WHO grade I and II and included constipa-
tion (6), sedation (6), edema (5), dizziness (4), tremor
(3), peripheral neuropathy (2), bradicardia (1) and disp-
noea (1). One patient required definitive drug discon-
tinuation due to neurologic toxicity after 12 months,
and 1 patient had temporary discontinuation because
of deep venous thrombosis. One patient withdrawn
thalidomide within one month and was not evaluable
for the response. After a median follow-up of nine
months (range 3-15): four patients (21%) had a com-
plete response (>90% reduction in M protein), eight
patients (42%) had a partial response (six >50% and
two >25% reduction in M protein) and four patients
(21%) had stable disease. Three patients (16%) had
progressive disease while on therapy. Our study sug-
gests that low dose thalidomide is well tolerated and
active in advanced MM with an overall response rate
of about 80%. Longer follow-up in a larger population
will be needed to validate the results.

PO091
LOW-DOSE THALIDOMIDE AND DEXAMETHASONE IMPROVES
SURVIVAL IN MULTIPLE MYELOMA PATIENTS
Bertola A, Bringhen S, Cavallo F, Falco P, Giaccone L,
Rosato R,* Musto P,§ Pregno P,° Caravita T,#
Ciccone G,* Boccadoro M, Palumbo A
Divisione di Ematologia dell’Università di Torino,
*Epidemiologia dei Tumori e Centro per la Prevenzione
Oncologica dell’ Università di Torino, §Divisione di
Ematologia, IRCCS Casa Sollievo della Sofferenza,
S. Giovanni Rotondo, Italy, °Divisione di Ematologia
Ospedaliera, Azienda Ospedaliera S. Giovanni Battista,
Ospedale Molinette - Torino, Italy, #Cattedra di
Ematologia, Policlinico S. Eugenio, Roma, Italy 

Oral melphalan and prednisone has been the stan-
dard treatment of multiple myeloma for more than 30
years. Clinical outcome has been improved by high-
dose chemotherapy and autologous stem cell trans-
plantation but relapses constantly occur and resistance
to chemotherapy remain the major cause of death. The
search for new/old drug has led to the selection of
thalidomide, this drug is effective in refractory and
recurrent myeloma. We evaluated the efficacy of low
dose thalidomide (THAL) plus dexamethasone (DEX) in
patients with relapsed or refractory multiple myeloma.
Between July 1999 and October 2001 we treated 120
relapsed and refractory multiple myeloma patients
(median age 63), with THAL 100 mg/day (continuous)
and DEX 40 mg (days 1-4 of each month). Their clini-

cal outcome was compared to a control group of 120
relapsed and refractory multiple myeloma patients
(median age 62) treated with conventional chemother-
apy (CC). Both groups have similar clinical character-
istics. Results of patients receiving THAL-DEX or CC
after one line of chemotherapy only (early stages of
disease) were showed separately from those of patients
treated after two or more lines of chemotherapy (late
stages of disease). THAL-DEX regimen significantly
improved outcome in patients treated after one line of
chemotherapy only. Myeloma protein reduction 50%-
100% was observed in 56% of the THAL-DEX group
and in 46% of the CC group. The probability of pro-
gression-free survival (PFS) for 3 years was 38% in the
THAL-DEX group and 6% in the CC group (p=0.0024).
The estimated survival for 3 years was 60% in THAL-
DEX group and 26% in CC group (p=0.0016).  Clinical
outcome was similar in patients receiving THAL-DEX
or CC after two or more line of chemotherapy. Myelo-
ma protein reduction 50%-100% was observed in 46%
of the THAL-DEX group and in 42% of the CC group.
The probability of PFS for 3 years was 11% in the THAL-
DEX group and 3% in the CC group (p=0.23). The esti-
mated survival for 3 years was 22% in THAL-DEX group
and 12% in CC group (p=0.45).  Most adverse effects
were recorded as WHO grade I, 12% of patients dis-
played a grade II toxicity and 4% grade III. Constipa-
tion was relatively frequent (17% of patients). Sedation
was recorded in 13% of patients, and 7% showed con-
fusion. Tingling and numbness were observed in 11% of
patients as grade I, in 8% as grade II. Tremors and inco-
ordinations were present in 6% of patients and were
generally mild. Discontinuation was required in 18%
of patients, mainly due to neurologic toxicity (11%).
THAL-DEX is superior to CC in the earlier phases of dis-
ease.  THAL-DEX and CC are equivalent in the more
advanced stages of disease. Thalidomide is well toler-
ated and this regimen is not myelotoxic, postpones the
delivery of chemotherapy, and therefore the develop-
ment of resistant disease.

PO092
BASIC FIBROBLAST GROWTH FACTOR (BFGF) PRODUCTION AND
ROLE IN MULTIPLE MYELOMA PATIENTS
Morandi F, Colla S, Bonomini S, Hojden M,
Lazzaretti M,° Mancini C,° Sammarelli G, Craviotto L,
Crugnola M, Giachetti R, Caramatti C, Mangoni L,
Rizzoli V, Giuliani N
Cattedra di Ematologia Anatomia Patologica,
Università di Parma, Italy

Basic FGF (bFGF) is a growth factor with pro-angio-
genetic properties. Elevated bone marrow (BM) and
peripheral serum bFGF levels have been reported in
multiple myeloma (MM) patients; however, the source



of bFGF in MM patients is not completely elucidated.
In order to better clarify this issue we wish to make
aware our evidence. Using RT-PCR, we found that
human myeloma cell lines (HMCLs) XG-6, RPMI-8226,
OPM-2 as well as EBV positive cell line ARH-77 did not
express bFGF mRNA while U266 was positive and XG-
1 expressed bFGF at low intensity. Similarly, we failed
to detect bFGF either in HMCL lysates by western blot
analysis or in HMCLs (106/mL) conditioned media by
ELISA both in the presence and absence of IL-6 (20
ng/mL) with the exception of U266 and XG-1. Consis-
tently, we showed that blocking anti-bFGF Ab failed to
inhibit HMCL-induced angiogenesis in an in vitro sys-
tem. Purified CD138+ MM cells (purity > 90%) isolat-
ed by an immunomagnetic method were positive for
bFGF mRNA expression in 11 out of 35 patients with
newly diagnosed MM in stage I-III (median age: 64,
range: 33-88; median plasmocytosis: 35%, range: 12-
95%). In contrast BM stromal cells (BMSC) obtained
from all patients were positive for bFGF mRNA. bFGF
protein has been found in plasma cell lysates in 8 out
of 30 patients tested. Consistently, bFGF levels were
detected by ELISA assay in conditioned media of puri-
fied MM cells (106/mL) in 7 out of 28 patients. Fur-
thermore a nuclear bFGF immunostaining with low
cytoplasmatic positivity has been found in bone mar-
row myeloma cells of 3 out of 21 patients. Any corre-
lation has been found between bFGF expression by MM
cells and BM plasmocytosis (Pearson Chi-square:
p=0.35) or the presence of osteolytic lesions. The dif-
ferences in the microvascular density (MVD) and in the
number of microvessels per field, between bFGF mRNA
positive and negative MM patients did not reach a sta-
tistical significance (MVD±SE: 36±4 vs. 24±3.2, num-
ber of microvessels±SE: 7.4±5 vs. 3.59±0.5; Mann-
Whitney test: p=0.19 and p=0.16, respectively). In con-
clusion, our data indicate that bFGF is rarely produced
directly by MM cells, suggesting that bFGF is not the
major pro-angiogenetic factor produced by myeloma
cells even if its production could be involved at least in
part in the MM-induced angiogenesis.

PO093
ADDITION OF CYCLOPHOSPHAMIDE TO THE COMBINATION OF
THALIDOMIDE AND DEXAMETHASONE IN RELAPSED/REFRACTORY
MULTIPLE MYELOMA
Di Raimondo F, Pennisi A, Buglio D, Fiumara P,
Palumbo GA, Giustolisi R
Dipartimento di Scienze Biomediche, Sezione di
Ematologia, Ospedale Ferrarotto, Università di
Catania, Italy

The combination of thalidomide and dexamethasone
has been shown to be more active than the single drugs
in the treatment of multiple myeloma. To further

enhance the efficacy of this combination of drugs, we
added Cyclophosphamide, another agent whose activ-
ity against myeloma has been proven. Forty patients
with a median age of 70 years, not eligible for a trans-
plantation procedure, were included in this trial. Sev-
en were relapsing and 33 were resistant or progressing
after a median number of two previous treatments. The
time elapsed between diagnosis and entering this study
was 23 months (range 2-70). At time of starting this
protocol, five patients were in stage I, 3 in stage II and
32 in stage III. The median Hb value was 10.2 g/dL
(range 6,6-13,7), median WBC count 2,9 ×109/L (range
0,6-7.2), median PLT count 159×109/L (range 48-347).
DEX was given at the fixed dose of 40 mg/day for 4 days
every month, while THAL at 200 mg every evening and
CTX 100 mg every morning continuously. Response to
treatment was evaluated by the percentage of reduc-
tion of the monoclonal component (MC). Two patients
were not evaluable: one died for progression of disease
a few days after starting treatment, and the other
refused treatment because developed a skin reaction to
THAL two days after starting treatment. Among the
remaining 38 patients, 35 (91%) have had some degree
of response while 3 (8%) were considered as non
responsive. In particular, eight patients (21%) had a
reduction of MC < 50%, 8 patients (21%) < 75%, and
19 patients (50%) > 75%). Of the latter, 8 (21%)
achieved a complete response (100% reduction of MC).
In these latter patients bone marrow evaluation showed
the disappearance of plasma cells infiltration and in
three of them a negativity of IF was achieved. Median
time between start of treatment and evaluation of
response was 7 months (range 2-26). No differences of
response were observed among different Ig isotypes.
After a median follow up time of 13 months, 12 of the
responding patients (32%) have experienced a relapse
after a median time of 5 months (range 2-19) from
evaluation of response. Side effects of the combination
included constipation, nausea, somnolence, asthenia,
fever diarrhoea. Eight patients did not received DEXA
because of diabetes and in 6 additional patients it was
discontinued because of side effects. Nine patients dis-
continued treatment with THAL (five of them definite-
ly) because of skin rush, peripheral neuropathy (4
patients), poor compliance in a patient affected by
Alzheimer’s disease, pneumonia, FUO, dizziness. CTX
was temporarily discontinued in 23 patients because of
leukopenia (20 patients), nausea, hematuria, or
Alzheimer’s disease. In conclusion, the combination of
THAL-CTX-DEX seems to be a very active and a well
tolerated scheme against refractory myeloma. The high
rate of discontinuation of CTX should be evaluated in
the light of the poor bone marrow reserve of patients
included in this study (median WBC 2.9). Therefore, the
role of CTX in this combination should be investigated
in less heavily pretreated patients 
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PO094
HEMATOLOGIC ENGRAFTMENT, IMMUNOLOGICAL RECONSTITUTION
AND CLINICAL OUTCOME AFTER SINGLE OR DOUBLE
TRANSPLANTATION AND REINFUSION OF POSITIVELY SELECTED
CD34+ CELLS IN MULTIPLE MYELOMA
Patriarca F, Sperotto A, Damiani D, Prosdocimo S,
Filì C, Geromin A, Zaja F, Cerno M, Fanin R
Clinica Ematologica, Dipartimento di Ricerche Mor-
fologiche e Cliniche, Policlinico Universitario, Udine,
Italy

Positive selection of peripheral blood stem cells
(PBSC) has been investigated in multiple myeloma
(MM) with the aim of reducing plasma cell (PC) cont-
amination of the leukaphereses and improve clinical
outcome of autografted patients. In our Center 83
patients with stage II and III MM, younger than 65
years, started on an high-dose therapy consisting of 4
VAD cycles, collection of PBSC mobilized by 7 g/m2

Cyclophosphamide + G-CSF, myeloablative treatment
with 12 mg/kg Busulfan plus 120 mg/kg Melphalan.
Twenty-six patients received a second course of mye-
loablative therapy consisting of 200 mg/m2 Melphalan
within 6 months after the first ASCT.  In 51/83 patients
(62%) the leukaphereses were processed to positively
select CD34+ cells using an avidin-biotin immunoaffin-
ity device (CEPRATE, CellPro). A reduction of PC cont-
amination of a median of 3 logs was evaluated in the
post-selection products by flow-cytometry using the
MoAb CD138 alternatively coupled with CD38 and
intracellular light chain in separate samples. Hemato-
logic engraftment, immunological reconstitution and
clinical outcome of the 51 patients reinfused with
selected CD34+ cells (33 single ASCTs and 18 double
ASCTs, total 69 procedures)  were compared with the
same parameters in 32 patients reinfused with unse-
lected cells (24 single transplantations and 8 tandem
transplantations, total 40 reinfusions). The two groups
of patients were well balanced with regard to age, clin-
ical and laboratory features of myeloma at onset,
response to induction chemotherapy, and amount of
reinfused cells. The overall transplant mortality was
2,4% (2 patients in the selected group). No statistical
difference was observed between the two groups
regard to the median duration of neutropenia and
thrombocytopenia, the hematologic support, the inci-
dence of febrile episodes and bacteriemias. NK cell
count and B cell count recovered in both groups with-
in 2 and 6 months after ASCT, respectively, whereas
CD3 cells, CD4 lymphocytes and naïve CD4+/CD45RA
subsets had significantly lower levels in the selected
group in comparison with the unmanipulated one with-
in 1 year post-transplant. Late infections, mainly pneu-
monias and herpes zosters, occurred within the first
year after 7/69 reinfusions (10%) of selected CD34+

cells and after 5/40 (13%) reinfusions of unselected

PBSC. Frequency of complete responses (negative
serum immunofixation and < 5% PC on BM biopsy)
was 26% and 33% after the first and the second course
of myeloablative treatment, respectively, in patients
reinfused with selected cells, in comparison with 17%
after a single ASCT and 25% after a double ASCT in
patients who received an unpurged graft (p=0.8). Medi-
an follow-up is 43 months in both arms. So far there is
no significative difference in progression-free survival
(PFS) and overall survival (OS). Probability of PFS at 60
months after a single ASCT was 26% in the selected
group and 26,5% in the unselected one (p=0.8) and OS
was 71% and 35% respectively (p= 0.4) Moreover, no
significant  difference was found when comparing PFS
and OS curves after double transplantation between
the 2 groups. We conclude that reinfusion of CD34+

selected stem cells did not delay hematologic engraft-
ment, lowered levels of CD4+ lymphocytes within 1-
year post-transplant without excess of late infections,
tended to produce a higher rate of complete respons-
es but had no significant clinical benefit for PFS either
after single or double transplantation, in comparison
with reinfusion of unselected autologous stem cells.  

PO095
FLOW CYTOMETRIC DISEASE MONITORING IN MYELOMA: CLONALITY
EVALUATION IS MORE RELIABLE THAN CD19, CD20, CD45, CD56 OR
CD126 EXPRESSION
Mancuso P, Calleri A, Pruneri G,* Alietti A,
Martinelli G, Bertolini F
Divisions of Hematology-Oncology and *Pathology,
European Institute of Oncology, Milan, Italy

Rawstron et al (Blood 2002) have recently described
a flow cytometric procedure for disease monitoring in
myeloma. Malignant plasma cells were enumerated as
CD56+CD38+CD138+ cells. Patients with only CD56-
plasma cells had a low risk of disease progression.
Patients with CD56+ plasma cells had a significantly
higher risk of early disease progression. In addition to
CD56 expression, the same group has proposed in the
past CD19, CD45 and CD126 expression as markers of
plasma cell malignancy. Sahara et al. (Br J Haematol
2003), however, have reported that about 20% of
myeloma patients, including most of plasmablastic cas-
es, lack CD56 expression on malignant plasma cells.
Thus, we asked what marker of plasma cell malignan-
cy, among clonality (ie intracellular kappa or lambda
chain expression), CD19, CD20, CD45, CD56 or CD126,
better correlated with immunohistochemistry (IHC)
myeloma pathology evaluation in bone marrow biop-
sies and with disease progression. We evaluated 172
consecutive marrow aspirates from 81 patients. Over-
all, 68 patients had myeloma, 5 had solitary plasmocy-
toma and 8 MGUS. Plasma cells were depicted as CD38+
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CD138+ cells, gated, and evaluated for κ, λ, CD19,
CD20, CD45, CD56 or CD126 expression. In 120/172
cases (70%), plasma cells were found to be monoclon-
al, ie with a κ/λ (or viceversa) ratio >5. In 8/172 (4%)
cases the κ/λ ratio was borderline (3.0-4.9), the
remaining 44/172 cases (26%) were polyclonal (ratio
<3.0). The concordance between flow cytometric clon-
ality and IHC in defining a sample as positive for myelo-
ma was 81%, and a very strong positive correlation
(r=0.803, p=0.00001) was found between the frequen-
cy of malignant plasma cells evaluated by flow cytom-
etry and the frequency of malignant plasma cells eval-
uated by IHC. Overall, in 39/120 cases (32.5%), mono-
clonal plasma cells lacked CD56 expression. In grade I,
II and III myeloma patients, monoclonal plasma cells
lacked CD56 expression in 33, 25 and 37% of cases,
respectively. The presence or the absence of CD56
expression was consistent over time, because it was
not modified at the second or third evaluation in 89%
of patients. In 28% of cases, polyclonal plasma cells
had CD56 expression on more than 30% of cells. Using
CD56 as a flow cytometric marker of plasma cell malig-
nancy, the concordance between flow cytometry and
IHC in defining a sample as positive was 64%, ie sig-
nificantly inferior than clonality (p=0.0002). In 93, 85,
47 and 86% of cases, monoclonal plasma cells lacked
CD19, CD20, CD45 or CD126 expression, respectively.
Using CD19, CD20, CD45 or CD126 expression as mark-
ers of malignancy, concordance between flow cytom-
etry and IHC was 20, 34, 41 and 31%, respectively
(p<0.00001 vs clonality). To investigate the prognostic
potential of plasma cell clonality evaluation, we select-
ed 11 elderly myeloma patients treated with 6 cycles of
VAD and 14 myeloma patients treated with high-dose
chemotherapy. In all patients receiving VAD, mono-
clonal plasma cells were still present at the end of the
therapy. In 7 out of 14 patients receiving high-dose
chemotherapy plasma cells were polyclonal 3-4 months
after therapy. Among patients who had polyclonal plas-
ma cells after high-dose chemotherapy, 6 out of 7 were
in remission after a median follow up of 17 months.
Among the 7 patients who had monoclonal plasma cells
found in the marrow after high-dose chemotherapy,
only 2 were in remission at the end of the follow-up
(p=0.01).  In conclusion, clonality appears to be supe-
rior to other flow cytometric markers of disease mon-
itoring in myeloma. We are prospectively monitoring
our patient population to gain more insight into the
prognostic potential of this procedure.

PO096
BIOCHEMICAL MARKERS OF BONE TURNOVER IN PATIENTS WITH
NEWLY DIAGNOSED MULTIPLE MYELOMA TREATED WITH COMBINED
THALIDOMIDE- DEXAMETHASONE AND ZOLEDRONIC ACID
Tosi P, Zamagni E, Cellini C, Cangini D, Tacchetti P,
Tura S, Baccarani M, Cavo M
Istituto di Ematologia e Oncologia Medica “Seràgnoli”,
Università di Bologna, Italy

Bone involvement represents a common feature of
multiple myeloma (MM). Evaluation of biochemical
markers of bone turnover could offer a dynamic per-
spective of the effects of a given therapy on bone
metabolism. In patients who were enrolled in the
Bologna 2002 phase II clinical trial and were treated at
our center, markers of bone resorption (urinary NTX,
PYR and DPYR and serum crosslaps) and bone forma-
tion (bone alkaline phosphatase-BAP and osteocalcin)
were routinely evaluated at diagnosis and at various
time points during therapy. By study design, all patients
received four months of combined thalidomide (100
mg/d for two weeks and 200 mg/d thereafter) and dex-
amethasone (40 mg/d, on d 1-4, 9-12, 17-20/28 d on
odd cycles and on d 1-4/28 d on even cycles) therapy
(THAL-DEX) as induction of remission before peripher-
al blood stem cell (PBSC) collection with high-dose
cyclophosphamide and subsequent double autotrans-
plants upon treatment with melphalan 200mg/sqm.
Zoledronic acid (ZOLE acid) was administered at 4
mg/28 d for at least 9 months. Data from 28 patients
(15M, 13F, median age = 53 years) have been collect-
ed so far. At diagnosis, all bone resorption markers were
increased in more than half of the patients, while BAP
and osteocalcin were decreased in 29% and 18% of
the patients, respectively. Both urinary NTX (p=0.039)
and serum crosslaps (p=0.000) were positively corre-
lated with the extent of skeletal involvement, graded
according to the number and the size of osteolytic bone
lesions assessed in whole skeleton X-ray. After 4
months of therapy with THAL-DEX and ZOLE acid a sig-
nificant decrease in mean urinary NTX (58.6*9.5SE
nmol/mmol crea vs 21.2*5.1SE, p=0.003) and serum
crosslaps (5600*1324SE pmol/L vs 1985*572SE) was
observed. Other resorption markers were also reduced,
though not significantly. A slight decrease in bone for-
mation markers was also detected, possibly as a result
of DEX therapy; however, this finding needs to be con-
firmed at a subsequent analysis performed at the end
of the whole treatment program. It is concluded that
among all the markers of bone turnover, serum cross-
laps and urinary NTX are the ones most strictly related
to actual bone resorption and to the extent of bone
involvement, as evaluated at X-ray survey. Combined
THAL-DEX and ZOLE acid administered as primary ther-
apy for patients with newly diagnosed and sympto-
matic MM seem to be highly effective in reducing bone
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resorption, although the relative merits of each of these
drugs cannot yet be determined.

Funding: Supported in part by MIUR, FIRB project
RBAU012E9A_001 (M. Cavo)

PO097
THALIDOMIDE, DEXAMETHASONE AND ZOLEDRONATE FOR THE
TREATMENT OF MYELOMA PATIENTS RELAPSED AFTER AUTOLOGOUS
STEM CELL TRANSPLANTATION: COMPARISON WITH OTHER
SALVAGE THERAPIES
Musto P, Bodenizza C, Falcone A, Sanpaolo G,
Cascavilla N, Melillo L, Dell’Olio M, La Sala A,
Mantuano S, Nobile M, Scalzulli P, Greco M,
Carella AM Jr, Beltrami G, Carella AM
Unit of Hematology and Stem Cell Transplantation,
IRCCS “Casa Sollievo della Sofferenza”,
S. Giovanni Rotondo, Italy

Thalidomide induces significant responses in about
30% of patients with pre-treated multiple myeloma
(MM). Higher rates have been reported by combining
thalidomide and dexamethasone, another agent with
well known efficacy in MM, due to the possible syner-
gistic activity of these two drugs. Zoledronate is a new
generation bisphosphonate, which has been demon-
strated to be active on bone disease in MM, but which
also seems to exert anti-myeloma effects. Based on
these data, we administered, on an out-patient basis,
a combination of thalidomide (200 mg/d), dexametha-
sone (40 mg for 4 days every 4 weeks) and zoledronate
(4 mg every 4 weeks) to 22 MM (mean age 57 years),
who had relapsed after frontline AuSCT and who were
not suitable for a second transplant. Twenty-one
patients received at least 12 weeks of therapy. Somno-
lence, sedation, oedema, constipation, fluid retention
and skin rash were the most relevant side effects
observed, occurring in 11 patients. The reduction of
thalidomide dose to 50-100 mg/d resolved these
adverse events. Two patients required reduction of dex-
amethasone to 20 mg/d due to hypertension and
hyperglicemia. Asymptomatic hypocalcemia was also
observed in 6 patients and was corrected by substitu-
tive therapy. No patient developed thrombotic compli-
cations, but one patient interrupted early the trial, due
to severe pancytopenia. Among the 21 evaluable
patients, four stopped the treatment after 12 weeks
because of inefficacy. Four additional patients showed
progressive disease (in two cases after an initial mod-
erate reduction of M-component). The remaining 13
patients (59%) evidenced a significant response. In par-
ticular, a reduction of M-component > 25%, > 50%
and >75% was observed in 2, 7 and 3 patients, respec-
tively, while one subject achieved complete remission,
with disappearance of the paraprotein at immunofix-
ation. After a minimum follow-up of 18 months, medi-

an PFS and OS are still not reached. Interestingly, in 3
patients PFS was longer than that observed after AuSCT.
These results were comparable with those we obtained
in the same setting of patients (n. 15) using single or
double AuSCT as salvage therapy, employing a reduced-
intensity conditioning regimen (Mel-100), but were sig-
nificantly better when compared with 13 historical
controls treated with conventional salvage chemother-
apy without stem cell support (median PFS and OS from
starting of salvage therapy: 7 and 14 months, respec-
tively). Our data suggest that the combination of
thalidomide, dexamethasone and zoledronate is prob-
ably the best currently available salvage treatment for
MM patients relapsed after AuSCT, who do not have the
possibility to undergo a second transplant procedure.

PO098
OCCURRENCE OF HODGKIN’S DISEASE IN MULTIPLE MYELOMA
PATIENT. CASE REPORT
Giordano G, Alietti A, Laszlo D, Peccatori F, Ferrucci F,
Cocorocchio E, Cinieri S, Martinelli G
European Institute of Oncology, IRCCS, Milan, Italy

Rare cases of coexisting multiple myeloma (MM) and
Hodgkin’s lymphoma (HD) are described. Sometimes
patients with HD develop MM after radiotherapy and/or
chemotherapy with alkylating agents. In other cases
patients with HD present monoclonal gammopathy
with or without overt MM. We report the case of 46
year-old male patient with bone pain, lumbar vertebrae
lytic lesions. Other laboratory findings showed slight
anemia (hemoglobin 10.6 g/dL), erythrocyte sedimen-
tation rate of 74 mm/h, C-reactive protein of 61 mg/dL,
IgG-λ monoclonal component (2200 mg/dL) and
Bence-Jones protein in urine (>1g/24h). Bone marrow
biopsy showed a plasma cells infiltrate up to 20%: thus
the diagnosis was MM IgG lambda stage III A. Patient
received 4 cycles of VAD regimen and monthly biphos-
phonate administration, achieving complete medullary
remission with persistence of bony litic lesions at MRI.
Subsequently high dose Endoxan and peripheral blood
stem cell (PBSC) collection were performed. After PBSC
collection patient developed fever and chest x-ray and
CT scan revealed right lung basal thickening. Suspicing
pneumonia, patient received antibiotic and antifungal
treatment without any benefit. A biopsy of lung thick-
ening was performed and pathology revealed sclero-
nodular Hodgkin disease. Total body CT showed lym-
phonodal involvement in chest and abdomen and
splenic localisation of disease. PET scan showed simi-
lar findings. Because disease onset after anthracyclin
containing regimen, patient was treated by non cross-
reactive therapy (ESHAP for two courses), obtaining
complete remission. After patient was submitted to
BEAM chemotherapy regimen followed by PBSC rein-
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fusion, achieving medullary and radiologic CR of both
disease. At last follow-up, 1 year after transplantation,
patient is in complete remission for MM and HD and in
maintenance therapy with thalidomide and zolen-
dronate for MM. HD onset after anthracycline con-
taining regimen administration is rarely reported. This
case emphasize that HD and MM influence each other
and not only HD may precede MM onset, but also the
contrary is possible. Common below pathogenetic
mechanism is possible (for example IL-6 hyperincre-
tion) and so that curing Hodgkin you can also control
the other related disease.

PO099
PREVALENCE OF SERUM MONOCLONAL PROTEINS IN A BLOOD
DONOR POPULATION
Silvani C, Torretta L, Cremonesi G, Baldini L,*
Goldaniga M,*  Calcagno Ml,* Rebulla P
Centro Trasfusionale e di Immunologia dei Trapianti, *
Area Omogenea di Ematologia, IRCCS Ospedale
Maggiore, Milan, Italy

Background: Presence of serum monoclonal proteins
(MP) is often reported as an occasional finding in rou-
tine protein electrophoresis, particularly after the adop-
tion of more sensitive assays. Low concentration MP
may be secondary to a coincident disease, or primitive,
and thus classified as monoclonal gammopathy of
undetermined significance (MGUS).1 High concentra-
tion MP may indicate a serious disease such as multi-
ple myeloma, Waldenstrom’s Macroglobulinemia or
amyloidosis. Limited information is presently available
on prevalence and follow-up of MGUS in a healthy
population. Since 2002 we have been performing serum
protein electrophoresis in our 17,000 regular blood
donors. In this study we evaluated the prevalence of
MGUS in our healthy donor population and the distri-
bution of MP accordingly to sex, age, immunoglobulin
class and chain type. Materials and methods. All repeat
donors (median age 42 years, range 18-68) had an
annual automated gel-based electrophoresis (Hydragel
b1-b2, Hydrasis LC, Sebia, Issy-les-Moulineaux, France)
included in the set of laboratory tests performed at the
end of donation. Donors showing MP had immunofix-
ation (Hydragel IFE, Sebia, Issy-les-Moulineaux, France)
determined on the same sample and were recalled for
diagnostic work-up aimed at ascertaining the cause of
MP. Determination of β2-microglobulin, serum elec-
trolytes, creatinine clearance, uric acid, serum calcium,
lactate dehydrogenase, liver enzymes, urinary proteins
and urine immunoelectrophoresis were performed
together with a specialistic medical visit. Donors con-
firming the presence of an MP <1.5 g/dL2 were fol-
lowed-up every 6 months, undergoing the same tests.
Donors with MP> 1.5 g/dL were referred to the hema-

tology department for further evaluation. As far as eli-
gibility to donate blood, we decided to exclude tem-
porarily these donors from donating. Results. In 2002
we examined 11,114 donors (7,276 M, 3,838 F). Over-
all prevalence of MP was 0.89%. No statistically sig-
nificant difference was found between males and
females (0.91% and 0.83%, respectively). The risk of
displaying MP progressively increased by ageing, start-
ing from the third decade (p<0.05) (Table 1). Overall, 8
donors displayed more than 1 MP. A significant
(p<0.05) higher portion (83%) of donors with MP dis-
played an MP of IgG class. No significant difference
was found between chain types. Median MP concen-
tration (g/dL) and range were 0.2 (0.06-1.12), in par-
ticular: IgG 0.27 (0.07-1.12); IgM 0.23 (0.06-0.77); IgA
0.26. None of these donors presented urinary MP. Dur-
ing the follow-up, 6 of 43 donors became negative for
CM and none showed an increase of MP concentra-
tion. Conclusions. Monoclonal proteins, mainly of the
IgG class, have been identified in almost 1% of our
healthy blood donors. Our data are not comparable with
others in the literature, because our population of eli-
gible donors is a healthy population, by definition. It is
worthnoting that the risk of displaying MP was signif-
icantly higher in subjects over 30 and MP concentra-
tions were particularly low. Longer follow-up of this
healthy population is necessary to determine the pre-
dictive value of the found abnormalities. 

References

1 Kyle R, et al. A long-term study of prognosis in monoclonal gam-
mopathy of undetermined significance. N Engl J Med 2002;346:
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the risk of malignant transformation in monoclonal gammopathy.
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PO100
THALIDOMIDE IN COMBINATION WITH DCEP OVERCOMES VAD
CHEMORESISTENCE AND ALLOWS PBSC COLLECTION IN MULTIPLE
MYELOMA PATIENTS
Arrigo C, Pitini V, Micali C,* Azzarello D, La Gattuta G,
Amata C
Departments of Oncology and Blood Center*,
University of Messina, Italy

High-dose chemotherapy followed by hematopoiet-
ic stem cell transplantation has significantly improved
the prognosis of Multiple Mieloma (MM). Recently, ear-
ly chemosensitivity, defined by a reduction of M-com-
ponent and plasma-cell marrow infiltration higher than
50% after 2 cycles of VAD has appeared to be a crucial
factor not only for mobilization but also for the out-
come of the transplant. Therefore, it is reasonable to
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consider a therapeutic strategy in which sensitive cas-
es will go straight to Autologous Stem-Cell Transplan-
tation and resistant cases will receive an alternative
treatment. Recent data indicate that Thalidomide (Thal)
can increase the therapeutic effect of chemotherapy
and may be able to overcome drug resistance. Howev-
er, when Thal is part of a combination that includes
Doxorubicin, the incidence of deep venous thrombosis
(DVT) increases substantially. We have investigated the
activity of Thal (400mg daily) in conjunction with dex-
amethasone (40mg d. 1-4), Cisplatin (15mg/m2 CI d. 1-
4), Cyclophosphamide (400mg/m2 d. 1-4), Etoposide
(40mg/m2 CI d. 1-4) (DCEP); repeated every 28 days for
4 cycles, in five newly diagnosed MM patients, includ-
ed in a program of mobilization of PBSC and high-dose
treatment, who had shown a resistant or progressive
disease after 2 VAD cycles. All patients (pts) had stage
III disease (Durie & Salmon). Their mean age was 55
years; PS 1-2. There were 2 female, and 3 males. Three
had IgG kappa, one IgG lambda and one IgAκ. Thal was
administered for a median of 120 days before mobi-
lization with CTX (7g/m2) and G-CSF (10 mcg/kg) was
started 24 hrs after chemotherapy and administered
until the last day of leukapheresis. The median of the
CD34+ cells collected was 7×106/kg (range 2.8-15.1).
Thal plus DCEP obtained a reduction >50% of M-com-
ponent and plasma cell marrow infiltration in four of
the five pts. Thal-DCEP side effects were WHO grade II
peripheral neurotoxicity for one patient. No patient
developed DVT. Our study indicates that T-DCEP is
applicable to pts. with MM eligible for autologous and
allogeneic blood stem cell transplantation as a remis-
sion inducing treatment and does not alter the release
of marrow progenitors into the peripheral blood.

INFECTIONS, QUALITY OF LIFE, 
SUPPORT THERAPY

PO101
MUCORMYCOSIS IN HEMATOLOGICAL PATIENTS IS A CURABLE
INFECTIOUS COMPLICATION? 
Pagano L, Offidani M, Fianchi L, Nosari A, Candoni A,
Piccardi M, Corvatta L, D’Antonio D, Girmenia C,
Martino P, Del Favero A
GIMEMA, Infection Program

Objective: To evaluate the clinical characteristics of
patients affected by hematological malignancies who
developed mucormycosis and to ascertain the factors
which influenced the outcome following mycotic infec-
tion. Design: A retrospective study conducted over a
15-years period (1987-2001). Setting: Eighteen Hema-
tology Divisions in tertiary care or university hospital.
Patients: The study included 59 patients with hemato-
logical malignancies (30 acute myeloid leukemia; 16
acute lymphoid leukemia; 6 lymphoma; 2 hairy cell
leukemia and 2 myelodysplastic syndrome; 1 Hodgkin’s
disease, 1 multiple myeloma, 1 chronic myeloid
leukemia) all with a proven or probable mucormycotic
infection. Results: Fever, thoracic pain, dyspnea and
cough were the most frequent presenting symptoms of
infection. At the onset of the infection, 80% of patients
were neutropenic (neutrophil counts < 0.5x109/L) with
a median duration of previous neutropenia of 7 days
(range 4-30). The most frequent sites of infection were
lung (64%) and orbito-sinus-facial (24%); cerebral
involvement observed in 19% of cases was always
associated with other sites of infection. In vivo diag-
nosis of mucormycosis was made in only 32 patients
(54%). Of the 33 autopsies carried out, 31 was positive.
When performed, thoracic and cranial CT scan were the
most useful diagnostic investigations. Antifungal treat-
ment was empirically administered in 49 patients
(83%); 7 patients underwent a radical surgical debride-
ment (12%). Therapy was successful for only 18
patients (37%). Forty-seven patients died within 3
months after diagnosis of fungal infection: the cause
of death was mucormycosis in 41 patients (87%) and
progression of hematological disease in 6 patients
(13%). At univariate analysis, the factors that corre-
lated with a positive outcome from infection were as
follows: male sex, AmB treatment, neutrophil recovery
from post-chemotherapy aplasia. At multivariate analy-
sis, the only factor that significantly correlated with
recovery from infection was the L-AmB treatment.
Conclusion: Mucormycosis is a rare filamentous fungal
infection that occurs most frequently in neutropenic
patients with acute leukemia. It does not seem to be
increased in recent years. Although a reduction of mor-
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tality is observed recently, it still remains high. Exten-
sive and aggressive diagnostic and therapeutic proce-
dures are essential in order to improve the prognosis in
these patients.

PO102
PEG-INTERFERON α-2B PLUS RIBAVIRIN FOR INITIAL
TREATMENT OF CHRONIC HEPATITIS C VIRUS CORRELATED MIXED
CRYOGLOBULINEMIA: MULTICENTRIC STUDY
Mazzaro C,* Donada C,** Zorat F,°° di Gennaro G,°
Tirelli U,° Virgolini L,* Pozzato G°°
Department*of Medicine, Pordenone General Hospital,
Department** of Medicine Gorizia General Hospital,
Division °of Oncology, C.R.O. Aviano, Department °°of
Internal Medicine, University of Trieste, Italy

Conventional therapy for chronic HCV is actually
based on the employment of combination therapy with
peg- interferon a (PEG- IFN) plus ribavirin (RBV).There
are reports that combination with Interferon-alfa plus
ribavirin therapy is efficacious in the treatment of
patients with HCV positive mixed cryoglobulinemia
(MC), while there are not controlled studies of combi-
nation therapy with PEG- IFN plus RBV in patients with
HCV positve MC.  Aim of the Study: The aim of this
study was to evaluate the efficacy and the tolerance of
therapy with PEG-IFN + RBV in patients with chronic
hepatitis C related MC.  Materials and methods: Fif-
teen consecutive patients with MC were recruited into
the study (8 F / 7M, median age 52 + 8 yrs). Of these,
80% had type II MC and 20% had type III MC with a
median cryocrit of 4.1%. Severe chronic hepatitis was
present in 11 cases, while mild chronic hepatitis in 4
cases. All cases were HCV-RNA positive, genotype 1
(53%), or non-1 genotypes (47%). The 15 patients were
treated with peg-interferon α-2b at a dose of 1
microg/kg per week plus Ribavirin 800 or 1000 mg per
day for 24 weeks and after followed for an additional
24 weeks. Only medium to low-dose steroids were
allowed, already administrared at the time of recruit-
ment. Results: At the end of therapy, we observed a
reduction of the mean cryocrit level (from 4.12±2.0 to
0.6±0.9% p< 0.02), of the mean ALT level (from
141.9±51 to 36±6. 6 U/L p< 0.05), and of the purpura
score (from 2.0±0.6 to 0.4±0 p< 0.05). Moreover, we
observed the complete virologic response in 11 cases
(73.3%). Virologic response was greater in patients with
genotype non-1 (5 cases) than in patients with geno-
type 1 (2 cases). In 1 patient with glomerulonephritis,
a reduction in proteinuria was observed but at the com-
pletion of therapy, the proteinuria returned to pre-
treatment levels. Four cases (26.6%) obtained no
response. Treatment was well tolerated. One case dis-
continued therapy to 12 weeks for autoimmune thy-
roiditis. At the end of follow up 7 patients (46.6%) had

sustained virological, biochemical and a symptomatic
vasculitis  response, without detectable cruyoglobulins
in serum. Conclusions: In patients with MC, PEG-IFN
plus RBV therapy was more effective than combina-
tion standard (IFN + RBV). Clinical and immunologic
response seems to be correlated with the eradication of
HCV. PEG-IFN plus RBV may represent a safe and effec-
tive alternative to standard immunosoppression in MC. 

PO103
NUTRITIONAL SUPPORT AND INFECTIOUS COMPLICATIONS IN
HEMATOLOGIC PATIENTS TREATED WITH HIGH DOSE CYTARABINE
Morello E, Cavattoni I, Amato B, Billio A, Cassibba C,
Rosanelli C, Fabris P, Coser P
Divisione di Ematologia e Centro Trapianto di Midollo
Osseo, Ospedale Centrale Regionale, Bolzano, Italy

Introduction. Parenteral nutrition is indicated in
patients with high dose chemo- and radiotherapy gas-
trointestinal failure. The potential effects of this sup-
port (possibly supplemented with glutamine) have been
shown to include stimulatory effects on lymphocytes
and mucosal cells proliferation in vitro and in animal
models. On this basis parenteral nutrition is indicated
to prevent bloodstream infection due to translocated
colonic bacteria. However, since some randomised con-
trolled studies suggest a correlation between blood-
stream infections and central venous catheter (CVC)
manipulation, the clinical benefits of parenteral nutri-
tion in hematological patients treated with high dose
Ara-C are still controversial.  The aim of this study was
to perform a retrospective study in order to evaluate the
association between parenteral nutrition and infectious
complications. Materials and methods. Seventy-two
consecutive patients treated with high dose cytarabine
for hematological malignancies between October 1999
and June 2003 have been studied. The cumulative
cytarabine dose was superior or equal to 8 g/m2 per
course and the maximum infused dose was 24 g/m2.
Ara-C was infused alone or in association with anthra-
cyclines or rituximab. The patients were divided in three
groups: group A (23 patients with parenteral nutrition
without glutamine supplementation), group B (34
patients with parenteral nutrition supplemented with
glutamine) and group C (n=15) in which the patients
received free diet (sterilized food). The three groups
were homogeneous for mean and median Ara-C dose,
stem cells support and presence of infectious risk fac-
tors (antimicrobial therapy and previous untreated
latent infections). In group B, L-Alanil-L-Glutamine
supplementation was administered, from January 2001,
with parenteral nutrition at the dose of 20 g/day
(equivalent to 13 g/day of free-glutamine) for a mean
time of 10 days. Bacterial translocations were defined
as bloodstream infections with colonic bacteria, where-
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as bloodstream infections due to dermal saprophytic
bacteria (Staphylococcus spp.) were identified as CVC
manipulation related infections. Severe infections were
represented by pneumonia, SIRS (severe inflammatory
response syndrome) and septic shock. Statistical analy-
sis was performed with χ2 test with Yates’ correction.
Results. The number of patients who developed infec-
tions due to bacterial translocation were 5 in the group
A, 6 in the group B and only one in the group C. Staphy-
lococcal bloodstream infections were identified in 11
patients in group A, in 10 patients in group B and in 2
patients in the last group. Five patients in group A, 9
patients in group B and only one in group C developed
a severe infection. The total number of patients with
infectious complications was 21 in group A (91.4%),
22 in group B (64.7%) and 9 in group C (60%). This dif-
ferences proved to be statistically significant regarding
the difference in the infection rate between group A
and respectively B (p<0.025) and C (p<0.05). Comment.
This retrospective study in a cohort of hematologic
patients treated with cytarabine based HD-CT showed
an association between infectious complications par-
enteral nutrition without glutamine supplementation.
The manipulation of CVC is one of the major cause of
bloodstream infection and glutamine may have a role
in preventing infections enhancing lymphocyte func-
tion and mucosal regeneration. However, due to the
low number of patients, this result must be confirmed
by prospective randomised trials.

Key words: nutritional support, high-dose cytarabine
(HD-Ara-C), infectious complications, CVC.

PO104
HYDRATION WITH SALT REPLETION REDUCES RENAL TOXICITY OF
CONVENTIONAL AMPHOTERICIN B EMPIRIC THERAPY:
A PROSPECTIVE STUDY ON PATIENTS WITH HEMATOLOGIC
MALIGNANCIES
Girmenia C, Cimino G, Di Cristofano F, Micozzi A,
Gentile G, Mandelli F, Martino P
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università “La Sapienza” Rome, Italy

Animal experiments and clinical studies on small
number of patients have suggested that hydration and
sodium load might reduce amphotericin B-deoxy-
cholate (AmB-d) related nephrotoxicity. We started a
study in which a schedule of hydration with electrolyte
supplementation was prospectively used in consecu-
tive patients with hematologic malignancies receiving
AmB-d treatment to demonstrate whether this strate-
gy might reduce AmB-d related renal toxicity. During
the period from December 2000 to August 2002, 77
consecutive patients with hematologic malignancies
who received AmB-d therapy, mainly empirically, were
prospectively evaluated. Patients received an intra-

venous hydration of at least 1 L per square meter of
body surface, containing at least 1 L of 0.9% saline
daily during the whole period of AmB-d treatment. Dur-
ing AmB-d therapy, serum electrolyte concentrations
and biochemical parameters of renal function were fre-
quently monitored. When necessary, electrolytes were
administered to maintain serum levels within the nor-
mal range. Mean serum concentrations of sodium, and
phosphorus remained within the normal range during
AmB-d therapy. Potassium and magnesium mean serum
levels decreased under the normal range only slightly
and transiently. The mean intravenous hydration was
2600 mL/day (range 1500-5000 mL/day; mean 1530
mL/day per square meter of body surface). Necessary
parenteral potassium and sodium supplementation sig-
nificantly increased from the first week and from the
third week of AmB-d treatment, respectively. Mean cre-
atinine levels remained constant along all the period of
treatment and mean creatinine clearance slightly
decreased in the few patients who received more than
3 weeks of therapy. The mean diuresis value was 3350
mL/day (1970 mL per square meter of body surface).
Overall, out of 77 patients, 15 patients discontinued
AmB-d therapy due to drug-related side effects after 10
mean days (range 1-36 days). Of them, six patients
(7.8%) developed renal failure (creatinine levels > 2
mg/dL), one patient developed hepatotoxicity, and in 8
patients AmB-d was discontinued due to infusion relat-
ed side effects (chills and dyspnea, four cases each). All
patients with drug-related side effects recovered after
treatment discontinuation.  In conclusion, our study
represents the first prospective experience in which
rules of both hydration and electrolyte supplementation
were enclosed in a schedule of AmB-d administration.
Our experience seems to confirm that adequate par-
enteral hydration with a daily urine output of about
2000 mL per square meter of body surface and careful
electrolyte supplementation represent simple measures
able to contain AmB-d -related nephrotoxicity and to
permit adequate antifungal therapy at least in the
empiric setting. 

PO105
THE HEMATOLOGIC HOSPITAL IN THE HOME PROJECT OF THE
AZIENDA ASL VITERBO (ITALY)
Montanaro M, Niscola P, Radini B, Scaramucci l,
Pierelli L
Hematologic and Transfusion Department, ASL
Viterbo, Italy

Important advances are recently achieved in the
home care (HC) of patients with hematologic malig-
nancies. As the cost of acute care in hospitals increas-
es, there is a continuous effort to find alternative oper-
ating model to assist patients with chronic disease or
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those discharged after a planned active treatment who
don’t need further intensive in-hospital care. Therefore,
the need of reduction of the hospital stay duration and
the effectiveness of early discharge schemes, lead the
more recent health regulatory laws to stimulate the
development of HC services, currently managed most
on voluntary basis by the non-profit health care orga-
nization (NPHCO). The hematologic continuous HC pro-
gram of the Hematological Unit of the ASL Viterbo
began in 1997, initially supported by a grant of the
“Trenta Ore per la Vita” Foundation and then by the
Viterbo section of the “Associazione Italiana con le
Leucemie ed i Linfomi” (AIL-Vitebo) NPHCO. Over the
1997-2001 years, 215 patients were followed at home.
The medical and nursing visits were 545 and 2678
respectively. Most patients were in chronic and
advanced phase of disease and presented a wide range
of symptoms and complications including fatigue, pain,
bleeding and infections. They received intravenous
antibiotics therapy, fluids, analgesic treatments and
other supportive therapies and symptoms control mea-
sures. The patients requiring transfusions were includ-
ed in the programmed activities of Transfusion Home
Team, supported by another NPHCO, as the Viterbo
group of the “Associazione Italiana Volontari del
Sangue” (A.V.I.S.), that started in 1997 a program of
domiciliary blood transfusion for patients affected by
chronic disease and malignancies, who have received
until now 3379 red blood cell packets at home. The HC
of patients with chronic and advanced hematologic
diseases resulted a safe and effective alternative to
hospitalisation. Given that we didn’t perform controlled
studies, we are not able to report on the improvement
of the patient’s quality of life and on the cost-effec-
tiveness of the activity. On other hand, this experience
focuses the difficult problems in facing HC organization
and the administrative management and the need of
integration of the existing services. A close relationship
between the in hospital and HC activities has a critical
value to avoid the fragmentation of service compo-
nents and to promote the systematic process to devel-
op case management plans, aimed to improve the effi-
ciency and productivity of interdisciplinary teams and
the quality of care. Moving from these results and giv-
en the need to unify the two hematologic home ser-
vices operating behalf the same department, we devel-
oped an innovative project, named “Home Hematolog-
ical Hospital” HHH), that was submitted to and finally
approved by management board of the Local Public
Health Agency (ASL Viterbo), according to the nation-
al and local health regulatory laws and the planned
aims of the Lazio Regional Health Department. The
approved projects will allow the admission of the
selected patients in HHH, the supply at home of the
approved drugs by the nurses and physicians working
in the hospital and the reimbursements according to
the italian Diagnosis Related Groups. This approved

partnership allows providing the payment of the health
operators, based on a fixed fee for each visit, transfu-
sion and other measures, as rehabilitation and psycho-
logical assistance, which have not directly managed at
home by the ASL Viterbo. To date, the project is in
progress and the operative schemes and the decision-
making models are just applied. The more definite
design of our new organization and the preliminary
results will be presented to the meeting.

PO106
QUALITY OF LIFE AND BRAIN FUNCTION FOLLOWING HIGH DOSE
RECOMBINANT HUMAN ERYTHROPOIETIN TREATMENT IN
LOW-RISK MYELODYSPLASTIC SYNDROMES
Clavio M, Nobili F, Balleari E, Ballerini F, Girtler N,
Vitali P, Rosati P, Venturino C, Varaldo R, Garrone A,
Balocco M, Michelis Gl, Gobbi M, Ghio R, Rodriguez G
Department of Hematology and Oncology (DEMA),
Department of Internal Medicine (DIMI) and Clinical
Neurophysiology Service DIMI. Azienda Ospedale
S. Martino e Cliniche Universitarie convenzionate,
Genova, Italy

Introduction. Recombinant human eryhtropoietin
(rHuEPO) has been found to increase hemoglobin (Hb)
levels and quality of Life (QOL) in patients with cancer-
related anemia. rHuEPO has also been shown to
improve brain function in patients with end-stage renal
disease (ESRD). Primary endpoints of this pilot study
were to evaluate the effects of administration of high
dose of rHuEPO on QOL and brain function in patients
with low-risk MDS and anemia and their relationship
with erythroid response. Patients and methods. Eleven
patients were included in this prospective, unicentric
non-randomized study. Patients (mean age 63, mean
Hb level: 8.4 g/dL) had RA (n.4), RARS (n.5) or RAEB
with less than 10% marrow blasts (n.2). Three patients
had a transfusion-dependent anemia. Patients had to
be free of neurological or psychiatric diseases, nor were
they treated with neuropsychoactive drugs. rHuEPO
(EPREX, Ortho-Biotech) was self-administered subcu-
taneously at the dosage of 40,000 IU two times a week
for 12 weeks. After this period, patients not reaching
any erythroid response discontinued therapy. Respon-
sive patients continued with 40,000 IU /week for fur-
ther 12 weeks. Changes in QOL were assessed by the
FACT-An self-report. Neurophysiological evaluation
included: duplex scanning of neck vessels, transcranial
doppler sonography (TCD) with the study of cere-
brovascular reactivity to CO2, neuropsychological eval-
uation, and quantitative Electroencephalography
(qEEG). All the patients were studied at baseline (t0),
but only 8 completed the neurophysiological evaluation
after 24 weeks (t1) (neuropsychological tests and
qEEG).  Results. Six out of 11 patients (55%) achieved
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an erythroid response at 12 weeks, which was main-
tained after 24 weeks of treatment. Six patients are
still on maintenance therapy after a median follow up
of 15 months. No side effects due to rHuEPO were
recorded throughout the study. Evaluation of the
changes in total FACT-An subscale score showed a rel-
evant improvement from baseline to final evaluation in
the majority of responders to rHuEPO, while it did not
change in non-responders. The mean 5.14 and 7.8-
point increase of FACT-An score observed in responders
at 8 and 12 weeks, respectively, exceeded the changes
required to reflect a clinical significant improvement in
QOL. Seven out of 11 patients had normal values on all
neuropsychological tests, whereas two patients had
three abnormal tests each, and two patients had two
abnormal tests each. In the 8 patients who were re-
evaluated at t1, improvement was observed in 3
patients, two of them with abnormal values at t0. No
changes were found in 4 patients, two of them with
normal values at t0 and two with abnormal values at
t0. Worsening was observed in 1 patient, with normal
values at t0. Discussion. These data show that a high-
dose induction phase with rHuEPO followed by main-
tenance therapy is an effective therapeutic schedule
for low-risk MDS patients, resulting in an erythroid
response in more than 50% of treated subjects. Fur-
thermore, the erythroid response was rapid and posi-
tively correlated with changes in the QOL. QOL
improvement and erythroid response were associated
with a positive neurophysiological response in 3
patients, mainly those with altered results at baseline.

PO107
TREATMENT OF ACUTE RESPIRATORY FAILURE BY NON-INVASIVE
VENTILATION IS FEASIBLE AND EFFECTIVE IN HEMATOLOGIC UNITS
Cortelezzi A,* Annaloro C,° Pasquini MC,°
Fracchiolla NS,° Vener C,° Monni P,°
Lambertenghi Deliliers G*
Istituto di Scienze Mediche-Università degli Studi di
Milano*;  IRCCS Ospedale Maggiore Policlinico di
Milano°, Italy

Hematologic patients with acute respiratory failure
(ARF), notably hematopoietic stem cell transplantation
(HSCT) recipients and patients with concomitant organ
failures, have an adverse prognosis, since their mortal-
ity rate approaches 100%: many authors discourage
their referral to intensive care unit (ICU) for mechani-
cal ventilation, which is felt as resource wasting. An
intermediate strategy is non-invasive respiratory sup-
port, with devices delivering positive airway pressure,
such as continuous airway pressure (C-PAP), currently
employed in various common emergencies, and seems
to be promising in hematologic patients. In the last
four years, 22 patients affected by various hematolog-

ic malignancies (11 male, 11 female; median age 46
years, range 18-69) required C-PAP because of ARF and
bilateral pneumonia. Of seven allogeneic HSCT recipi-
ents, four were not neutropenic and five were afebrile
at the onset of respiratory failure; an infectious agent
(Cytomegalovirus) was isolated in only one patient. Of
the other fifteen patients (two autologous HSCT recip-
ients), eleven were severely neutropenic and thirteen
were febrile at the onset of respiratory distress, with an
infectious agent being isolated in nine (Pseudomonas
aeruginosa in six cases, Aspergillus fumigatus in two
and Cytomegalovirus in one); septic shock was present
in four cases. C-PAP was always performed in the
hematologic unit. In seven patients (31.8%), including
one allogeneic HSCT recipient, respiratory failure
resolved with C-PAP only, after a median time of 12
days (range 2-40); six patients were referred to the ICU
for mechanical ventilation, with resolution of ARF in
one. At day +30, eight patients (36.3%) were alive (two
HSCT recipients, one after mechanical ventilation). We
distinguish two rather different group of patients. Allo-
geneic HSCT recipients develop respiratory failure and
pulmonary infiltrates when afebrile and after PMN
recovery, whereas the other patients are generally
febrile and neutropenic, with a causative agent being
frequently disclosed. In this latter group we obtained a
40% of success and ventilatory assistance by NIV seems
to be mandatory while waiting for the effects of the
etiological treatment and PMN recovery. In allogeneic
HSCT recipients, the efficacy of ventilatory support is
more questionable, but not trivial (28% overall
response rate). Many experiences about non-invasive
ventilation still imply a strict involvement of the inten-
sive care unit, whereas C-PAP can be easily performed
in a hematological department by the local medical
and nursing staff, a matter of primary concern in a per-
spective of cost reduction. Our results are aimed at
showing that C-PAP is feasible in an hematologic set-
ting and can help to lead to the resolution of ARF in the
presence of bilateral pneumonia, even in severely neu-
tropenic or transplanted patients. The definition of
guidelines for selection of patients and timing of C-
PAP could address the question regarding the effective
rate of responders to this procedure.

PO108
TRANSDERMAL FENTANYL FOR THE TREATMENT OF PAINFUL ORAL
MUCOSITIS AFTER HEMATOPOIETIC STEM CELL TRANSPLANTATION
Demarosi F,* Soligo D,° Lodi G,* Della Volpe A,°
Carrassi A,* Lambertenghi Deliliers G°
*Unità di Patologia e Medicina Orale dell’Università
degli Studi di Milan; °Centro Trapianti di Midollo,
IRCCS Ospedale Maggiore e Università degli Studi di
Milano, Italy
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Oral mucositis is a major side effect of the high-dose
chemotherapy and/or radiotherapy required before
hematopoietic stem cell transplantation (HSCT). Most
patients experience oral pain, which can be severe,
inhibit nutritional intake, cause psychosocial distress
and require opiate analgesics. The aim of this study was
to assess the efficacy of the transdermal therapeutic
system (TTS) of fetanyl administration in treating the
pain related to oral mucositis in HSCT patients. Seven-
ty-five adult patients with different hematologic malig-
nancies treated with autologous or allogeneic HSCT
were consecutively enrolled in this open trial between
November 2000 and December 2002. Thirteen patients
not experiencing oral mucositis were excluded from
the analysis, which therefore considered a total of 62
HSCT patients (17 allografts, nine non-myeloablative
HSCTs, 36 peripheral blood cell autografts). During hos-
pitalisation, all of the patients underwent a weekly oral
examination to assess the degree of oral mucositis
using the scoring system proposed by the WHO. Fur-
thermore, starting from the transplant day, they were
asked to record the intensity of their oral symptoms
using a visual analogue scale (VAS). Fentanyl TTS was
administered at the patient’s request and renewed
every 72 hours if necessary. Twenty patients did not
require fentanyl TTS (group A). The first 22 patients ask-
ing for the patch received fentanyl 25 µg/hour (group
B), and the subsequent 20 patients received 50 µg/hour
(group C). The mean pain score (MPS) used to indicate
the mean of the VAS scores of all of the patients in the
same group for a day seemed to vary in all three groups.
There were no significant differences in pain relief
between groups B and C. No side effects (nausea, vom-
iting, sedation, drowsiness, hypoventilation) were
observed. In conclusion, we did not find the expected
effect of a decrease in the MPS after the application of
fentanyl TTS, which therefore did not seem to offer any
clinical advantage in the short-term treatment of post-
HSCT oral mucositis pain.

PO109
EVALUATION OF THROMBOTIC AND INFECTIOUS COMPLICATIONS OF
CENTRAL VENOUS CATHETERS IN PATIENTS WITH HEMATOLOGIC
MALIGNANCY: A SINGLE CENTER EXPERIENCE
Anghilieri M, Nosari A, Nichelatti M, De Gasperi A,*
Nador G, Caimi T, Amici O,* Cozzi P, Mancini V,
Miqueleiz S, Ricci F, Luchesini C, Morra E
Division of Hematology, Dept. of Oncology-Hemato-
logy, Niguarda Ca’ Granda Hospital, Milan; *II Intensi-
ve Care Unit and Liver Transplantation, Niguarda Ca’
Granda Hospital, Milan, Italy

Indwelling central venous catheters (CVCs) are essen-
tial devices in the management of patients with hema-
tologic diseases being treated with chemotherapy.

Thrombosis and infections are the most recurrent com-
plications, particularly in patients with severe and long-
lasting neutropenia and thrombocytopenia. Patients
and methods. We retrospectively analyzed CVC-relat-
ed complications in 188 CVCs inserted in 133 hemato-
logic patients who were consecutively admitted to the
Hematology Department of Niguarda Ca’ Granda Hos-
pital between May 2002 and April 2003. Hematologi-
cal diseases were acute leukemia (91 patients, 48.4%),
lymphoproliferative disorders (45 patients, 23.9%),
multiple myeloma (35 patients, 18.6%), myeloprolifer-
ative syndromes (11 patients, 5.9%), others (6 patients,
3.2%). The CVCs used were polyurethane Plastimed
three lumen 7 Fr (92 cases) for chemotherapy and poly-
urethane Arrow three lumen 12 Fr (94 cases) for
chemotherapy and PBSC apheresis. All CVCs were
inserted, according to the physician’s judgement, at the
patient’s bedside (186 cases) or in the operating room
(2 cases) and were used for drug infusion in 162 cases
(86.2%), for parenteral nutrition in 12 cases (6.4%), for
blood transfusions in 127 cases (67.6%), for peripher-
al stem-cell apheresis in 47 cases (25.0%) and for
through-line blood sampling in all cases. In 19 cases
(10.1%) patients received antithrombotic prophylaxis
with low molecular weight heparin because of previous
thrombosis. Results. The median duration of CVCs after
placement was 25 days (range 2-70) for the 7 French
type, and 9 (range 1-27) for the 12 French type. No
major hemorrhagic complications were related to the
insertion procedure. Thrombotic complications devel-
oped in 6 patients (3.2% of CVCs). Thrombophilia tests
were performed in 4 patients with thrombosis and all
tests were negative. Catheter occlusions were observed
in 9 cases (4.8%). The frequency of all bacteriemias
was 20.2% (38 cases) of which 25 were CVC-related
(13.2%). Eight cases (4%) had exit and/or tunnel infec-
tion. Gram positive bacteria were isolated in 24 cases
(63.1%), 15 of which were CVC-related. Gram negative
were isolated in 13 cases (34.2%), of which 7 were
CVC-related. Candida was isolated in one case. At uni-
variate analysis significant risk factors for infection
(p<0.0001) were the number of days/catheters, pres-
ence of neutropenia, and high-dose chemotherapy
administration.

PO110
EFFECT OF A NEW DOSING REGIMEN OF EPOIETIN ALFA ON ANEMIA
AND QUALITY OF LIFE IN LOW RISK MYELODYSPLASTIC SYNDROME
PATIENTS
Petti MC,§ Niscola P,* Cortelezzi A,* Francesconi M,*
Ferrari D,* Volpe E,* Clavio M,* Grossi A,*
Tambone Reyes M,* Musto P,* Mitra ME,* Azzarà D,*
Pagnini G,* D’Arena A,* Balleari E,* Capochiani E,*
De Biasi E,* Perego D,* Latagliata R,* Monarca B,*
Pisani F,* Scaramella G,* Aloe Spiriti MA*



§Istituto Regina Elena IRCCS, Divisione di Ematologia
Dipartimento di Oncologia Medica, Roma, for the Ita-
lian Fatigue-QoL/MDS Cooperative Group*, Italy

This study was conducted to evaluate the effects of
a new epoetin α dosing regimen on transfusion require-
ments, hemoglobin (Hb) levels, and quality of life (QOL)
in 133 patients with low risk myelodysplastic syndrome
(MDS) and Hb <10 g/dL. MDS subtypes were RA 62%,
RARS 24% and RAEB 14%. Seventy-nine patients were
transfusion-independent having received no transfu-
sion within the previous 3 months, and 54 patients
were transfusion-dependent. Epoetin alfa 40,000 IU
was given subcutaneously twice weekly; after 4 weeks,
the dose could be reduced to 40,000 IU weekly in
patients achieving erythroid response. QOL was
assessed using the FACT-An questionnaire at baseline
and at 4-week intervals. One hundred twenty-nine
patients were evaluated for efficacy at week 4 and 126
at week 8, and 124 patients completed the 8-week
treatment as planned; responders at week 8 continued
the study for up to week 24. The overall response rate
at week 8 was 68% (including 48% major responses):
74% in transfusion-independent patients (including
44% major responses), and 59% in transfusion-depen-
dent patients (including 55% major responses). Normal
(>12 g/dL) Hb values were obtained in 12 patients (9%)
after 4 weeks and in 21 patients (17%) after 8 weeks.
In transfusion-independent patients, Hb increased from
8.89 g/dL at baseline by 0.97 g/dL at week 2, 1.53 g/dL
at week 4, and 2.08 g/dL at week 8. In transfusion-
dependent patients, transfusion requirements were
reduced from an average 2.4 RBC units/month before
the study to 0.9 RBC units/month over both weeks 1-
4 and weeks 5-8. FACT-An scores increased on average
by 7.5 after 4 weeks and by 8.8 after 8 weeks compared
with baseline. FACT-An scores were positively associ-
ated with Hb values. Mean FACT-An score increase at
week 8 was 10.2 in responders and 5.6 in non-respon-
ders. FACT-An score increases at week 8 calculated in
individual patients as percent of baseline value were on
average 15% in responders (transfusion-independent
17%, transfusion-dependent 12%) and 6% in non-
responders (13% and 1%, respectively). Treatment was
generally well tolerated. Our data provide new and
encouraging results regarding the benefits of 40,000 IU
bi-weekly induction doses followed by 40,000 IU week-
ly in correcting anemia, reducing transfusion require-
ments, and improving QOL in low-risk MDS patients.

PO111
PNEUMONIA AND HEMATOLOGIC MALIGNANCIES: A FIVE-YEAR
SURVEY OF A SINGLE TERTIARY CARE INSTITUTE
Malerba L, Offidani M, Corvatta L, Marconi M,
Piersantelli MN,* Gasparini S, Cecchini S,#
Bichisecchi E,# De Nigris E,# Leoni P
Clinica di Ematologia, *Divisione di Pneumologia 
#Clinica di Radiologia Azienda Ospedaliera Umberto I,
Università di Ancona, Italy

Pneumonia is a frequent and often life-threatening
complication in patients affected by hematological
malignancies or severe aplastic anemia. We reviewed
charts of patients with pneumonia admitted to our
institute from January 1998 to December 2002 with the
aim to evaluate the frequency, the incidence of pneu-
monia and to identify factors related to diagnosis,
response and outcome of this complication. During the
study period we admitted 1062 patients which were
hospitalised in HEPA filter rooms for 17907 days, at all.
Considering that 128 of these patients developed fever
with new pulmonary infiltrates, the frequency and the
incidence of pneumonia were 12% and 7 cases × 1000
days in hospital, respectively. Out of 128 patients, 70
(45%) were male, the median age was 57 years (range
20-82) and 82 (63%) had acute leukemia. Eighty-five
patients (66%) had neutropenia and 112 had received
therapy for underlying disease before pneumonia onset
(92 chemotherapy, 20 transplantation). Antimicrobial
prophilaxis was given to more than 80% of patients
during neutropenia. Sixty-four pneumonia (50%) was
microbiologically documented: 50 (78%) were caused
by bacteria, 7 (11%) by fungi and 7 (11%) by virus.
Pseudomonas aeruginosa (14 cases= 22%), Escherichia
coli (6 cases=9%), CMV (6 cases= 9%), Stenotro-
phomonas maltophilia (5 cases= 8%), and Aspergillus
spp. (5 cases= 8%) were the main isolates from blood
(58%) or lung (28%). First line antibiotic therapy was
successful in 20 patients without differences as regard
monotherapy, combination therapy (10% vs 18%;
p=0.435) or different antibiotic classes. Multivariate
analysis showed that prior stay in hospital (p=0.018), T
>39°C (p=0.013) and neutropenia (p=0.041) were asso-
ciated with poor response rate to first line therapy. Sec-
ond line therapy was successful in 82 patients (77%)
and the response was not significantly correlated with
addition of glycopeptide, aminoglycoside or ampho-
tericin or the chance of antibiotic class. Altogether, the
median duration of the antimicrobial therapy was 18
days (range 7-39) and the median stay in hospital was
29.5 days (range 7-96). Twenty-six patients (20%) died
by pneumonia; 10/50 (20%) had bacteric, 4/7 (57%)
had fungal, 2/7 (28%) had viral pneumonia and 10/64
(16%) had clinically documented pneumonia. In mul-
tivariate analysis factors associated with a poor out-
come were c-reactive protein high level (p=0.002), and
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persistent neutropenia (p< 0.0001) whereas age, diag-
nosis, status of disease, previous treatment, days in
hospital, prophylaxis, type of infection, antibiotic ther-
apy and ESR did not. In the hematologic patients pneu-
monia is a frequent complication which poorly
responds to the first line antibiotic therapy. Therefore,
patients often need a second line of antibiotics or addi-
tion of antifungal agents with a prolonged hospital
stay. Moreover, this complication is associated with a
higher mortality rate than that reported for other infec-
tions in neutropenic patients because factors affecting
outcome, such as neutropenia trend and inflammato-
ry response, do not seem modifiable by the current
therapeutic strategies.

PO112
RISK-BASED STRATEGY IN THE MANAGEMENT OF COMMUNITY
ACQUIRED FEBRILE NEUTROPENIA: A PROSPECTIVE STUDY
Carmosino I, Biondo F, Russo E, D’ andrea M,
Gallucci C, Anticoli Borza P, Morano G, Mecarocci S,
Latagliata R, Breccia M, Mengarelli A, Dragoni F,
Girmenia C, Alimena G
S.S. Pronto Soccorso Ematologico, Dipartimento di
Biotecnologie Cellulari ed Ematologia, Università La
Sapienza, Rome, Italy

Hospitalisation for clinical evaluation and intravenous
antibiotic therapy is the current standard for treatment
of febrile neutropenia. However, in recent years several
experiences seem to show the feasibility of an outpatient
management in subsets of patients (pts) who are at low
risk for the development of infection-related complica-
tions. Recently, an internationally validated scoring sys-
tem to identify low risk patients has been published
(Klastersky et al J Clin Oncol 2000; 18: 3038-51). Accord-
ing to this scoring system, pts with a score > 21, calcu-
lated on the basis of the presence of specific risk factors,
are considered at low risk of complications. Despite a
common agreement in the criteria for identification of
low risk subjects, the eventual management strategies
need to be further investigated. We performed a
prospective study on the overall management of neu-
tropenic pts with hematologic malignancies who devel-
oped fever while outpatient. The above scoring system
was employed for a risk-based management strategy.
All consecutive pts with community acquired febrile
neutropenia (PMN <500/mm3) admitted at the Hema-
tologic Emergency Unit in the period March 2001 - Sep-
tember 2002 were enrolled in the study. Pts were sub-
mitted to standard diagnostic procedures and treated
with the antibiotic association ceftriaxone plus ami-
kacin. Pts who responded to the initial antibiotic thera-
py and were in stable clinical conditions were early dis-
charged. Oral cefixime (400 mg once a day) was used as
outpatient continuation antibiotic therapy in the pres-

ence of the following criteria: a defervescence lasting
more than two days, a score >=21, no pulmonary infec-
tion, no microbiologically documented infection by a
pathogen in vitro resistant to cefixime. Pts who did not
fulfil the above criteria completed antibiotic therapy at
hospital or were eventually discharged with an intra-
venous antibiotic therapy. Overall, 100 pts were enrolled
in the study. They were 73 males and 27 females; the
mean age was 53.5 years (range, 16-78 y); 31 pts were
affected by acute leukemia, 48 by non Hodgkin lym-
phoma and the remaining 21 pts by other malignancies;
70 pts were receiving oral prophylaxis with ciprofloxacin;
58 pts had severe neutropenia (PMN < 100/mm3). Febrile
episodes were of unknown origin in 71 cases, a blood-
stream infection was documented in 13 cases and a pul-
monary infection was documented in 16 cases. Six
patients died. Out of 94 pts who were discharged after
5.8 mean days of hospitalisation (range 2-30 days), 23
had completed the antibiotic therapy, 53 continued
antibiotic therapy with oral cefixime for 4 mean days,
and the remaining 18 pts continued intravenous antibi-
otic therapy for a mean of 4.7 days. Overall, out of 877
cumulative days of antibiotic therapy, in 500 (66%) days
the treatment was administered during hospitalisation,
and in 300 (34%) days in an outpatient setting after
early discharge. Of note, outpatient antibiotic therapy
was performed with oral cefixime in 214 (71%) cumu-
lative days. Out of 53 pts who were early discharged and
continued antibiotic therapy with oral cefixime, only 2
required hospital readmission due to fever recurrence. In
conclusion, our study seems to confirm that hospitali-
sation and early discharge in the presence of low risk cri-
teria is a feasible clinical approach for patients with
community acquired febrile neutropenia. Shift from
intravenous to oral (cefixime) antibiotic therapy is a safe
and effective practice with advantages in term of the
quality of life and cost saving. 

PO113
OCCURENCE OF SEPSIS DUE TO VANCOMYCIN-RESISTANT
ENTEROCOCCUS IN PATIENTS WITH ACUTE LEUKEMIA
Martino B, Ronco F, Ielo D, Bolignano G,* D’Angelo A,
Nobile F
Divisione di Ematologia, *Unità Operativa di
Microbiologia, Azienda Ospedaliera Bianchi-Melacri-
no-Morelli, Reggio Calabria, Italy

In the last decade, the increased prevalence of gram
positive sepsis has caused a larger use of glycopeptide
antibiotics for microbiologically documented infections
as well as for empiric therapy. The emergence of gly-
copeptide-resistant gram+ strains represents a relevant
problem in hematologic clinical practice. Nosocomial
infections from vancomycin-resistant enterococcus
(VRE) are of special interest. It has been recently report-



120

haematologica vol. 88[suppl. n. 15]:october 2003

Posters : Infections, Quality of Life, Support Therapy

ed that pre-transplant VRE colonization is associated
with bacteremia at high death risk. It is meaningful that
similar episodes can occur in patients with hematolog-
ic neoplasia, long hospitalization and severe cytopenia.
On this background, we evaluated the prevalence of
enterococcus sepsis in patients with acute leukemia fol-
lowed in our institution in the last 2 years. From Janu-
ary 2001 to November 2002, we observed 9 episodes of
enterococcus infections out of 49 sepsis cases (16%).
Namely, in 2001 five cases were from E. Faecalis with 2
VRE and in 2002 three from E. Faecium and one from E.
Faecalis, with one VRE. Both strains of E. Faecalis were
isolated in patients with relapsed acute myeloid
leukemia, previously heavily treated and with severe and
prolonged neutropenia. Empiric antibiotic therapy with
ceftazidime, amikacin and teicoplanin was ineffective
and both cases died for complications related to cytope-
nia and sepsis. In the case with E. Faecium infection the
empiric antibiotic combination was ineffective, while
the replacement of ceftazidime with piperacillin-
tazobactam resulted in prompt resolution of fever and
sepsis. Microbiologic cultures demonstrated that E. Fae-
cium strain was teicoplanin, vancomycin, βlattamine-
resistant and oxazolidinone-sensitive. Strain were stud-
ied by PCR with specific primers for faecium and faecalis
types and for genes of VAN A and VAN B resistance. The
results of these assays demonstrated that all strains had
VAN A gene and that phenotype study with E-test was
always concordant with genotypic data. Molecular stud-
ies showed that E. Faecalis strains were not clonal. In
addition, in the general patient population hospitalized
in our unit we found a prevalence of 20% carriers of
enterococcus spp, with 6% of them VRE, as assessed by
rectal swabs. The present survey confirms that VRE
infections in neutropenic patients represent an emerg-
ing problem because of the possible antibiotic resis-
tance. Thus, the microbiological surveillance is of
increasing relevance in order to identify cases at greater
risk for enterococcus infection.

PO114
INFECTIOUS COMPLICATIONS FOLLOWING NONMYELOABLATIVE
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION
Busca A,* locatelli F,* Barbui A,^ Ghisetti V,^ Cirillo D,^
Serra R,^ Audisio E,* Ceretto C,* Marmont F,* Gallo E,*
Falda M*
*Unità Trapianto di Midollo, ASO S. Giovanni Battista,
Torino: ^Microbiologia Clinica, ASO S. Giovanni Batti-
sta, Torino, Italy

Non-myeloablative hematopoietic stem cell trans-
plantation (NST) has been explored in hematologic
malignancies and solid tumors in an attempt to mini-
mize treatment-related toxicity. Whether this approach
is associated with reduced risk of infectious complica-

tions is unclear. The aim of the current study was to
evaluate infectious complications in a series of 39 con-
secutive adult patients who received NST at our insti-
tution. Peripheral blood stem cell grafts (n=37) or mar-
row grafts (n=2) were infused from HLA-matched sib-
ling (n=37) partially matched related (n=1) or unrelat-
ed (n=1) donors. Seventy-four percent of the patients
underwent NST following fludarabine-based reduced
conditioning protocols. Neutropenia developed in two
thirds of patients and lasted 16 days. Acute GVHD grade
II to IV was observed in 25% of patients, whereas 35%
of patients have signs of extensive chronic GVHD.
Twenty-four patients (61%) had at least one signifi-
cant infectious episode. Bacteremia occurred in 15% of
patients (n=5 Gram-positive, n=1 Gram-negative
microorganisms). CMV infection was observed in 14
out of 26 (39%) evaluable patients; 4 of these had
recurrent or persistent CMV antigenemia requiring a
second-line treatment, but eventually cleared the
viremia. No patients experienced CMV disease. Fungal
infections were documented in 6 (15%) patients, com-
prising invasive fungal infections in 3 cases (pulmonary
aspergillosis) and mucosal fungal infections in three
(Torulopsis glabrata). Six patients died of transplant-
related causes, and 4 of these died before day +100.
Infection was considered the primary cause of death in
1 patient (pulmonary aspergillosis) and contributed to
death in another two. The actuarial probability of non-
relapse mortality at 100 days was 10% (95% CI, 3%-
26%). Our preliminary results suggest that NST is asso-
ciated with a low incidence of bacterial, fungal and
viral infections. Whether these findings would translate
into an improved overall survival need to be confirmed
in larger prospective studies.

PO115
TOXOPLASMA GONDII INFECTION IN THE MANAGEMENT OF
HEMATOLOGICAL MALIGNANCIES. A GIMEMA-INFECTION REPORT
Pagano L, Trapè G, Cinieri S, Nosari AM, Picardi M, 
Caramatti C, Putzulu R, Del Favero A
GIMEMA, Infection Program

Objectives: To evaluate the real impact of Toxoplasma
gondii infection in the management of patients with
hematological malignancies, or undergoing transplant
procedures. Design: A retrospective study, conducted
over a ten-years period (1993-2002). Setting: Twenty-
one Hematology Divisions in tertiary care or university
hospitals participating to GIMEMA-Infection program.
Results: Toxoplasmosis was diagnosed in 6 patients. The
reported patients suffered for Hodgkin’ s disease (2 cas-
es), Non-Hodgkin lymphoma (1 case), acute lym-
phoblastic leukemia (2 cases), and acute myeloid
leukemia (1 case); all of them but one had undergone a
previous transplant procedure (2 autoPBSCT, 3 alloBMT).



In 1 case Cryptococcus neoformans infection and toxo-
plasmosis was diagnosed contemporaneously. Only 4
patients presented at the occurrence of infection a low
absolute neutrophil count lower 0.5×109/L. Signs of
infection were fever in 5 cases, in 4 patients together
with neurological signs such as seizure, cephalalgia, and
projectile vomiting; 1 patient presented neurological
signs only, and in the last case the infection caused fever
only (in this patient the diagnosis was achieved only at
autopsy). All the patients underwent a radiological
examination, by CT scan or MRI, that resulted sugges-
tive for toxoplasmosis in 5 cases.  A proper diagnosis
was achieved in only 3 patients, by polimerase-chain
reaction (PCR) on cerebral tissue, cultural examination
of liquor, and autopsy; in the other cases, since the neg-
ativity of serological examinations, the determination
of the infectious agent was presumptive, on the basis of
symptomatology and of the radiological findings. Three
patients received an empirical wide-spectrum antimi-
crobial treatment at the onset of fever; in all but one
patients a specific treatment with pyrimethamine and
sulfadiazine or spiramycin was administered when the
etiological diagnosis was made; 1 patient did not receive
any antimicrobial therapy.  Four patients achieved an
improvement, with complete or partial reduction of the
lesions; 1 patient achieved an initial but not lasting
response; the last patient died. At day 30 from the diag-
nosis of infection, all patients were alive; after a more
prolonged follow-up, only in 1 case, Toxoplasma
accounts for death, after 4 months since diagnosis. Con-
clusion: Toxoplasmosis is a rare complication in HIV neg-
ative patients; its serological detection and diagnosis
remain difficult since the IgM response may be lacking,
and diagnosis can be presumptively based on neurolog-
ical signs and radiological findings (mostly by MRI),
which are usually characteristic.  In conclusion, on the
basis of our retrospective survey, we retain that toxo-
plasmosis is a rare event in the management of hema-
tological malignancies, with a low clinical relevance.

PO116
THE COMMUNICATION OF DIAGNOSIS IN HEMATOLOGIC
ONCOLOGY
Chiloiro D,° Amurri B,* Lavalle B,° Mazza P*
*Struttura Complessa di Ematologia; °Servizio di
Psicologia Clinica Ospedaliera D.S.M. Ospedale S. G.
Moscati,  Taranto, Italy

One of problems in communicating the diagnosis to
patients is the frequent discrepancy on the way to com-
municate among the different professionals involved in
the care of patients. This produces not clear messages to
the patient who frequently do not trust to the medical
staff or get in a depression and relatives look for other
centre. In order to show the dimension of this problem

we planned a study, actually ongoing, finalized to dis-
close were the discrepancies emerge and in order to min-
imize this aspect we studied the possibility to standard-
ise the way of communicating and to recognise critical
moments in which the way of communicating has to be
changed. The method includes an interview done to 100
adult patients as inpatient’s clinic of which 50 already
discharged and 50 during the hospital stay; in order to
avoid conditioning the interviews are planned with a
medical doctor and psychologist not involved in the ini-
tial communication of diagnosis. The interview was per-
formed at the patient. The interview is divided into 3
different phases: 1) the level of knowledge of the diag-
nosis and is significance before the admission in the
hospital, 2) the level of understanding after the com-
munication in the hospital, 3) the status of the patient
after the communication. A second step is performed in
those patients who demonstrate discrepancies in the
answers and it is finalised to show if the patients are in
the condition of understanding, would like to under-
stand or could understand and how these substantial
differences are perceived by the staff members. The pre-
liminary data available in 20 patients shows that almost
50% of patients have a non correct perception of diag-
nosis; it seems to be that this altered perception of the
communication involves either the modality of the com-
munication per se due to non adaptation of the lan-
guage to the culture of the patient either the interest of
patient to know. Due to few data now available this
interesting aspect has to be further investigated. We
believe to be able to present all data in the contest of
the Congress. 

PO117
PERCUTANEUS KYPHOPLASTY FOR A PAINFUL VERTEBRAL BODY
FRACTURE IN A PATIENT AFFECTED BY MULTIPLE MYELOMA:
A CASE REPORT
Postorino M,* Buccisano F,* de Rienzo M,* Giannì l,*
Ales M,* Franceschini L,* Piola A,* De Laurenzi F,*
Masala S,° Fiori R,° Tarantino U,** Amadori S,*
Cantonetti M*
*Ematologia, Università Tor Vergata di Roma, Policlini-
co Tor Vergata, °Dipartimento di Diagnostica per
Immagini, Università Tor Vergata di Roma, Policlinico
Tor Vergata, **Clinica Ortopedica, Università Tor Ver-
gata di Roma, Policlinico Tor Vergata, Italy

Vertebral fractures are the most important source of
morbidity in patients with multiple myeloma (MM). Non-
operative treatments such as cytotoxic drugs, radiother-
apy, analgesic medications or bisphosphonates are
increasingly used but none is uniformly effective in
relieving pain. Surgical management generally involves
vertebrectomy and reconstruction with PMMA (poly-
methylmetacrylate) bone cement, but it is not indicated
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for the  treatment of patients with multifocal vertebral
lesions. Another treatment for vertebral fractures is ver-
tebroplasty, which involves the percutaneous injection
of PMMA into a fractured vertebral body; however this
procedure does not reexpand a collapsed vertebra, it can
just reinforce and stabilize fracture and it is rarely relat-
ed to leakage of PMMA through cortical defects, with
epidural compression of neural elements. A recent mod-
ification of vertebroplasty is the percutaneous balloon
kyphoplasty (PBK). In March 2003 we performed a per-
cutaneous kyphoplasty in a 73 years old male affected by
MM (IgA k), with multiple fractures in L4 and L5 verte-
bral bodies (VB). He underwent to a chemotherapy
accorded to scheme VAD and he achieved a good partial
remission. The persistent use of analgesic medications
(transdermical fentanyl) and bisphosphonates were inef-
fective in relieving pain. Kyphoplasty was performed on
L5 VB (that was quite collapsed) after induction of gen-
eral anesthesia. A 13-gauge needle was introduced
trough a small dermatotomy and advanced to the pos-
terior aspect of each pedicle along its superolateral cor-
tex. The needle was directed anteriorly, medially and cau-
dally through the pedicle. Using a hand-mounted drill,
the bilateral channels were created to reach the poste-
rior one third of VB. Through the channel a high-pressure
balloon was introduced and inflated to reduce the VB
back to its original height; so we created a cavity that
was subsequently filled whit the PMMA. Balloon inflation
and the PMMA filling were performed under fluoroscopy
vision. After a month the patient was well and stopped
analgesic medications. In conclusion, in this case kypho-
plasty was effective in relieving pain and improving the
patient’s quality of life. More cases are necessary to eval-
uate the safety and efficacy of this procedure. 

PO118
INTERMITTENT NON-INVASIVE VENTILATION IN
IMMUNOCOMPROMISED PATIENTS WITH ACUTE RESPIRATORY
FAILURE
Postorino M,* Buccisano F,* de Rienzo M,* Giannì l,*
Ales M,* Franceschini L,* De Laurenzi F,*
Dentamaro T,* Leonardis F,° Pati M,° Berrini A,°
Amadori S,* Cantonetti M*
*Ematologia, Università Tor Vergata di Roma,
Policlinico Tor Vergata, Ospedale S. Eugenio,
°Anestesia e Rianimazione, Università Tor Vergata di
Roma, Policlinico Tor Vergata, Italy

Avoiding intubation is a major goal in the manage-
ment of acute respiratory failure in immunocompro-
mised patients, affected by hematologic malignancies.
Transfer to the intensive care unit, endotracheal intu-
bation and mechanical ventilation are associated with a
significant risk of death. The early use of intermittent
non-invasive ventilation (NIV) during acute respiratory

failure can help to avoid the need for endotracheal intu-
bation and improve the outcomes of patients. We con-
ducted a feasibility study of intermittent NIV, in 10
hematologic pts at an early stage of hypoxemic acute
respiratory failure: in these patients immunosuppres-
sion was caused by neutropenia after intensive
chemotherapy (grade IV, 4/10 pts), bone marrow trans-
plantation (2/10 autologous, 2/10 allogeneic) or it was
a result of intensive corticosteroid therapy (2/10 pts).
The enrolled patients showed: pulmonary infiltrates;
fever; severe dyspnea at rest; a respiratory rate of more
then 30 breaths per minute; a ratio of the partial pres-
sure of arterial oxygen to the fraction of inspired oxy-
gen (PaO2:FiO2) of less than 200 while the patient was
breathing oxygen through a Venturi mask.  Non-invasive
ventilation was delivered to the patients through a hel-
met. The helmet was adjusted and connected to a Ven-
turimeter with a pressure support of oxygen. Positive
end-expiratory pressure (PEEP) was repeatedly increased
by 2 cm of water (up to a level 10 cm of water) through
a valve. The end point of each procedure was to main-
tain the arterial oxygen saturation above 90 percent.
The period of non-invasive ventilation lasted at least 60
minutes and alternated every 2-5-10 hours, according
the arterial oxygen saturation. The mean duration of NIV
was 8 days (range 6-11). During the first 4 days, the NIV
was administrated for a mean of 5-6-9 and 6 hours
respectively; subsequently the mean duration of NIV was
5 hours per days. Pts stopped NIV when the PaO2:FiO2
ratio was more than 200 while the patient was breath-
ing oxygen through a Venturi mask.  Eight patients over-
came the respiratory failure: 4 of them were discharged;
two patients died for cardiac failure and two for pro-
gressive disease. Two patients died for respiratory fail-
ure in fourth and seventh day respectively after the
beginning of NIV. We think that the beneficial effects of
PEEP on alveolar recruitment and in treating atelecta-
sia at an early stage of respiratory infection help to
maintain adequate alveolar ventilation during the acute
respiratory failure. In our study intermittent use of NIV
was possible without transferring the patients to the
intensive care unit and allowed endotracheal intubation
to be avoided, with encouraging results. 

PO119
PSEUDOMONAS AERUGINOSA INFECTIONS: EPIDEMIOLOGY AND
FACTORS AFFECTING OUTCOME IN A SINGLE TERTIARY CARE
CENTER
Offidani M, Corvatta L, Malerba L, Marconi M,
Mazzufero F, D’ Errico M,* Leoni P
Clinica di Ematologia e *Servizio di Igiene, Azienda
Ospedaliera Umberto I, Università di Ancona, Italy

Several centers have described infections due to mul-
tiresistant Pseudomonas aeruginosa (PA) defined as
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resistant to all antipseudomonal agents such as
quinolones, penicillins, cephalosporins and carbapen-
ems. We described 46 infections by PA occurred during
a 8-years survey in order to study epidemiology, factors
affecting resistance acquisition, response to antibiotic
therapy and outcome. Twenty-five (54%) were male, the
median age was 58 years (range 15-78) and 33 (72%)
had acute leukemia. Thirty-five patients received
chemotherapy while 11 underwent stem cells trans-
plantation. All patients were hospitalised in HEPA filter
rooms, 35 (76%) received prophylaxis with quinolones
and granulocyte growth factors were given to 33
patients (72%). The median neutrophils count at fever
onset was 75/microliter (range 0-13000/µL) and the
median duration of prior neutropenia was 5 days (range
0-26). Isolates were multiresistant, according to above
definitions, in 16 cases (35%); 13/16 multiresistant PA
were isolated during summer season. Overall, cipro-
floxacin, ceftazidim, imipenem and piperacillin/ta-
zobactam sensitivities were 26%, 37%, 35% and 50%,
respectively. Multivariate analysis showed that the only
factor related to multiresistant PA isolation was the days
of previous exposure to quinolones (> 8 days; p = 0.021).
Bloodstream infections occurred in 22 cases (48%), 2
(4%) patients had pneumonia, 3 (6.5%) had soft tissue
infection and 19 infections (41.5%) involved more than
one of the above mentioned sites. Five patients (11%)
had septic shock syndrome and four (9%) developed dis-
seminated intravascular coagulation. First line therapy
was successful in 13 cases (28%) without significant
differences as regard monotherapy, combination thera-
py or use of different classes of antibiotics. Second line
therapy was successful in 18 patients (39%). Overall,
the median duration of fever, antibiotic therapy and hos-
pital stay were 6 days (range 2-35), 18 days (range 6-
35) and 26 days (range 7-45), respectively. Factors neg-
atively affecting response to first line therapy were > 2
days from fever onset to PA laboratory isolation (p =
0.010) and type of infection other than isolated bac-
teremia (p= 0.008). Sixteen patients (35%) died from PA
infection and the probability of surviving at 30 days was
65%. Factors associated with poor outcome resulted lack
of neutrophils increase (p = 0.0001) and lack of response
to first line antibiotic therapy (p < 0.0001) whereas mul-
tiresistant PA isolation had no impacts (p = 0.351). The
probability of surviving at 30 days was 100% when
either a neutrophils increase or a response to first line
antibiotic therapy was achieved while they were 48% (p
= 0.0011) and 51% (p = 0.0037), respectively, when they
were not. In summary, the emergence of multiresistant
PA may be prevented limiting the prophylaxis with
quinolones. Infection by PA involving many sites remains
a life-threatening complication independently of sensi-
tivity of PA to antibiotics; prompt specific therapy and
strong supportive care were essential to improve out-
come. However, since we are not able to modify prog-
nostic factors such as infection localization and neu-

trophil recovery so far, we should make every effort to
prevent the nosocomial spread of multiresistant PA in
the environment using appropriate hygienic measures
and having trained hospital personnel.

PO120
ANAEROBIC BACTEREMIA IN PATIENTS WITH LEUKEMIA AND
LYMPHOMA. SEVERE OROPHARYNGEAL MUCOSITIS AND STATUS OF
HEMATOLOGIC DISEASE (RELAPSED OR REFRACTORY) ARE THE
MOST IMPORTANT PREDISPOSING CONDITIONS
Candoni A, Mestroni R, Kikic F, Tomadini V,
Sperotto A, Zaja F, Fanin R
Division of Hematology and Bone Marrow
Transplantation, University Hospital, Udine, Italy 

Anaerobes are one of the most important compo-
nents of the normal human skin and oropharyngeal flo-
ra and can be a cause of bacterial infections of endoge-
nous origin in immunocompromised hosts. An increas-
ing number of anaerobic infections in this setting has
been recently reported and often the type of anaer-
obes isolated suggests an oropharyngeal source of
these infections. Herein we report our experience about
anaerobic bacteremia (AN). Over a 10-year period (from
January 1992 to December 2001) 34 episodes of AB
were identified in 34 different patients (16 males, 18
females, median age 35, range 17-69) for a rate of 0,5
AB per 100 patient admissions; it accounted for 4% of
all bacteremic episodes that occurred in our Depart-
ment during the study period. The majority of pts had
a refractory/relapsed leukemia (20/26) or refrac-
tory/relapsed lymphoma (5/8); 5/34 (15%) received a
BMT procedure. 28/34 (82%) pts were neutropenic at
onset of AB with a WBC count less than 100 cells/mmc
and 26/34 (76%) had severe oral mucositis following
intensive chemotherapy (grade III°-IV° WHO in 20/26
cases). Bacteremic episodes occurred after a median of
16 days of severe neutropenia (range 5-28) and of these
8/34 (24%) were polymicrobial. Pulmonary infiltrates
were observed in 4/34 (12%) pts. The Fusobacterium
nucleatum was the most frequently isolated pathogen
(in 18 cases), followed by Bacteroides species (in 8 cas-
es), Peptostreptococcus species (in 5 cases) and
Clostridium species (in 3 cases). The most common
antibiotic treatment was piperacillin-tazobactam (13
pts), carbapenems (10 pts) and glycopeptide plus cef-
tazidime (4 pts). The median duration of antibiotic ther-
apy was 9 days (range 3-18). The response rate of first
line antibiotic therapy was 72% and the mortality AB
related was 5/34 (15%). To identify risk factors for
infections a retrospective case-control study was per-
formed (for each case 2 control pts). Univariate analy-
sis revealed that the severe mucositis (WHO III°-IV°)
and the status of refractory/relapsed disease were sig-
nificantly associated to development of AB. No signif-



icant differences were found with regard to chemother-
apy regimen, duration of neutropenia, empirical antibi-
otic treatment, antibacterial prophylaxis, invasive pro-
cedures. Conclusions. 1) In our experience Fusobac-
terium sp., Bacteroides  sp., Peptostreptococcus  sp., and
Clostridium  sp., are the most common isolates causing
anaerobic bacteremia in onco-hematologic patients. 2)
Conditions predisposing to AB include severe oropha-
ryngeal mucositis and refractory/relapsed status of
oncohematologic disease; in these cases the use of
antibiotic therapy with activity against anaerobes
should be considered, especially in those patients do
not respond to initial empirical antimicrobial treatment.

PO121
ACUTE B19 HUMAN PARVOVIRUS INFECTION, COMPLICATED BY
PURE RED CELL APLASIA AND THROMBOTIC THROMBOCYTOPENIC
PURPURA, TERMINATING WITH A FULMINATING MYOCARDITIS:
A CASE REPORT
Montanaro M, Niscola P, Preziosi R,* Scaramucci L,
Gomes V,° Armignacco O*
Hematology Unit, *Infectious Disease Unit, °Pathology
Department, Azienda Sanitaria Locale ASL Viterbo, Italy

Human Parvovirus (HPV) B19, the causative agent of
erythema infectiosum, can cause a wide spectrum of
disease syndromes, may being associated with anemia,
aplastic crisis, thrombocytopenia, granulocytopenia,
acute and chronic arthritis, myocarditis and hepatitis.
The cellular receptor for HPV B19 has been identified
as blood group P antigen and it serves to explain the
tropism of this virus for replicating erythroid cells. This
antigen has also been found on endothelial and fetal
myocardial cells. Both acute and persistent courses of
B19-infections have been reported. Infections of the
heart, relatively common and asymptomatic, usually
evolve into a spontaneous and complete resolution. It
can, however, in rare cases, lead to substantial cardiac
damage and congestive heart failure. We report on the
case of a young patient with an acute B19 HPV infec-
tion who presented with pure red cell aplasia (PRCA),
thrombotic thrombocytopenic purpura (TTP), hemo-
phagocytic syndrome (HPS) and a rapidly fulminating
myocarditis. Case report: a 34-year-old woman was
admitted because of fever and severe malaise and skin
rashes. The physical examination revealed no other
abnormalities. The lungs were clear, the abdomen was
soft, the liver and the spleen were not palpable; the
neurologic examination was not remarkable. The X-ray
of the chest and the cardiac ultrasonographic study
were normal. A complete blood count revealed normo-
cromic anemia, low reticulocythemia and thrombocy-
tosis. The aptoglobin level was increased (441 U/L); lac-
tate-dehydrogenase (LDH), bilirubin and complete
coagulation assessment resulted in normal values. The

Coomb’s tests were negative. Specimens of blood, urine
and stool, obtained at different times, were negative.
An intravenous broad-spectrum antibiotic therapy was
begun without any benefit. The patient progressively
deteriorated and additional steroid therapy was given
without any improvement of her clinical status. On the
fifteenth day after the admission, the patient present-
ed exacerbation of malaise, acute painful pol-
yarthropathy, altered mental status and renal dysfunc-
tion. The laboratory tests showed increased LDH (6450
mU/mL), severe thrombocytopenia (platelet count
8.000/mL) and the exacerbation of the anemia. On the
peripheral blood smears numerous schistocytes were
found. These findings were consistent with a diagnosis
of TTP. The examination of the bone marrow aspirate
revealed a marked erythroid hypoplasia with the dis-
appearance of more mature erythrocyte precursors and
no other abnormalities, suggesting a PRCA, confirmed
by the serologic evidence (Ig M specific antibodies) of
B19 HPV infection. Treatment with fresh frozen plas-
ma by continuous infusion was promptly started.
Because of sudden deterioration of her general condi-
tion, the patient was performed plasma-exchange. She
presented a rapidly progressive hearth failure and the
typical laboratory features of a disseminated intravas-
cular coagulation syndrome. A cardiac ultrasonographic
re-evaluation showed several signs of severe myocar-
dial damage. Circulating serum cardiac autoantibodies
were negative. A diagnosis of myocarditis was sus-
pected and the patient, being unable to perform an
endomyocardial biopsy, died two days later. An autop-
sy was performed confirming the dilative myocar-
diopathy and evidencing disseminated thrombotic
occlusions of the microcirculation, above all in the kid-
neys and in the brain, and the typical pathological fea-
tures of a HPS. The HPV B19 was detected into myocar-
dial cells by molecular (RT-PCR) and immunoassay
analyses. This report, confirming the very extended tro-
pism of this virus, which caused a complex syndrome
in our patients with polymorphic clinical manifesta-
tions and a fatal course, suggests that clinicians should
be alerted to the possible role of HPV B19 in myocardi-
tis presenting in immunocompetent patients.   

PO122
CIDOFOVIR FOR ALLOGENEIC HEMATOPOIETIC STEM CELL
TRANSPLANT RECIPIENTS WHO FAILED OR RELAPSED AFTER
CYTOMEGALOVIRUS-PREEMPTIVE THERAPY
Gentile G, Capobianchi A, Del Bravo J, Campoli M,
Iori AP, Cerretti R, Barberi W, Palumbo G, Martino P
Ematologia, Dipartimento di Biotecnologie Cellulari ed
Ematologia, Università “La Sapienza”, Roma, Italy

Background: Cytomegalovirus (CMV) infection and
disease are major complications of allogeneic HSCT.
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Pre-emptive therapy (ganciclovir and foscarnet) based
on detection of CMV infection in the blood before dis-
ease develops, is an effective strategy developed to
reduce the risk for CMV-associated sickness and death.
However, after primary pre-emptive therapy ends,
about 30%-50% of patients (pts) can be expected to
have CMV relapse. Cidofovir (CDV) is a nucleoside ana-
logue with broad in vitro activity against CMV and has
the practical advantage of weekly administration.How-
ever, there are limited data on the secondary pre-emp-
tive use (HSCT pts who failed or relapsed after prima-
ry pre-emptive therapy) of CDV in CMV infections. In
view of this, we performed a study to evaluate the effi-
cacy of CDV as secondary pre-emptive therapy for CMV
infections in HSCT recipients who failed or relapsed
after pre-emptive therapy.  Patients and methods: we
treated with CDV 9 allogeneic HSCT recipients with a
median age of 20 years (range 6-47), affected by AML
(5 pts), ALL (2 pts), MM (1 pt), and lymphoblastic lym-
phoma (1pt). The graft type was: bone marrow (6
pts)and cord blood cells (3 pts). The donor type was:
HLA-identical sibling donor (4 pts), and unrelated
donor(5 pts). All but one recipients were CMV seropos-
itive before HSCT. The 9 patients who failed (5 pts) or
relapsed (4 pts) after previous pre-emptive therapy
(ganciclovir or foscarnet) received intravenous CDV
using a dosage of 5 mg/kg once a week for the first 2
weeks followed by 2 doses every other week, for a total
of 4 doses. All patients received probenecid and prehy-
dratation according to manufacturer’s recommenda-
tions. Patients were weekly monitored for CMV DNA by
quantitative DNA hybridisation test[Murex Hybrid Cap-
ture CMV DNA assay (HCA)] and by quantitative pp65
antigenemia. Response to CDV was defined as nega-
tivization of pp65 antigenemia and of HCA test remain-
ing negative for a least 3 consecutive weeks after dis-
continuation of CDV therapy. Failure to CDV was defined
as the persistence of CMV DNA and/or of pp65 antigen-
emia at the time of discontinuation of CDV therapy.
Results: 7 of 9 (77%) pts responded to CDV revealing a
complete clearance of CMV; before starting CDV thera-
py, the median pp65 antigenemia level was 3 pos.
cells(range 1-8 pos. cells) and the median CMV DNA
viral load was 700 copies/mL (range 700-9322
copies/mL).The remaining 2 pts failed to respond CDV
therapy; before starting CDV therapy, both pp65 anti-
genemia (1 and 2 pos. cells,per patient, respectively) and
HCA test (700 and 1170 CMV DNA copies/mL, per
patient, respectively) were slightly positive. Both pts
were again treated with ganciclovir or foscarnet. Over-
all, the 9 pts, well tolerated CDV therapy, and renal tox-
icity was not observed. Conclusions: our data encourage
the use of cidofovir in larger studies to prove the effi-
cacy of this antiviral agent in allogeneic HSCT recipients
who failed or relapsed after pre-emptive therapy.

PO123
MOLECULAR EPIDEMIOLOGY OF PSEUDOMONAS AERUGINOSA WITH
AMPLIFIED FRAGMENT LENGHT POLYMORPHISM IN STEM CELL
TRANSPLANTATION PATIENTS
Fanci R, Guidi S, Pecile P,* Nicoletti P,* Casalone E,**
Mengoni A,** Mastromei G,** Bosi A
U.O. e Cattedra di Ematologia, Trapianto di Midollo
Osseo, A.O.Careggi e Università di Firenze *Laboratorio
di Microbiologia e Virologia, A.O. Careggi, ** Diparti-
mento di Biologia Animale e Genetica, CIBIACI, Uni-
versità di Firenze, Italy

Pseudomonas aeruginosa is still responsible for sig-
nificant morbidity and mortality rates in severe
immunocompromised patients and is a major cause of
nosocomial infections. Several putative risk factors
have been identified, as transmission from patients,
from the hospital environment to patients, from hos-
pital personnel via hands, contaminated infusions and
from sanitary facilities. From October 2001 to June
2002, we documented 6 cases of Ps. aeruginosa sepsis
in stem cell transplantation patients:1 ABMT, 2 HLA
identical sibling donors, 2 matched unrelated donors, 1
partially-matched (4/6) cord blood. All patients were
allocated in single positive-pressure rooms with HEPA
filtered air and private bathroom until discharge. All
strains, isolated from patients which were allocated in
the same rooms in different periods, had identical
antimicrobial susceptibility pattern. Consequently, envi-
ronmental specimens were collected from hospital fur-
niture, surfaces, sanitary facilities and water and phe-
notypic analysis were performed. Antimicrobial pattern
of specimens, obtained from bathrooms and from blood
of patients, were similar. To verify the hypothesis of the
single source of infection, 15 isolates (from patients
and from bathrooms) and the ATCC 27853 Ps aerugi-
nosa strain (internal control), were typed employing
AFLP (chromosomal DNA, amplified fragment lenght
polymorphism). The amplification products were
resolved by electrophoresis on an automatic sequenc-
ing apparatus. Computer-aided cluster analysis of the
AFLP results with Gel Compar 3.0 software,showed that
among the 15 isolates, 3 different genetic groups with
similarity > 84% were present: A) 4 environmental iso-
lates, B) 1 isolate from a patient, C) 5 isolates from
patients and 5 from environment. These data suggest
that molecular similarity between the strains isolated
from patients and from the environment (bathrooms)
led us to emphasize the importance of environmental
contamination as a common source of infection and
possible nosocomial transmission. Although the epi-
demiology of Ps. aeruginosa remains complex and not
fully elucidated, genomic analysis is an important
method for epidemiologic investigation and develop-
ment of rationale prevention measures. 
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PO124
CRYPTOCOCCOSIS IN PATIENTS WITH HEMATOLOGICAL
MALIGNANCIES. EXPERIENCE OF GIMEMA-INFECTION
Pagano L, Fianchi L, Caramatti C, Antonio D, Melillo L,
Masini L, Todeschini G, Girmenia C, Martino B, Cinieri
S, Falcucci P, Putzulu R, Martino P, Del Favero A 
GIMEMA Infection Program

Objective: To evaluate the clinical, laboratory char-
acteristics and outcome of patients with cryptococco-
sis complicating hematological diseases. Design: A ret-
rospective study, conducted over a ten-years period
(1993-2002). Setting: Twenty-one Haematology Divi-
sions in tertiary care or university hospitals. Results:
The study included 17 patients (m/f 12/5; median age
61 years) with hematologic diseases (6 AML, 3 NHL, 2
ALL, 2 MDS, 1 each for CLL, HD, MM, and CML) who
developed a crytococcosis. Among these, only 4
patients underwent stem cell transplantation (2 BMT,
1 aBMT, 1 PBSCT). Analyzing possible risk factors we
recognized that before the onset of infection: 6
patients received steroids for the underlying malig-
nancy; 4 patients suffered for diabetes mellitus; 2 had
cutaneous wounds and 1 each had respectively an
autoimmune disease, an hepatic cirrhosis, a chronic
renal failure and exposure to pigeons. Five patients
received an oral prophylaxis, in only 2 cases with flu-
conazole. Symptomatology was characterized by fever,
neurological and respiratory signs reflecting the pri-
mary sites of infection (5 blood, 4 CNS and lung respec-
tively, and 1 each gut, skin and mouth). Diagnosis was
made with antigen detection in serum or CSF, positive
microbiological culture or PCR. All patients started a
specific treatment (7 patients with fluconazole and 10
with deoxycolate or liposomal amphotericin B). Only 2
patients died from cryptococcosis within 30 days from
diagnosis.  Conclusions: Cryptococcosis represents a
very rare complication in patients with hematological
malignancies. It is characterized by a low lethality if
compared to that observed in the other fungal infec-
tions in neutropenic patients (i.e. aspergilloisis or
mucormycosis). A specific treatment, timely started, is
able to positively influence the outcome.

PO125
QUALITY OF LIFE IN A GERM-FREE ENVIRONMENT: DISTRESS AND
PSYCHOPHYSICAL PAIN PERCEPTION
Caocci G, Orano A, La Nasa G
Centro Trapianti Midollo Osseo, Ospedale R. Binaghi,
ASL n. 8, Cagliari, Italy

A germ-free single room is an isolated space-time
environment. In this special unit, bone marrow trans-
plantation (BMT) treated patients receive intensive and

individualized care which contributes to their feeling of
security. Environmental stressors can influence emo-
tional stability and perceived autonomy. The purpose of
this study was to analyze the effect of isolation on the
quality of life, distress and psychophysical pain per-
ception in BMT treated patients. The Experiential World
Inventory (EWI) of Bonneau and El Meligi was distrib-
uted to 13 consecutive patients (7M, 5F, mean age 40
years) at the beginning and end of isolation (from 32
to 60 days, mean 45). Patients received bone marrow
from related or unrelated donors, after reduced or stan-
dard conditioning regimens. The Questionnaire con-
tains 400 items and investigates 12 distinct scales: sen-
sorial perception, time perception, body image, self-
concept, social behaviour, thought, dysphoria, impul-
siveness, hyper and hypoesthesia, euphoria, anxiety. A
control group of 20 normal subjects confirmed the ref-
erence values reported in the Italian edition of the EWI.
The differences registered at the beginning and end of
isolation were significant (p<0.05) for the perception of
time, body image, social behaviour, impulsiveness and
euphoria scales. Our results show that prolonged iso-
lation in a germ-free single room may induce progres-
sive impairment of sensorial perception and body
image, acceleration of time perception with reduced
coping abilities, negative evaluation of self and a ten-
dency to communicate less with others. A better under-
standing of predisposition to distress and psychophys-
ical pain perception, careful monitoring of psycholog-
ical stability and reduction of environmental stressors,
may improve coping in BMT-treated patients.

PO126
HEMATOLOGIC HOME CARE:SUPPORTIVE THERAPY AND
CHEMOTHERAPY IN PATIENTS AFFECTED BY ACUTE LEUKEMIA
Casini C,* Carrai V,* Bartolozzi B,* Pagliai F,*
Rigacci L,° Bosi A*
Divisione di Ematologia, Università degli Studi* e
Azienda Ospedaliera Careggi°, Firenze, Italy

From 1992 Hematological Home Care (HHC) was
organized as an Institutional Activity supported by
Associazione Italiana Leucemie. One of the purposes of
this activity was the improvement of quality of life for
patients with refractory/resistant disease or ending in
death patients.From June 1992 to May 2003, 250
patients entered the HHC service:119 patients
(48%)were affected by acute leukemia (103 patients
presented AML and 16 presented ALL).Twenty-two
patients were ending in death; 13 patients discharged
from hospital and needed to continue home support-
ive therapy such as transfusions and antibiotics.These
patients have to be readmitted to the hospital in the
future for further treatments (two of these patients
were treated by HD-ARAC at home, three patients were
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submitted to BMT). Eighty patients presented refracto-
ry/resistant leukemia:41 patients were treated only by
supportive therapy,70% of these patients presented PS
3-4, the median age was 66 years (range 16-92), the
median assistance period was 72 days (range 3-425).
During HHC 78 patients were treated by palliative
chemotherapy: 40 patients were treated by 98 cycles
of monochemotherapy IV or SC, 38 patients were treat-
ed by oral chemotherapy; 84% of patients presented PS
2-3, the median age was 63 years (range 16-86)and the
median assistance period was 187 days (range 6-925).
The supportive therapy was characterized by 1144
transfusions of RBC, 177 platelet aphereses and 75
cycles of intravenous antibiotics. All patients during
the period of HHC have presented an infective or
hemorragic complication which could have induced
admission to hospital; 85% of these events were
resolved at home. During HHC 91 patients died,69
patients (86%) died at home. 

HEMOSTASIS, THROMBOSIS,
PLATELET DISEASES

PO127
HEMATOLOGIC HOME CARE PROGRAM: AN INNOVATIVE PROJECT TO
IMPROVE THE QUALITY OF LIFE IN HEMATOLOGIC PATIENTS
Ribera S, Nosari A, Barbarano L, Mostarda G, Cafro A,
Rossi V, Anghilieri M, Torretta M, Lazzetta C, Grassi D,
Duzzi G, Morra E
Hematologic Dept., Niguarda Ca’ Granda Hospital,
Milan, Italy

Every year the Haematology Division of Niguarda
Hospital in Milan takes care of about 800 new patients
suffering from oncological and hematologic patholo-
gies.  For a global approach and tailored care we organ-
ised a home care program. A project started in 2001 and
became fully effective in 2002 after a pilot period of
about one year. Design and Methods. Two kinds of
patients were considered eligible for the program: a)
chronic patients who were generally hospitalised or
attended Day Hospital; b) acute patients who were dis-
charged after chemotherapy treatment or after infec-
tion complications. Patients requiring blood tests, i.v.
therapy administration, infusion pump regulation for
continuous infusion treatment, parenteral nutrition,
catheter use management and medication were includ-
ed; periodic clinical controls were carried out by nurs-
es and hematologists. Results. From 1/01/02 to
30/04/03 41 patients, 22 F and 19 M, aged between 21
and 90 years (median 68 years), were assisted. Among
them 2 had hemolytic anemia, 3 acute leukemia, 9 lym-
phoproliferative syndromes, 15 multiple myeloma, 12
myelodysplastic/myeloproliferative syndromes. The
median duration of home care assistance was 46 days
(range 1-245) for a total of 1901 days. Two hundred
and eighty one home visits were provided (107 in 2002
and 173 in 2003 first quarter) for the following: 112
blood tests, 75 i.v. therapy infusions (antibiotic, diphos-
phonate, steroids and other drugs), 34 central venous
catheter managements, 38 nurses visits, 58 medical
examinations, 4 blood transfusions. Interpretation and
Conclusions. The characteristics of patients suffering
from malignant diseases and the lack of significant
hematologic home care experience caused several dif-
ficulties at the beginning of the project; however the
progressive increase in the number of patients and their
positive opinions about this approach encouraged the
operators to continue this project, despite the prob-
lems related to the management of these severely ill
patients. Haematological home care turned out to be a
feasible kind of assistance which enables us to improve
the quality of life and to reduce average costs of care
for each patient. 
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PO128
THROMBOPHILIC SCREENING IN PATIENTS WITH PAROXYSMAL
NOCTURNAL HEMOGLOBINURIA
Dragoni F,* Iori AP,* Avvisati G,** Pignoloni P,*
Minotti C,* Arcese W,* Bernasconi S,* Chistolini A,*
Mazzucconi MG*
*Hematology, Dept. Biotecnologie cellulari ed
Ematologia, Univ “La Sapienza”, Rome, Italy,
**Libera Università “Campus Biomedico”, Rome, Italy

Background. Paroxysmal nocturnal hemoglobinuria
(PNH) is an acquired disorder characterized by intravas-
cular hemolysis and life-threatening venous thrombo-
sis. Prophylactic anticoagulation treatment in all
patients could improve survival and reduce morbidity.
Patients and methods. Thirteen patients (males =2,
females =11; mean age 46 years, range 26-65) with
well documented PNH underwent prospective evalua-
tion of antithrombin, protein C, free and total protein
S, activated protein C resistance. In all patients the
presence of antiphospholipid antibodies was investi-
gated by kaolin clotting time (KCT), diluted Russel’s
viper venom time (DRVVT) and by research of anticar-
diolipin antibodies IgG and IgM (ACA-G and ACA-M).
Prevalence of factor V Leiden, prothrombin variant
G20210A and thermolabile variant C677T of methyl-
enetetrahydrofolate-reductase was evaluated. The
same parameters were evaluated in 100 normal sub-
jects (Males = 50, Females = 50; Mean age 45 years,
range 24-69) who constituted the control group and in
ten patients (males=5, females=5) with diagnosis of
aplastic anemia.  Results. Five patients (38.4%) had
history of thrombotic events vs no case in control group
(Fisher’s test = p < 0.0001) Antithrombin, protein C and
protein S were normal in all cases.  No patients had fac-
tor V Leiden and prothrombin variant G20210A. Only
one patients was homozigous for the thermolabile vari-
ant C677T of methylenetetrahydrofolate-reductase.
Antiphospholipid antibodies were found in eight
patients (61.5%)) and in one (1%) normal control (OR=
158.4, 95% CI= 14.4-4159.6). Only one patients (1%)
with diagnosis of aplastic anemia had antiphospholipid
antibodies. All five patients with PNH and history of
thrombotic events had antiphospholipid antibodies.
Conclusions. A high rate of patients with paroxysmal
nocturnal hemoglobinuria  have antiphospholipid anti-
bodies. An evaluation of the presence of antiphospho-
lipid antibodies should be performed in all patients with
paroxysmal nocturnal hemoglobinuria in order to iden-
tify the patients with thrombotic risk factors. 

PO129
INHERITED AND ACQUIRED THROMBOPHILIA IN ADULTS WITH
ACUTE LEUKEMIA AND THROMBOEMBOLIC EVENTS 
Melillo L, Grandone E,* Cascavilla N, Colaizzo D,*
Cappucci F,* Mantuano S, Musto P, Nobile M,
Sanpaolo G, Carella AM
Divisione di Ematologia e * Unità di Aterosclerosi e
Trombosi, IRCCS S. Giovanni Rotondo, Italy

Background. Thrombotic events (TE) are poorly inves-
tigated complications of adults with acute leukemia
(AL). Aim of this study was to determine the prevalence
of TE and to detect any association of TE with the pres-
ence of congenital or acquired prothrombotic factors in
patients affected by AL. Method. From  December  1999
to May 2003 we evaluated the prevalence of genetic
and acquired risk factors of thrombosis in a consecu-
tive series of 72 patients with AL at diagnosis. Thirty-
nine patients had acute lymphoblastic leukemia (ALL)
and 41 acute myeloblastic leukemia (AML) (AML-M3 in
9 cases). Median age was 39 years (range 16- 62). They
were treated according to the established GIMEMA
protocols. No patients received heparin or any other
anticoagulants. Factor V G1691A mutation (FV-L), pro-
thrombin G200210A (FII20210) gene variant, MTHFR
C677T variant, protein C, protein S and antithrombin
(AT) deficiency and the presence of lupus anticoagulant
(LA) and anticardiolipin antibodies (aCL) were evaluat-
ed.  Results. FV-L was observed in 1 patient (1.4%),
FIIA20210 mutation in 2 patients (2.8%) and MTHFR
C677T variant in 12 (16.6%) patients. The prevalence of
these mutations was not statistically different from
that observed in the general population from the same
ethnic background. Twenty-six (36.1%) patients had
hyperhomocystineimia (>95% above reference values),
partially related to the presence of TT MTHFR homozy-
gosity. As far as natural anticoagulants are concerned,
6 patients (9.5%) showed low levels of protein S, while
no patient showed deficit of protein C or AT. Low titer
of aCL was found in 2 (3.1%) cases. Six patients (8.3%)
(2 ALL, 2 AML and 2 AML-M3) developed TE, 5 of them
in the first month of follow up. Two out of six patients
(33.3%) showed the association of FV-L or FIIA20210
mutations and hyperhomocisteinemia. The OR for TE in
patients with double defects was 11.0 (95%CI 1.4-85.8,
Fisher exact test, p= 0.048).  Adults patients with AL
and presence of double prothrombotic defects appear
to be at high risk for the development of TE.
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PO130
THROMBOTIC RISK AMONG PATIENTS WITH
PHILADELPHIA-NEGATIVE CHRONIC MYELOPROLIFERATIVE
DISORDERS CARRIERS OF THROMBOPHILIC GENE POLYMORPHISMS
De Stefano V, Rossi E, Di Mario A, Zecchina G,* Za T,
Bosio S,* Chiusolo P, Camaschella C,* Leone G
Institute of Hematology, Catholic University, Rome,
Italy and * Department of Clinical and Biological
Sciences, University of Turin, Italy

Philadelphia-negative chronic myeloproliferative dis-
orders (CMDs) (polycythemia vera, PV, and essential
thrombocythemia, ET) are associated with a well estab-
lished thrombotic risk. In order to evaluate whether the
carriership of common gene polymorphisms associat-
ed with thrombophilia play a role in the development
of thromboembolic disease we studied 181 patients
with CMDs (M/F 90/91, median age 52 years, range 17
to 92). Diagnosis was PV in 84 cases and ET in 97 cas-
es. All patients were genotyped for the presence of fac-
tor V Leiden and prothrombin G20210A. Membrane gly-
coprotein (GP) Ia/IIa mediates platelet adhesion to col-
lagen and the C807T polymorphism in the GP Ia gene
is correlated with a variable expression of the platelet
surface receptor, being the TT genotype associated with
a higher receptor density; 111 patients of the present
series were genotyped also for the presence of such
polymorphism. Sixty-two patients (34.2%) suffered
from a vascular occlusive event, involving the arterial
system in 40 cases (22.1%) and the venous system in
22 cases (12.1%). Factor V Leiden and/or prothrombin
G20210A were present in 11 patients (17.7%) with
arterial (7) or venous thrombosis (4) and in 6 asympto-
matic patients (5%, relative risk 5.2, 95% CI 1.7 to
15.6). The relative risks for arterial (3.5, 95% CI 1.2 to
9.7) or venous events (3.6, 95% CI 1.1 to 11.7) among
carriers were similar. The distribution of the TT, CT, and
CC genotypes in the GP Ia gene was similar among
patients with thrombotic disease and among asympto-
matic individuals. In conclusion the 807 TT polymor-
phism in the GP Ia gene does not increase the throm-
botic risk in patients with CMDs. The magnitudine of
the risk for venous thromboembolism (VTE) associated
with factor V Leiden or prothrombin G20210A is simi-
lar to that found among patients with VTE and no CMDs
in comparison with normal subjects. The presence of
factor V Leiden or prothrombin G20210A appears to be
associated in this setting with a moderate increase in
risk for arterial occlusive events, unlike the patients
with arterial thromboembolism and no CMDs.  

PO131
RECOMBINANT ACTIVATED FACTOR VII IN THE MANAGEMENT OF
SEVERE HEMORRHAGES IN PATIENTS WITH HEMATOLOGICAL
MALIGNANCIES
Cupelli L, Dentamaro T, Picardi A, Cudillo L,
Mirabile M, Amadori S, De Fabritiis P
Hematology, University Tor Vergata, Rome, Italy

Bleeding after intensive chemotherapy or stem cell
transplantation is associated with reduced survival and
is a prognostic factor of poor outcome. Recombinant
factor VIIa (rFVIIa, Novoseven) has been used for treat-
ing severe bleeding associated with coagulopathies of
unknown pathophisiology; however, only sporadic cas-
es of hemorrhagic complications treated with rFVIIa in
patients with acute leukemia or after stem cell trans-
plantation have been reported. Eight patients with
hematological malignancies (5 AML, 2 ALL, 1 MM) who
developed severe bleeding complications were treated
with rFVIIa at dosage of either 40 (3 cases) or 100 (5
cases) mg/kg in 3 daily doses for a total of six admin-
istrations. Five patients were treated during the course
of allogeneic stem cell transplantation; 3 patients
affected by AML received rFVIIa before or during induc-
tion chemotherapy for a severe hemorrhage following
hepatic biopsy, a massive uterine hemorrhage and a
combination of gastrointestinal bleeding and hemor-
rhagic cystitis, respectively. Indications for rFVIIa in
transplanted patients were gastrointestinal (GI) bleed-
ing in 3 cases, hemorrhagic cystitis (HC) in 1 case and
a combination of GI bleeding and HC in 1 case. During
the treatment with rFVIIa, infusion of fresh frozen plas-
ma and platelet support was continued. Of the 3
patients with AML treated in an early phase of the dis-
ease, 2 showed  prompt and complete bleeding resolu-
tion and 1 achieved a partial response of the hemor-
rhagic complication. In both patients, the efficacy of
rFVIIa administration was confirmed by INR ratio vari-
ation, which showed a reduction of 41 and 36% of the
pre-treatment values, respectively. Of the 5 patients
receiving rFVIIa during the course of transplantation, 3
were considered partial responders because of tran-
sient improvement or stabilization of their bleeds; 2
cases failed to respond. Four out of the 5 transplanted
patients showed grade 3-4 aGVHD present before the
starting of bleeding episodes unresponsive to immuno-
suppressive therapy. Some correlation was found
between RBC units requirement and between the INR
reduction after rFVIIa and the type of clinical response
to Novoseven administration. The lack of toxicity dur-
ing infusion make this approach feasible; the clinical
benefit showed in a proportion of patients must be
confirmed in a larger controlled clinical trials and fur-
ther studies are required to define the optimal dose
and schedule of rFVIIa to be used in patients with
hematological malignancies.
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PO132
THE P2X1 RECEPTOR FOR ATP PLAYS AN ESSENTIAL ROLE IN
PLATELET AGGREGATION AT HIGH SHEAR
Cattaneo M,°* Marchese P,* Jacobson KA,#
Ruggeri ZM*
°Hematology and Thrombosis Unit, Ospedale San Paolo,
Department of Medicine, Surgery and Dentistry,Univer-
sity of Milano; *Department of Molecular and Experi-
mental Medicine, The Scripps Research Institute, La Jol-
la, CA; #Molecular Recognition Section, NIH, Bethesda,
MD, USA

Background. The P2X1 receptor is a fast ATP-gated
cation channel that is present in blood platelets. Its
role in platelet activation has been difficult to study
because it undergoes rapid desensitization by ATP
released during the preparation of platelet-rich plasma
(PRP). Recent studies have shown that the non
hydrolysable P2X1 agonist, α-β-methylene-ATP,
induces a transient platelet shape change in platelet
preparations to which the ATP degrading enzyme
apyrase was added to prevent receptor desensitization.
Further studies performed using the traditional light-
transmission aggregometer have indicated that P2X1
may have a marginal role in platelet aggregation
induced by threshold concentrations of collagen. How-
ever, these studies may not reflect accurately the situ-
ation at sites of vascular injury, where platelets inter-
act with thrombogenic subendothelial components
under flow conditions that generate variable levels of
shear stress, which are highest in small arterioles and,
in parthological conditions, at the top of atherosclerotic
plaques partially occluding the arterial lumen. Aim of
the study was to investigate the role of the platelet
P2X1 receptor in shear.induced platelet aggregation.
Methods. Using a cone-and-plate viscometer that
allows monitoring platelet aggregation in real-time,
we studied the role of P2X1 in shear-induced platelet
aggregation (SIPA) using PPACK-anticoagulated human
PRP containing apyrase (1.5 U/mL), which prevented
P2X1 desensitization. The results were compared to
those obtained 30 sec after the addition of alpha-beta-
methylene-ATP (10 µmol/L) to apyrase-PRP, which
caused P2X1 desensitization. Results. Platelet aggre-
gation in apyrase-PRP started after a lag-phase of
15.5±7.7 s (n=8) from the application of high shear
stress (108 dynes/cm2) and the signal measuring light
transmission reached a maximal amplitude of 3.8±2.5
nW. In contrast, after P2X1 desensitization with alpha-
beta-methylene-ATP, platelet aggregation was delayed
(lag phase, 36.3±15.2, p<0.001) and its amplitude was
decreased (1.9±1.5, p<0.01). The mean concentrations
of platelet factor 4 (PF4) 30 s after the application of
shear stress were 388±92 ng/mL in platelet-poor plas-
ma (PPP) from apyrase-PRP and 274±69 in PPP from
apyrase-PRP after P2X1 desensitization with alpha-

beta-methylene-ATP (p=0.02), indicating that P2X1
plays a role in platelet secretion induced by high shear
stress. Conclusions. It is well established that shear-
induced platelet aggregation is initiated by the inter-
action of soluble von Willebrand factor (VWF) multi-
mers with glycoprotein and there is evidence that it is
amplified by the interaction of released ADP with its P2
receptors. These results now indicate  that P2X1 stim-
ulation by released ATP may play an important role in
accelerating and amplifying VWF-mediated platelet
secretion and aggregation under flow conditions that
are relevant for normal hemostasis and, particularly,
pathological thrombosis.

PO133
EFFICACY AND SAFETY OF SPLENECTOMY IN AUTOIMMUNE
THROMBOCYTOPENIC PURPURA: LONG-TERM RESULTS OF 402
CASES
Vianelli N,* Galli M,° Poli M,* Devivo A,*
Intermesoli T,° Barbui T,° Baccarani M*
*Institute of Hematology and Medical Oncology
“Seràgnoli”, University of Bologna; °Department of
Hematology, Ospedali Riuniti, Bergamo, on behalf of
Guppo Italiano Malattie Ematologiche dell’Adulto
(GIMEMA)

Chronic autoimmune thrombocytopenic purpura
(ATP) is an autoimmune disease characterized by
increased platelet clearance caused by anti-platelet
autoantibodies, which bind circulating platelets, result-
ing in destruction by the reticuloendothelial system.
Corticosteroids (CS) is the therapy of first choice with
complete (CR) or partial (PR) response in about 70-80%
of cases. However, ATP patients begin refractory to CS
or other immunesuppressive drugs in the majority of
cases. Even though splenectomy (spl) is effective in
about 70-80% of these patients, few data are available
concerning its long-term results. We retrospectively
analyzed from the archives of 22 italian hematological
centres the available data of 402 patients; 137 males
and 265 females, with a median age at diagnosis of 34
yrs (range 1-84) who underwent to laparotomic
splenectomy for ATP. Median follow-up after splenec-
tomy was 57 months (range 1-498); 121 patients have
a follow-up>120 months. 387 patients were splenec-
tomized after 1 or more therapeutical approaches and
15 patients had no prior treatment (4 at diagnosis and
11 during follow-up). The median number of platelet at
splenectomy was 25×109/L (range 1-406), with a medi-
an interval of 14 months (range 1-384) from diagnosis
to splenectomy. 163 (40%) patients received polyvalent
pneumococcal vaccine. Complete response (CR) was
defined when PLT >150×109/L, partial response (PR)
when PLT 50-149×109/L and no response (NR) when
PLT<50×109/L or an increase less than 30×109/L respect
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to the baseline value after 1 month from splenectomy.
345 pts (86%) showed a good response (CR+PR) after
splenectomy. 79 of these (23%) relapsed with a medi-
an time from splenectomy of 8 months (range 2-236).
Most of the relapses (80%) were seen within 48 months
after splenectomy. 68/79 were subsequently treated
with a variety of other agents and a good response was
observed in 46 (68%) cases. 57 (16%) patients were
refractory and 53 of these were subsequently treated
with a variety of other agents and a good response was
observed in 23 cases. Three patients (1 relapsed and 2
refractories) died for intracranial hemorrhage after 149,
105 and 10 months from surgery. 12 patients (2%)
experienced a thrombotic complication after splenec-
tomy, fatal in three cases (all pts had a normal platelet
count at that time). 33 patients (8.2%) experienced a
major non fatal infectious complication during the fol-
low-up (16 pts close to splenectomy); the incidence of
infection among patients that received polyvalent
pneumococcal vaccine was 6.7% (11/163) and 9.2%
(22/239) among not vaccinated patients. We evaluat-
ed various pre and postsplenectomy variables for their
usefulness in predicting a favorable sustained response
or risk of relapse after splenectomy. In a multivariate
model using logistic regression the platelet number
after seven days from surgery and the number of vari-
ous treatments presplenectomy were predictive of
favorable response and only the platelet number after
seven days from surgery was predictive of relapse. This
report including one of the largest cohort of patients
described so far, confirms the efficacy and safety of
splenectomy in ITP. The long-term follow-up allow us
to demonstrate the low risk of relapse after four years
from splenectomy, confirming the potential of splenec-
tomy to provide long-term control of disease.

PO134
IDIOPATHIC THROMBOCYTOPENIC PURPURA IN THE ELDERLY:
CLINICAL COURSE IN 179 PATIENTS
Bizzoni L, Bernasconi S, Gentile M, Santoro C,
Laboni S, Mazzucconi MG
Dipartimento di Biotecnologie Cellulari ed Ematologia,
University “ La Sapienza” Rome, Italy

Idiopathic thrombocytopenic purpura (ITP) is often
diagnosed in the elderly (age ⁄ 65 years). We retro-
spectively analyzed 178 patients (males: 81, females:
97, mean age 72 years, range 65-87) affected by ITP
diagnosed from 1981 to 1998. At diagnosis, mean
platelet count was 55×109/L (range 1-139×109/L).
Bleeding symptoms were present in 73/178 (41%).
Bleeding symptoms were classified according to a score
system based on four severity categories. In detail, 105
patients did not show bleeding symptoms; 52 had score
1; 19, score 2; 2, score 3, no patients had score 4. At

diagnosis 112/178 (63%) (males: 60, females: 52, m/f
1.17, mean age 71 years, range 65-85, mean platelet
count: 79.5×109/L, range 23-139×109/L) were initially
observed without any therapy; 91 patients did not pre-
sent bleeding symptoms; 16 had score 1; 5, score 2. In
66/178 (37%) patients, (males: 21, females: 45, m/f
0.46, mean age 72 years; range 61-87) therapy was
started at diagnosis. At the beginning of therapy mean
platelet count was 15×109/L (range 1-43x109/L). Four-
teen patients did not show bleeding symptoms; 36 had
score 1; 14, score 2; 2, score 3. Ninety/112 (80%)
remained under observation during a long follow-up
(median 36 months). Among these, 5/90 patients
(5.5%) showed a spontaneous remission, without ther-
apy. Seventy-three/90 (81.1%), maintained platelet
count between 50 and 150×109/L, 12/90 (13.4%) main-
tained platelet count below 50×109/L, without occur-
rence of bleeding symptoms and without therapy need.
Of the 112 patients under observation, after a median
follow-up of 20 months, only in 11/112 (9.8%) therapy
was started either for decrease of platelet count from
baseline levels or for appearance of bleeding symptoms.
At the beginning of therapy, mean platelet count was
18.5×109/L; range 11-23×109/L; 2 patients showed
bleeding score 0; 1, score 1; 6, score 2; 2, score 3.
Eleven/112 (9.8%) patients, after a median follow-up of
47 months, showed the occurrence of other patholo-
gies. Four antiphospholipid antibodies (APA) syndrome,
3 myelodysplastic syndrome (MDS), 1 MALT gastric
lymphoma, 1 rheumatoid arthritis, 1 monoclonal gam-
mopathy of uncertain significance (MGUS), 1 ovarian
carcinoma. A total of 77 patients have been treated
(66 just after diagnosis and 11 after a period of follow-
up). Prednisone was the first-line treatment in all these
patients (mean daily dose 0.43mg/kg, range 0.1-1.5).
One month after therapy start in 49/77(63,6%), was
obtained complete (platelet count >150×109/L) and
partial response (platelet count >50×109/L); in 28
(36.4%) no response (platelet count <50×109/L). Thir-
ty-one/49 (63.3%) initially responding patients, main-
tained their first response after a median follow-up of
31.3 months. Fourteen/49 (28.6%) responding patients
relapsed after a median time of 13 months. Four/49
responding patients showed the occurrence of other
pathologies after a median period of follow-up of 46.85
months: two MDS, 1 chronic lymphocytic leukemia
(CLL) and 1 bladder carcinoma. One no responder
patient showed the occurrence of a gastric carcinoma
(median follow-up 59.3). Three/14 relapsed patients
showed the occurrence of other pathologies after a
median period of follow-up of  116.5 months: 1 MGUS,
1 pancreatic carcinoma, 1 APA syndrome. In all cases
the first-line therapy was prednisone, given at mean
daily doses much lower than standard doses used in
younger adults. It is noteworthy that initial overall
response rate was above 60% and that responses (40%)
tended to be persistent. Prednisone seems to be an
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appropriate initial treatment also in elderly patients In
fact, at the last control, 31 of 49 (63.3%) initially
responding patients, maintained their first response. At
the same time an adequate follow-up of elderly
patients with reduced platelet count is very important,
because of the possibility that isolated thrombocy-
topenia could not be a real ITP, defined as idiopathic
immunologic platelet hyperdestruction, but, on the
contrary, a disease due to production defect, or sec-
ondary to another pathology.

PO135
THE ASSAY OF PLASMA THROMBOPOIETIN CONSTITUTES A USEFUL
SUPPORT IN THE DIAGNOSIS OF THROMBOCYTOPENIA
Zocca N, Luzzatto G, Ramon R, Scandellari R,
Carraro G, Randi Ml, Fabris F
Department of Medical and Surgical Sciences,
University of Padua Medical School, Padua, Italy 

Introduction: TPO is the primary cytokine that specif-
ically regulates platelet production by inducing the pro-
liferation and maturation of megakaryocytes. Experi-
mental and clinical observations indicate that plasma
TPO levels are regulated by a c-Mpl-mediated endocy-
tosis dependent on both megakaryocyte and platelet
mass. Therefore the determination of TPO levels may be
a useful tool in the differential diagnosis of thrombo-
cytopenia and thrombocytosis. Materials and methods:
we determined TPO levels in 31 patients with heredi-
tary thrombocytopenia (HET), 11 patients with acute
immune thrombocytopenia (ITPA), 61 patients with
chronic immune thrombocytopenic purpura (ITPC), 16
patients with thrombocytopenia secondary to B and C
viral hepatitis (ITHCV-HBV), 44 patients with thrombo-
cytopenia secondary to decreased bone marrow mega-
karyocytes (hypoplasia). Further 63 patients with pri-
mary thrombocytosis were studied: 17 patients have
policythemia vera (PV) and 46 essential thrombo-
cythemia (TE). Venous EDTA anticoagulated blood was
centrifuged at 900 g × 15 min; plasma was then col-
lected, centrifuged at 12000 b × 15 min, and the super-
natant was stored at 70°C. Plasma TPO content was
measured using a commercial kit (R&D System, MN,
Minneapolis, USA) according to the manufacturer’s
instructions. Normal reference values for TPO
(30.25±32 pg/mL) were obtained from 62 healthy nor-
mal subjects (platelet count 265±61x109/L). 

Results (see Table below).

Mean±SD FAM ITPA ITPC ITHCV-HBV Hypoplasia PV TE

Age (years) 36±20 41±28 51±22 56±16 49±27 59±18 53±21
Gender F 17 M 14 F 4 M 7 F 35 M 26 F 9 M 7 F 15 M 29 F 4 M 13 F 33 M 13
PLTS(x109/L) 58±24 22±18 34±20 40±16 35±20 618±57 769±25
TPO (pg/mL) 62,6±108 118,1±109 78,8±103 118,6±116 785,3±758 69,5±10544,0±69

The mean TPO plasma level of Hypoplasia group was
significantly higher than the other groups (F=29.75;
p<0.001) of patients with thrombocytopenia. Plotting
a ROC curve for the diagnosis of thrombocytopenia sec-
ondary to bone marrow decrease of megakaryocytes,
the sensitivity and specificity of TPO assay was 73%
and 90% respectively with a threshold level of 170
pg/mL. The TPO median level of patients with PV and ET
was not statistically different from normal. Conclu-
sions: assay of plasma TPO seems to be a useful tool in
the diagnosis of thrombocytopenia since a level above
170 pg/mL is suggestive of a megakaryocytes mass
reduction.

PO136
THE R216Q MUTATION OF GATA-1 IS RESPONSIBLE FOR SEVERE
DYSMEGAKARYOCYTOPOIESIS AND MILD HEMOLYTIC ANEMIA WITH
UNBALANCED GLOBIN CHAIN SYNTHESIS
Ceresa I,* Pecci A,* Loffredo G,° Izzo P,# Noris P,*
Grosso M,# Bergamaschi G,* Rosti V,* Magrini U,*
Conti F,@ Poggi V,° Savoia A,@ Balduini CL*
*IRCCS Policlinico San Matteo-University of Pavia;
°Pausilipon Hospital, Naples; #University Federico II
and CEINGE-Biotecnologie Avanzate, Naples;
@TIGEM, Naples, Italy

The transcription factor GATA-1, together with its
cofactor FOG-1, regulates erythropoiesis and megakaryo-
cytopoiesis. Mutations occurring in the FOG-1 face of
GATA-1 are responsible for dyserythropoietic anemia with
thrombocytopenia, while R216Q, the only mutation iden-
tified in its DNA face, induces X-linked thrombocytope-
nia with thalassemia (XLTT). The former disorder has been
investigated in detail, while little is known about XLTT
since only one family has been investigated. We recent-
ly studied a second family (the propositus, a male, and
two females) with R216Q mutation. The propositus had
splenomegaly and petechiae with a prolonged bleeding
time and an imbalanced globin chain synthesis. Routine
analyses showed a mild anemia and high reticulocyte
count that, together with low aptoglobin and elevated
LDH plasma levels, were indicative of peripheral hemol-
ysis. Molecular studies on globin loci excluded the pres-
ence of defects in the β-globin gene or rearrangement
within the α-globin cluster. Hematopoietic colony assay
and morphological examination of the propositus’ bone
marrow showed mild dyserythropoietic aspects. Both dif-
ferentiation and proliferation of megakaryocyte (Mks)
were unaffected in vivo and in vitro, but maturing ele-
ments were severely dysmorphic and few of them
reached the stage of terminally differentiated and
platelet-elaborating Mks. Immunofluorescence revealed
that actin was abnormally distributed in Mks, but nor-
mally organized in the erythroid line. Optical and electron
microscopy showed that several platelets were round and
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large and characterized by the absence or paucity of
granules, abundant and dilated surface connected
canalicular system, as well as an abnormal distribution of
tubulin. Surface glycoproteins and in vitro aggregation of
platelets were normal, whereas shape change and cloth
retraction were defective. Imbalanced globin chain syn-
thesis was the only relevant defect in females. Our study
confirms the role of R216Q in XLTT. Affected males pre-
sent a mild dyserythropoiesis resulting in an imbalanced
globin chain synthesis and peripheral hemolysis, associ-
ated to a severe defect of Mks maturation inducing quan-
titative and qualitative platelet abnormalities. Obligate
female carriers are not easily distinguishable from sub-
jects with mild forms of β-thalassemia, thus raising a
new problem of differential diagnosis.

PO137
THE TREATMENT OF THE THROMBOTIC THROMBOCYTOPENIC
PURPURA BY ROSE’S SCORE
Casula P, Di Tucci A, Usala E, Mamusa A, Angelucci E
Hematology Division and BMT Unit, “A. Businco”
Hospital, Cagliari, Italy

Introduction: We report in this paper our experience
about the diagnosis and the treatment of the TTP. The
patients were treated according to the Rose’s score.
Materials and Methods: between 1992 and 2002, 34
patients (22 female/12 male, age 17-42 years) with TTP
were diagnosed and treated at the Hematology Division
of the “A. Businco” Hospital of Cagliari.  Hemolytic ane-
mia and thrombocytopenia were present in the 100%
of the cases, neurologic abnormalities in 58%, renal
dysfunction in 18% and fever in 22%. The patients with
score ?5 (20, 56.5%, group 1) were treated at onset
with plasma exchange (median 6, range 3-20) and the
patients with score <5 (14, 43.5%, group 2) were treat-
ed at first with plasma infusion. In both groups cryosu-
pernatant plasmatic, prednisone and antiplatelet
agents were used. Two patients required Vincristine and
two immunoglobulins. Results: sixteen out of 20
patients (80%) of group 1 achieved complete response;
4 (20%) died (1 for gastroenteric hemorrhage in the
course of first plasma exchange, 2 for renal failure and
1 for cardiac decompensation). Six patients out of 14
(42.8%) of group 2 achieved complete remission with
plasma infusion and steroids. Eight (57.2%) didn’t
achieve a complete remission with only infusion and
subsequently received successful plasma exchange. In
the whole group of 34 patients twenty-three patients
(67.6%) had a single event, 7 patients (20.6%) had 2
events and 4 (11.8%) had recurrent events (4-11). The
10 years Kaplan-Meier probability of survival and
relapse free survival were 80% and 25%, respectively.
Conclusions: microangiopathic hemolytic anemia and
thrombocytopenic were enough for diagnosis of TTP.

Plasma infusion with steroids obtained complete remis-
sion in 18% of affected patients. Death rate was sim-
ilar that reported in the literature. Deaths were corre-
lated to Rose?s score at diagnosis. Rose’s Score was
not related to relapse risk. Relapse risk persists for at
least 10 years after first event.

PO138
RISK FOR RECURRENT VENOUS THROMBOEMBOLISM AFTER A FIRST
SUPERFICIAL VEIN THROMBOSIS AMONG CARRIERS OF INHERITED
THROMBOPHILIA
De Stefano V, Rossi E, D’ Orazio A, Za T, Leone G 
Institute of Hematology, Catholic University, Rome,
Italy

The association of inherited thrombophilia with
superficial vein thrombosis (SVT) has been previously
demonstrated in a collaborative investigation (Thromb
Haemost 82,1215,1999). However, no information is
available about the long-term management of throm-
bophilic patients having suffered from SVT of the legs
as heralding event. We investigated 205 patients with
SVT (M/F 67/138, median age at the thrombotic event
36 years, range 15 to 74 years), in comparison with a
control group of 703 healthy individuals (M/F 410/293,
median age 41 years, range 7 to 93). A preliminary eval-
uation had ruled out patients with overt neoplastic or
autoimmune disease. Diagnosis was established by
ultrasonography in all cases, ruling out the coexistence
of a deep vein thrombosis (DVT). In 91 patients (44%)
SVT was associated with a circumstantial risk factor
(pregnancy in 13 cases, puerperium in 30, oral contra-
ceptive intake in 11, surgery in 12, trauma in 17, bed
rest in 4, other causes in 4). All individuals were geno-
typed for the presence of factor V Leiden (FV-GA) and
the G20210A polymorphism in the prothrombin gene
(PT-GA). Moreover all the patients underwent a diag-
nostic panel including measurement of antithrombin
(AT), protein C (PC), and protein S (PS). Among the con-
trols 21 individuals carried FV-GA (3%, 20 heterozy-
gotes and 1 homozygote) and 21 were heterozygous for
PT-GA (3%). Among the patients 73 (36%) had inher-
ited thrombophilia (1 AT deficiency, 8 PC deficiency, 10
PS deficiency, 37 FV-GA, 11 PT-GA, 6 combined defects),
with an associated risk for SVT 9.0 times higher than in
the controls (95% CI 6.0-13.8). One hundred and fifty-
three patients had an observation time between the
first SVT and the referral to our Thrombosis Center or a
recurrent event longer than 1 year and were considered
eligible to retrospectively evaluate the risk for recurrent
venous thromboembolism (VTE); the observation time
of the patients with thrombophilia (n= 63, 41%) and
those without (n= 90, 59%) was similar (median 5 and
6 years, respectively). No significant increase in the risk
for recurrent VTE was found among carriers of inherit-
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ed thrombophilia in comparison with non-carriers (rel-
ative risk 1.1, 95% CI 0.9-1.4). This finding did not
change after stratification for the circumstances of the
first event or of the recurrent event (spontaneous or
provoked), the type of recurrence (DVT or SVT), and the
type of thrombophilia (severe or mild). However, 21 of
the 63 recurrent DVTs of the legs occurred after an
unprophylaxed risk circumstance, in 11 cases (52%)
among thrombophilic individuals. In conclusion the car-
riers of inherited thrombophilia suffering from a first
SVT have no increase in risk for recurrent VTE in com-
parison with non-carriers; yet screening for inherited
thrombophilia does appear to be useful in identifyng
patients in whom antithrombotic prophylaxis during
risk circumstances is particularly warranted and in
identyfing asymptomatic relatives of the proband
patients for primary prophylaxis.  

PO139
CONCOMITANT ACTIVATION OF BOTH THE P2Y1 DRIVEN Gq AND
THE P2Y12 DRIVEN Gi PATHWAYS IS NECESSARY FOR NORMAL
ADP-INDUCED MOBILIZATION OF PLATELET CYTOPLASMIC CALCIUM
Cattaneo M,° Lombardi R,* Lecchi A*
°Unit of Hematology and Thrombosis, Ospedale San
Paolo, Department of Medicine, Surgery and Dentistry;
*A.Bianchi Bonomi Hemophilia and Thrombosis Center,
Department of Internal Medicine, IRCCS Ospedale
Maggiore,University of Milan, Italy

Background. Concomitant activation of both the
P2Y1-driven Gq and the P2Y12-driven Gi pathways is
necessary for normal ADP-induced platelet aggrega-
tion. It is generally accepted that the ADP-induced
increase in free cytoplasmic calcium ([Ca2+]i) is medi-
ated by the P2Y1 receptor only. However, the first
reported patient (VR) with P2Y12 deficiency (Cattaneo
et al., Blood 1992;80:2787) had borderline-low increas-
es in platelet [Ca2+]i induced by ADP, suggesting that
P2Y12 might play a role in ADP-induced intracellular
Ca2+ mobilization. Aim of the study was to evaluate
whether P2Y12 plays a role in the ADP-induced intra-
cellular Ca2+ mobilization. Methods. We studied the
ADP-induced [Ca2+]i increase in fura-2AM-loaded,
washed platelets from 17 normal subjects and 2
patients with congenital P2Y12 deficiency (VR and MG).
The experiments were performed in the presence of
EDTA (1 mmol/L) and in the presence or absence of the
antagonists for P2Y1 (A2P5P 0.5mmol/L) or P2Y12 (AR-
C69931MX 1 µmol/L). Results. The mean (±SD) increase
in [Ca2+]i induced by ADP (10 µmol/L) in normal
platelets was 376±95 nmol/L: it was completely abol-
ished by the P2Y1 antagonist A2P5P, while it was only
partially inhibited by the P2Y12 antagonist AR-
C69931MX (278±68, p<0.01). The ADP-induced
increase in [Ca2+]i in VR’s and MG’s platelets was bor-

derline-low (130 and 282) and was not further
decreased by AR-C69931MX (158 and 266), but was
completely abolished by A2P5P. The PI-3 kinase inhin-
itor wortmannin (0.1 µmol/L) did not significantly
affect the ADP-induced increase in [Ca2+]i in normal or
patients’ platelets. In addition, the adenylyl-cyclase
inhibitor SQ22536 (300 µmol/L) did not normalize the
ADP-induced increase in [Ca2+]i in normal platelets in
which the P2Y12-receptor had been blocked by AR-
C69931MX. Conclusions. Concomitant activation of
both the P2Y1-driven Gq and the P2Y12-driven Gi
pathways is necessary for normal ADP-induced [Ca2+]i
increase. Like for platelet aggregation, the P2Y1-driven
Gq pathway triggers the platelet [Ca2+]i response, while
the P2Y12-driven Gi pathway amplifies it. The mecha-
nism by which P2Y12 amplifies the ADP-induced
[Ca2+]i increase is still under investigation.

PO140
THROMBOTIC RISK AMONG PATIENTS WITH ACUTE LEUKEMIA
De Stefano V, Sorà F, Rossi E, Laurenti L, Fianchi L,
Pagano L, Sica S, Leone G
Institute of Hematology, Catholic University, Rome, Italy

The association of thromboembolic disease and acute
leukemia at diagnosis has been anedoctically reported
during the last 30 years. Patients with acute lymphoid
leukemia are known to have a not negligible thrombotic
risk (4% to 10%) related with administration of
asparaginase. In order to evaluate the overall throm-
botic risk associated with acute leukemia at diagnosis
and during treatment we carried out a prospective
study. The primary end-point was symptomatic venous
or arterial thrombosis diagnosed by objective methods;
superficial thombophlebitis of the arms (possibly due to
diagnostic or therapeutic phlebotomy) were not com-
puted as events of interest. We studied 379 patients
(M/F 200/179) with acute leukemia enrolled from 1993
to 2002: 310 with acute non lymphoid leukemia (ANLL),
31 of them with M3 leukemia, and 69 with acute lym-
phoid leukemia (ALL). The median age was 60 years
(range 14 to 89). During the observation time 24
thrombotic events were recorded: the median age of
the affected patients was 51 years (range 17 to 84).
Twelve events (8 deep vein thromboses, DVTs, of the
legs, 1 superficial thrombophlebitis (ST) of the leg, and
3 ischemic strokes) occurred among patients with ANLL
not-M3 (4.3%), 7 events (1 DVT of the arm, 4 DVTs of
the legs, 1 ST of the leg, and 1 cerebral venous throm-
bosis) occurred among patients with ALL (10.1%), and
5 events (4 DVTs of the legs, and 1 ischemic stroke)
occurred among M3 patients (16.1%). The cumulative
probability of thrombosis according to the Kaplan-
Meier curve was 3.4% at diagnosis, 4.3% after one
month, and 7.6% after six months. The Kaplan-Meier



analysis showed a higher but not significant risk for
thrombosis among ALL patients in comparison with
ANLL patients (hazard ratio 2.0, 95% CI 0.8 to 6.7, log-
rank test p=0.13). The M3 patients had an increased risk
for thrombosis in comparison with ANLL not-M3
patients (hazard ratio 3.5, 95% CI 1.6 to 35.4, p=0.01)
as well as in comparison with overall patients with not-
M3 leukemia (ANLL and ALL) (hazard ratio 2.7, 95% CI
1.1 to 18, p= 0.04). The prevalence of inherited throm-
bophilia among patients with thrombosis was not dif-
ferent from that of the general population (factor V
Leiden 4.2%, prothrombin G20210A 4.2%). The leuko-
cyte count at diagnosis was higher among patients with
thrombosis (median value 25.600 /mmc) than in
patients without vascular events (median value
3.900/mm3). In conclusion acute leukemia (in particu-
lar M3 leukemia) seems to be associated with a signif-
icant thrombotic risk (6.3%), in about half of the cas-
es occurring as heralding event not associated with
chemotherapy. Therefore clinical observation aimed to
diagnosis of thrombotic events is warranted. 

PO141
PULMONARY HYPERTENSION IN PATIENT WITH TYPE I GAUCHER’S
DISEASE AND THROMBOPHILIA
Giuffrida G, Figuera A, Cingari R, Burgio N,
Di Francesco E, Giustolisi R
Cattedra e Divisione di Ematologia con Trapianto,
Ospedale Ferrarotto, Catania, Italy

Gaucher’s disease (G.D.) type I (β-glucocerebrosidase
deficiency) is characterized by the storage of uncleaved
β-glucocerebroside in the cells of the reticuloendothe-
lial system leading to bone marrow infiltration,
hepatosplenomegaly and skeletal lesions. Haematolog-
ical changes with anemia, thrombocytopenia and
thrombocytopatie are common. Recently clotting fac-
tor and natural inhibitors deficiencies have also been
reported but the pathophysiology of such abnormalities
is still unclear. We describe a 39-year old male patient
with type I Gaucher’s disease (GD), diagnosed at 5 years
after splenectomy and treated with enzyme replace-
ment therapy (ETR) at the low dosage-high frequency
regimen (15 U/kg per month), presenting pulmonary
hypertension (PHT) and thrombophilic risk factors. At
admission the patient complained rest dyspnea and
inferior limbs oedemas. Echocardiography showed a
mild right heart dilatation, moderate tricuspid regurgi-
tation and pulmonary hypertension with pulmonary
artery systolic pressure (PAPs) at 42 mmHg. Pulmonary-
function testing outlined a moderate decrease of single
breath diffusing capacity for carbon monoxide (DLCO=
31,9 mL/mmHg/min corresponding to 65% of the pre-
dictive value), and a mild reduction of forced expirato-
ry flows. Arterial-blood gases evaluation indicated a

mild hypoxiemia with hyperventilatory hypocapnia.
Thrombophilic risk factors were evaluated and Factor V
Leiden mutation (homozygous) and low levels of protein
S (24%-n.v:70-140%) were detected.  ETR with
Imiglucerase (Cerezime-Genzyme CO) at high doses (60
U/kg per month) and oral anticoagulant therapy with
Warfarin was immediately started.  Pulmonary involve-
ment was thought to be prevalent only in the more
severe cases of the neuronopathic forms (types II and
III); however, it was demonstrated an incidence of more
than 50% abnormal pulmonary function tests among
patients with the non-neuronopathic form (type I). Sev-
eral possible pathophysiological mechanisms account
for lung involvement in GD. Gaucher’s cells (GC) can fill
the alveolar spaces and/or the inter- and intralobular
septa, loading to air space and/or interstitial disease,
respectively. The commonest pattern of pulmonary
involvement was the presence of Gaucher’s cells in the
septal capillaries. This phenomenon probably represents
release of GC from the bone marrow into the systemic
circulation and it has been suggested that the hyper-
tension is due to plugging of alveolar septal capillaries.
Another possible mechanism, recently ipothyzed, is pul-
monary thromboembolism. In our patient thrombophilic
risk factors may predispose to pulmonary thromboem-
bolism and to PHT.  Few cases of GD type I with PHT are
described in literature. In these patients hypercoagula-
bility might act as a precipitating factor for PHT and
therefore an useful combination of high dose of ETR
and anticoagulant therapy may be indicated.

PO142
ACQUIRED HEMOPHILIA ASSOCIATED WITH MYELODYSPLASTIC
SYNDROME
Giuffrida G, Figuera A, Cingari R, Burgio N,
Di Francesco E, Giustolisi R
Cattedra e Divisione di Ematologia con Trapianto,
Ospedale Ferrarotto, Catania, Italy

Acquired hemophilia (AH) is a rare bleeding disorder
caused by an autoimmune depletion of factor VIII C (F
VIII:C), due to specific inhibitor. The inhibitor may occur
in association with pregnancy or post-partum,
autoimmune diseases, medication, solid tumors and
hematologic malignancies. An association with lym-
phoproliferative disorders has been reported, while
association with myelodysplastic syndrome (MDS) is
extremely rare and only one case, to our knowledge, has
been described. Treatment has of two objectives: per-
manent inhibitor suppression and management of the
acute bleeding episode, but no general consensus exists
on the best therapeutic approach. Recently investiga-
tions suggest that oral cyclophosphamide and pred-
nisone, without FVIII therapy, may be useful in patients
with high titer inhibitor. We report a case of AH asso-

135

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003



ciated with MDS treated only with oral immunosup-
pressive therapy. A 73-year old woman, with a 10-years
hystory of MDS-Refractory Anemia, developed spon-
taneous soft tissue hemorrhages, hematuria and pro-
gressive anemia (Hb 7,5gr/dL), although platelets num-
ber was normal (Plt 207×109). Her family history was
negative for hemorrhagic diathesis. Coagulation assay
showed a normal prothombin time and fibrinogen lev-
els and a prolonged activated partial thromboplastin
time (APTT 115’’-n.v. 34’’). FVIII C level was < 1% (n.v.
60-150); lupus anticoagulant’s research was negative.
An antibody direct against FVIII C was found at high
titre (130 BU/mL). A diagnosis of AH was made and
oral immunosuppressive therapy with prednisone 1
mg/kg/day and cyclophosphamide 100mg/day was
started. APTT, level of FVIII and inhibitor was measured
every 1-week APTT gradually returned to normal value,
inhibitor level decreased whereas FVIII levels increased
and returned to normal value after 4 weeks (Table 1).
One month later, hemorrhagic diathesis disappeared
and Hb increased (11 g/dL) without blood transfusions.
Cyclophosphamide was stopped after 4 weeks and
prednisone was gradually tapered off after 3 months.
In patients with MDS has been hypothesized a dysreg-
ulation of the immune system that may favour the
development of an abnormal lymphoid clone and in our
case, probably, autoantibodies against FVIII. In conclu-
sion our observation illustrates high titre inhibitor-AH
associated with MDS- Refractory Anemia successfully
treated with only oral prednisone and low dose of
cyclophosphamide. Causal relationship between MDS
and AH remains speculative. Although the clinical
course is not predictable and inhibitor may disappear
spontaneously, in some cases, with high titre inhibitor
associated with malignant disease, combined therapy
with prednisone and cyclophosphamide may be suffi-
cient to suppress inhibitor and to arrest bleeding.

Table 1. Coagulation profiles.

n.v. At visit 1st wk 2nd wk 3rd wk 4th wk

APTT (sec) 34” 115” 82 63 45 33
F VIII (%) 60-150% < 1 4 41 53 69
F VIII inhibitor (BU/mL) < 0,01% 130 45 4 2 < 0,01

PO143
IgG ANTIPROTHROMBIN ANTIBODIES FROM PATIENTS WITH
ANTIPHOSPHOLIPID SYNDROME INHIBIT THE INACTIVATION OF
FACTOR Va BY ACTIVATED PROTEIN C
Galli M, Willems GW,* Rosing J,§* Janssen RM,*
Govers J,§* Barbui T, Zwaal RFA,§* Bevers EM§*
Dept. of Hematology, Ospedali Riuniti, Bergamo, Italy
and *Cardiovascular Research Institute Maastricht
and §Dept. of Biochemistry, Maastricht University,
Maastricht, The Netherlands

Interference of antiphospholipid antibodies with the
anticoagulant activity of the protein C pathway has
been suggested to play a role in the development of the
thrombotic complications of antiphospholipid syn-
drome. IgG anti-β2-glycoprotein I antibodies have been
shown to inhibit the lipid-dependent inactivation of
factor Va (FVa) by activated protein C in plasma. Here,
we studied the effect of antiprothrombin antibodies on
the inactivation of FVa in a system with purified coag-
ulation factors. Total IgG was isolated from plasma of
five antiphospholipid-positive patients and two con-
trols. In all cases, patients’ IgG recognized human pro-
thrombin bound to anionic lipid surfaces as detected by
ELISA and ellypsometry, displayed lupus anticoagulant
activity in normal and β2-glycoprotein I-depleted
human plasma, and inhibited the lipid-dependent
human prothrombin activation by the prothrombinase
complex in a system with purified coagulation factors.
To assess the interference of these antiprothrombin
antibodies on the lipid-dependent inactivation of FVa
by activated protein C, 1 µM human prothrombin was
preincubated with test IgG in the presence of 1 µM
lipid vesicles composed of 20 mol% phosphatidylserine
and 80 mol% phosphatidylcholine and 3 mM CaCl2.
Subsequently, 0.15 µM protein S, 40 pM Factor Va, and
100 pM activated protein C were added and the resid-
ual amount of FVa remaining after 10 minutes was
determined. Under these experimental conditions,
residual FVa amounted 17-20% when 1.5 mg/mL nor-
mal IgG was present. In the presence of the same con-
centration of patient IgG, the residual FVa ranged from
31 to 82%. The inhibitory effect was strictly dependent
on the presence of human prothrombin, ruling out an
effect of antibodies - if any - directed against protein
S or activated protein C. Furthermore, the inhibitory
effect was proportional to the concentration of IgG and
was strongly diminished at a 10-20 fold higher lipid
concentration.  In conclusion, antiprothrombin IgG
inhibit the lipid-dependent inactivation of FVa by the
protein C pathway in a system with purified proteins.
This effect may contribute to the increased risk of
(venous) thrombosis in the antiphospholipid syndrome
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MANAGING CLINICALLY SUSPECTED DEEP VENOUS THROMBOSIS
(DVT). THE EXPERIENCE OF ANCONA UMBERTO I-TORRETTE
HOSPITAL: THE TVP TEAM
Rupoli S,1 Pulini S,1 Agostini V,1 Argalia G,2 Barulli S,1
Candela M,4 Catalini R,5 Cola G,5 Da Lio L,7 Fraticelli
P,4 Paci E,3 Pagliariccio G,6 Ravaglia F,7 Salvi A,8
Scortechini AR,1 Tassetti A,1 Zingaretti O,5 Leoni P1

1Clinica di Ematologia, 2Radiologia Clinica, 3Radiologia
e Diagnostica per Immagini, 4Clinica Medica, 5Clinica
di Medicina Interna, 6Clinica di Chirurgia Vascolare
Università Politecnica delle Marche, Azienda Ospedale
Umberto I, Ancona 7Laboratorio Analisi, 8Medicina
d’ Urgenza Azienda Ospedale Umberto I, Ancona, Italy

Venous thromboembolism (VTE) is the third most
common cardiovascular disease; its prevalence exceeds
1 per 1000. To answer the growing demand of integra-
tion between clinical, laboratory and instrumental
approach to the patient with clinical suspect of DVT in
our hospital it has been constituted a thrombosis care
unit called TVP-TEAM. The main purposes have been to
give patients a preferential way of access to the hos-
pital, an overall and optimized diagnostic process, a
timely beginning of the most appropriate therapy and
a following continuos management of the oral antico-
agulant therapy according to INR, performed by the
Anticoagulation Specialized Center. We combined clin-
ical assessment (the standardized clinical probability),
D-dimer testing (latex-enhanced turbidimetric assay)
and colourflowdoppler; all the procedures were per-
formed immediately. We stratified patients into high,
intermediate, or low risk-categories and applied Wells?
modified diagnostic model; therefore we used LMWH
as protective anticoagulation for up to 72 hours when
immediate testing for DVT was not available or for high
risk-categories that underwent venography. During a
period of 6 months between 15/01/2002 and
15/07/2002 235 patients aged 63 (range 20-95) with
clinical suspect of acute DVT came to our attention;
170 patients were managed by the TVP-TEAM and 65
patients were evaluated by the Emergency Department
since they arrived in hospital at night or during week
ends. Pretest Clinical Probability (PCP) according to
Wells score resulted low, moderate and high respec-
tively in 65%, 20% and 15% of patients. Considering
a D-Dimer cut off at 500 ng/mL the test resulted neg-
ative in 91% and positive in 9%; considering together
data on D-Dimers and PCP, D-Dimers were increased in
21% of patients with high PCP, in 4% with moderate
PCP and in 5% with low PCP. Colour flow doppler was
performed in 99% patients; it revealed 51 (22%) DVT
and 17 superficial thrombophlebitis.  Among patients
with DVT 45 (89%) had a lower limb thrombosis. DVT
diagnosis was associated with increased D-dimers only
in 24% of patients; regarding to PCP, DVT diagnosis

has been made respectively in 56%, 25% and 5% of
patients with high, moderate and low PCP. Based on
these data showing a very low sensitivity and specificity
of D-dimer testing (57% and 20%, even with a nega-
tive predictive value of 96%) we recommended a diag-
nostic strategy combining PCP and colourflowdoppler,
until the evaluation of a better cut-off between nega-
tive and positive results for D-D assay.  Among the 51
patients with DVT, 29% were affected by cancer; in
51% patients the DVT has been defined as idiopathic;
45% were hospitalized for older age or cancer; the
mean lenght of hospitalization was 4 days (range 1-40).
TEAM TVP data also indicate that home treatment (HT)
for DVT is becoming an accepted and safe procedure
even in high-risk patients; therefore 43% of patients
with DVT and cancer were treated at home with no dif-
ferences between hospitalized patients and HT in terms
of major outcomes. Although an economic analysis was
not planned, TEAM TVP approach seems to be cost-
effective and well accepted by patients and physicians.

PO145
SAFETY AND EFFICACY OF ENOXAPARIN TREATEMENT IN VENOUS
THROMBOEMBOLIC DISEASE DURING ACUTE LEUKEMIA
Vallisa D, Imberti D,° Anselmi E, Arcari A, Bernuzzi P,
Bertè R, Lazzaro A, Moroni FC, Cavanna L 
Medical Oncology and Ematology Unit, Civic Hospital,
Piacenza, Italy, °3rd Medical Unit, Civic Hospital Pia-
cenza, Italy

Venous thromboembolism (VTE) is a quite common
complication in the setting of acute leukemia, althought
the real incidence is so far unknown. Treatment of such
complication is still matter of debate, related to a very
high bleeding risk in this group of patients. From
December 2000 to December 2002, 4 Caucasian
patients affected by acute leukemia developed VTE
complications: 3 males and 1 female, mean age 55,7
years (range 27-77). Two patients, affected by acute
lymphoid leukemia (L1 and L2 according FAB classifi-
cation), showed deep vein thrombosis during
chemotherapy administration; 1 patient affected acute
myeloid leukemia (AML, M2 according to FAB) experi-
enced pulmonary thromboembolism at diagnosis, while
another patient affected by AML (M4 according to FAB)
developed deep venous thrombosis during induction
treatment. In all the cases clinical diagnosis of sympto-
matic VTE manifestations was confirmed by objective
imaging procedures: in all cases lower limb venous eco-
colordoppler, in 1 case ventilation-perfusion lung scan.
All the patients were treated with enoxaparin 100 UI/kg
twice a day subcutaneously for 3 weeks, followed by a
30% reduction of the total daily dose for about at least
6 months. The same enoxaparin schedule was applied
even when platelet count was below 20,000/mL.
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Platelet count at the beginning of enoxaparin treat-
ment was very low (mean 50,000/mL, range 12,000-
121,000/mL) and the treatment did not affected platelet
recovery. During antithrombotic treatment neither VTE
recurrencies or hemorragic complication occurred. Con-
clusions: enoxaparin revealed to be efficacious and safe
in the management of patients affected by acute
leukemia complicated by deep vein thrombosis with or
without pulmonary embolism. As a matter of fact
enoxaparin cured acute vein thrombosis, prevented
recurrency and did not cause any hemorragic compli-
cation despite prolonged severe piastrinopenia.

PO146
PROTHROMBIN A20210 MUTATION AND FV LEIDEN AS POTENTIAL
RISK FACTORS OF RECURRENT STROKE IN PATIENTS WITH ATRIAL
SEPTAL ABNORMALITIES
Musso R,* Cultrera D,° di Grazia A,§ Sortino G,°
Azzaro MP,° Di Francesco E,° Cipolla A,* Burgio S,*
Giustolisi R°
*Hemophilia and Thrombosis Reference Regional
Center, Catania, °Institute of Hematology, Catania,
§Cardiology Institute, Catania, Italy

The potential role of patent foramen ovale and atri-
al septal aneurysm in the genesis of ischaemic stroke
(IS) in young adults while taking antiplatelet drugs has
frequently reported (May YL et al. N Engl  J Med 2001;
345:1740). Until now, to uncertainty about the mech-
anisms of IS systematically recorded, the precise data
on the risk of IS recurrence as well as a wide coagula-
tion prophile are lacking despite the clear base-line
vascular studies. These latter aspects are of clinical rel-
evance to better establish therapeutic decisions in
patients with cardiac septal abnormalities. We here
report that the coagulation study for inherited or
acquired thrombophilia must also be performed to
define better the generis of the recurrent stroke in these
young adults. 13 patients (7F/6M, aged 16-44 yrs) with
a high risk of recurrent stroke while taking aspirin were
investigated for free-protein S (PS), protein C (PC),
antithrombin III (ATIII) and lupus anticoagulant (LAC) by
automated methods (Dade Behring). Antiphospholipid
antibodies (APA) were determined (ELISA assay). ProC
global (Dade Behring) as a suitable coagulation test for
the determination of the anticoagulatory capacity of
the PC system was performed. Prothrombin A20210
mutation and Factor V Leiden were done by polymerase
chain reaction and restricted enzyme digestion accord-
ing to our laboratory procedure. 12-lead electrocar-
diography, echocardiography, cerebral computed
tomography or magnetic resonance imaging, cervical
and transcranial ultrasonography were reviewed by
neuroradiologists and cardiologists before our study. In
all of them, APA and LAC were absent. Two patients

showed inherited deficit of PS and one of PC. In 10/13
patients the ProC global normalized ratio was
0.72±0.09 vs 0.93±0.11 in controls (p<0.001), thus sug-
gesting a deficiency (hereditary or acquired) of the PC
system. In 5 of them (3 females and 2 males) we found
prothrombin A20210 mutation and in 2 (1 female and
1 male) FV Leiden was present. Therefore, in our sub-
jects while taking aspirin the septal disorder is signifi-
cantly associated with an increased risk of recurrent
stroke. A genetic thrombofilic status was found. In our
opinion, these patients with documented hypercoagu-
lation and/or inherited thrombophilic disorders, would
benefit only from combined more aggressive thera-
peutic strategies, such as a combination of antiplatelet
drugs, long-term anticoagulation, or closure of the
foramen ovale. 

PO147
TREATMENT OF IDIOPATHIC THROMBOCYTOPENIC PURPUR: RESULTS
OF A RANDOMIZED TRIAL COMPARING LOW VERSUS HIGH DOSES OF
PREDNISONE AS FIRST-LINE THERAPY
Bernasconi S, Bizzoni L, Gentile M, Iaboni S, Santoro C,
Mazzucconi MG
Ematologia, Dipartimento di Biotecnologie Cellulari ed
Ematologia, Università degli Studi “ La Sapienza”
Roma, Italy

Ninety-eight adult patients affected by previously
untreated idiopathic thrombocytopenic purpura (ITP)
(females: 70, males: 28; mean age 38 years, range 20-
65), were enrolled in a protocol of study with the aim
to compare the efficacy of low versus high doses of
prednisone as first-line therapy. Enrolled patients had
platelet count < 20×109/L, or >20×109/L with bleeding
symptoms; they were randomised according to the fol-
lowing schedules: a) Random A (47 patients): Pred-
nisone 0.25 mg/kg for 21 days; b) Random B (51
patients): Prednisone 2 mg/kg for 21 days. Response
was evaluated at the 3rd week and at the last follow-
up. Criteria were as follows: complete response (CR):
platelet count > 150×109/L; partial response (PR)
>50<150×109/L; minimal response (MR): platelet count
> 20<50×109/L; no response: platelet count < 20×109/L.
After induction therapy, patients who obtained CR,
tapered and stopped prednisone within a week;
patients who obtained PR, MR, and patients who did
not respond tapered prednisone to 0.10-0.25 mg/kg per
day as maintenance therapy. At the 3rd week respons-
es were as follows: Random A (evaluable patients 45):
CR 4/45 (8.9%); PR 8/45 (17.8%); MR 21/45 (46.6%);
NR 12/45 (26.7%); Random B (evaluable patients 48):
CR 16/48 (33.3%); PR 18/48 (37.5%); MR 7/48 (14.6%);
NR 7/48 (14.6%). At the last assessement the situation
was: Random A (evaluable patients 45): CR 8/45
(17.7%); PR 9/45 (20%); MR 3/45 (6.6%); NR 1/45
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(2.2%) after a median follow-up of 26.2 months (range
1.6-92.8 months); 18/33 (54.5%) responding patients
(CR+PR+MR) relapsed after a median time of 12,6
months (range 0.6-67.2 months); 5 patients performed
splenectomy (4 NR, 1 MR); 1 patient developed other
patology (La syndrome). Random B (evaluable patients
47): CR 9/47 (19.1%); PR 8/47 (17%); MR 1/47 (2.1%);
NR 1/47 (2.1%) after a median follow-up of 28.5
months (range 4.6-99 months); 21/41 (51.2%) respond-
ing patients relapsed after a median follow-up of 4.6
months (range 0.86-65.6 months); 5 patients per-
formed splenectomy (4 NR, 1 MR); 2 patients developed
other pathologies (La syndrome). Conclusions. these
data show that the two therapeutic regimens are com-
parable in term of efficacy because there are no sta-
tistical significant differences comparing the overall
responses at the 3rd week and at the last control (p>
0.05). Anyway we can observe that between random A
and B there is a difference in quality of response: after
induction period, high doses prednisone allow to obtain
more CR+PR as compared to low dose (p=0.001). More-
over, number of relapses and splenectomies is the same
in the two arms of protocol. Median time at which
relapses occurred was shorter in Random B as com-
pared to Random A. 

PO148
THE ROLE OF PLATELET APOPTOSIS AND DENDRITIC CELLS IN
IDIOPATHIC THROMBOCYTOPENIC PURPURA: A FURTHER
CHARACTERIZATION
Fagioli ME,* Catani L,* Tazzari PL,° Ricci F,° Poli M,°
Curti A,* Lemoli RM,* Amabile M,° Conte R,*
Baccarani M,* Vianelli N*
*Institute of Hematology and Medical Oncology “L. e A.
Seràgnoli”, University of Bologna and °Blood Transfu-
sion Center, Azienda Ospedaliera di Bologna, Italy

The pathogenesis of chronic immune thrombocy-
topenic purpura (ITP)  has not yet been elucidated. Stud-
ies suggest that, in particular circumstances, cells dying
by apoptosis may trigger a specific immune response.
Evidence is accumulating that modifications of auto-
antigens during apoptosis lead to the development of
autoantibodies by bypassing the normal mechanisms of
tolerance. Recent studies suggest that also platelets may
undergo an apoptotic program. Furthermore, several
findings suggest that dendritic cells (DC) are likely to
have a role in the pathogenesis of autoimmunity. How-
ever, their role as antigen presenting cells in ITP is far to
be defined. Therefore, in this study, we investigated the
apoptotic platelet program and the immune response to
fresh and aged platelets of active ITP (9 cases). Patients,
3 males and  6 females, were at diagnosis (5 cases) or at
least 3 months from therapy (4 cases). The median
platelet number at the time of the study was 31x109/L

(range 5-65). After isolation, fresh washed platelets and
platelets aged in a serum-free buffer for 3 and 6 days at
37°C were assessed by flow cytometry for  phos-
phatidylserine exposure using annexin-V-FITC. The expo-
sure of phosphatidylserine was significantly higher in
fresh washed (p< 0.05) and aged platelets (day 3;
p< 0.03) of ITP patients in comparison with the normal
counterpart. In order to test if phosphatidylserine expo-
sure was due to apoptosis or  platelet activation we test-
ed also the expression of CD62P in fresh and aged
platelets. We found that the CD62P expression had
about 1.5 fold increase in ITP or normal aged platelets
(days +2,+3) in comparison with the fresh samples. By
contrast, annexin V showed a 4-8 fold increase. We
monitored also the presence of activated caspases in
platelets by means of a fluorescent analogue of z-vad-
fmk molecule (z-vad-FITC) and flow cytometry. Caspase
activation was presente either in normal or ITP platelets
but there was no significant difference between the two
groups. To further characterize caspases activation, we
tested also if the exposure of phosphatitdylserine was  a
caspase-dependent process. Platelets, aged for 3 and 6
days,  were incubated  with specific inhibitor of activated
caspases 3 and 9 (Z-LEHD and Z-DEVD). We found that
the exposure of phosphatidylserine was unaffected by
these inhibitors. CD14+ monocytes were selected by
high-gradient magnetic separation and differentiated
to immature dendritic cells with granulocyte-macro-
phage colony-stimulating factor and interleukin-4 for 6-
7 days and then induced to terminal maturation by the
addition of LPS. Dendritic cells (DC), either from ITP
patients or from normal subjects, were characterized by
concentration, immunophenotyping and ability of pre-
senting fresh and aged platelets (day +3 and +6) to
autologous and allogeneic T lymphocytes. After 8 days,
the culture contained adherent large cell clusters with
the typical morphology of DC. There was a trend toward
a higher number of DC/1x106 CD14+ cells seeded in ITP
patients compared with healthy subjects (p 0.06). Flow
cytometric analysis indicated that the gated cells
expressed all surface markers of mature DCs (CD83+,
CD40+, CD86+, CD80+, HLA-Dr+, CD14±). We found
that DC from ITP patients show a higher expression of
CD86 (p<0.04) in comparison with the normal counter-
part. CD14-derived DC of ITP patients, pulsed with fresh
or aged platelets before the addition of maturation stim-
ulus, stimulated more efficiently autologous and allo-
geneic T-cell proliferation in comparison with the DC
from healthy subjects (p<0.05). These data demonstrate
that ITP platelets could be more susceptible to apopto-
sis than the normal counterpart  and that platelet apop-
tosis is, in part, caspases-independent. Furthermore, our
results clearly demonstrate that the antigen presenta-
tion capacity of DC is increased in ITP.
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PO149
SEROLOGICAL ASPECTS OF AUTOIMMUNE THROMBOCYTOPENIA
Fratellanza G,* Fratellanza A,° D’onofrio M,*
Paesano L,* d’agostino E,* Misso S,^ Pignata L,°
Formisano S*
*Immunohematology and Transfusion Medicine,
University “Federico II”, Napoli; °Department of
Pediatrics, University “Federico II”, Napoli; ^Unit of
Transfusion Medicine, Hospital “San Sebastiano”,
Caserta, Italy

Symptomatic thrombocytopenia is caused in the
majority of the cases by an immune-mediated injury
and the most common clinical feature is autoimmune
thrombocytopenia (AITP). This syndrome, clinically
characterized by thrombocytopenia with normal or
increased number of megakaryocytes, can occur as an
acute or chronic disease. In case of suspected AITP, the
first question is to confirm the immunological patho-
genesis by detecting the presence of platelet-associat-
ed immunoglobulins (PAIg) and demonstrating that
these are really specific anti-platelet autoantibodies.
However, a large amount of PAIg may be detected on
platelets of healthy subjects and of patients with non-
immune thrombocytopenia. We studied 42 patients (14
children, 7 pregnant women, 21 adults) with suspect-
ed AITP. The detection of PAIg was carried out with a
solid-phase test, PSIFT (platelet suspension immuno
fluorescence test) and MAIPA (monoclonal antibody
immobilization of platelet antigens). All samples result-
ed positive to the screening. To differentiate unspecif-
ic platelet-bound IgG from specific autoantibodies and
to characterize their specific antigenic target, the acid
elution test was performed; the autoantibodies
obtained were tested with a panel of typed platelets.
The elution test was not performed in 12 patients (4
children, 1 pregnant women, 7 adults) because of insuf-
ficient samples. We analyzed 30 eluates with three dif-
ferent methods: the Western blotting tecnique (using
a chemiluminescent marker), a commercial ELISA test
(Pak-Auto GTI) and an indirect MAIPA. Four of 30 elu-
ates (2 children and 2 adults) were non-reactive. In the
other 26 tests, the revealed antibody specificities were
the following: GpIIIa, GpIIb, Gp120, GpIV, GpIa, GpIIa,
GpIb. Moreover, in some cases, different autoantibod-
ies were associated and/or panagglutinant. In conclu-
sion, our results confirm in AITP: 1) the relevance of
performing the acid eluate test to identify anti-platelet
autoantibodies; 2) the targets of autoantibodies are
public platelet antigens; 3) autoantibodies reveal a het-
erogeneous and complex antigenic specificity.

PO150
RITUXIMAB TREATMENT FOR ADULTS WITH AUTOIMMUNE
HEMATOLOGIC DISEASES
Falcone A, Bodenizza C, La Sala A, Nobile M,
Sanpaolo G, Carella AM
Unit of Hematology, IRCCS “Casa Sollievo della
Sofferenza”, San Giovanni Rotondo, Italy

Idiopathic thrombocytopenic purpura (ITP) and
autoimmune hemolitic anemia (AEA) were immuno-
mediated disorders. There are the patients unresponsive
to corticosteroids therapy and splenectomy or that
relapsed post conventional therapy. Novel approach to
treatment of ITP and AEA is to use of Rituximab. Rit-
uximab is a human-mouse chimeric monoclonal anti-
body wich reacts specifically with the CD20 antigen,
currently used for the treatment of non Hodgkin lym-
phoma. Rituximab is highly effective for depletion of B-
cels, and the rationale for its use in autoimmune hema-
tologic diseases rests on the attempt to eliminate
autoreactive B-cell clone, as previous experiences. We
reported the effectiveness and side effect of Rituximab
treatment in four patients with ITP and one patient
with AEA. Four patients with ITP and one patient with
AEA were treated with weekly infusion of Rituximab
375 mg/m2, for 4 weeks. Three patients whith ITP
underwent previously splenectomy. All patients had
already received at least two lines of treatment,includ-
ing oral prednisone, intravenous immunoglobulins, also
vincristine in two patients and endoxan in two cases.
The median value of platelets, before therapy with Rit-
uximab, was 6×109/L. The laboratory evaluation includ-
ing immunology studies: antinuclear antibodies, antiD-
NA, lupus anticoagulant (LA), anticardiolipin antibod-
ies (ACA), tests for C3 and C4 fractions of complement,
were performed and in all patients were negative.
Platelet-associated IgG was quantified and it was pos-
itive in one case. At present 1/4 patient with ITP
obtained a partial remission with platelet level
>50×109/L/L. The reponse is still maintened a +90 days
after the end of treatment. The responsive patient failed
to demonstrate antibodies anti-platelets. Also the
patient with AEA had complete response with normal
Hb level and disappearance of antibody. The patient
have remained in remission during follow-up of 6
months. Rituximab was well tolerated and in particu-
lar infections complications were not observed. Periph-
eral bood B cells, evalueted by flow cytometry, showed
a reduction respect baseline value after the first dose
of treatment. Our results indicate that Rituximab ther-
apy has a limited effect in patients with hematologic
immune disorders. In view of its mild toxicity, it should
be considered in affected patients who do not respond
to standard therapy. The exact mechanismd of action
remain to be explored to better select elegible patients.
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PO151
SPLENECTOMY IN IDIOPATHIC THROMBOCYTOPENIC PURPURA:
FOLLOW-UP IN 53 CASES
Villa MR, Chiurazzi F, Ciancia R, Martinelli V,
Marra N, Rotoli B
Cattedra di Ematologia, Università Federico II, Napoli,
Italy

Idiopathic thrombocytoemic purpura (ITP) is an
acquired disease characterized by low platelet count
caused by autoreactive antibodies that bind to platelets
and shorten their life. In adult, ITP resolves sponta-
neously only rarely. In all symptomatic patients initial
therapy with steroid is indicated; response rate varies
between 60-90%, depending on intensity and duration
of the treatment. Most adults relapse when prednisone
is tapered; in these patients splenectomy is the second
choicetreatment. Since 1988, in our Institution we have
treated 1500 patients affected by ITP; in 53 cases
(3.5%) we have indicated splenectomy for refractory or
relapsed disease. Mean age at splenectomy was 30
years (range 12-76) and male to female ratio was 1:2.5.
Mean time from diagnosis to splenectomy was 53
months (range 6-120), with a median of 18 months. All
patients had been pretreated with a mean of 3 lines
(range 1-6), always including steroids and often includ-
ing danazol, i.v. IgG, azathioprine. We used i.v. IgG to
induce a transient remission before surgery only in a

few patients with steroid-resistant severe thrombocy-
topenia. A few surgical complication occurred but no
intra or postoperative hemorrage. In the most recent
years, splenectomy has been performed with a video-
laparoscopic technique, wich further reduces intra- and
post-operatory complications. After splenectomy, 15
patients (28%) relapsed; 12 of them were retreated
with steroid or danazole and at present are in CR, 7 still
under treatment. Two patients refractory to additional
therapy (steroid, danazole and chemotherapy) have
been treated with rituximab, attaining a second CR.
One patient refractory to splenectomy refused addi-
tional therapy although having severe thrombocytope-
nia. All patient relapsing after splenectomy had been
steroid resistant before surgery. All patients have been
followed up after splenectomy for a mean time of 62
months (range 12-254). 15/52 patients were lost to
follow-up after 3 years. During the follow-up, one
patient died for intracranial hemorrage. No other
hemorragic accident neither thrombotic complication
has been observe. Before surgery 6/53 patients (11%)
were immunized with Streptococcus pneumoniae vac-
cine even in the not-vaccinate group, no patient expe-
rienced severe infectious complications during the fol-
low-up. Splenectomy is curative in a high percentage
of steroid refractory or relapsed ITP patients, and in our
series was not associated with complications, even
after a long follow-up. 

141

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003



LYMPHOPROLIFERATIVE SYNDROMES II

PO152
ACTIVATED T LYMPHOCYTES EXERT AN ANTI-TUMORAL EFFECT
AGAINST AUTOLOGOUS CHRONIC LYMPHATIC LEUKEMIA CELLS
Di Ianni M, Terenzi A, Di Florio S, Bazzucchi F,
Moretti L, Tabilio A
Hematology and Clinical Immunology Section,
Department of Clinical and Experimental Medicine,
University of Perugia, Italy

Chronic lymphocytic leukemia (CLL) is the most com-
mon type of leukemia in the Western world. Several phe-
notypic and multiple functional abnormalities such as
depressed response to mitogens and antigens, a dimin-
ished mixed lymphocyte reaction and a reduced T-lym-
phocyte colony forming capacity have been described.
Recent in vitro studies have shown that when activated
with OKT3 and interleukin-2 (IL-2), T lymphocytes lyse
autologous leukemia cells from some patients with CLL.
Blood samples from 32 patients with CLL were processed
with two E-rosetting steps (day 0) and the T cell frac-
tion was activated with OKT3. After culture in complete
medium with IL-2 for 10 days, T-cells were tested for
cytotoxicity against autologous B cells with the
51chromium release assay.  At the day 0 the T-lympho-
cyte subsets composition were as follow (median-range):
CD3 83% (52.1-95.4); CD4 49.1% (13.2-65.7); CD8
26.5%(8.45-54.8); CD20 2.07%(0.04-30.52); CD56
11.5% (2.25-22.5). After 10 days culture we observed
CD3 86% (29.7-94.9); CD4 26.6% (7.1-64.2); CD8 51.6%
(15.1-68.3); CD20 0.43% (0.01-4.4), CD56 11.5 (7.1-
24.2). The 51chromium release assay showed a cytotox-
ic index > 30% in 5/32 cases (15.6%). To verify their in
vivo effect three groups of NOD/SCID mice were inject-
ed intraperitoneally with cells obtained at different
stages of the above procedure. Group 1: 100×106 CLL B-
lymphocytes; Group 2: 100×106 CLL B lymphocytes and
20×106 non-activated autologous T-lymphocytes; Group
3: 100×106 CLL B lymphocytes and 20×106 cytotoxic
(according to the 51chromium release assay) OKT3 acti-
vated autologous T-lymphocytes.  Engraftment was
assessed on day +30 by means of FACS analysis of peri-
toneal fluid samples. We found a different rates of B-CLL
engraftment in the different set of experiments, proba-
bly due to the different stage of disease. The table below
shows the results (median - range).  As expected when
mice were injected with non cytotoxic/activated T cells
we didn’t find any in vivo antitumor effect.  PCR analy-

sis for IgH genes was performed on the different sets of
experiment. As expected when we used non citotoxic T
lymphocytes, PCR analysis revealed the presence of the
rearrangement in all groups of mice, indicating the fail-
ure on the eradication of B CLL leukemia engraftment by
the non citotoxic autologous T activated lymphocytes.
Viceversa, when we used citotoxic T lymphocytes, PCR
analysis showed the disappearance of neoplastic cells
and the presence of the only CD3+ cells, demonstrating
the capacity of the CD3+ autologous activated citotox-
ic cells in preventing the engraftment of BCLL cells. Our
results show that it is possible to separate T-lymphocyte
from CLL patients on large scale; these T lymphocytes
can be cultivated obtaining a final population virtually
containing no CD20+ cells; in same examined cases, T
lymphocytes exert an in vitro cytotoxic effect on
leukemia cells; OKT3/IL-2 activated T lymphocytes pre-
vent CLL in the human/mouse chimera, showing that an
antitumoral effect occurs in vivo.

Group I Group II Group III

CD3 (%) 0.01(0-0.38) 2.86 (0.47-15.4) 10.14 (4.12-17.9)

CD20 (%) 5.1 (1.28-10.7) 5.24 (2.7-6.01) 0.13 (0.05-0.32)

PO153
TECHNETIUM-99M SESTAMIBI SCINTIGRAPHY IN MULTIPLE
MYELOMA AND MONOCLONAL GAMMOPATHIES: A MULTICENTER
STUDY ON 154 PATIENTS
Mele A, Offidani M,^ Marconi M,^ Guiducci B,
Brunori M,° Agostini V,§ Spinelli A,* Cambioli F,*
Nonni M,°° Cinti P,°° Ascoli G,°° Malerba l,^
Corvatta L,^ Erer B, Sparaventi G, Nicolini G,
D’Adamo F, Delfini C, Leopardi G, Gaziev D, Giardini C,
Sodani P, Leoni P,^ Visani G
U.O. Ematologia, Azienda San Salvatore, Pesaro;
^Clinica di Ematologia, Università degli Studi di Anco-
na; ° U.O. di Medicina Interna, Fano; §U.O. di Oncoema-
tologia, Rimini; * Servizio di Medicina Nucleare Pesaro;
°°Servizio di Medicina Nucleare Ancona, Italy

Introduction. Technetium 99m sestamibi (Tc99m ses-
tamibi) is a reliable positive tracer of skeletal lesions in
some neoplastic tissues, including multiple myeloma
(MM). We investigated the diagnostic role and limits of
this procedure in tracing active disease in patients
affected by MM or monoclonal gammopathies of unde-
fined significance (MGUS) and compared with those of
conventional X-ray. Design and Methods. One hundred
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and fifty-four patients affected by MM (129) or MGUS
(25) were studied by whole body scans obtained 20
minutes after administration of 740 MBq of Tc99m ses-
tamibi. The clinical characteristics of patients are sum-
marized in Table 1.

Table 1. Clinical characteristics of 154 patients with either MM or
MGUS at the time of baseline study.

MM (129) MGUS (25)
n. (%) n. (%)

Males/females 60 (46.5)/69 (53.8) 14 (56)/11 (44)
Age (years) median (range) 65 (35-83) 63 (38-74)

Diagnosis
multiple myeloma 111 (86)
smouldering myeloma 10 (7.8)
solitary myeloma 8 (6.2)

Disease stage
I 25 (22.5)
II 18 (16.2)
III 68 (61.3)

MC type
IgG 91 (70.5) 22(88)
IgA 19 (14.7) 28 (8)
IgM 1 (4)

Bence Jones 15 (11.6)
not secretive 4 (3.1)

Status disease
Untreated 27 (20.9)
Complete Response 10 (7.8)
Partial Response 21 (16.3)
Minimal Response 2 (1.6)
Stable disease 33 (25.6)
Relapsed 36 (27.9)

Hb (g/dL) median (range) 11.9 (7.9-16) 13.9 (10.3-16.7)
CRP (mg/dL) median (range) 0.4 (0.01-8) 0.4 (0.1-2.8)
Bone marrow infiltration (%) 15 (0-100) 8 (2-40)
β2-microglobulin (mg/dL median (range) 1.9 (0.01-6.2) 1.6 (0.01-2.4)

A Tc99m sestamibi uptake pattern and/or semiquan-
titative score was used and scintigraphic findings were
correlated with clinical and laboratory data. According
to the results of the conventional staging procedure
and clinical status two groups of patients were defined:
1) patients with evolutive disease (relapsed, de novo
MM in stage II and III, stable disease SD and minimal
response MR), 2) patients with not evolutive disease
(MGUS, complete response CR, de novo stage I MM,
partial response PR). Results. Only one patient (4%)
with MGUS showed a positive Tc99m sestamibi scan. X-
ray was false positive in 4 cases (16%). The specificity

of Tc99m sestamibi in this group of patients was 96%
whereas the X-ray specificity was lower (83%). Among
the 129 MM patients, a positive Tc99m sestamibi scan
and X-ray was exhibited by 60 (47%) and 59 (50%)
patients, respectively. The Tc99m sestamibi was positive
in 3 patients (30%) with smouldering myeloma where-
as X-ray was negative. In solitary myeloma, 6 (75%)
and 4 (50%) patients exhibited a positive Tc99m ses-
tamibi scan and X-ray, respectively.  Table 2 showes the
results of Tc99m sestamibi and X-ray in MM patients
according to response to the treatment. The sensitivi-
ty and specificity of Tc99m sestamibi in MM was 66%
and 73%, respectively. The X-ray sensitivity and speci-
ficity was 70% and 64%. Among patients with CR, the
Tc99m sestamibi specificity was 90% vs 20% with X-
ray. At univariate analysis, the Tc99m sestamibi corre-
lated with disease activity as determined by diagnosis
(MM vs smouldering vs solitary myeloma; p= 0.0004),
β2 microglobulin (p=0.007), CRP (p= 0.01), hemoglobin
levels (p< 0.001).

Table 2. Results of Tc 99m sestamibi scan and X-ray in patients with
MM.

MIBI X-ray
Positive Negative Positive Negative
n. (%) n. (%) n. (%) n. (%)

Complete Response 1 (10) 9 (90) 8 (80) 2 (20)
Partial Response 7 (33) 14 (67) 14 (70) 6 (30)
Stable Disease 9 (37) 15 (63) 12 (57) 9 (43)
Minimal Response 1 (50) 1 (50) 0 2 (100)
Relapsed 25 (71) 10 (29) 20 (69) 9 (31)

ESR (p=0.009), bone pain (p=0.001), bone marrow
infiltration (p=0.02), immunoglobulin value (p=0.002)
and with status of disease (evolutive vs not-evolutive;
p< 0.001). The Tc99m sestamibi scan correlated with
response to the treatment (CR vs not-CR; v=0.002) and
X-ray bone survey (p=0.01). We found no correlation
between positive Tc99m sestamibi and age, gender,
stage and MC-type. At multivariate analysis a positive
pattern correlated with evolutive disease (p<0.001). In
53 MM patients the scans were graded according to
extension (E) and intensity (I) (Pace’s score system) and
were correlated to the most relevant clinical and hema-
tological variables. We found a statistical significant
correlation between the pattern score and bone mar-
row infiltration (p=0.03), β2 microglobulin (p=0.03),
bone pain (p=0.003), response to the treatment
(p=0.005) and with status of the disease (p=0.01). Con-
clusion. This study provides evidence that Tc99m ses-
tamibi scan is a useful adjunct to the investigation of
MM and MGUS with high specificity and a good sen-
sitivity. The Tc99m sestamibi specificity rose to 100%
and 90% in patients with MGUS and MM in CR, respec-
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tively. Tc99m sestamibi scintigraphy has been reported
to be positive in 30% of smoldering myelomas. The long
term follow-up of these patients can lead to the under-
standing of whether positive pattern represents a para-
meter of evolution in MM. This study showed the good
correlation of Tc99m sestamibi scan with biological
parameters and clinical response; therefore we think
that this procedure may have a prognostic value in this
group of patients.

PO154
LABORATORY WORK-UP FOR A COMPLETE MOLECULAR DIAGNOSIS
ON ALL PATIENTS; EXPERIENCE OF THE U.O EMATOLOGIA
‘A. BUSINCO’, CAGLIARI
Culurgioni F,* Pulisci D,* Ennas MG,° Tavera MI,°
Zucca MG,° Biggio V,° Angelucci E*
*U.O. di Ematologia, Centro Trapianti Midollo Osseo,
Ospedale Oncologico A.Businco, Asl 8; °Cagliari; Dipar-
timento di Citomorfologia, Università agli Studi di
Cagliari, Italy

A number of genes are involved in chromosomal
translocations in acute lymphoblastic leukemia (ALL).
The resulting hybrid genes encode for a host of fusion
proteins with roles in key cellular processes, such as
cell proliferation and apoptosis. Molecular analysis can
provide useful data for both prognostic and therapeu-
tic purposes. We have studied chromosomal rearrange-
ments in 45 cases of ALL. Translocations t(1;19), t(9;22)
P210, t(9;22) P190, were analyzed according to the
BIOMED I protocol, a standardized protocol provided
with a confirmation test for first diagnosis, while
translocations t(6;11), t(9;11) and t(11;19) have been
investigated according to a protocol provided by the
Instituts fur Pharmazeutische Biologie JWG Universi-
taet, Frankfurt. The t(4;11) rearrangement was studied
with both methods. The lymphoblastoid cell lines SEM
and RS,MV, established from two pediatric patients
positive for the t(4;11) have been used as positive con-
trols. None of the 45 patients analyzed was found pos-
itive for t(1,19), t(4;11), t(6;11), t (9;11) and t(11;19)
translocations. The BCR/ABL gene rearrangement was
present in 6 cases (6/45, 11.1%) and of these, 3 cases
(6.6%) were p210 and 2 (4.4%) were p190. Overall, the
two RT-PCR base methods proved to be both rapid and
highly specific for the translocations t(1;19), t(9;22)
P210, t(9;22) P190 and for those rearrangements that
involve the MLL (mixed lineage lymphoma) gene on
11q23, namely t(4;11),t(6;11),t(9;11) t(11;19). It is
known, however, that MLL can fuse to over 50 differ-
ent partner genes in ALL. A new method based on
reverse PCR allows for the analysis of such rare variants.
This new method offers the advantage of using DNA,
instead of cDNA, as template for PCR, thus allowing
working with more stable samples and requiring min-

imum amounts of starting material at the time of first
diagnosis. The method uses genomic DNA, digested
with restriction enzymes BamHI and Bgl2 and then lig-
ated and amplified by PCR with the Expand Plus long
PCR kit (Roche diagnostics). Taken together the three
methods can identify the complete spectrum of mole-
cular alterations found in B-ALL.

PO155
MINIMAL RESIDUAL DISEASE MONITORING BY QUANTITATIVE REAL
TIME-PCR DURING TREATMENT WITH STI571 FOR BCR/ABL-POSITIVE
ACUTE LYMPHOBLASTIC LEUKEMIA
Piccaluga PP, Malagola M, Rondoni M, Amabile M,
Bianchini M, Ottaviani E, Giannini B, Vigna E, Bosi C,
Gaitani S, Paolini S, Russo D,* Visani G,° Fiacchini M,
Martinelli G, Baccarani M 
Institute of Haematology and Medical Oncology “L.
and A. Seràgnoli”, S. Orsola-Malpighi Hospital, Univer-
sity of Bologna, Bologna, Italy, *Cattedra di Ematolo-
gia, Università di Brescia, Italy, °Department of Hema-
tology, S. Salvatore Hospital, Pesaro, Italy

We report on in 12 adults with bcr/abl-positive ALL,
treated with imatinib mesylate in combination with
intrathecal prophylaxis, in which MRD monitoring by
qRT-PCR was performed and used in order to modify,
when possible, the treatment program. Two patients
received Imatinib as maintenance therapy while in 1st
CR. One of them is still in 1st molecular CR after 11
months of therapy. The other patient experienced a
molecular relapse after 7 months of therapy with ima-
tinib and was then submitted to an allogeneic-SCT from
VUD. Eight patients were treated with Imatinib while in
relapse (5 in 1st and 2 in 2nd relapse) or being refrac-
tory (1). Five out of eight (62.5%) obtained a CHR, 1/8
(12.5%) a marrow-CR with incomplete platelets recov-
ery, and 2/8 (25%) were refractory. Their median
response duration was 7.5 months (range, 4-37
months). The median overall survival was 9 months
(range, 3-38 months). Four out of six patients relapsed
after 4, 7, 8, and 8 months, respectively. In one case we
administered imatinib plus α-interferon. After 1 month
of therapy, the patient achieved a 3rd molecular CR until
now persistent, with a follow up of 37 months. One
patient is in CHR after 4 months of imatinib therapy.
One patient experienced a molecular relapse after 4
months of therapy at 600 mg/day and then, not being
immediately suitable an HLA-matched donor, the ima-
tinib dose was increased up to 800 mg/day. After 4
weeks, he achieved a new molecular remission. Then, he
was submitted to allogeneic-SCT from VUD when in
molecular CR, 8 months after receiving the first dose of
imatinib.  Two patients were treated at diagnosis (UPN
11, 12). Both achieved a CHR. One of them relapsed
after 4 months, was resistant to further conventional
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salvage treatments and died after 5 months. The other
is in CHR, while on therapy with imatinib, with a fol-
low up of 4 months. All the patients who relapsed pre-
sented with bone marrow involvement at relapse; none
presented with CNS involvement, or with other signs of
extramedullary leukemia. Imatinib is effective in
bcr/abl-positive ALL. Unfortunately the duration of
response is brief. The association with intrathecal pro-
phylaxis is safe and effective. Finally, MDR monitoring
by quantitative RT-PCR is usefeful for an optimal
patient management.

Funding: supported in part by AIL (Bologna and
Pesaro), AIRC, COFIN 2001 (S. Tura) and COFIN 2002 (M.
Baccarani) grants, Ateneo 60% (Baccarani and Fiacchi-
ni), Fondazione del Monte di Bologna e Ravenna.

PO156
DOMINANT PROGNOSTIC EFFECT OF RISK CLASS OVER TREATMENT
INTENSIFICATION WITH MARROW AUTOGRAFT AND POST-GRAFT
CHEMOTHERAPY IN ADULT ACUTE LYMPHOBLASTIC LEUKEMIA:
LONG-TERM UPDATE OF THE “IVAP” TRIAL
Bassan R,* Di Bona E,° Rambaldi A,* Rossi G,#
Pogliani EM,@ Lambertenghi Deliliers G,^ Oldani E,*
Barbui T*
Hematology, Hospital Bergamo,* Vicenza,° Brescia,#
Monza,@ Milano,^ Italy

Between 1991-1993, 96 patients were enrolled into
the collaborative IVAP trial, introducing idarubicin for
remission induction and consolidation for adult ALL, and
increasing consolidation intensity with an autologous
bone marrow consolidation (ABMT) phase (pts. aged <51
years) followed by further chemotherapy for 12 weeks
and low-dose maintenance for 6 months (ABMT pts.) or
18 months. Here we provide a long-term update of study
results (Br J Haematol 1999;104:755) with special
emphasis on the results of the ABMT plus chemothera-
py phase in different risk classes. Due to toxicity reasons,
the response rate to induction chemotherapy with IVAP
(idarubicin-VCR-ASP-PDN) was 44% (7/16) with IVAP-
1 (cumulative idarubicin 36 mg/m2, concurrent ASP) vs.
90% (72/80) with IVAP-2 (cumulative idarubicin 20
mg/m2, delayed ASP), in patients aged 15-60 years
(median 32). 10 patients were electively submitted to an
allogeneic SCT. The ABMT was unpurged and followed
early intensive consolidation with idarubicin-VCR-
CYCLO, CNS radio-chemoprophylaxis, and conditioning
with high dose BCNU-etoposide-melphalan. Multivari-
ate prognostic analysis identified the following risk
classes: standard risk (SR n=26, no risk factor: blast
count >25×109/L, B-mature or T-cell phenotype, t(9;22)
or t(4,11)), intermediate-high risk (IHR n=35, any one
risk factor present), and very high-risk (VHR n=18, any
two risk factors). DFS probabilty at 10 years was 0.30,
and it was 0.29 for ABMT-treated patients. DFS proba-

bility for SR group was 0.53, 0.27 for IHR group, and
0.06 for VHR group (p=0.0000). To determine further the
impact of ABMT-plus-chemotherapy phase in the dif-
ferent risk classes, we compared the long-term outcome
of distinct risk groups by ABMT (plus post-graft
chemotherapy) having been carried out or not (the
analysis was not applicable to VHR group). 8-10-year
DFS rates were the following: SR ABMT+ (n=12) 0.56, SR
ABMT- (n=12) 0.41; IHR ABMT+ (n=16) 0.19, IHR ABMT-
(n=10) 0.10. All p values from comparative DFS analy-
ses were non-significant, particularly when considering
the younger age of ABMT+ patients (<51 years). In sum-
mary, compared to recently published chemotherapy
series (including the most recent developments from our
group), this long-term update do not support a key role
for a drug conditioning-based ABMT in adult ALL.

PO157
LONG-TERM SURVIVAL AFTER CHEMOTHERAPY OF ADULT PATIENTS
WITH ACUTE LYMPHOBLASTIC LEUKEMIA: A SINGLE CENTER
EXPERIENCE OF 112 CONSECUTIVE PATIENTS OVER A 14-YEAR
PERIOD
Cascavilla N, Melillo L, Musto P, Dell’olio M, Nobile
M, La Sala A, Bodenizza Ca, Scalzulli P, Carella AM
Department of Hematology and Bone Marrow
Transplantation, IRCCS Casa Sollievo della Sofferenza
Hospital, San Giovanni Rotondo, Italy

Few studies on long-term survival (LTS) after
chemotherapy in adult Acute Lymphoblastic Leukemia
(ALL) patients have been reported. In this paper we ana-
lyze a single-center experience about the characteris-
tics of 28 adult ALL patients diagnosed in our Depart-
ment of Hematology between 1985 and 1998. One-
hundred and twelve ALL patients, referred to our obser-
vation from 1984 to 1998 and completely treated by
standard chemotherapy, have been reviewed for this
long-term follow-up. All the patients underwent allo-
geneic stem cells or bone marrow transplantation have
been excluded. The patients included in the study
received chemotherapy according to 5 different sched-
ules such as AIEOP 9502 (5 patients), GIMEMA ALL
0183 (33 patients), ALL 0288 (41 patients), ALL 0394 (7
patients) and ALL 0496 (26 patients) protocols. For each
schedule the patients with LTS resulted 2 (40%), 7
(21.2%), 10 (24.4%), 2 (28.6%) and 7 (29.6%), respec-
tively. On the whole, out of 112 evaluable patients, 28
(25%) had a LTS defined as survival in 1st CR greater
than 5 years (median LTS 126 months; range 62-228
months). The median age was 21 years (range 16-56
yrs.). No case had a WBC count greater than
306.5×109/L/L (median WBC count: 6.5×109/L - range:
1-28). The Male/Female, L2/L1 FAB cytotype and B/T
cell lineage ratio was 17/11, 13/15 and 19/9, respec-
tively. No case was Ph’ chromosome or BCL/ABL posi-
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tive. Out of 19 patients belonging to B cell lineage there
were 14 Common ALL, 4 Early-Pre-B ALL and 1 Pre-B
ALL. Among the 9 cases with T cell lineage ALL, 4 case
showed an early -T phenotype and 5 case a late-T phe-
notype. Myeloid antigens such as CD13, CD33 and
CD15 were expressed in 7/15 (46.7%), 7/16 (43.7%)
and 2/18 (11.1%) evaluable cases, respectively. CD34
antigen at a cut-off greater than 20% was present only
in 4/20 (20%) patients. Only one T-ALL patient showed
a late neuropsychological sequelae although this
patient did not receive prophylactic CNS irradiation.
During induction or consolidation chemotherapy 10
patient (35.7%) with LTS had an adjunctive event such
as systemic mycosis (2 cases), pulmonary embolism (1
case), intestinal infarction (1 case), interstitial bron-
chopneumonia (5 cases) and acute appendicitis (1
case).  Our single-center report on a long-term sur-
vivors setting of adult ALL patients showed that the
standard risk degree and the contemporary cytokine
storm related to adjunctive events, probably provvide a
complete disappearance of the minimal residual disease
and the potential cure of ALL patients.

PO158
MOLECULAR VALUE IN LOW GRADE LYMPHOPROLIPHERATIVE
DISORDERS
Stani L, Pricolo G, Prudenzano A, De Pasquale S,
Scafa S, Mazza P
Struttura Complessa di Ematologia, Ospedale San Giu-
seppe Moscati, Taranto, Italy

In an ongoing valuation we are investigating the
presence of molecular markers BcL2 or VDJ-IgH in lym-
phoprolipherative disorders with bone marrow involve-
ment before and following the therapy. The value is
finalized to disclose the correlation between molecu-
lar status and clinical outcome, to see which type of
therapy exerts a major efficacy on disappearance of
molecular marker and which disease shows a better
clearance of molecular marker. Up to date 24 patients
are available because they completed the therapeutic
program: there are 19 patients with follicular or diffuse
centre cell lymphoma (FDCCL), 3 chronic lymphocytic
leukemia (CLL) and 2 mantle cell lymphoma (MCL). The
treatment of 20 patients consisted of sequential ther-
apy with CHOP, high dose Cyclophosphamide (CTX) and
Rituximab, high dose Aracytin and Rituximab, collection
of CD34 cells, PBSCT with BEAM conditioning regimen.
The other patients received CHOP plus Rituximab 3
patients and allogeneic bone marrow transplantation
one patient. The molecular value is available in all
patients following conventional therapy during the
sequential program and at the end of therapy. Only 3
patients (FCCL) showed a negative molecular result fol-
lowing the conventional therapy either given alone or

in the sequential program, the other 21 patients were
still positive. Other 5 patients gained a negative mole-
cular result following the high dose CTX and Rituximab.
Other 7 patients went into molecular negativity fol-
lowing the high dose Aracytin and second Rituximab,
4 patients became negative following high dose ther-
apy with BEAM. Five patients never achieved molecu-
lar remission; 2 of them were FCCL treated by conven-
tional CHOP plus Rituximab and 3 with CLL treated by
sequential therapy. All patients are now alive except
one patient who died 5 months following high dose
therapy for brain hemorrhage; at the follow up all
patients, molecular positive, have clinical evidence of
disease, none of those negative relapsed. In conclusion
this ongoing and preliminary value seems to demon-
strate that the disappearance of molecular marker in
lymphoprolipherative disorders correlates with the clin-
ical outcome of the disease, it is more difficult to be
eliminated by conventional treatment and it is still per-
sistent in CLL despite the high dose treatment. 

PO159
DIAGNOSTIC UTILITY OF FLUORESCENCE IN SITU HYBRIDIZATION IN
LYMPHOPROLIFERATIVE DISEASE
Nobili L, Intini D, Ciceri G, Neri A, Gianelli U,* Cro L,
Zucal N, Maiolo AT, Baldini L
U.O. Ematologia 1, Ospedale Maggiore IRCCS, Univer-
sità degli Studi, Milano, *Azienda Ospedaliera San
Paolo, III Cattedra di Anatomia e Istologia Patologica,
Università degli Studi, Milano, Italy

Fluorescence in situ hybridization (FISH) is a sensitive
method for the routine identification of leukemia and
lymphoma-associated chromosomal translocation. In
order to evaluate the diagnostic utility of FISH in lym-
phoproliferative disorders we investigated the presence
of translocation t(11;14) or t(14;18) on interphase cells
from peripheral/bone marrow blood (44 cases) or from
cell suspension from lymph node or other pathological
tissue biopsies (16 cases) in a series of 60 patients using
highly sensitive dual color, dual fusion translocation
probes (Vysis). Results were compared with pattern of
BCL1-IgH or BCL2-IgH PCR rearrangement. Forty-nine
patients with immunophenotype suggestive of mantle
cell lymphoma (MCL) or variant chronic lymphocytic
leukemia (vCLL: CD5+, CD23+ or ±, SIg bright), were
analyzed by FISH for assessment of translocation
t(11;14). Twenty-three cases showed a negative con-
cordance, 10 a positive concordance and the 16 dis-
cordant cases were all FISH positive for the transloca-
tion and PCR negative (PCR specificity=100%; PCR sen-
sitivity=38%). Eleven patients with immunophenotype
correlated with a diagnosis of follicular lymphoma (Fo-
NHL: CD10+), were analysed by FISH to detect the
translocation t(14;18). Three cases showed a negative
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concordance with PCR results, 4 cases showed a posi-
tive concordance and the 4 discordant cases were all
FISH positive for the translocation and PCR negative
(PCR specificity=100%; PCR sensitivity=50%). A com-
parison of detection of BCL1-IgH or BCL2-IgH PCR
rearrangement on fresh or paraffin-fixed tissues
showed a discordance in 20% of the cases examined.
We conclude that FISH assay is very useful in confirm-
ing the diagnosis of MCL or Fo-NHL due to higher
detection rates than PCR methods. Although FISH is
not useful in the follow-up of these lymphoprolifera-
tive disorders to detect minimal residual disease,
because of its low analytical sensitivity compared to
PCR, it should be introduced as a routine assay for a
rapid diagnosis of these entities.

PO160
IMMUNOGLOBULIN VH GENES AND CD38 EXPRESSION ANALYSIS IN
B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA
Bagli L,* Zucchini A,* Innoceta A,* Monti F,* Zaccaria
A,^ Molinari A,^ Cipriani F,^ Pasquini E,* Fabbri P,*
Fattori P,* Ravaioli A*
*Laboratorio di Biologia Oncologica ed Ematologica,
UO di Oncologia ed Oncoematologia, Ospedale Infermi
AUSL Rimini, ^UO di Ematologia, Ospedale S. Maria
Delle Croci AUSL Ravenna, Italy

Background. B-cell chronic lymphocytic leukemia (B-
CLL) cases can be divided into 2 subgroups based on pres-
ence or absence of significant numbers of mutations in
the variable region of the immunoglobulin heavy chain
(IgVH) genes. Patients whose leukemic cells express
unmutated IgVH regions often have progressive disease,
whereas patients whose leukemic cells express mutated
IgVH regions more often have an indolent disease. How-
ever, the clinical usefulness of IgVH gene mutation analy-
sis is offset by the high cost and level of expertise required
for this technique. Reports suggest that CLL B-cell CD38
expression may be a surrogate marker of IgVH gene sta-
tus. Currently, however, the usefulness of this surrogate
marker is controversial. Some of the difference may be
due to technical aspects of the CD38 assay and the choice
of an optimal cut point for the number of CD38+ cells.
Various studies considered CLL cases with 30% or more
CD38 expression cells to be CD38+, but the largest study
to date found that a cutoff of 7% was best at separating
different prognostic groups. Design and Methods. In the
current study, to further clarify the correlation between
VH gene mutation and CD38 expression, we analyzed VH
mutation status by polymerase chain reaction and
sequencing and CD38 espression by flow cytometry using
direct conjugate antibodies (anti-CD19-FITC/anti-CD38-
PE) in 42 LLC patients. Results. On the basis of the per-
centage of CD38 antigen expression,42 patients were
subdivided in three groups: CD38<7% (20 patients),  7%<

or = CD38< or = 30% (11 patients) and CD38>30% (11
patients). Using a conventional cutoff of 98% sequence
identity to the nearest germ line IgVH sequence, 16 cas-
es (38%) were classified as Ig-mutated CLL and 26 cas-
es (62%) were classified as Ig-ummutaded CLL. In the
first group only in two cases had unmutated genes, in the
second group among 11 patients 5 were unmutated and
6 mutated, in the last group 9 patients were unmutated
and 2 mutated (Figure 1). 

Figure 1 Correlation between CD38 expression levels and IgVH gene
mutation status Blue color: mutated cases (M, mutated); Yellow col-
or:  unmutated cases (G,germline)

Conclusions. In this study, high CD38 expression lev-
els correlated with unmutaded VH genes and low CD38
expression levels with mutated IgVH genes. However, as
described by others, in approximately 22-23% of
patients the CD38 espression levels did not predict
whether the VH genes were unmutated or mutated.
Particularly intermediate levels of CD38 expression
(7%< or = CD38< or = 30%) cannot be used as surro-
gate marker for VH gene mutational status in CLL.

Funding: Project 2.8 2002-2003 Istituto Oncologico
Romagnolo. Rimini Ail Onlus, Associazione Italiana Lot-
ta alle Leucemie, Linfomi e Mielomi Rimini section.

PO161
MOLECULAR ANALYSIS OF T CELL RECEPTOR CDR3 CLONOTYPES IN
LGL SYNDROME: A POLYCLONAL PATHOPHYSIOLOGY FOR A CLONAL
DISEASE
Risitano AM, Keefe C, Plasilova M, Young NS,
Maciejewski JP
Hematology Branch, NHLBI, NIH, Bethesda, MD, USA

Large granular lymphocyte (LGL)-syndrome is a clon-
al lymphoproliferative disorder of cytotoxic T cells. Clin-
ical course of LGL-disease is generally indolent, and
often characterized by mono- or multi-lineage cytope-
nias. LGL syndrome may arise from both NK (CD3-) or
T cells (CD3+); in this latter case, clonality can be

147

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003



assessed based on the T-cell receptor (TCR)-β chain.
Sequencing of the highly variable (and antigen-specif-
ic) complementarity determining region 3 (CDR3) rep-
resent an unique molecular signature of the leukemic
clone (clonotype); we have applied this technique to
identify and characterize specific clonotypes in a large
cohort of LGL-leukemia patients. Thirty-three patients
were analyzed: 3 presented with a pan-cytopenia, 5
with a bi-lineage cytopenia, and the remaining 25
showing a mono-lineage cytopenia; their HLA-type was
extremely diverse. By flow cytometry, expansions of one
or few TCR variable-β (Vβ) subsets were initially iden-
tified; CD8 lymphocytes were selected, and Vβ-specif-
ic CDR3-pools amplified by RT-PCR from the extracted
RNAs. The unique nucleotide and amino acid sequences
of leukemic clones were determined by direct sequenc-
ing of the Vβ-specific RT-PCR amplicons, or after
cloning in bacteria. Most patients showed the expan-
sion of one clone with its own functional TCR, but in
some cases 2 different clonotypes were identified. No
preferential usage of particular Vβs neither Jβs was
demonstrated. Clonotypes were always patient-specif-
ic, and protein alignment algorithm failed in demon-
strating significant sequence homology. The identified
sequences were utilized to design clonotype-specific
PCR-primers; using a very sensitive semi-nested PCR
amplification, specific bands were detected also in dif-
ferent patients and healthy volunteers. However,
sequencing analysis documented that the original
clonotypes were restricted to the patient from whom
they were first derived, and isolation in different sub-
jects reflects just the presence of highly homologous
CDR3 sequences. Specific TCR clonotypes derived from
LGL patients can be used as disease molecular marker,
useful in monitoring disease course. The presence of a
functional, likely antigen-specific, TCR on clonal T-cell
expansions in LGL leukemia is consistent with the
hypothesis that the proliferation is, at least initially,
antigen-driven. The high frequency of cytopenia in LGL-
disease suggests that a continuun may exist between
this extremely clonal disease, and other bone marrow
failure syndromes with poly- or oligo-clonal immune
pathophysiology, sharing the same hematopoietic tar-
get. The antigenic selection suggested by the con-
comitant presence of more than one clone in the same
patient, as well as the evidence of homologous clono-
types (both intra- and inter-patient), support the
hypothesis that certain common hematopoietic anti-
gens may trigger the immune system. However, given
the extent of HLA-diversity in our cohort of patients,l
which explains the CDR3-heterogeneity seen, larger
collection of clonotypes and structural analysis of
CDR3-motifs are still needed to confirm this idea. In
summary, we first describe a large database of LGL-
specific clonotypes; even if antigenic specificity had
not yet been identified, our findings support the idea
that LGL-leukemia arise from an antigen-driven

(auto)immune-response, and is not a strictly-
autonomous malignant proliferation. The hypothesis
that the target of such immune attack could be the
hematopoietic progenitors would explain disease man-
ifestations but still needs further investigation.

PO162
INFECTIOUS COMPLICATIONS IN ADULT ACUTE LYMPHOBLASTIC
LEUKEMIA: EXPERIENCE OF A SINGLE CENTER
Corvatta L, Offidani M, Malerba L, Marconi M,
Discepoli G, Montillo M,* Leoni P
Clinica di Ematologia, Azienda Ospedaliera Umberto I,
Università di Ancona; *Divisione di Ematologia, Ospe-
dale Niguarda Ca’ Granda, Milano, Italy

The literature provides no specific data concerning
the type and the risk factors for infections occurring in
adult acute lymphoblastic leukemia (ALL). Therefore,
we retrospectively analyzed incidence and factors
affecting infectious complications in 97 adult ALL
undergone conventional chemotherapy during a 14-
year period. The median age was 45 years (range 16-
79) and 31 patients (32%) aged > 60 years. Forty-three
patients (44%) received induction therapy according
to GIMEMA ALL 0288 trial and 18 patients (19%)
according to GIMEMA ALL 0496 trial; 15 elderly
patients (15%) were treated with Daunoxome, vin-
cristine and dexamethasone; 8 patients (8%) were giv-
en regimens containing cytarabine and 13 (14%)
received other intensive chemotherapies. During induc-
tion phase 64 patients (66%) were hospitalized in HEPA
filters rooms. Prophylaxis with quinolones was given to
73 patients (75%) and 42 patients (43%) received
granulocyte colony-stimulating factor (G-CSF). The
duration of neutropenia (ANC < 500/µL) was more than
7 days in 48 patients (49%). Seventy-three out of 97
patients (75%) achieved CR and 10 (10%) had resistant
disease. During induction therapy 48 patients (50%)
developed fever classified as microbiologically docu-
mented infection in 31 patients (65%), as unexplained
fever in 12 (25%) and as clinically documented infec-
tion (all pneumonia) in 5 patients (10%). Bacteremia
was the most common infection (71%), mainly caused
by E. Coli (44%) and Pseudomonas aeruginosa (37%).
Nine patients (18%) developed pneumonia and 3
aspergillosis were documented. Fourteen patients
(14%) died during induction and infections were the
cause of death in 11 patients. Age was the only risk
factor significantly associated with both infection
development and mortality (≤60 years = 42% vs > 60
years = 65%, p = 0.04; ≤ 60 years = 33% vs > 60 years
= 68%, p = 0.04, respectively. Considering the 66
patients ≤ 60 years old, antibiotic prophylaxis resulted
the only factor affecting infection onset. Among the 31
older patients no factors were significantly associated
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with development of infection; in contrast, death from
infection was influenced by chemotherapy regimen
(weekly schedule = 67% vs others = 17%, p = 0.03). Of
83 patients who underwent subsequent treatment, 18
(22%) developed fever and 13 (16%) died. Seven
patients had fatal pneumonia by CMV (2), Aspergillus
spp. (2), Pneumocystis carinii (1) and 2 by unknown
agent. Eight patients developed bacteremia (5 fatal), 1
died of invasive candidiasis. No factors influenced
development of infection while factor affecting mor-
tality from infection was the induction cumulative dose
of corticosteroid (2600 mg = 31% vs > 2600 mg =
69%, p = 0.03). In summary, 50% of patients with ALL
who undergone induction therapy develop fever, doc-
umented in 75% of cases. Of concern is the occurrence
of serious infections during the treatment following
induction therapy, mainly caused by opportunistic
agents and associated with high mortality. In conclu-
sion, tailored chemotherapies should be given to older
patients, antibiotic prophylaxis may be useful in
younger during induction chemotherapy and prophy-
laxis of opportunistic infections should be taken into
account during post-remission therapy in patients of
any age receiving high-dose corticosteroid during
induction therapy.

PO163
THYMIC EPITHELIAL CELL-DERIVED INTERLEUKIN-7 PROMOTES
SURVIVAL OF HUMAN T-CELL ACUTE LYMPHOBLASTIC LEUKEMIA
CELLS
Scupoli MT, Vinante F, Krampera M, Vincenzi C,
Nadali G, Zampieri F, Santini F,* Pizzolo G
Dipartimento di Medicina Clinica e Sperimentale,
Sezione di Ematologia, Università di Verona,
*Divisione di Cardiochirurgia, Azienda Ospedaliera
di Verona, Italy

In normal T-cell development, thymic epithelial cells
(TECs) exert an inductive role in migration, survival and
maturation of thymocytes through the generation of a
local gradient of cytokines and the establishment of
adhesive interactions with immature T cells. Interleukin-
7 (IL-7), secreted by thymic stromal cells, has a nonre-
dundant role in regulating the early phases of T-cell dif-
ferentiation. Furthermore, it is known that IL-7 promotes
survival and induces cell cycle progression of T-cell acute
lymphoblastic leukemia (T-ALL) cells in vitro. In this study
we analysed the role of IL-7 on T-ALL blast survival with-
in the microenvironment generated by T-ALL-TEC inter-
action. To this aim T-ALL blasts derived from 10 adult
patients were cultured with TECs obtained from human
normal thymuses. The level of blast apoptosis was mea-
sured by annexin V-PI co-staining and flow cytometry.
The proliferative response of leukemic cells to TEC inter-
action was evaluated by 3H-TdR incorporation at vari-

ous time intervals of culture. To assess the role of IL-7,
lympho-epithelial co-cultures were carried out in the
presence of anti-IL-7 or anti IL7-R blocking antibodies
and T-ALL blasts were then analysed for the apoptosis
level. When T-ALL cells were cultured in the presence of
TEC monolayers, the percentage of viable cells were sig-
nificantly increased and this protection was sustained
with time in culture. In addition, the interaction with
TECs induced a considerable proliferative response in T-
ALL cells (15-fold the control cells after 7 days of cul-
ture). The presence of IL-7 or IL-7R blocking antibodies
in lympho-epithelial co-cultures consistently reduced
the extent of TEC-mediated protection in T-ALL blasts
(70% decrease). These results show that IL-7-IL7-R
interplay has the major role in the modulation of T-ALL
survival within the microenvironment generated by the
T-ALL-TEC interaction.

PO164
IMATINIB MESYLATE THERAPY FOR PHILADELPHIA-POSITIVE ACUTE
LYMPHOBLASTIC LEUKEMIA IN RELAPSE AFTER ALLOGENIC STEM
CELL TRANSPLANTATION. A CASE REPORT
Tiribelli M, Marin L, Skert C, Prosdocimo S, Candoni A,
Kikic F, Fanin R
Clinica Ematologica, Policlinico Universitario di Udine,
Italy

The Philadelphia chromosome (Ph), and its product
the BCR-ABL hybrid protein, is the single most adverse
prognostic factor in adult acute lymphoblastic leukemia
(ALL).1 Intensive chemotherapy attain a complete
remission rates of 60-80%, but duration of response is
usually short (less than one year) and long-term sur-
vival is less than 10%.2,3 Allogenic stem cell transplan-
tation (SCT) is, to date, the only curative treatment,
with long-term survival of 35-65% when performed in
first complete remission (CR);4,5 this percentage drops
greatly when SCT is performed in second or third CR.6
Imatinib mesylate (formerly, STI571) is an orally admin-
istered selective inhibitor of BCR-ABL tyrosine kinase,
with a significant anti-leukemic activity in relapsed or
refractory Ph+ ALL7 or chronic myeloid leukemia (CML)
in lymphoid blast crisis,8 although the response is gen-
erally short-lasting (less than 3 months).  Here we
report the case of a patient with Ph+ ALL who relapsed
after allogenic SCT and, after having obtained a second
CR with chemotherapy, was treated with Imatinib with
a sustained molecular remission. The patient, a 56-
year-old man, was diagnosed with Ph+ ALL in May
2001. He was admitted at our Division with fever and
bilateral epistaxis. Physical examination showed
abdominal petechiae and a mild splenomegaly (4 cm).
Blood count was: hemoglobin (Hb) 87 g/L, platelets
(Plts) 5×109/L, white blood cells (WBC) 84×109/L (blasts
92%). A bone marrow biopsy and aspirate were diag-
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nostic for an acute lymphoblastic leukemia, FAB sub-
type L1-L2. Cytogenetic analysis revealed a complex
karyotype, with anomalies of chromosomes 1, 3, 13 and
presence of Ph chromosome [t(9;22)(q34;q11)], with
both P190 (e1a2) and P210 (b3a2) BCR-ABL transcripts.
He initially received two courses of chemotherapy (vin-
cristine, doxorubicin, L-asparaginase and prednisone,
then high-dose cytarabine and idarubicin), obtaining a
complete hematologic and cytogenetic remission
(100% 46,XY), but still BCR-ABL-positive. Molecular
response was attained after two more courses of ther-
apy with vincristine, adriamicin, cyclophosphamide and
methotrexate.  In September 2001, while still in com-
plete remission, he received an allogenic bone marrow
transplant from an HLA-identical brother; conditioning
regimen was busulphan + cyclophosphamide (BuCy).
He did not develop any acute or chronic graft-versus-
host disease (GVHD), despite a progressive reduction of
immunosuppressive therapy (cyclosporine A) until sus-
pension after seven months, and maintained a com-
plete hematologic, cytogenetic and molecular response
for about 12 months. In September 2002 there was a
relapse of ALL; cytogenetic analysis was not evaluable
due to lack of metaphases, but RT-PCR detected BCR-
ABL translocation, with P210 (b3a2) and P190 (e1a2)
rearrangements. He received a course of chemothera-
py with liposomal daunorubicin and high-doses cytara-
bine, obtaining a complete cytological remission but
remaining BCR-ABL-positive. At time of hematologic
recovery, on October 14th, Imatinib mesylate (Glivec)
therapy was started at a daily dose of 400 mg, rapidly
increased up to 600 mg/day. After five weeks, Imatinib
daily dose was reduced to 300 mg, due to grade III
WHO thrombocytopenia. Bone marrow aspirate and
molecular analysis for BCR-ABL were performed on a
monthly basis, confirming a sustained cytological
remission; at the fifth week (November 11th) RT-PCR
analysis for BCR-ABL was negative, and this result was
confirmed since then. Imatinib was maintained at a
reduced daily dose of 300 mg, due to persistent grade
II thrombocytopenia, until the sixth month, but thera-
py was never discontinued. At the time of writing (end
of April 2003) the patient is still in complete hemato-
logic and molecular response, with a Glivec dose of 400
mg/day and negligible non-hematological toxicity. Ph+
ALL is characterized by marked refractoriness to ther-
apy; allogenic SCT is the only curative approach, pro-
viding that is performed in first CR. Treatment of relapse
is often empirical, since neither chemotherapy, SCT nor
Imatinib alone usually grant a durable response. The
case we report seems to indicate the efficacy of a com-
bination of intensive chemotherapy and Imatinib.
Chemotherapy reduces the bulk of disease and grants
a second CR, thus the targeted therapy, started as soon
as hematologic recovery is attained, can achieve a mol-
ecular remission.
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PO165
PHILADELPHIA CHROMOSOME AND BCR/ABL POSITIVE T-LINEAGE
ACUTE LYMPHOBLASTIC LEUKEMIA SWITCHED TO B-LINEAGE ALL 
Cascavilla N, Melillo L, Musto P, Minervini MM, Perla
G, Falcone AM, Sanpaolo G, Mantuano S, Carella AM
Department of Hematology and Bone Marrow
Transplantation, IRCCS  Casa Sollievo della Sofferenza;
Hospital, San Giovanni Rotondo, Italy

Philadelphia (Ph’) chromosome and BCR/ABL
rearrangement in T-lineage ALL at diagnosis is a rare
event. Moreover, cases of T-lineage Ph’+ ALL followed
by B-lineage Ph’+ ALL have not previously been report-
ed. Here we report a case of a 37-year-old man affect-
ed by T-ALL. At diagnosis he presented fatigue, dys-
lalia, diplopia, paralysis of the facial nerve, marked
splenomegaly and a WBC count of 120×109/L. Intrathe-
cal (IT) puncture confirmed the CNS involvement (blast
cells: 1,5×109/L). Cytologic and cytochemical analyses
on marrow aspirate showed a lymphoid blast cells infil-
tration greater than 80%, acid-phosphatase positive.
Flow cytometry on marrow and meningeal blast cell
evidenced a pre-T phenotype (CyCD3/CD7/CD5/
CD2/TdT/HLA-DR/CD34+,  CD3/CD4/CD8/CD1 and
CD20/CD19/CD22/CD10−; out of myeloid antigens, only
a low density of CD13 and CD117 was expressed and
antigenic MPO was lacking). Cytogenetics and molec-
ular study showed Ph’ chromosome and BCR/ABL hybrid
gene with b1/a2 junctional sequence and p210 fusion
protein. β-TCR gene rearrangement resulted positive



whereas IgH chain rearrangement was absent. The
patient was treated with two schedules with Mitox-
antrone and Cytarabine h.d., methotrexate+cytarabine
IT. Karyotypic and hematologic CR was achieved. After
a L-VAMP protocol, the patient received an allogeneic
stem cell transplantation from an HLA-identical sib-
ling. Six months later, we observed a marrow relapse
with a complete antigenic switch of the blast cells:
CD19/CD10/CD22/CD13/TdT/HLA-DR/CD34 antigens
were expressed, whereas all other above-mentionated
antigens resulted negative. In addition IgH gene
rearrangement was acquired and β-TCR rearrangement
and acid-phosphatase disappeared. Ph’ chromosome
was present and both p190 and p210 fusion proteins of
BCR/ABL gene were demonstrated.  Among BCR/ABL
and Ph’+ acute leukemias, the occurrence of B lineage
ALL following T lineage ALL has not previously been
reported. In our case we observed different clinical,
immunological and molecular findings between diag-
nosis and relapse: these findings clearly confirm that
Ph’ leukemias arise from a multipotent stem cell and
suggest the presence of a overlapping phase for T- and
B-cell lineage commitment. Alternatively, because of an
initial and incomplete process of clonal restriction, we
hypothesized in our patient two independent entities of
one CML blast crisis, which first involved the T-cell lin-
eage and later involved the B-cell lineage. 

PO166
EPIDEMIOLOGY OF CHRONIC LYMPHOCYTIC LEUKEMIA
(SARDINIA, 1974-1993): AGE AND SEX DISTRIBUTIONS,TEMPORAL
CHANGES OF INCIDENCE AND EXPECTED CASES IN THE 2000’S
Broccia G,* Dessalvi P,° Mamusa A,° Giannico B#°
* Formerly Divisione di Ematologia, Ospedale
Oncologico A.Businco, Cagliari;°Divisione di
Ematologia, Ospedale Oncologico, Cagliari;*°Istituto di
Ematologia, Università di Sassari, Italy

All cases of hematological malignancies newly diag-
nosed in Sardinian residents in the time period 1974-
1993 have been collected, with an active survey, from
the registries of clinical and pathology institutions dur-
ing that time active in the island. Diagnoses’ validity
was verified by consultation of patients’ clinical records
and, when needed, by discussion with attending physi-
cians.  Out of more than 7.000 collected cases of hema-
tological malignancies, cases of chronic lymphocytic
leukemia (CLL) were 822(11%). Number of diagnosed
cases of CLL increased during the studied period, being
301 in the first decade and 521 in the second one; num-
ber was almost stable in the last five surveyed years.
Only a part of the increase was due to ageing of pop-
ulation, an increase being evident also in age adjusted
incidence rates. Incidental diagnosis, Binet stage A at
diagnosis and age over 75 at diagnosis were signifi-

cantly more frequent in the second studied decade
(Table 1): this let us suppose that at least a part of the
observed increase in incidence is apparent, due to an
easier access of people to an health care system that,
moreover, during studied time acquired better diag-
nostic efficiency in hematology.

Table 1. Characteristics at diagnosis.

1974-1983 1984-1993 p 
no. of patients (%) no. of patients (%) value

Over 75 years at diagnosis 66/301 (22) 175/521 (33) 0.0003

Incidental diagnosis* 32/107 (29) 157/268 (58) 0.000001

Binet Stage A at diagnosis* 37/107 (35) 135/268 (50) 0.008

*Only patients of Ospedale Oncologico-Cagliari.

CLL presents among Sardinian residents age and sex
distributions similar to those reported for other west-
ern populations: it is absent in younger people and its
incidence increases with increasing age reaching its
maximum in the oldest people without plateauing; a
male prevalence is consistently present and increases
with increasing age. Age standardized rates (World
population) in 1984-1993 reached values on the range
of those reported in western populations (male:2.88 ×
100.000 person years-SE 0.17; female: 1.50 × 100.000
person years-SE 0.11). Expected cases for 2001(calcu-
lated by applying age- and sex-specific incidence rates
of the last 5 years to expected Sardinian populations at
2001-obtained from ISTAT- age strata by age strata,
and by summing the results over the strata) should be
64;of them 62% should be over 65 years of age. 

PO167
SUBCUTANEOUS CAMPATH-1H IN REFRACTORY/RELAPSED CHRONIC
LYMPHOCYTIC LEUKEMIA: FEASIBILITY AND EFFICACY
Ciolli S, Gigli F, Mannelli F, Fanci R, Grossi A,
Longo G, Rigacci L, Bosi A
Cattedra e Divisione di Ematologia, Azienda Ospedalie-
ra Careggi, Firenze, Italy

Campath-1H, a humanized monoclonal anti-CD52
antibody, is effective either in previously treated and
newly diagnosed B-cell chronic lymphocytic leukemia
(B-CLL). As recommended in the booklet, the drug is
generally administered by  intravenous infusion with
significant adverse symptoms opposite to the subcuta-
neous route which carries fewer systemic symptoms
and is equally effective. Thus, from July 2002 we test-
ed the tolerability and efficacy of subcutaneous (s.c.)
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Campath-1H  in 12 fludarabine refractory/relapsed B-
CLL patients. Clinical characteristics: median age 65
years, median time from diagnosis 7 years; according
to Rai stage 9 (75%) patients were stage IV, 1   stage
II and 2 stage I.; 4 patients had grade 3 performance
status (WHO), 5  grade 2 and 3 grade 1. Previous treat-
ments consisted of at least 3 different chemotherapy
regimens (median 7 cycles); moreover, 4(33%) patients
had been also treated with monoclonal antibody ther-
apy (Rituximab), one of them after relapse from a bone
marrow transplant. Treatment: Campath-1H was deliv-
ered s.c. onward from week 1 to 3;  on day one, 3 mg
of the drug was administered in the thigh, if well tol-
erated, this dose was raised to 10 mg on day 3 and
then raised to the target dose of 30 mg split into two
injection sites (1,5 ml at each site) on day 5. After the
dose-escalation phase, and the disappearance of 'first
dose' skin reactions, almost all patients self-adminis-
tered Campath-1H three times a week for a minimum
of 4 to 12 weeks. Prophylactic medication against first-
dose reactions included paracetamolo (1 gr orally) and
antihistamines (desclorfeniramine 6 mg orally), given
30 minutes before the injections. Anti-infective pro-
phylaxis, acyclovir (400 mg twice daily) and cotrimox-
azole (twice daily, 3 times a week) was given during and
for 12 weeks after completion of therapy. Patients were
considered valuable for response once they received at
least 4 weeks of treatment. Results: at June '03, two
patients were 'too early' and 10 were valuable for
response. Eight patients were alive +6 to +10 months
after Campath-1H therapy, 2 patients died: one due to
progressive disease and the other by gastrointestinal
bleeding. According to   NCI-WG criteria (Cheson et al.
Blood 97(12):4990) the overall response rate (OR) was
70%: 3 (30%) were the complete remission (CR), 4 the
partial response (PR), 2 patient had a stable disease
and one was refractory. Safety: local injection site reac-
tions (erythema/edema) were seen in 2 patients and
promptly disappeared usually within 1 week. Transient
rigor, fatigue and itching was observed in 3, 2 and 6
patients, respectively. Fever >38°C was registered in 4
patients thus requiring the temporarily interruption of
drug administration: 3 were FUO and resolved within 7
days, 1 was a grade II sepsis. Apart from long-lasting
lymphocytopenia, which occurred in all patients, the
main haematologic toxicity was neutropenia. Five
patients had a grade IV neutropenia which promptly
resolved with G-CSF injections. Conclusions. we con-
firm Campath-1H is active in heavily pretreated B-CLL
patients. Moreover, subcutaneous administration
induce very few first-dose flue-like  symptoms and may
reduce health care cost in comparison with the intra-
venous infusion.

PO168
EFFICACY AND SAFETY OF LOW-DOSE ORAL FLUDARABINE PLUS
CYCLOPHOSPHAMIDE IN ELDERLY PATIENTS WITH CHRONIC
LYMPHOPROLIFERATIVE DISORDERS: PRELIMINARY REPORT 
Fabbri A, Lenoci M, Forconi F, Marotta G, Raspadori D,
Gozzetti A, Mazzotta S, Lauria F
Divisione di Ematologia e Trapianti, Dipartimento di
Medicina Clinica e Scienze Immunologiche, Azienda
Ospedaliera Universitaria Senese, Siena, Italy

The intravenous formulation of fludarabine (Flu) at
conventional doses is highly effective in B-cell chron-
ic lymphocytic leukemia (B-CLL) and is now used as
first line therapy. Clear synergistic effect of cyclophos-
phamide (Cy) and Flu have been demonstrated in vitro
and this combination has been successfully used for
chronic lymphoproliferative disorders (CLD). We have
shown that a regimen of low-dose i.v. Flu and Cy
(15mg/m2/day and 200mg/m2/day respectively, both for
4 days every 4 weeks) is effective and well tolerated in
elderly patients with refractory B-CLL, with 85% over-
all responses. In addition, a recent multicenter study
has shown that the new oral formulation of fludarabine
(Flu-os) given at conventional doses in previously treat-
ed B-CLL patients has similar clinical efficacy and safe-
ty than the i.v. formulation. Based on these observation,
we started a pivotal experience to test the efficacy and
tolerability of low-doses Flu-os given in association
with oral Cy to elderly patients (>65 years) with de
novo or relapsed/refractory CLD. Flu-os (25mg/m2/day,
maximum dose 40 mg, for 4 days every 4 weeks) and
Cy (150 mg/m2/day for 4 days every 4 weeks) tablets
were administered concomitantly in 3 daily adminis-
trations. Patients were evaluated after every cycle for
hematological responses and toxicity according to the
NCI and WHO criteria, respectively. Twenty-one
patients with CLD (12 B-CLL,1 prolymphocytic
leukemia, 4 marginal zone lymphomas, 2 follicular lym-
phomas and 2 mantle cell lymphomas) were enrolled.
Eleven cases were males and 10 females with a medi-
an age of 74 years (range 65-85); 15 of them had
received previous treatment. The number of courses per
patient ranged from 1 to 4 (median 2). Twenty patients
were evaluable for response. Overall, 16 out of 20
patients were responsive to the treatment (1 CR and 15
PR, ORR 80%), while the remaining 4 (20%) did not
show any appreciable response (2 stable and 2 pro-
gressive disease). Remarkably, in the majority of cases,
responses were rapidly obtained after the first course
and occurred at a similar rate both in pre-treated and
newly diagnosed patients. Hematological toxicity was
associated with neutropenia (grade 3/4) in 3
patients(15%) and anemia (grade 2) in 3 patients
(15%). Non-hematological toxicity included grade 1
nausea/vomiting in 5 cases (25%) and grade 2 alope-
cia in one case. Sudden deaths were reported in two
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cases, apparently non correlated with therapy, although
this event should require a more careful evaluation. In
conclusion, this preliminary report suggests that oral
combination of low-dose Flu and Cy is safe and may
induce rapid responses in about 80% of patients with
pre-treated CLD. A more adequate number of patients,
as well as a longer follow-up, are needed to confirm
these encouraging results and better clarify the opti-
mal dosage and schedule of oral Flu.

PO169
RITUXIMAB IN THE IMMUNOLOGICAL TREATMENT OF SEVERE
POST-FLUDARABINE CYTOPENIA: A CASE REPORT
Casale B, Liguori L, Villani O, Belli C, Abbadessa G,
Ferravante M, Falcone U, Abbadessa A
Dipartimento Medico Chirurgico di Internistica Clinica
e Sperimentale F. Magrassi e A. Lanzara, Seconda
Università degli Studi di Napoli, Italy

Introduction: Fludarabine is a Th-lymphocyte highly
specific purinic analogue used in lymphoproliferative
disorders treatment; well known its role in disclosing
latent autoimmune B-CLL related diseases. We report
the case of a woman affected by B-cellular lympho-
proliferative leukemic disease, CD20+, CD22+, CD5−,
SmIgκ+, with splenic and bone marrow involvement,
who developed severe anemia (G4) and thrombocy-
topenia (G3) after four months since treatment with
Fludarabine. For patient’s religion prohibits transfu-
sions, we gave her high dose steroid inbolus, followed
by anti CD-20 monoclonal antibody (Rituximab)
administration; the rational of such approach is that
Rituximab is effective in eliminating autoreactive
CD20+ clones, whether their neoplastic or disimmune
origin. Case report: 56 year-old female, affected by B-
cellular lymphoproliferative leukemic disease, CD20+,
CD22+, CD5-, SmIgκ+, with splenic and bone marrow
involvement, treated with 6 courses of Fludarabine (30
mg/m2 5 days, each 28), developed very severe anemia
(Hb 3.6 g/dL), severe thrombocytopenia (Plt
45,000/cmm3) and lymphopenia (ALC 480/cmm3) four
months after treatment. At our observation she showed
splenomegaly and residual bone marrow infiltration.
Since trasfusion was prohibited for her religious beliefs,
we administered high dose steroid in bolus (metilpred-
nisolone 6000 mg in 36 hours fractionated doses)
because of the life-threatening anemia, followed by
Rituximab 375 mg/m2/wk for 7 weeks. Results: At two
weeks of treatment hemoglobin and platelets values
increased, up to normalization in the 5th week; at
reevaluation we found clinical and radiological com-
plete remission with splenomegaly regression and
absence of bone marrow infiltration. After an 8-month
follow up hemoglobin and platelets are stable (Hb 12
g/dL, Plt 120.000/cmm) and the patient remains in CR,

without any further therapy. Conclusions: our experi-
ence confirms that the treatment with Rituximab: 1)
has specific activity against CD20+ lymphoproliferative
diseases; 2) is effective in controlling disreactive phe-
nomena, even dued to purinic analogues induced
autoimmune disorders; 3) is able to achieve a fast and
long-lasting response; 4) is safe, even in extreme con-
ditions (Hb 3.6 g/dL).

PO170
FAND/CAMPATH-1H THERAPY FOR THE TREATMENT OF POOR
PROGNOSIS CHRONIC LYMPHOCYTIC LEUKEMIA PATIENTS
Mauro FR, Gentile M, Gentile G, Guarini A,
Giammartini E, De Propris S, Ghia E, Anticoli Borza P,
Valle V, Alimena G, Foà R
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università “ La Sapienza”, Roma, Italy

On the basis of the efficacy of FAND, a Fludarabine
(Flu) combining therapy protocol, and of Campath-1H,
a humanized anti-CD52 monoclonal antibody used as a
single agent in CLL, we conducted a clinical study to
determine the feasibility, safety and efficacy of a
FAND/Campath-1H combination schedule given to 7
poor prognosis CLL patients with advanced and previ-
ously treated disease. Median age was 50 years, medi-
an CLL duration 52 months, median number of prior
treatments 3, that in all cases included Flu. Enlarged
nodes or spleen were present in all cases. Two patients
were refractory to prior Flu. In all cases, the CD52 anti-
gen was expressed by the leukemic cells. The FAND/Cam-
path1-H schedule was administered on an outpatient
basis. Patients received two courses of FAND followed by
two courses of FAND/Campath-1H combination. FAND
included: Flu (25 mg/m2 i.v. daily at 0, 24 and 48 hours)
combined with ARA-C (700 mg/m2 i.v. at 4, 28 and 52
hours), Novantrone (10 mg/m2 i.v. at 6 hours) and Dex-
amethasone (20 mg i.v. daily on days 1 to 3). The third
and fourth FAND courses were followed by 3 adminis-
trations of 30 mg of Campath-1H (supported by Scher-
ing SPA, Italy) i.v. After 4 weeks from the fourth
FAND/Campath-1H course, a response assessment was
performed and patients with evidence of residual disease
received further doses of 30 mg of Campath-1H i.v. 3
times weekly for 4 weeks as postinduction cytoredure-
ductive therapy. Infection prophylaxis consisted of flu-
conazole, acyclovir, trimethoprim/sulfamethoxasole con-
tinuing at least 6 months following Campath-1H. G-CSF
was given in the presence of severe neutropenia. Quan-
titative cytomegalovirus (CMV) viremia was performed
weekly. A clinical, cytometric and molecular evaluation
of response was assessed after 4 weeks from the fourth
FAND/Campath-1H course, after the postinduction
cytoreductive phase with Campath-1H and, thereafter,
every 3 months during the follow-up. At the present
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time, the response is evaluable for 4 patients. All patients
showed a response with a marked clearance of PB and
BM leukemic cells, and the 2 patients with prior ade-
nomegaly showed a greater than 50% reduction of the
nodal size. A cytometric CR was documented in 3
patients, associated in 1 also by a molecular remission;
the fourth patient with residual enlarged nodes achieved
a PR. Infusion related adverse events included fever, rig-
ors and rash at the time of the first administrations. The
most commonly observed hematologic toxicity was rep-
resented by grade III-IV neutropenia and thrombocy-
topenia. All patients showed a profound decrease in T
cells (CD3+, CD4+ and CD8+). One case of pneumonia
was recorded. Three patients developed a CMV viremia
after the first FAND/Campath-1H course and received
ganciclovir therapy with clearance of the CMV viremia.
In conclusion, our preliminary data on a limited number
of patients indicate that the FAND/Campath1-H sched-
ule shows significant activity in poor prognosis, pre-
treated CLL patients. The long-term therapeutic benefit
and toxicity of this schedule needs to be further inves-
tigated.

PO171
GEMCITABINE AND CAMPATH-1H: A TREATMENT PROPOSAL FOR
SEZARY SYNDROME
Chiurazzi F, Villa MR, Marra N, Andretta C,
Arcamone M, Rotoli B
Cattedra di Ematologia, Università Federico II, Napoli,
Italy

Sezary syndrome (SS) is a variant of cutaneous T-cell
lymphoma with frequent involvement of lymphnodes,
bone marrow and peripheral blood. Patients are gener-
ally characterized by exfoliating erythoderma, plaques
and nodules causing intense itching. Various therapeu-
tical approaches are described for SS (extracorporeal
photopheresis, mono- or polychemotherapy, retinoids)
with a variable but in any case low response rate. In a
majority of cases, responses are short-lasting with
refractoriness to further treatment. We present a pro-
posal for SS treatment, using a chemotherapeutic agent
as gemcitabine, known for its efficacy in cutaneous lym-
phomas, in combination with the anti-CD52 monoclon-
al antibody, Campath-1H, cytotoxic for B and T lym-
phocyte, and recently used as single agent in a Swedish
multicentric clinical trial on SS. A 49-year old male was
observed one year ago for generalized esfoliating eryth-
oderma, desquamation, plaques and nodules, particu-
larly at foot soles, with intolerable itching; abnormal
cell with typical cerebriform nuclei were observed in
peripheral blood; bone marrow cytology and histology
showed a significant infiltration by the same cells, hav-
ing the immunophenotype CD3+, CD2+, CD5+, CD4+. A
diagnosis of SS was made. The patient was treated in

another institution by extracorporeal photopheresis fol-
lowed by polychemotherapy (fludarabine, mitoxantrone,
cyclophosfamide) without significant benefit. The
patient returned to our care with a diagnosis of refrac-
tory disease. We designed a two drug regimen with
Gemcitabine and Campath-1H. Gemcitabine was admin-
istered at a weekly dose of 1200 mg/m2 for three weeks,
and was followed after two week interval by subcuta-
neous injection of Campath-1H at dose of 30 mg/day
three times a week for four weeks. This treatment was
administered for three successive courses. The potent
immunosoppressive effects of Campath-1H required
prophylaxis with cotrimoxazole, antifungal and antivi-
ral drugs. At the end of the first course the patient
showed complete remission of the cutaneous lesions and
disappearance of the cerebriform cells from peripheral
blood and bone marrow. During Campath-1H treatment,
cytomegalovirus reactivation occurred, which was
responsive to specific antiviral therapy. Gemcitabine was
administrered in day-hospital; Campath-1H, except for
the first week, was administered at patient home with
good compliance and without local or systemic side
effects.  If large studies with a prolonged follow-up will
confirm these data, a protocol with gemcitabine and
Campath-1H could be adopted as first line treatment in
this very rare disease.

PO172
CHRONIC MYELOGENOUS LEUKAEMIA AND HODGKIN’S LYMPHOMA
IN THE COURSE OF CHRONIC LYMPHOCYTIC LEUKEMIA: A CASE
REPORT
Montanaro M, Niscola P, Gomes V,* Carai A,*
Andrizzi C, Bongarzoni V, Ciafrino R, De Gregoris C,
Morucci M, Scaramucci L, Tini V
Hematology Unit, *Pathology Department,
Azienda Sanitaria Locale ASL Viterbo, Italy

The coexistence of hematopoietic and lymphoid
malignancies unrelated to any treatment is quite rare.
We report on the case of a patient with B cell chronic
lymphocytic leukemia (CLL) and chronic myelogenous
leukemia (CML), who subsequently evolved to myeloid
blastic crisis (BC), and presented lastly with a Hodgk-
in’s lymphoma. We reported the updated follow-up of
a case yet presented in the previous meeting yielded in
Turin (Montanaro et al., SIE 1999). In January 1998, a
65-years old male, presenting lymphocytosis, enlarged
axillary lymph nodes and mild hepatomegaly, was
referred at our attention. The immunophenotyping
analysis showed CD 19/CD5 lymphocytes. A diagnosis
of CLL was made. Six month later, the white blood cell
rose to 90×109/L and a 65% myeloid cells on peripher-
al blood (PB) were found. A bone marrow (BM) biopsy
revealed an increase of myeloid lineages and nodular
infiltration by mature CD20/CD5 lymphocytes cells. The
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cytogenetic study showed the Ph chromosome t (9; 22)
(q34: q11) in all metaphases and the RT-PCR evidenced
the hybrid bcr/abl rearrangement (p210 /p190). South-
ern Blot for JH analysis of DNA from PB and BM sam-
ples evidenced a clonally restricted B cell population,
demonstrating the distinct origin of the two entities.
The patient was treated with hydroxyurea and obtained
a hematologic response, remaining well under until
April 2002 when the myeloid blastic crisis occurred. He
stated imatinib mesylate, 600 mg/day, achieving the
karyotipic major and complete response (CR) after three
and six months respectively. In November 2002, the
patient was re-admitted because of severe malaise and
fever. No rash, skin lesions or lymphadenopathy were
found. The lungs were clear, the abdomen was soft, the
liver and the spleen were not felt and the neurologic
examination was not remarkable. X ray of the chest
and the laboratory evaluation showed no substantial
abnormalities. Specimens of blood, urine and stool,
obtained at different times, were negative. The BM re-
evaluation showed normal findings. An intravenous
broad-spectrum antibiotic therapy was begun. Patients
presented further deterioration and the appearance of
abdominal and superficial lymphadenopathies. A node
biopsy revealed a diagnosis of Hodgkin’s lymphoma.
The patient deteriorated progressively and died in Jan-
uary 2003 because of pneumonia. CML, as second
malignancy after CLL, has been very rarely reported. To
the best of our knowledge, the occurrence of Hodgk-
in’s lymphoma, superseding to CLL and CML, has not yet
been reported. The role of the impaired immunosor-
veillance typical of CLL and the existence of a clonal
instability may explain the findings recorded in the clin-
ical course of this reported case. 

PO173
Not published.

PO174
RITUXIMAB PLUS MODIFIED CEOP ARE EFFECTIVE IN THE
TREATMENT OF B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA
Molica S, Squillace R, Mirabelli R, Battaglia C,
Lazzaro B
Medical Oncology Unit, Azienda Ospedaliera Pugliese-
Ciaccio, Catanzaro, Italy

In large B-cell lymphoma the addition of rituximab
(R) to standard-dose CHOP improves response rate and
overall survival in elderly patients and such a feature is
restricted to those patients who express bcl-2 protein
(Blood 2003; 101:4285-9). However, to the best of our
knowledges, studies dealing with the association of R
and CHOP-like regimens in B-cell chronic lymphocytic

leukemia (CLL), a disease characterized by the over-
expression of bcl-2 protein, are virtually absent.  With
this background we have treated 10 B-cell CLL patients
with an association of R (373 mg/m2, D-1) and a modi-
fied CEOP-regimen [Vinblastine 5 mg/m2; Epi-Doxo 50
mg/m2; Cyclophosphamide 750 mg/m2 (D-2); PDN 100
mg (D 2-5)]. There were 7 males and 3 females and
median age was 67.5 years (range, 61-75). The median
number of previous lines of therapies was 2 (range, 1-
3). All patients had previously received chlorambucil, 5
fludarabine (F), 4 CHOP-like regimens and one patients
R+FC.  According to status of disease, as assessed  at the
time of inclusion in the present study, 7 patients patients
displayed a relapsed chemiosensitive condition and 3 a
refractory one. In addition, 6 were in Binet stage C and
4 in B; median lymphocyte count being 98.4x109/L
(range, 1.9-170).  Either cotrimoxazole prophylaxis or
filgrastim (5µg/kg/day) from day +5 to +12 were given
to all patients.  After a median follow-up time of 5.5
months (range, 3-8) all patients are alive and evaluable
for the response to therapy. According to National Can-
cer Institute (NCI) criteria  7 patients achieved  a PR and
3 CR, whereas 3 were refractory to treatment [2 stable
disease (SD), 1 progressive disease (PD)]. Overall 40
courses of R-CEOP have been administered (median 4;
range, 2-6). Grade III/IV neutropenia and thrombocy-
topenia were observed 3 patients. Three episodes of
grade III/IV infections were registered. In conclusion,
these preliminary results suggest that R + modified-
CEOP  is an effective and safety approach  in patients
with advanced B-cell CLL thus representing a possible
alternative to the use of R+F or R+FC associations.     

PO175
SEQUENTIAL PRESENTATION OF B-CHRONIC LYMPHOCYTIC
LEUKEMIA AND CHRONIC MYELOPROLIFERATIVE SYNDROME
Li Gioi F, Floridia M, Mineo G, Russo M
Divisione di Ematologia, Ospedale S. Vincenzo,
Taormina, Italy

The co-existence of B-chronic lymphocytic leukemia
(B-CLL) and chronic myeloproliferative syndrome (CMS)
is rare and a limited number of observations are report-
ed in the literature. We report the case of a 69-year-
old male who developed CMS after an initial diagnosis
of B-CLL. At the initial presentation, two years ago, the
patient had leukocytosis (WBC 18.000/mm3) and lym-
phocytosis (Ly 60%), while the red cells and platelet
count were normal. The lymphocyte immunophenotype
on peripheral blood was typical of B-CLL (CD5+; CD19+;
CD23+; low intensity sIgλ). Mild splenomegaly, no lym-
phoadenopaty were found at the clinical examination
and confirmed at the total body CT scan. Diagnosis of
B-CLL stage II according to RAI classification was made.
The patient wasn’t treated and he underwent periodi-



cal follow up. About six months later, the hematologi-
cal screening showed moderate normocytic anemia (Hb
8 g/dL), Coombs ‘test negative, mild increase of white
cell count (WBC 20,000/mm3), lymphocytosis (Ly 58%),
and severe increase of platelets count (PLT
800,000/mm3) and of LDH (800 U/L). Massive
splenomegaly was found at the clinical examination.
The bone marrow biopsy pointed out hypercellularity,
erytroid and megakaryocytic hyperplasia without fibro-
sis and showed an interstitial lymphoid infiltration of
around 6%. Cytogenetic study on bone marrow showed
abnormal but Philadelphia negative, cariotype. No
myeloid immature cells were seen in the peripheral
blood smears. Lymphocyte immunophenotype on
peripheral blood was positive for CD5+;CD19+; CD23+

while BCR/ABL gene rearrangement resulted negative.
We conclude that, although rare, the coexistence of B-
chronic lymphocytic leukemia and Chronic myelopro-
liferative syndrome is more often reported in the recent
literature a cause of frequents hematologic follow-up.
Further cytogenetic and molecular studies are needed
to better define the feature and the distinct genomic
events which arise these ematological malignances

PO176
A CASE OF B CELL CHRONIC LYMPHOCYTIC LEUKEMIA WITH
OSTEOLYTIC BONE LESIONS
Mele G, Vigliotti Ml, Matera R, Musto C,
Coccaro MRD, Bochicchio AM, Capobianco A,
Di Leo P, Iodice G, Romano G, Tartarone A, Di Renzo N
Hematology/Oncology Unit, C.R.O.B. Regional Hospi-
tal, Rionero in Vulture, Italy

Hypercalcemia and osteolytic bone lesions are com-
mon in chronic lymphoproliferative disorders such as
adult T-cell leukemia-lymphoma (ATL) associated with
infection by Human T-cell leukemia-lymphoma Virus-
1 (HTLV-1) or multiple myeloma (MM), but are rarely
described in B cell chronic lymphocytic leukemia (B-
CLL) (Fain 1994; Lerner 1994). In B-CLL hypercalcemia
and osteolytic bone lesions are frequently observed in
the context of advanced disease (Marcelli 1988, Briones
1996). Hypercalcemia in patients with ATL is caused by
an excessive production by tumor cells of parathyroid
hormone-related protein (PTHrP) (Imamura 1992); in
B-CLL serum levels of parathyroid hormone (PTH), PTH-
related peptide and of several cytokines are normal
(Briones 1996). The interleukin-6 (IL-6) is the main
growth factor of fresh cells of MM isolated from
patients; IL-6 increases in vitro both the formation of
osteoclasts and their ability of bone reabsorption; spon-
taneous production of IL-6 is present in B-CLL, but its
role is still unclear. New experimental evidences show
that in B-CLL hypercalcemia and osteolytic bone lesions
are due to increased bone reabsorption, which might be

caused by the secretion of osteoclast-stimulating fac-
tors by the large cell component invading the bone
marrow (Beaudreuil 1997). We report the case of a 72
year-old female patient with diagnosis of B-CLL
(CD5+CD23+; CD25−), according to the FAB classifica-
tion, which developed, during the progression of dis-
ease, hypercalcemia and osteolytic bone lesions. The
patient was asymptomatic at diagnosis; the serum lev-
els of calcium (8,4 mg/dL), lactate dehydrogenase (LDH)
(388 U/L) and of b2 microglobuline (1800 ug/mL) were
normal; bone marrow biopsy showed a nodular involve-
ment by malignant B cells: clonal B lymphocytes were
mostly of small dimensions with a regular nucleus; the
Tomography Computerized Total Body (TC TB) described
splenomegaly and lymph nodes only in few sites. The
patient, during the progression of disease, was limping
by osteolytic bone lesions of the femur; the serum lev-
els of Calcium (14 mg/dL) and b2 microglobuline (3550
ug/mL) were elevated; the serum levels of LDH were
normal (332 U/L); according to some studies (Imamu-
ra 1992), in our patient, during the progression of dis-
ease, the levels of CD25+ cells (expression of the IL-2
receptor) in the peripheral blood increased; bone mar-
row biopsy showed a diffused involvement by malig-
nant B cells: B clonal lymphocytes were of small and
large dimensions with an irregular nucleus; the TC TB
described lymph nodes with diameter superior to 4 - 5
cm in several sites; the X-ray skeleton described a great
number of osteolytic bone lesions mostly of the femur
and of the vertebre. In our patient, during the progres-
sion of disease, the serum levels of PTH increased: 90
pg/mL; after chemotherapy of third course with flu-
darabine (IV cycles overall) the serum levels of PTH
decreased: 11 pg/mL. In conclusion hypercalcemia aris-
ing in a patient with a low grade lymphoproliferative
disorder, as B-CLL, may indicate progression or trasfor-
mation of B-CLL in prolymphocytoid leukemia (Lerner
1994) or Richter’s syndrome (Beaudreuil 1997).

PO177
SIMULTANEOUS OCCURRENCE OF CLL AND LMC IN THE SAME
PATIENT
Rosaia B, Maneschi E,* Rossi PC,° Trifirò R,° Pacetti P,§
Galimberti S+

°Divisione Medicina Ospedale Carrara, *Divisione
Medicina Ospedale Massa, §Divisione Oncologia Car-
rara, +U.0.Ematologia, Pisa, Italy

On Jannuary 26, 2002, a 60 year-old man, previous-
ly healthy, was admitted to our institution after dis-
covery leukocytosis in a routine analysis. There was no
previous history o exposure to radiation or myelotoxic
drugs. The physical examination was normal. Relevant
laboratory were: leucocytes 37.500/µL (a differential
count of 44% neutrophils, 48%. lymphocytes, 2%
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eosinophils, 2% monocytes, 1% basophils, 2% myelo-
cytes, 1% metamyelocytes), platelet count 232.000/µL,
hemoglobin was 14.2 grams/deciliter, leucocyte alkaline
phosphatase score, lactate dehydrogenase and β-2
microglobulin were normal. A bone marrow aspirate
was hypercellular with an increased proportion of
myeloid series in all maturative stages; the percentage
of lymphocytes was 35%. Bone marrow biopsy showed
a marked increase of granulopoietic lineage, with nor-
mal maturation, a marked increase of megakaryocytic
lineage, a decreased of erythropoiesis, a light reticulin
fibrosis and a small lymphoid nodule with mature -
appearing lymphocytes. Immune surface marker analy-
sis of blood and bone marrow lymphocytes disclosed
83% of cells to be CD5, CD19, CD23, CD5-CD19 (simul-
taneous staining) positive, Sig weakly positive, FMC-7
and CD38 negative. The cytogenetic study of the bone
marrow revealed a 46, XY, t (9;22) in all metaphases
analyzed. The polymerase chain reaction (PCR) analy-
sis showed bcr/abl rearrangement and the rearrange-
ment of the heavy chain immunoglobulin gene (JH). A
diagnosis of chronic lymphocytic leukemia (RAI stage
0) with concomittant chronic myeloid leukemia was
made. Five weeks later, the patient had  a myocardial
infaction and was submitted to a rivascularisation pro-
cedure. For this reason, the patient couldn’t perform
the high dose of chemiotherapy, but he started the
treatment witn hydrossyurea. After seventeen months
the leucocyte counts maintain between 5 and
20.000/µL. The coexistence of chronic myeloid
leukemia (CML) and chronic lymphocytic leukemia (CLL)
in the same patient has only been reported occassion-
ally, with most cases corresponding to patient who
developed CML during the evolutive course of CLL. In
the latter cases, the leukemogenic effect of the treat-
ment employed for CLL and the impaired immune sur-
veillance associated with CLL might be related to the
appearance of CML. Some authors were performed the
molecular studies attempting to explain the origin of
two proliferation cells in the case of simultaneaus
occurence of CLL and CML. The coexpression of mole-
cular markers specific of both diseases (bcr/abl rear-
anggement for CML and the monoclonal pattern of JH
for CLL) suggests the different origin of CLL and CML,
one myeloid and one lymphoid precursor respectively.

LYMPHOMAS II

PO178
FRONT-LINE CHEMOTHERAPY TREATMENT WITH GEMCITABINE IN 20
CUTANEOUS T-CELL LYMPHOMA PATIENTS
Tani M
on behalf of Italian Group of Cutaneous Lymphomas
(GILC); Institute of Hematology and Medical Oncology
“L. e A. Seràgnoli”, University of Bologna, Italy

Gemcitabine is a novel nucleoside analogue. Promis-
ing results have been seen against pretreated Hodgkin’s
disease, non-Hodgkin’s lymphoma and cutaneous T-cell
lymphoma (CTCL) patients. We tested it in CTCL patients
previously pretreated only with local radiation therapy
or PUVA but without any chemotherapy regimens. In
that respect we performed a phase II ongoing multicen-
ter national trial with the drug in chemotherapy untreat-
ed patients. At this time the evaluable patients are 20:
they were 11 males and 9 females with a median age of
60 years (range, 36-83 yrs). By histology, 19 of them
had advanced stage (stage IIB-IV) mycosis fungoides
(MF) and 1 Sezary syndrome (SS). Patients were treated
at days 1, 8, and 15 of a 28 day schedule at the dosage
of 1200 mg/m(e)2 for a total of six courses. Of the 20
patients, 5 (25%) achieved complete response (CR) and
9 (45%) partial response (PR); the remaining 6 showed
no benefit from the treatment. The overall response rate
(ORR) was 70%. Among the responders, 5 CR were his-
tologically documented. The median duration of the
response was 8 months. Treatment was well tolerated;
hematologic toxicity was mild and no nausea/vomiting,
alopecia or organ toxicity was recorded. These prelimi-
nary data of our study confirm, in consideration of its
significant activity and its modest toxicity profile, the
role of Gemcitabine in the management of pretreated
and untreated patients with CTCL.

PO179
SPLENIC AND NODAL MARGINAL ZONE LYMPHOMAA ARE INDOLENT
DISORDERS WITH HIGH HEPATITIS C VIRUS-SEROPREVALENCE AND
DISTINCT PRESENTING FEATURES, PATTERN OF DISSEMINATION,
AND OUTCOME
Arcaini L,* Paulli M,° Boveri E,° Vallisa D,#
Bernuzzi P,# Orlandi E,* Incardona P,°
Brusamolino E,* Passamonti F,* Burcheri S,*
Schena C,@ Pascutto C,* Cavanna L,#
Magrini U,° Lazzarino M*
*Division of Hematology and °Department of
Pathology, IRCCS Policlinico San Matteo, University of
Pavia; #Division of Medicine and Hematology,
@Division of Pathology, Piacenza, Italy
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The aim of this study is to define the clinicopatho-
logic features and outcome of non-MALT marginal
zone-derived neoplasms: splenic and primary nodal
marginal zone lymphoma (MZL). We studied 43 pts, 34
with splenic and 9 with nodal MZL. Biopsy samples
from lesional tissues (lymph node or spleen, and/or
bone marrow) were available from all patients. The
diagnosis was made combining histomorphology,
immunophenotype and clinical data. The pattern of
nodal involvement varied from sinusal, to nodular/per-
ifollicular, to diffuse; in the spleen the lymphoma usu-
ally involved both the white and the red pulp. Lym-
phoma cells were small to medium in size, had a B-cell
phenotype (CD20+, CD79a+, PAX5+) and frequent IgM,
IgD and bcl-2 protein expression. CD5, CD10, CD25 and
bcl-6 were negative in all cases. Of 34 patients with
splenic MZL (16 males and 18 females, median age 59
years, range 3-85), 30 (89%) presented in stage IV with
bone marrow involvement and 10 (29%) peripheral
blood involvement. The median hemoglobin level was
12 g/dL and the median platelet count was 126,000/mL.
Nine had an M component. Twenty-six patients pre-
sented with disease limited to the spleen and bone
marrow and locoregional lymph nodes, and 7 (21%)
showed disease extension to small superficial and
lymph nodes. Seven had liver involvement, 15 had bulky
disease and 6 B symptoms. Serology for HCV was pos-
itive in 11 of 31 studied patients (35%). Of 9 patients
with nodal MZL (4 M/5 F, median age 62, 25-74), 4
(44%) had stage IV disease with bone marrow involve-
ment, 2 had bulky disease, 2 had a poor performance
status and in 2 B symptoms were present. Only one
case showed blood involvement. HCV serology was pos-
itive in 2 patients (22%). The median follow-up for the
entire series was 3 years (1-16.4). Of 34 splenic MZL
patients, 17 had splenectomy, followed by chemother-
apy in 11, 8 had only chemotherapy, 7 were followed
without initial treatment. Anti-viral treatment was
used in 4 HCV-positive patients: in 2 as first-line ther-
apy, in 1 after a watch-and-wait period (with response
of lymphoma in all three), in 1 at progression of HCV
infection after initial CHOP with no response. One HCV-
positive subject with splenic MZL progressed with
extranodal localisations (parotid gland) 5 years after
splenectomy. First-line therapy in the 9 nodal cases
consisted mainly of CHOP-like chemotherapy. Of
splenic MZL patients, 13/27 (48%) obtained a com-
plete remission and 12/27 (44%) a PR. Of nodal MZL
patients, 6 (67%) responded to treatment. The median
event-free survival (EFS) was 2.8 years for the nodal
type and 3.3 for the splenic type (5.1 for cases confined
to abdomen and 2.1 for cases with superficial adenopa-
thy). The median overall survival was not reached for
either type. Ten patients died. This study indicates that
splenic and primary nodal MZL are indolent disorders
with high HCV seroprevalence. These two marginal
zone-related lymphoma subtypes do, however, have

distinct presenting features and show different pat-
terns of dissemination.

PO180
ANTI-CD20 MONOCLONAL ANTIBODY (RITUXIMAB) IN
POST-TRANSPLANT LYMPHOPROLIFERATIVE DISORDERS: RESPONSE
TO TREATMENT AND OUTCOME
Mancini V,* Rossi V,* D’Avanzo G,* Oreste P,^
Rondinara G,° Turazza F,’ Cantoni S,* Muti G,* Morra E* 
*Department of Haematology-Oncology, ^Institute of
Pathology, ‘Heart, °Liver Transplant Unit, Niguarda
Hospital, Milan, Italy

Post-transplant lymphoproliferative disorders (PTLDs)
are a severe complication occurring in chronic
immunosuppressed transplanted patients (pts). In most
cases PTLDs are associated with Epstein-Barr virus
infection. The overall mortality rate reported varies
from 50 to more than 80% during the first year from
diagnosis.  The treatment of PTLDs in solid organ trans-
plant recipients is far to be well defined: it varies from
reduction of immunosuppressive regimen alone to
antiviral and/or chemotherapy. The efficacy of anti-
CD20 monoclonal antibody (rituximab) has been proven
by several studies, achieving an overall 20-66%
response rate. However, its appropriate use has to be
better defined, particularly regarding the different his-
tological subgroups of PTLDs (polyclonal-polymorphic
vs monoclonal-monomorphic forms), the scheduled
treatment (monotherapy vs immuno-chemotherapy
combined regimen), and, finally, the risk of relapse at
the recovery of EBV-infected B cell compartment. In
this study we present the overall response rate and out-
come of 13 PTLD pts who received rituximab in our Unit
between June 2000 and August 2002. The clinico-
pathological characteristics of patients are listed in the
Table 1. Twelve out of 13 pts received rituximab as first
line therapy (2 pts received rituximab alone for four
weekly doses, and 10 pts received rituximab plus
cyclophosphamyde or CHOP). One patient received rit-
uximab plus CHOP as second line therapy. Moreover, in
all pts, a reduction of the immunosuppressive regimen
was performed during the therapy. Overall, 7/13 (54%)
pts entered CR, maintained for a median follow-up of
18 months (range 10-27), while the disease-related
mortality rate was 46%. Early relapse (7 months after
end of therapy) occurred in one patient. No graft rejec-
tion was observed during the treatment. The therapy
was well tolerated, and only one patient died because
of infection (cytomegalovirus reactivation). In conclu-
sion, our results confirm the efficacy and the feasibili-
ty of rituximab therapy, particularly in an immuno-
chemotherapy combined regimen, in order to obtain a
stable complete remission in aggressive, malignant
lymphomas, late PTLDs. 
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Table 1. Clinico-pathological characteristics of patients.

Tx Liver Heart Kidney Lung Total

N.  pts. 7 4 1 1 13

Histology 4 ML 2 ML 1 ML 1 ML 8 ML
2 PLD 1 PLD 3 PLD
1 n.v. 1 PH 1 PH

1 n.v.

EBER 4 pos 2 pos 1 pos 1 neg 7 pos
2 neg 2 neg 5 neg
1 n.v. 1 n.v.

Onset             4 early 1 early 1 late 1 late 5 early
3 late 3 late 8 late

PO181
SAFETY AND EFFICACY OF PEGYLATED LIPOSOMAL DOXORUBICIN
COMBINED WITH RITUXIMAB AND CHEMOTHERAPY IN FRAIL
PATIENTS WITH NON-HODGKIN ‘S LYMPHOMAS:
EXPERIENCE FROM 12 CASES
D’Adamo F, Guiducci B, Nicolini G, Sparaventi G,
Delfini C, Mele A, Leopardi G, Erer B, Gaziev D,
Giardini C, Sodani P, Tontini P,* Polenta G,* Visani G
U.O. Ematologia; *U.O. Farmacia, Ospedale San Salva-
tore, Pesaro, Italy

CHOP chemotherapy is the standard treatment reg-
imen for patients with intermediate and high grade
non-Hodgkin’s lymphoma (NHL), but the complete
remission rate is nearly 50%. However, due to the car-
diotoxicity of doxorubicin, the use of CHOP is restrict-
ed to patients who present a risk for cardiotoxicity.
Caelyx is a pegylated liposomal preparation of doxoru-
bicin with no apparent cardiotoxicity at a dose of up to
2 g/m2. The outcome for relapsed/refractory NHL
patients is limited however not only by the multi-drug
resistance and the low performance status but also of
the high toxicity of second and third line regimens,
causing dose reduction, while in first line NHL patients
the age and the important concurrent co-morbidity
factors is associated to dose-limiting therapy. We report
our experience with CDOP regimen (Cyclophosfamide
750 mg/m2 for day 1, pegylated liposomal Doxorubicin
40 mg/m2 for day 1, Vincristine 1,4 mg/m2 for day 1,
Prednisone 100 mg p.o. for 5 days) plus Rituximab (375
mg/m2 i.v.) on day 15 of every cycle. The cycle was
repeated every 21 days for six cycles. Twelve patients
(7 males and 5 females) were treated; median age 69
years (range 57 to 83). Eight patients were refractory
or relapsed after different treatment regimens; four
patient were in front line-therapy, but with important
co-morbidity heart disease. The histologic pattern was:

diffuse large B cell lymphoma (5), B-cell chronic lym-
phocytic leukemia/small lymphocytic lymphoma (5),
lymphoplasmocytic lymphoma (1), mantle cell lym-
phoma (1). Eight patients (66%) were considered at
stage III-IV, according to WHO the performance status
was very poor: grade III for 1 patients, grade IV for 3
patients. The treatment was well-tolerated and major
toxicities (WHO grade III/IV) did not occur. The admin-
istration of liposomal doxorubicin was not accompa-
nied by severe side effects: mild oral mucositis (grade
II), neurological toxicity (grade I) were observed in two
cases. No evidence of cardiac toxicity and of impor-
tant hematologic toxicity (G-CSF was used prophylac-
tically) was observed: in fact only one patient delayed
therapy for grade II hematologic toxicity. Nine patients
completed the planned treatment (six courses), one
patient, non responder, stopped therapy after 3 cours-
es. Up to now a complete response was achieved in 4
patients (33%), a partial response in 7 (58%) and one
had a stable disease, for an overall response rate of
91%. The median follow-up for all 12 cases was 7
months (range 3 to 10). A reduction of 30% of the dose
was effected only in 4 patients.  These preliminary
results and, first of all, the high tolerability and effica-
cy of the CDOP/RTX regimen, suggest that the pegylat-
ed liposomal doxorubicin may have an important role
in the treatment of non-Hodgkin’s lymphoma in frail
patients, obtaining an adequate dose intensity without
reductions. Funding: Supported in part by AIL Pesaro
Onlus.

PO182
ROLE OF CD38 EXPRESSION IN B-CELL NON-HODGKIN’S
LYMPHOMAS IN LEUKEMIC PHASE
Pulsoni A, Mauro FR, Villivà N, Cucchi F, De Propriis
MS, Frattarelli N, Guarini R, Levi A, Mancini F,
Natalino F, Foà R
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università “La Sapienza” Roma, Italy

Recently, several reports have suggested an associa-
tion between CD38 expression and worse prognosis in
B-cell chronic lymphocytic leukemia (CLL), especially
when associated with an unmutated immunoglobulins
gene status. The improvement of immunophenotypic
techniques and the availability of an increasing num-
ber of surface and cytoplasmic monoclonal antibodies
allows to recognize a growing proportion of cases
which can not be defined as typical CLL. The aim of
this study was to evaluate the incidence and prognos-
tic role of CD38 expression in patients with histologi-
cally documented B-cell non Hodgkin’s lymphoma
(NHL) in leukemic phase. Between January 2001 and
December 2002, 78 consecutive, previously untreated
patients with NHL in leukemic phase with immunophe-



notypic features that differed from those of typical CLL
(CD5+, sIg+ (weak), CD23+, CD79b−, FMC−7−), were
studied. In all patients a specific histologic diagnosis
was obtained by lymph node biopsy (18 cases) by bone
marrow trephine needle biopsy (12 cases) or both (31
cases). There were 52 male and 26 females. The medi-
an age of the whole population was 58 years, ranging
from 36 to 81 years.The clinical and biologic features
of the patients enrolled in the study and response to
treatment were analyzed and compared according to
CD38 expression. A significantly higher proportion of
CD38+ cases was found in the more aggressive histo-
types with respect to the indolent forms (diffuse large
B-cell and mantle cell NHL vs. small lymphocytic, mar-
ginal zone, lymphoplasmocytic, follicular and unspec-
ified small cell lymphoma: 75% vs. 44%; p<0.5). A
higher proportion of patients with WBC > 20.000, Plts
<100000, increased LDH, more than 5 involved lymph
nodes, early need of treatment, was found among
CD38+ cases; nevertheless, the difference reached sta-
tistical significance only for the number of involved
lymph nodes. No relationship between CD38 expres-
sion, splenomegaly and presence of bulky disease was
found. Furthermore, among those patients for whom a
watchful policy was possible, the therapy-free dura-
tion was shorter in CD38+ cases. The short follow-up
does not allow the assessment of the prognostic impor-
tance of CD38 expression on survival. CD38 expression
was also evaluated in the normal T-cell population to
explore the possibility of a protective effect of an acti-
vated T-cell response. Our findings suggest that a high-
er CD38 expression is more frequently observed in the
more aggressive histotypes of NHL in leukemic phase
and that this is associated to poor prognostic clinical
features. Further studies are needed to fully define the
prognostic role of CD38 expression in patients with
leukemic NHL.

PO183
A BRIEF COURSE OF CHEMO-IMMUNOTHERAPY FND + RITUXIMAB
IS EFFECTIVE TO INDUCE A HIGH CLINICAL AND MOLECULAR
RESPONSE IN ELDERLY PATIENTS WITH ADVANCED STAGE
FOLLICULAR LYMPHOMAS AT DIAGNOSIS
Vitolo U, Boccomini C, Ladetto M, Pogliani E, Rota-
Scalabrini D, Tarella C, Castellino C, Aglietta M, Astolfi
M, Botto B, Carpaneto A, Corradini P, Darbesio A, De
Crescenzo A, Levis A, Liberati AM, Morandi S, Orsucci L,
Rigacci L, Rossini F, Tonso A, Gallo E on the behalf of
Intergruppo Italiano Linfomi (IIL)
UOA Ematologia 2 ASO S. Giovanni Battista, Torino,
Italy

Introduction: Clinical an molecular responses are
rarely seen with chemotherapy alone in FL. The addi-
tion of Rituximab to fludarabine containing regimens

may enhance response and its duration. Patients and
Methods: from March 1999 to March 2003, 80 elderly
patients (age >60) with advanced stage FL at diagno-
sis were enrolled into this study. Treatment consisted in:
4 courses of FND (Fludarabine 25 mg/m2 days 1-3,
Mitoxantrone 10 mg/m2 day 1 and dexamethasone 20
mg days 1-3) followed by 4 Rituximab infusions at 375
mg/m2/week; pts in partial remission received 2 fur-
ther FND and 2 Rituximab infusions. PCR molecular
monitoring for the presence of IgH/Bcl2 and/or Ig heavy
chain gene rearrangement was performed at the begin-
ning of the treatment, after FND, after Rituximab and
during follow-up time on bone marrow (BM) samples.
Results: median age was 65 (range 60-78); 42 males
and 38 females; 13% had stage II, 12% stage III and
75% stage IV disease; 64% had BM involvement; 42%
had bulky disease, 28% had 2 extranodal sites and 27%
were at high risk according to IIL score. PCR molecular
analysis was performed in 54 pts at diagnosis: 63%
were BCL2 rearranged and 37% were not. A molecular
marker (IgH rearrangement) was detected in 35% of
BCL2 negative pts. Up to date, 64 pts are evaluable.
Clinical response at the end of the whole treatment
program was: CR 72%, CRu 12%, PR 5% and NR 10%
and toxic deaths 1%. Complete response (CR+CRu)
increased from 44% after FND to 84% with the addi-
tion of Rituximab. Seventy per cent of responding pts
did so with a very brief chemo-immunotherapy (4 FND
+ 4 Rituximab). So far a molecular marker of disease
was detectable in 28 pts. After FND 7/28 pts did not
show anymore BM molecular disease, while PCR neg-
ativity was achieved in 22/28 pts after Rituximab treat-
ment. PCR negative status was strongly associated with
clinical CR: all PCR negative pts were in CR compared
to 66% of PCR+ ones (p<0.05). With a median follow-
up of 24 months, 2-yr progression-free-survival was
62% for the whole series of 64 pts. Among the 28 pts
who had molecular monitoring, progressions were seen
more frequently in PCR+ pts: 3/6 progressed compared
to only 2/22 PCR- pts. The whole treatment program
was entirely performed in an outpatient setting. The
only severe toxicity observed was neutropenia in 22%
of FND courses, but only two pts developed bacterial
infection and one severe diabetic patient died of neu-
tropenic sepsis during FND chemotherapy. Rituximab
toxicity was mild as usually expected. Conclusions. a
brief course of chemo-immunotherapy is effective with
low toxicity in elderly pts with advanced stage FL. Clin-
ical and molecular responses are improved by the addi-
tion of Rituximab to FND. The duration of clinical
response is promising and PCR- pts seem to have a
lower progression rate.
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PO184
MOLECULAR HISTOGENETIC ANALYSIS OF POSTTRANSPLANT
LYMPHOPROLIFERATIVE DISORDERS REVEALS BIOLOGICAL
HETEROGENEITY OF THE DISEASE
Rossi D,* Capello D,* Cerri M,* Muti G,° Berra E,*
Oreste P,° Dotti G,§ Magrini U,^ Gloghini A,# Paulli M,^
Carbone A,# Rambaldi A,§ Morra E,° Gaidano G*
*Hematology Unit, Department of Medical Sciences &
IRCAD, Amedeo Avogadro University of Eastern
Piedmont, Novara, Italy; °Divisions of Hematology and
Pathology, Ospedale Niguarda Ca’ Granda, Milan, Italy;
§Division of Hematology, Ospedali Riuniti, Bergamo,
Italy; ^Department of Pathology, IRCCS Policlinico
San Matteo/University of Pavia, Pavia, Italy;
#Division of Pathology, Centro di Riferimento Oncolo-
gico, Istituto Nazionale Tumori, IRCCS, Aviano, Italy

Post-transplant lymphoproliferative disorders (PTLD)
represent a major complication of iatrogenic immuno-
suppression. Here we aimed at defining the molecular
histogenesis of PTLD. Genotypic markers of histogene-
sis include somatic hypermutation (SHM) of IgV genes,
indicating an origin from germinal center (GC) or post-
GC B cells. Phenotypic markers of histogenesis are rep-
resented by BCL-6, that is restricted to GC B-cells;
MUM1, that denotes the final step of intra-GC B-cell
differentiation; and CD138, that clusters with post GC
B-cell differentiation. The tumor panel was composed
by 52 PTLD arising in 51 solid organ transplant recipi-
ents and was classified into polymorphic cell lymphoma
(PCL; n=12), diffuse large B cell lymphoma (DLBCL;
n=36) and Burkitt/Burkitt-like lymphoma (BL/BLL; n=4).
Cases were analysed for i) IgV gene usage and muta-
tions; ii) intraclonal heterogeneity of IgV genes; iii) EBV
infection; and iv) expression of BCL6, MUM1 and
CD138. A functional IgV rearrangement was obtained
from 33/41 (80.5%) PTLD. In 8/41 (19.5%) PTLD, the
only IgV rearrangement was nonfunctional because of
crippling mutations (5 cases) or because of an out-of-
frame rearrangement (3 cases). SHM of IgVH genes was
detected in 29/33 PTLD (87.9%) showing functional
IgVH rearrangements and in 6/8 (75.0%) PTLD showing
nonfunctional IgVH rearrangements. The distribution
of replacement (R) and silent (S) mutations was
analysed by the binomial and the multinomial distrib-
ution models. A lower than expected number of R
mutations in the FR, suggesting antigen stimulation,
was observed in 12/29 (41.4%) PTLD, while a higher
than expected number of R mutations in the CDR, sug-
gesting antigen selection, was observed in 9/29 (31.0%)
cases. Intraclonal heterogeneity of IgV genes, reflect-
ing ongoing SHM, was detected in a fraction of BL/BLL
and DLBCL cenbtroblastic. Expression analysis of BCL6,
MUM1 and CD138 showed that BL/BLL and DLBCL cen-
troblastic preferentially associate with the
BCL6+/MUM1±/CD138− profile that is characteristic of

B cells residing in the GC. Conversely, PCL and DLBCL
immunoblastic preferentially expressed either the BCL6
/MUM1+/CD138– profile or the BCL6−/MUM1+/CD138+

pattern typical of post-GC B cells. EBV infection was
detected in 30/52 (57.7%) PTLD, without significant
differences among histologic subtypes. The implica-
tions of these data are multifold. First, most PTLD derive
from GC-experienced B cells. Second, despite a com-
mon derivation from GC-experienced B cells, the pre-
cise histogenesis of single PTLD cases displays a certain
degree of molecular and phenotypic heterogeneity,
leading to the recognition of biologically homogeneous
PTLD categories. Third, a subset of PTLD harbor crippling
mutations of IgVH and/or IgVL genes. Because a func-
tional B cell receptor is required for survival of normal
B cells during GC transit and may be necessary also for
many lymphomas, it is conceivable that PTLD cells are
rescued from apoptosis through mechanisms indepen-
dent of antigen priming. Fourth, a small group of PTLD
display germline IgVH genes and may derive from tru-
ly pre-GC B cells or, alternatively, from B cells that have
transited through the GC but have been impaired in
exerting a full GC-reaction.

PO185
FLUDARABINE CYCLOPHOSPHAMIDE, AND MITOXANTRONE FOR
UNTREATED FOLLICULAR LYMPHOMA: HIGH CLINICAL AND
MOLECULAR REMISSION RATES
Santini G,* Chisesi T,§ Nati S,* Porcellini A,^ Zoli V,&
Rizzoli V,£ Zupo S,% Marino G,* Rubagotti A,$
Polacco A,< Spriano M,* Patti C,> for the NHLCSG
*Department of Hematology, San Martino Hospital,
Genoa, Italy, §SS. Giovanni e Paolo Hospital, Venice,
Italy, ^Civil Hospital, Noale, Italy, &San Camillo Hospi-
tal, Rome, Italy, £University of Parma, Parma, Italy;
%San Martino Hospital, Genoa, Italy, $San Martino
Hospital, Genoa, Italy, <SS. Giovanni e Paolo Hospital,
Venice, Italy, >Cervello Hospital, Palermo, Italy

Following our previous experience with fludarabine
(FLU), cyclophosphamide (CY) and mitoxantrone
(FLU/CY/MITO) combination in recurrent low-grade
lymphoma, we started a new study in which the same
treatment was used as front-line therapy to determine
the safety and efficacy of this combination in untreat-
ed follicular lymphomas (FL). Sixty patients with new-
ly diagnosed stage II bulky to IV FL, median age 59 years
(range 36-70), received FLU/CY/MITO regimen (FLU 25
mg/m2 days 1-3, CY 300 mg/m2 days 1-3, Mito 10
mg/m2 day 1). Patients received antibiotic oral prophy-
laxis during all treatments, and growth factors (G-CSF)
when grade III granulocytopenia (WHO) occurred. The
overall response rate was 87%: 46 patients achieved
complete response (CR) (77%), 6 a partial response
(10%) and 8 were non responders. Fifty patients are
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surviving with a median observation time of 31 months
(range 10-60). Thirty-five patients are still in CR. The 4-
year probability of overall survival and failure-free sur-
vival are 78.2% and 45%, respectively. Sixty per cent
of patients experienced grade III-IV granulocytopenia.
Two patients suffered grade III pulmonary infection and
one grade III liver toxicity. Grade III-IV anemia and
thrombocytopenia was observed in 22% of patients. In
a subset of 46 patients, bcl-2 translocation was posi-
tive in 36 patients. At the end of treatment, 25 of these
patients had CR and 19 (76%) converted to polymerase
chain reaction (PCR) negativity. FLU/CY/MITO regimen
has a high level of activity in follicular lymphoma. Tox-
icity is acceptable and the treatment is made feasible
by the use of antibiotic prophylaxis with G-CSF. The
conversion of bcl-2 from positive to negative by poly-
merase chain reaction (PCR) in bone marrow and/or
peripheral blood suggests a possible role for this treat-
ment in clearing minimal residual disease and improv-
ing patients’outcome. 

PO186
VEBEP AND LOW-DOSE RADIOTHERAPY: A STAGE-TAILORED,
VINORELBINE-CONTAINING APPROACH FOR NEWLY DIAGNOSED
HODGKIN’S DISESE 
Siracusano L,* Balzarotti M,* Spina M,° Magagnoli M,*
Castagna L,* Sarina B,* Pinotti G,§ Bernardi B,°
Morenghi E,* Tirelli U,* Santoro A
*Oncologia Medica ed Ematologia, Istituto Clinico
Humanitas-Rozzano (MI), ° Oncologia Medica A, Cen-
tro di Riferimento Oncologico, Aviano, §Oncologia
Medica, Ospedale di Circolo, Varese, Italy

Background: Following the encouraging results of
our previous VEBEP and of single agent vinorelbine
(VNR) in pretreated HD, a new VEBEP regimen was
developed at our institutions with the primary aim to
reduce short and long-term toxicity and, if possible, to
improve therapeutic outcome. Patients and methods:
The regimen consisted in epirubicin 30 mg/m2 iv day 1-
3, cyclophosphamide 1000 mg/m2 iv on day 1, VNR 25
mg/m2 iv on day 2, bleomycin 10 mg/m2 iv on day 3, and
prednisone 100 mg iv day 1-3. Courses were given out-
patient every 21 days without growth factor support,
unless requested according to ASCO guidelines. Treat-
ment plan varied on the basis of Ann Arbor/Cotswold
stage: early stages (I-IIA +/-E) were given two courses
followed by involved-field radiotherapy (IF RT) 25-30
Gy (Group 1: G1),intermediate stages (IIA with medi-
astinal involvement, I-IIB/I-IIA/B bulky± E) were given
four courses of VEBEP and IF RT at same doses(Group
2:G2), and advanced stages (all others, Group 3 or G3)
were given six courses of VEBEP with RT only on bulky
sites. RT was delivered only if complete remission (CR)
was confirmed by restaging procedure at the end of

the chemotherapeutic program. Results: from 11/97 to
05/03, 134 consecutive patients have been accrued. Of
the 112 evaluable (treatment concluded) main clinical
characteristics were: M:F 57:55, median age 36 years
(range 15-78); G1/G2/G3: 35/38/39 patients, respec-
tively. After treatment, 35/35 (100%), 36/38 (95%), and
31/39 (79%) patients of each group were in complete
remission/complete remission-unconfirmed. Toxicity
was globally mild. No patient was hospitalized for man-
agement of toxic effect, and only one received RBC
transfusion. Eleven percent of courses were given at
reduced dose or were delayed due to uncomplete
hematologic recovery, and GCSF was given to three
patients. Fever,mucositis and peripheral neurotoxicity
never exceeded grade II. After a median follow-up of 21
months (range 1-61), eighteen patients with relapse
(N=8) or resistant disease (N=10, 2 from G2 and 8 from
G3, defined as non-compete remission) underwent 2nd
line treatment. Thus, actuarial 2-year freedom from
progression and overall surviva, are 96, 84, 78% and
100, 90, 88% for the three prognostic groups, respec-
tively. Conclusions: Stage-modulated VEBEP chemo-
therapy and low-dose RT is highly effective in HD and
carries a low-acute toxicity profile. Longer follow-up is
needed to confirm therapeutic results and to evaluate
long-term sequelae. An increase in dose-intensity could
be planned for patients at higher risk.

PO187
DOSE-ADJUSTED ABVD PLUS G-CSF CAN MAINTAIN HIGH RELATIVE
DOSE INTENSITY AND MAY IMPROVE COMPLETE RESPONSE AND
SURVIVAL RATES IN PATIENTS WITH ADVANCED
HODGKIN’S LYMPHOMA 
Russo F, Celentano E, Corazzelli G, Frigeri F,
Marcacci G, Svanera G, Pinto A
Unità di Ematologia Oncologica Istituto Nazionale
Tumori Napoli, Italy

Given its favourable toxicity profile 6 to 8 cycles of
ABVD (±small field radiotherapy to residual sites) are
currently regarded as the standard treatment in
advanced Hodgkin’s lymphoma. This treatment pro-
duces complete response (CR) and freedom from pro-
gression (FFP) rates of 80% and 65% respectively. Nov-
el, intense combined regimens (Stanford V, BEACOPP)
may reduce treatment failure but do not significantly
improve overall survival. In addition, the more intensive
regimens generally have more negative toxic events.
The goal of primary treatment is to maximize the cure
of Hodgkin’s Lymphoma (HL) with the minimum of car-
diac toxicity and long term effects and it may be pos-
sible to reach this objective by improving the perfor-
mance of ABVD. Retrospective studies on our series of
patients with advanced Hodgkin’s Lymphoma under-
going their first chemotherapy treatment, revealed that
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the most common factor in treatment failure was a
suboptimal drug dose intensity, mainly due to delay in
therapy and decreasing drug doses induced by persis-
tence of myelosuppression at recycling. The literature
on this topic generally omits details of dose intensity
or reports actual doses lower than those planned by
the protocols.  To improve ABVD results we developed
a protocol which adds G-CSF (5 µg/kg/daily from d8 to
d11) to the standard ABVD treatment and uses more
stringent criteria for dose reduction or delay in treat-
ment together with dose compensation so as to main-
tain a relative dose intensity RDI near 1 (according to
Hryniuk). From March 1997 to April 2002 33 patients
with advanced HD were treated with this new proto-
col and 23 with a standard ABVD protocol. The results
were also compared with a historical group of 56
patients who had undergone a hybrid MOPP/ABVD
treatment. In Table 1 we report the outcome of this 3
subsets of advanced HD patients CR rates of groups 1,
2 and 3 were 100%, 91%, and 73%, respectively FFP
and OS rates were significantly higher in the 33
patients of the ABVD + G-CSF subset (FFP 97% vs 64%,
p=0.027: OS 97% vs 76%; p=0.039). Patients who
received G-CSF showed the best toxicity profile and
were all able to maintain a RDI near 1 without any
delay in recycling. Patients treated with standard ABVD
had good toxicity profiles but the RDIs were about 20%
lower than the planned dose intensity. Hybrid
MOPP/ABVD had significantly acute toxicity compared
to ABVD treatments and showed the lowest RDIs (25%
off the planned DI). We believe that this improved out-
come in our G-CSF patients is due to the increased RDI,
though a synergistic action of G-CSF and ABVD cannot
be excluded. 

Group N.° IPS CR FFP OS OS RDI
pts 0-2 ≥3 rate rate Log-rank rate Log-rank Mean (range)

1. ABVD+G-CSF 33 20 13 100% 97% p=0.0027 97% p=0.0039 1.01 (0.94-1.12)
2. stand ABVD 23 14 9 91% 64% 76% 0.79 (0.55-0,90)
3.  MOPP/ABVD 56 34 22 73% 68% p=0.0031 65% P=0.0041 0.75 (0.52-0.86)

IPS=international prognostic score; RDI = relative dose-intensity; FFP=freedom from progression;
OS=overall survival.

PO188
TREATMENT OF AGGRESSIVE B NON-HODGKIN?S LYMPHOMA WITH
CHEMOTHERAPY AND RITUXIMAB DURING PREGNANCY
Zanotti R, Meneghini V, Ambrosetti A, Perbellini O,
Pizzolo G
Department of Clinical and Experimental Medicine,
Section of Hematology, University of Verona, Italy

The occurrence of aggressive B non-Hodgkin’s lym-
phoma during pregnancy rises an ethical dilemma:

intensive chemotherapy is mandatory to give the moth-
er a reasonable chance of cure, but it has potential risk
of fetal injury. Recently efficacy and safety of Rituximab
combined with non-alkylating chemotherapy during
pregnancy was firstly reported. We report a case of a
34-year-old female affected by stage IIA bulky diffuse
large B cell lymphoma (CD20+) diagnosed at the 22
week of gestation, who rapidly developed a superior
vena cava syndrome (SVCS). After having obtained
written informed consent, at the 25th week of gestation
we started treatment, with Rituximab 375 mg/m2 day
1, Doxorubicin 50mg/m2 day 1, Vincristine 2 mg (total
dose) day 1, Prednisone 100 mg (total dose) day 1 to
day 5 given. The cycles were given at 2 weeks cycle
intervals. The symptoms related to SVCS rapidly
improved. Fifteen days after the third cycle of
chemotherapy the patient developed bilateral pneu-
monia that required assistance in intensive care unit
and assisted ventilation. For this problem at 32 weeks
of gestation the patient underwent caesarian section
and delivered a healthy male. Clinical and radiological
findings improved in 10 days after large spectrum anti-
nfective therapy. No microbiological agents were find
in the specimens. Three weeks after delivery, three more
cycles of chemotherapy were given, with Rituximab
375 mg/m2 day 1, Doxorubicin 50mg/m2 day 1, Vin-
cristine 2 mg (total dose) day 1, Cyclophosphamide 750
mg/m2, Prednisone 100 mg (total dose) day 1 to day 5
given in 3 week cycle. Involved field radiotherapy as
consolidation (30 Gy) completed the treatment. The
restaging showed a complete remission.  The baby
developed well, without infectious problems: at birth
and at 40 days of life (CD19/20+) B cells were no
detectable in the peripheral blood, but normal periph-
eral B-cell population (22% CD19/20+; 1300/µL) was
observed from the sixth month. B-cell (CD19/20+)
became undetectable in the peripheral blood of the
patient from the 4th week after the first dose of Rit-
uximab to 12 months later. Serum levels of immuno-
globulin were normal. At present, 20 months after the
beginning of the treatment, the CD19/20+ cells are
236/µL and the patient is well, in stable continuous
complete remission. Our data confirm that Rituximab
cross the placental barrier and affect the fetal B-cell
subset, but in our case it was safe and recovery was
noted after few months. In our case the administration
of Rituximab with chemotherapy confirm their effica-
cy and safety for fetus in pregnancy, as reported by
Herold et al. The evaluation of adjunctive infectious risk
remains a problem to be analyzed in a larger series of
patients. 

PO189
Not published
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PO190
METABOLIZING ENZYMES IN NON-HODGKIN’S LYMPHOMA:
ROLE OF GENETIC POLYMORPHISMS
Cammarata G, Basiricò R, Patti C, Pirrotta R, Rizzo V,
Pagano M, Cascio L, Costa A, Mirto S, Santoro A
Azienda Ospedaliera “V. Cervello”, Palermo, Italy

Everyone has a unique combination of polymorphic
traits that modify susceptibility and response to drugs,
chemicals and carcinogenic exposures. Toxicants to
which an individual is exposed are biotransformed and
eliminated from the body after metabolic conversion
mediated by Phase I and Phase II xenobiotic-metabo-
lizing enzymes. Phase I enzymes catalyze hydroxyla-
tion, reduction and oxidation reactions of xenobiotics
(carcinogens/drugs), often converting them into more
active or toxic compounds. Phase II enzymes catalyze
conjugation reactions (glucuronidation, acetylation,
methylation), thereby converting the metabolites into
non-reactive, water-soluble products that are elimi-
nated from the organism. Genetic polymorphism in the
genes encoding for drug-metabolizing enzymes, under-
lying the variation in enzyme activity, can modify indi-
vidual susceptibility to cancers as well as the response
to therapy. We studied different common polymor-
phisms in the genes encoding for cytochromes CYP3A4
and CYP2E1, glutathione S-transferases (GST-M1),
NAD(P)H:quinone oxidoreductase (NQO1) and N-
acetyltransferase (NAT1,NAT2) in 47 patients affected
by non-Hodgkin’s lymphoma (NHL). A total of 21 allel-
ic variants were evaluated, in particular the null geno-
type for GST-M1, three CYP3A4 single nucleotide poly-
morphisms (SNPs): A-392G, T15615C and T20072C, two
CYP2E1 SNP: C1053T and G1293C, SNP C609T for
NQO1 and a total of 14 SNPs variously.represented
within the NAT1 and NAT2 genes categories known as
slow or fast acetylators. Sequences and selected poly-
morphisms were retrieved from www.ncbi.nlm.gov/
web-site. Genotypes were examined by a polimerase
chain reaction (PCR) approach. Briefly, sequences of
interest including the polymorphic sites were ampli-
fied by a first PCR followed by a second single base
extension reaction using fluorescently labelled oligonu-
cleotides appropriately designed to detect the SNPs.
The latter reaction was performed using the SNAPshot
assay (Applied Biosystem). SNP-PCR products were
detected by capillary electrophoresis on a DNA Genet-
ic Analyzer (ABI PRISM 3100 Applied Biosystem, CA).
Collected data were visualized on a fluorescent his-
togram and analyzed by using ABI GeneScan software
(Applied Biosystem, CA, USA). The analyzed NHL
patients showed an incidence of CYP3A4, CYP2E1, NAT
1 and NAT2 genotypes similar to that reported in the
literature for control groups. In fact we found only one
heterozygousity for CYP3A4 (2,4%) out of 43 valuable
cases; one patient out of 45 carried the CYP2E1*5 allele

(2,2%); 20 cases of 36 (54,6%) showed a NAT2 slow
acetylator genotype and 4 out of 44 (10,3%) had a
NAT1 slow genotype. As far as the NQO1 genotype, we
report a slightly higher prevalence of the C609T vari-
ant among NHL patients. We found 17 out of 47 cas-
es carrying the C609T allele (36,2%) whereas a 13-
25% frequency in control subjects was reported by
comparable studies in Caucasian, in Europe and North
America.Furthermore the GST-M1 null frequency we
found is consistently lower (18%) compared to what
reported in controls (41-54%). Albeit preliminar, our
data show similar conclusions for some respect to those
reached in previous investigations while identifying a
different percentage of NQO1 609T genotype among
tumors. A number of studies have investigated drug
metabolizing enzymes polymorphisms but their analy-
sis was restricted to evaluate single o a limited num-
ber of SNPs. In our opinion the best approach is to
extend the analysis to many candidates in order to rep-
resent a most comprehensive allelotype profile allow-
ing for further, more refined associations between
xenobiotic metabolizing pathways, the risk of cancer
and response to therapy. We realize more patients need
to be genotyped to support solid conclusions moreover
we need to perform a case control study to correctly
evaluate the allelic frequencies in our population. 

PO191
LYMPHOCYTE PREDOMINANCE HODGKIN DISEASE. RESULTS FROM
SINGLE CENTRE EXPERIENCE
Sorano GG, Casula P, Adamo F, Dessì D, Massidda S,
Fanni A, Angelucci E
Unità Operativa Ematologia e Centro Trapianti Midollo
Osseo, Ospedale Oncologico A Businco, Cagliari, Italy

Recently significant progresses has been done on the
biology of Hodgkin Disease; however few information
are available on the role of chemo-radiotherapy in lym-
phocyte predominance variant of Hodgkin lymphoma in
literature. Because large prospective multi-center ran-
domized studies are missing, information on survival
probability can be drawn from uni-center retrospec-
tive analyses. With this purpose we analyzed our >20
years experience in Lymphocyte predominance Hodgkin
Disease. From January 1975 to May 2003 sixty-five
consecutive patients with lymphocyte predominance
Hodgkin’s disease were diagnosed at Hematology Unit
of Businco Hospital in Cagliari. Forty-four were 44 male
and 21 female, mean age was 34 years raging from 14
to 75 years. Sixteen patients presented with Ann Arbor
stage I, 31 with stage II, 12 with stage III and 6 with
stage IV. Five patients had a bulky mass, one addition-
al patient had an extranodal disease and 14 had severe
splenomegaly at presentation. Patients were treated
with the following modalities according to stage and
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protocol in use: 36 patients received chemotherapy, 14
radiotherapy and 15 combination of both.  During the
observation period 11 patients died: seven by progres-
sive disease or by therapy related causes. Four patients
died while in complete remission for disease not relat-
ed causes. Overall eighteen patients relapsed or had
refractory disease. After a median follow up of 112
months (range 10-300), overall survival and disease
free survival were 75% (95% confidence interval, 51%-
87%) and 46% (95% confidence interval, 29%-67%),
respectively. Both curves plateaued after 160 months of
follow up. This retrospective single centre study under-
line the good prognosis of lymphocyte predominance
Hodgkin Disease. Large multi-centre study are neces-
sary to confirm this data in a larger cohort of patients. 

PO192
FDG-PET ROLE IN STAGING, THERAPY RESPONSE EVALUATION AND
FOLLOW UP OF PATIENTS WITH HODGKIN'S DISEASE: A SINGLE
CENTRE EXPERIENCE
Merli F,* Versari A,° Ilariucci F,* Serafini D,°
Avanzini P,* Salvo D,° Gugliotta L*
*Unità Operativa di Ematologia; °Servizio di Medicina
Nucleare; Azienda Ospedale S.Maria Nuova, Reggio Emi-
lia, Italy

Aim: The purpose of this study is to evaluate the role
of FDG-PET in the management of patients (pts) with
Hodgkin's disease (HD). Material and Methods: We
evaluated 63 consecutive pts with HD who underwent
whole-body FDG-PET (108 studies) from June 2000 to
February 2003 in our PET centre. PET scans were per-
formed for staging (group a:11 studies), early response
evaluation during chemotherapy (group b: 7 studies),
restaging at the end of therapy (group c: 22 studies)
and follow up (group d: 68 studies). All pts were stud-
ied according to the recommended guidelines. In 91
studies both CT and FDG-PET were performed within 4
weeks. Results: Group a - CT and PET showed the same
results in 7 pts, while PET revealed more sites of disease
than CT in 4 (38%), changing stage and treatment in 2
(18%) Group b - 3 cases had PET alone (2 negatives and
1 positives); in 4 pts with PET and CT studies there was
PET/CT correspondence in 1 (persistence of disease), CT
positive and PET negative in 3 (at the end of treatment
all 3 pts were in complete remission-CR) Group c - 8
pts had negative CT and PET (follow up confirmed CR);
3 pts had positive CT and PET (in 1 case in different
sites; biopsy confirmed PET results in 2 and CT sites in
1); 10 pts had negative PET and positive CT (follow up
confirmed CR); 1 pt had positive PET and negative CT
(not valuable for insufficient follow up). Sensitivity and
specificity were respectively 100% and 95% for PET
and 50% and 44% for CT. Group d - 14 cases had PET
alone: 11 negatives (confirmed CR) and 3 positives

(biopsy and/or follow up not confirmed disease); 54
cases had PET and CT: 31 were PET/CT negative (con-
firmed persistent CR); 6 cases were PET negative/CT
positive (confirmed perrsistent CR); 12 cases were
PET/CT positive (8 relapses, 4 CR); 5 were PET posi-
tive/CT negative (1 relapse, 4 CR). Sensitivity and speci-
ficity were respectively 100% and 81% for PET and
88% and 77% for CT. Conclusions: In staging PET allows
a better diagnostic definition resulting in stage and
treatment modification in 18% of patients. During
chemotherapy PET seems be an early index of patient
outcome but this is only a preliminary result and need
a confirm with higher number of cases. PET is superior
to CT highly in the evaluation at the end of therapy
and lightly also in follow up. 

PO193
THE GISL EXPERIENCE WITH VBM CHEMOTHERAPY FOR
EARLY-STAGE HODGKIN’S LYMPHOMA PATIENTS
Gobbi PG,* Broglia C,* Merli F,° Dell’Olio M,+
Stelitano C,^ Iannitto E,$ Federico M,§ Bertè R,%
Luisi D,“ Molica S, Cavalli C,‘ Dezza L£

* Med. Int. - Oncol. Med., IRCCS S. Matteo, Univ. di
Pavia. °Ematol., Arcisp. “S. M. Nuova”, Reggio E.,
+Ematol, IRCCS “Casa Sollievo della Sofferenza”, S. G.
Rotondo, FG,. ^Ematol., Osp. “Riuniti”, Reggio C., $
Ematol.-Trap. Midollo, Univ. di Palermo, §Oncol. Med.,
Univ. di Modena; %Ematol Osp. di Piacenza. “Oncol.,
Osp. “S. Spirito”, Pescara, & Oncol. Osp. “A. Pugliese”,
Catanzaro. ‘ Med. Gen., Osp. di Vigevano, PV, £Med. II,
Osp Predabissi, Milano, Italy

The acknowledged effectiveness of VBM chemother-
apy (vinblastine, bleomycin and methotrexate) in ear-
ly-stage Hodgkin’s lymphoma has been associated with
conflicting toxicity reports. One hundred forty-three
patients had been clinically evaluated as favorable
stage IA or IIA. Ninety-three patients were treated with
the standard VBM schedule combined with extended-
field radiotherapy (EF-RT) leaving the choice of the
therapeutic sequence free. Fifty subsequent patients
were treated with a slightly modified VBM schedule
(VbMp) combined with radiotherapy limited to involved
fields (IF-RT) and delivered only after the end of
chemotherapy. In the VbMp schedule intervals between
cycles were 21 days instead of 28, bleomycin doses
were reduced, small doses of prednisone were given
orally and the interval before radiotherapy was pro-
longed. Clinical response was complete in 96% of the
patients treated with VBM + EF-RT and in 94% of those
with VbMp + IF-RT. Relapse rates were nearly identical
(12 and 11%, respectively) though over a necessarily
different follow-up (91 and 33 months, respectively).
Hematological toxicity was tolerable in both trials and
pulmonary side-effects were moderate in the first tri-
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al and negligible in the second. On the whole, treatment
was better tolerated when radiotherapy followed
chemotherapy. The VBM regimen confirms to be effec-
tive in early-stage Hodgkin’s lymphoma. Administering
all cycles before radiotherapy improves tolerance; pul-
monary toxicity is mitigated by reduced bleomycin
dose, mild prednisone therapy and a more prolonged
resting interval before radiotherapy. A slightly higher
relapse rate is expectable in the VbM+IF-RT trial
despite the actual intensification of vinblastine and
methotrexate.

PO194
SEQUENTIAL CHEMO-IMMUNOTHERAPY REGIMEN IN UNTREATED
HIGH-RISK INDOLENT LYMPHOMA PATIENTS
Stefoni V, Musuraca G, Marchi E, Tani M, Alinari L,
Gabriele A, Zinzani PL, Baccarani M
Institute of Hematology and Medical Oncology
“L. e A. Seràgnoli”, University of Bologna, Italy

In our Institute we performed a sequential chemother-
apy treatment for the indolent non-Hodgkin’s lymphoma
(NHL) patients with high-risk presentation at diagnosis.
The inclusion criteria were: age between 18 and 55
years; stage II-IV; CD20 positive; an IPI score < 2 or an
IPI score =1 with an other poor prognostic factor such
as bulky disease or B symptoms. The schedule of this
sequential treament was represented by: phase I, con-
ventional CHOP for 4 cycles; phase II, high dose cycloph-
sphamide (7 g/m(e)2) plus G-CSF with peripheral blood
stem cells (PBSC) mobilization (with Rituximab on day
+3 and +11); phase III, conventional Fludarabine,
cyclophosphamide and Rituximab regimen for 4 cours-
es; phase IV, BEAM conditioning regimen with (PBSC)
reinfusion. At this time 13 patients were enrolled.
Patients’ characteristics included median age of 40.7
years (37-56); 8 male, 5 female; 10 pts were in stage IV
and 3 in stage II. According to histology there were 12
follicular lymphoma, and 1 CLL-like lymphoma. Once the
therapy program was terminated, all patients underwent
clinical restaging (in addition, for the follicular bcl-2
positive patients there was a molecular restaging eval-
uating bcl-2 on peripheral blood and bone marrow). At
the end of treatment all the nine evaluable patients
obtained CR. Concerning the bcl-2 follicular lymphoma
patients, all these obtained a clinical CR and molecular
response. Mobilization of PBSC was successful in all the
patients with only one leukapheresis. All the patients
have completed all the phases of the sequential treat-
ment without significant delays due to toxicity of any
kind. Our preliminary data on this sequential modality
seem to be very promising but we need more patients
and follow-up.

PO195
HIGH-DOSE THERAPY WITH AUTOLOGOUS TRANSPLANTATION FOR
AGGRESSIVE NON-HODGKIN’S LYMPHOMA: THE BOLOGNA
EXPERIENCE
Marchi E, Tani M, Gabriele A, Stefoni V, Alinari L,
Musuraca G, Zinzani PL, Baccarani M
Institute of Hematology and Medical Oncology
“L. e A. Seràgnoli”, University of Bologna, Italy

In this retrospective study we examine the patient
characteristics and outcome of patients with aggressive
NHL treated with HDT and autologous transplantation
at our Institute from 1982 to 1999. A retrospective
analysis was performed examining patient character-
istics, prior chemotherapy regimens, pretransplant dis-
ease status, HDT regimen, source of stem cells, time for
hematopietic recovery, complications of transplanta-
tion, response rates, overall survival (OS) and relapse-
free survival (RFS). One hundred thirty-four patients
with aggressive NHL were treated with estimated 10-
year OS and RFS rates of 50% and 66%, respectively.
Disease status (sensitive vs. refractory) pre-HDT was
the most powerful predictive parameter for OS and RFS,
at both univariate and multivariate analysis. For the
entire cohort, transplant-related mortality was only
3.5% without evidence of second malignancies. Our
results confirm that HDT with autologous transplanta-
tion is associated with a durable RFS in a remarkable
proportion of aggressive NHL patients with very low
global early and late toxicity. Improved patient selec-
tion, transplant timing, ongoing improvements in sup-
portive care, and selected phase III trials should
increase outcomes further.

PO196
BCL2/JH AND JH CLONAL REARRANGEMENT ANALYSIS IN PATIENTS
WITH FOLLICULAR LYMPHOMA IN COMPLETE REMISSION
FOLLOWING STANDARD CHEMOTHERAPY: CLINICAL AND
BIOLOGICAL IMPLICATIONS
Grasso R, Colombo N, Miglino M, Varaldo R, Canepa
L, Clavio M, Pierri I, Ballerini F, Venturino C, Michelis
Gl, Garrone A, Balocco M, Abdal N, Canepa P, Nati S,
Santini G, Gobbi M
Department of Haematology and Oncology,
University of Genova, Italy

Follicular lymphoma is characterized in 80-90% of
patients by the presence of  t(14;18)(q32;p21) which
involves bcl2 gene. Breakpoints on bcl2 gene may occur
at the major or minor cluster regions(MBR or mcr). The
mechanism of action of Bcl2 is not yet clarified. Some
studies have demonstrated that bcl2 is involved in the
regulation of cellular apopthosis, through modification
of mythocondrial membrane potential and/or Ca2+ ions



flux across the endoplasmic reticulum. Bcl2 rearrange-
ment analysis is an useful tool to perform an early eval-
uation of the efficacy of intensive chemotherapy or
transplants. Our study was done on seven patients with
low-grade non Hodgkin’s lymphoma (LG-NHL)who
reached clinical and immunophenotypical remission
after fludarabine/mythoxantrone/cyclophosphamide
regimen. We utilized both the intrinsic Bcl2 marker and
the exstrinsic Jh clonal rearrangement in order to assess
the minimal residual disease status. The molecular
analysis, done on lymphonode samples at diagnosis,
was aimed at identifying JH/Bcl-2 and clonal JH
rearrangements. The same study was subsequently per-
formed in peripheral blood cells and in bone marrow
(BM) samples, both at diagnosis and after 3-6 cycles of
chemotherapy. These 7 patients at diagnosis were pos-
itive for Bcl2 rearrangement. The BCL-2 MBR was
observed in 5 patients and the mcr in 2. In all the
patients the analysis performed on lymph-node and
marrow samples detected the same Bcl2 and JH
rearrangements. In 3 patients the molecular study was
done also on peripheral blood mononuclear cells, and
detected the same clonal markers. In six out of the sev-
en patients studied after the achievement of CR JH/Bcl-
2 rearrangement was undetectable. All patients still
showed monoclonal JH rearrangement. One patient,
without histological evidence of bone marrow lymphoid
infiltration at diagnosis, but with positive molecular
analysis on marrow cells, resulted negative for both
markers during controls after chemotherapy. Our study,
through the use of both intrinsic and extrinsic clonal
markers, may shed some light on the multistep patho-
genesis of low grade lymphoid neoplasm. One might
infact speculate that the Bcl-2 rearrangement is a late
event, occurring in an already transformed cell bearing
clonal JH rearrangement. Further studies are needed to
assess the clinical value of monitoring these clonal
markers, both after standard and high dose therapy. 

PO197
IFOSFAMIDE, EPIRUBICIN, ETOPOSIDE AND AUTOLOGOUS PERIPH-
ERAL BLOOD PROGENITOR CELL TRANSPLANT: A FEASIBLE AND
EFFECTIVE SALVAGE TREATMENT FOR REFRACTORY AND/OR
RELAPSED LYMPHOID MALIGNANCIES
Venturino C, Garrone A, Balocco M, Michelis GL,
Abdal N, Garuti A, Gonella R, Pierri I, Clavio M,
Varaldo R, Ballerini F, Balleari E, Gobbi M
Department of Haematology and Oncology,
University of Genova, Italy

Background and aims. Primary end points of the study
were to confirm the feasibility and the efficacy of the
combination of ifosfamide, etoposide, and epirubicin
in relapsed and/or refractory lymphoid malignancies
and in particular the efficiency of this regimen in mobi-

lizing peripheral blood stem cells. Patients and methods.
The combination of ifosfamide (2.5 g/m2), etoposide
(150 mg/m2) on days 1-3, and epirubicin (100 mg /m2)
on day 1 (IEV) was administred to patients with refrac-
tory and or relapsed lymphoid malignancies as part of
high-dose program including autologous peripheral
blood progenitor cell transplantation (ASCT). Fifty-three
consecutive patients with Hodgkin’s lymphoma (HD,14),
aggressive non Hodgkin’s lymphoma (NHL, 19), low-
grade non Hodgkin’s lymphoma (LG-NHL, 6), acute lym-
phoblastic leukemia (ALL, 5), multiple myeloma (MM,
7), other lymphoma (2) entered the study between Jan-
uary 2000 and March 2003. Patients had received a
median of two regimens (range 1-10). Median age was
53 years (range 20-80); male were 26, females 27.
Among lymphomas (41) the clinical stage was II in 8
patients, III in 8 and IV in 25; B symptoms were detect-
ed in 13 patients. LDH serun level were above the nor-
mal range in 25 patients (47%).  Results. Patients were
given a median of 2 courses of IEV (1 course in 19, 2
courses in 16, 3 in 16, 4 in 2 patients). They experienced
nausea and vomiting (24, 45%), diarrhoea (8, 15%),
mucositis (6, 11%), oral candidiasis (3, <1%) but no
severe infections. The median times to PMN recovery
(> 0.5×109/L) and platelet recovery (>50×109/L) were 10
days (range 1-25) and 11 days (1-38), respectively.
Twenty-one patients received a median of 2 packed
RBC units (1-7) and 17 were transfused with a medi-
an of 2 platelet units (1-10). A median of 2 apheresis
(1-4) allowed the collection of a median of 11×106/L
CD34+ cells / kg (6,8-29) in all responsive patients, after
administration of G-CSF (a median of 8 days). In 72%
of responsive patients the collected dose of CD34+ cells
was sufficient to perform HDT. The outcome is report-
ed in the following Table. 

Table. Outcome of patients treated with IEV.

CR (%) PR (%) HDT Rel. DFS mm Surv mm A/D

HD (14) 11(79) 2 (14) 11 1 16(5-41) 17(5-42) 14/-

LC-NHL (16) 7(43) 4 (25) 8 − 20(4-27) 14(1-28) 12/4

MC-NHL (3) 1(33) − 2 − n.d. 7   (6-8) 3/-

LG-NHL (6) − 1 (16) 2 − n.d. 4  (2-25) 2/4

MM (7) 1 (14) 3 (42) 5 − − 11(2-17) 4/3

ALL (5) − − 1 − − 4 (1-13) 1/4
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High dose therapy (HDT) with reinfusion of autolo-
gous peripheral blood progenitor cells was performed
in 26 patients (49%), with allogeneic stem cells in 3
patients (5%). Conclusions. In conclusion IEV proved to
be a feasible and effective salvage regimen in refrac-
tory HD and in diffuse LCNHL. In addition it efficiently
mobilized peripheral progenitor cells in pretrated
patients with lymphoid malignancies with little or no
side effects.

PO198
TREATMENT OF LARGE CELL LYMPHOMA IN ADULT PATIENTS WITH
BAVEC-MIMA REGIMEN: TEN YEAR EXPERIENCE
Carrai V, Rigacci L, Nassi L, Alterini R, Bernardi F,
Bellesi G, Bosi A
Haematology Department Careggi Hospital and
University of Florence, Italy

Background: To improve the response rate for aggres-
sive non-Hodgkin’s lymphoma (NHL), different chemo-
therapy regimens have been developed over the past 20
years. None has been proved to be clearly superior to
CHOP regimen in randomized studies. Patients and
methods: Starting from 1989 we have perspectively
used a third generation regimen named BAVEC-MiMA
for the treatment of adult patients with high grade
NHL. We treated from August 1989 to March 1999 101
patients with median age of 41 years (18-64). Inclusion
criteria were: age less than 65 years, all stages, histo-
logic subgroups G and H according to the Working For-
mulation and diffuse large B-cell lymphoma according
to the REAL classification, no previous therapy and per-
formance status less than three. The schedule of this
regimen was: BCNU 100 mg/m2 day 1; adriamycin 50
mg/m2 day 1; etoposide 60 mg/m2 days 1-4; vincristine
1 mg/m2 day 2; cyclophosphamide 600 mg/m2 days 3,
4; aracytin 300 mg/m2, 4 hours continuous infusion,
day 18; mitoxantrone 10 mg/m2 day 19; methotrexate
150 mg/m2 day 20; citrovorum factor 15 mg/m2 orally
day 21; prednisone 40 mg/m2 orally from day 1 to 21.
Cotrimoxazole was administered from day 9 to day 27.
Cycles were repeated every 21 days starting from the
end of the previous cycle. Scheduling is characterized
by two phases with the aim of killing residual cells by
administering non cross-resistant drugs after the inter-
val. The characteristics of patients were the follwing:
bone marrow involvement 10%, B symptoms 39%, per-
formance status (WHO) 0 = 61%, 1 = 25%, 2 = 14%.
According to IPI, which was evaluable in 96 patients,
low risk patients were 25%, low-intermediate 47%,
high-intermediate 20% and high risk 8%. All patients
were treated as outpatients. Results: Seventy-five
patients (74%) achieved a complete remission and
twenty-one (21%) a partial response; the overall
response rate was 95%. Five patients (5%) were non-

responders. Only one variable, IPI (p: 0.039), was asso-
ciated in univariate analysis with the probability of
remission but multivariate analysis failed to confirm
significance. The overall survival rate was 67% at 5
years. Multivariate analysis showed that complete
response to induction therapy (p: 0.000) and normal
LDH value (p: 0.002) were significantly associated with
survival. Disease-free survival for the 75 patients who
obtained compelte remission was 84% at 5 years. After
a mean follow-up of 5 years eleven patient relapsed.
Conclusion: With a very long follow-up we observed a
high complete remission rate and a long disease-free
survival. Therefore, we can conclude that BAVEC-MiMA
is a safe and effective regimen for high grade NHL. 

PO199
RITUXIMAB PLUS INTENSIFIED CHOP (R-CHOP14) FOR THE
TREATMENT OF ELDERLY PATIENTS WITH AGGRESSIVE
NON-HODGKIN’S LYMPHOMA
Rigacci L, Martelli M,* Nassi L, Carpaneto A,* Alterini
R, Martini V,° Bernardeschi P,^ Minotti C,* Carrai V,
Bosi A
Hematology Department, Careggi Hospital and
University of Florence; *Department of Cellular
Biotecnology and Haematology University La Sapienza
Roma; °Oncology Department, Serristori Hospital,
Figline Valdarno; ^Oncology Department Hospital of
Empoli, Italy

Background: The results of treatment of aggressive
non-Hodgkin’s lymphoma (NHL) in elderly patients is
relatively poor. The use of protocol specifically devised
for elderly patients can reduce hematological and
extrahematologic toxicity but tend to reduce results
particularly in high-risk IPI patients. Recently Coiffier
et al. demonstrated that the CHOP regimen plus Rit-
uximab is the standard therapy for elderly patients with
aggressive lymphoma.Purpose: To evaluate the feasi-
bility, toxicity and response to therapy of a CHOP-14
day plus Rituximab intensity in elderly patients with
diffuse large cell lymphoma. Patients and methods: We
planned a schedula with Rituximab 375 mg/m2 on day
0 and CHOP therapy on day +2 given every 2 weeks,
with G-CSF starting from day +7 to +11. Prophylaxis
with sulfamethoxazole and trimethoprim twice daily
three times week and itraconazole 200 mg daily was
administered from beginning of chemotherapy. From
June 2002, we enrolled 18 patients with aggressive
NHL (follicular grade III lymphoma= 4 and diffuse large
B-cell lymphoma=14.). The mean age was 63,7 years
(range 60-73). Six patients were stage II, 3 stage III
and 9 stage IV. Six /18 (33%) patients presented B
symptoms, 4 bone marrow involvement and 13/18
(72%) patients showed an increased LDH value.
According to IPI score 1 patient was low risk, 9 low-
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intermediate risk, 5 intermediate-high risk and 3 high
risk. Nine patients (50%) presented at least one extra-
nodal station involved. Results: Thirteen patients com-
pleted the programmed 6 cycles and were evaluable
for response, the remaining five patients are actually in
treatment. Seven out 13 recycled regularly, the other 6
patients delayed the treatment; in one case at the sec-
ond cycle due to anemia, in two cases at the third cycle
due to fever and neutropenia, in three cases at the sixth
cycle due to neutropenia (one case) and trombocy-
topenia (two cases). No remarkable extrahematologic
toxicity was observed, in particular we focused our
attention on cardiotoxicity and we have not observed
significant variation of left ventricular ejection rate at
the diagnosis (mean 62,4%, range 58%-68%) in com-
parison with the end of therapy (mean 60%, range
47%-65%). The overall response rate was 100%, 10
patients obtained a CR, 1 a CRu and 1 a PR. After a
median follow-up of 10 months (range 9-12), all
patients are alive, 1 patient relapsed after three
months.  Conclusions: R-CHOP-14 was feasible, active
and lacked severe toxicity in elderly patients. 

PO200
LIPOSOMAL PEGYLATED DOXORUBICIN AS A SINGLE AGENT IN
NON-HODGKIN’S LYMPHOMAS OF THE ELDERLY: A SINGLE CENTER
EXPERIENCE
Guiducci B, D’Adamo F, Sparaventi G, Nicolini G,
Mele A, Leopardi G, Delfini C, Gaziev D, Erer B,
Giardini C, Sodani P, Visani G
U.O. Ematologia, Ospedale San Salvatore, Pesaro, Italy

Anthracyclines have been very effective agents for
the treatment of various malignancies for the last 25
years. However, the risk of cardiac damage and the ben-
efits must be carefully balanced. We report our single
centre experience regarding a new doxorubicin formu-
lations (liposomal pegylated doxorubicin) as a single
agent in monochemotherapy. Recently we have treat-
ed three elderly patients affected by low grade non-
Hodgkin’s lymphoma in monotherapy with Caelyx (20
mg/m2) i.v. every 15 days. The low performance status,
the age of all the patients, the previous use of anthra-
cyclines in two patients as well as prior radiotherapy
exposure and a pre-existing coronary hart disease in
one (frail patients) delimited the choice of treatment.
The median age was 79 years (range 67 to 83). The first
case a 79-year-old female with relapsed DLCL in IV
stage E (with secondary involvement of the skin)
achieved a complete remission after four cycles; now,
after 12 months, she is still in remission: a partial
remission occurred for a concomitant breast cancer.
The second case a 67-year-old female with follicular
NHL in IV stage A non responder at the first line ther-
apy achieved a good partial remission in the six cycles

while the third patient a 83-years-old female with
cutaneous B cell lymphoma (CBCL) of the leg, died for
progression disease during therapy (however this type
of cutaneous lymphoma shoud be considered as a sep-
arate group of cutaneous B cell lymphoma as is relat-
ed to a much poorer prognosis than CBCL). The treat-
ment was very well tolerated and we did not observe
any important hematologic and extrahematological
toxicity. In conclusion, the low toxicity profile suggests
that pegylated liposomal doxorubicin is effective in frail
non hodgkin patients patients and, in particular, two-
weekly dose is well tolerated in old patients.

Funding: Supported in part by AIL Pesaro Onlus.

PO201
AGGRESSIVE NATURAL KILLER CELL LEUKAEMIA/LYMPHOMA:
DISTINCTIVE CLINICAL AND BIOLOGICAL FEATURES OF ONE CASE
Molteni M,+ Castelli R,* Gianelli U,° Cro L,+
Grimoldi MG,° Fracchiolla NS,+ Guariglia A,* Cortelezzi A#

*Dipartimento di Medicina d’Urgenza e +Dipartimento
di Ematologia, I.R.C.C.S. Ospedale Maggiore di Milano,
°Cattedra di Anatomia ed Istologia Patologica II e
#Dipartimento di Scienze Mediche, Università degli
Studi di Milano, Italy

Natural killer (NK) cells are large granular lympho-
cytes with innate immune function, playing an impor-
tant role in the early host defence against viral, bacte-
rial and other infectious agents and against cancer. NK
cell tumours are extremely rare diseases accounting for
a minority of leukemias and lymphomas. The most com-
mon type is the extranodal NK/T cell, nasal and nasal-
type lymphoma, which has a typical angiocentric and
angiodestructive growth pattern. Aggressive NK
leukemia/lymphoma is much more uncommon and few
cases have been reported. A 76-year old white woman
presented in April 2003 to the Emergency Department
of Ospedale Maggiore of Milan, complaining fatigue,
dyspnea and fever. Her past medical history was char-
acterised by HCV-related cirrhosis. Physical examination
revealed massive enlargement of liver, spleen and lymph
nodes. Laboratory examination showed an elevated
white blood cell count (WBC 162 ×109/L) and thrombo-
cytopenia (PLT 89×109/L); peripheral blood smear
revealed large undifferentiated blasts with slightly gran-
ular abundant cytoplasm and multilobated nuclei. No
autoantibodies were found; Ig levels were normal
except for IgG increase and a slight monoclonal IgGk
was detected. Multicolour flow cytometry showed the
pathologic cells to be positive for CD1a, CD2, CD4,
CD16, CD43, CD30, CD56, CD11c and CD38; further-
more cyCD3, CD33 and CD13 were negative. These data
were conceivable with the diagnosis of aggressive NK
leukemia/lymphoma. Furthermore a hypertriploid kary-
otyope was detected in most of the metaphases exam-
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ined (77, XXX, +2, +10, +12, -15, +16 and 5 further
chromosome markers) and PCR analyses did not detect
the presence of EBV-DNA and HTLV-1 RNA, in fact EBV
and HTLVI infection are eventually associated with NK
neoplasms. The clinical course of this kind of neoplasm
is often tumultuous and response to therapy is poor
thus causing a short-term prognosis. Given the poor
general conditions we started treatment with
cyclophosphamide, vincristine and prednisone achieving
a partial reduction of the hyperleukocytosis; however
the disease pursued a fulminant course: a chest X-ray
documented alveolar-interstitial infiltrations and sub-
sequently intravascular disseminated coagulation, renal
and hepatic failure ensued. The patient died 30 days
after diagnosis. This case is peculiar because of the high
expression of the antigen and because of the lack of skin
involvement, which typically presents as nodular lesions.
Additionally we found trisomy of chromosome X among
the several karyotype abnormalities, which is a consis-
tent cytogenetic pattern of NK lymphoproliferative dis-
eases and a poor prognosis index.

PO202
CLINICAL AND PROGNOSTIC FEATURES OF INDOLENT B-CELL
NONFOLLICULAR LYMPHOMA: A RETROSPECTIVE STUDY ON 373
PATIENTS PERFORMED BY INTERGRUPPPO ITALIANO LINFOMI
Vitolo U,1 Luminari S,2 Baldini L,3 Federico M,2
Ambrosetti A,4 Angrilli F,5 Colombi M,3 Cortelazzo S,6
Orsucci L,1 Pogliani E,7 Pulsoni A,8 Rigacci L,9
Rota-Scalabrini D,10 Stelitano C,11 Villivà N,8 Zinzani
PL,12 Brugiatelli M,13 on Behalf of The Intergruppo
Italiano Linfomi
1Unità operativa di Ematologia, Azienda Ospedaliera
“S.Giovanni Battista”, Torino; 2Dipartimento di Oncolo-
gia ed Ematologia, Università di Modena e Reggio
Emilia, Modena; 3Dipartimento Di Ematologia I, Ospe-
dale Maggiore IRCCS, Milano; 4Sezione di Ematologia,
Università di Verona, Verona; 5Dipartimento di Emato-
logia, Ospedale “S. Spirito”, Pescara; 6Divisione di Ema-
tologia, Ospedali Riuniti, Bergamo; 7Ematologia, Uni-
versità di Milano Bicocca, Monza; 8Ematologia, Uni-
versità La Sapienza, Roma; 9Ematologia, Ospedale
“Careggi”, Firenze; 10Oncologia Medica ed Ematologia,
Istituto per la Ricerca e Cura del Cancro (IRCC), Torino;
11U. Op. Ematologia, Az. Osp “Bianchi Melacrino
Morelli”, Reggio Calabria; 12Ematologia, Istituto “E.
Seragnoli”, Az. Osp. “Sant’Orsola”, Bologna; 13U. Op.
Ematologia, Az. Osp. “Papardo”, Messina, Italy

Introduction: indolent non-follicular lymphoma
(INFL) is a group of relatively frequent lymphoprolifer-
ative diseases. Nevertheless extended clinical and prog-
nostic studies are still lacking. The IIL has performed a
retrospective study on 373 aimed to assess their clini-
cal behaviour and prognostic features. Patients and

methods: patients included into the study were
observed from 1988 to 1999 by 4 Italian cooperative
groups and 1 single institution and they needed to have
a diagnosis of small lymphocytic lymphoma (SLL),
Immunocytoma/lymphoplasmocytic lymphoma (IC),
marginal zone lymphoma (splenic or nodal, MZL) sup-
ported by histo-morphologic and phenotypic data. So
far 357 patients (median age was 63 years, range 28-
94; M/F ratio: 1.1) are evaluable, and 16 were exclud-
ed due to incorrect date of diagnosis. Besides the usu-
al clinical features, the following ones were also eval-
uated in survival analysis: anatomical sites of disease
at diagnosis (nodal or bone marrow or splenic +/- bone
marrow or disseminated disease) and presence of active
disease defined as having at diagnosis at least one
among Hb<11 g/dL, Plt <100×109/L, bulky disease, sys-
temic symptoms and diffuse bone marrow infiltration.
Results: 43% of cases were SLL, 17% LPL, 27% MZL and
13% indolent non follicular lymphoma unspecified.
Advanced stage (III-IV) was present in 91% patients,
bone marrow involvement in 78%, splenomegaly in
47%; 32% had 2 or more involved extranodal sites, 6%
poor performance status (ECOG > 2), 16% B symptoms
and 24% bulky disease. Involved sites of disease at
diagnosis were: nodal 17%, bone marrow 6%, splenic
17%, bone marrow + nodal 36%, disseminated 25%;
active disease was present in 53%. As far as laborato-
ry data are concerned anemia (Hb <11 g/dL) was pre-
sent in 23% cases, absolute lymphocitosis (Ly
> 5×109/L) in 14%, thrombocytopenia (plt <100×109/L)
in 10%, ESR >30 mm in 40%, elevated b2 microglob-
ulin in 52%, elevated LDH in 23%. A serum monoclon-
al component was detected in 30% of patients. Treat-
ment varied among institutions and time of diagnosis,
and consisted in: watch and wait policy in 32% and
immediate treatment in 68%. Chemotherapy consist-
ed in single agent (52%), CVP-like (5%), CHOP-like
(37%) and Fludarabine (5%). With a median follow-up
of 56 months (range 3-160), 3 and 5-years OS rates
were 82% and 74% respectively. In univariate analysis
the following 15 variables adversely affected overall
survival (OS): age >60, stage III-IV, diffuse bone mar-
row involvement, B symptoms, anemia, elevated level
of β2-microglobulin or LDH, ESR >30, serum albumin
<3.5 g/dL, > 1 extranodal sites of involvement and per-
formance status, disseminated and splenic involvement
and presence of active disease. Histological subtype
and type of chemotherapy did not influence OS. Both
International Prognostic Index and IIL model for follic-
ular lymphomas were able to subdivide patients into
three risk group with significant different OS rates
(p<0.0001). Conclusions: This preliminary analysis on
357 patients with INFL showed that OS is affected not
only by commonly used prognostic factors but also by
the presence of parameters related to an active phase
of disease. The final report including multivariate analy-
sis will be presented.
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PO203
EFFECT OF DEXRAZOXANE ON QT DISPERSION IN LYMPHOMA
PATIENTS DURING ANTHRACYCLINE-BASED CHEMOTHERAPY
Cervetti G,* Franzoni F,° Galetta F,° Cecconi N,*
Femia FR,** Fazzi R,* Santoro G,° Petrini M*
*Department of Hematology, °Department of Internal
Medicine, University of Pisa, Pisa, **Institute of Biology
and Genetics, University of Ancona, Italy

In daily practice, onco-hematologists make use of
parameters of systolic function (left ventricular ejection
fraction or fractional shortening) to detect cardiotoxic-
ity, but these methods are not able to identify acute car-
diac damage. New methods, including the determination
of QT dispersion, may be proposed to identify patients at
risk of the development of early heart failure. Aim of the
present study was to assess the effect of epirubicin-
based chemotherapy (PROMECECytaBOM) on QT inter-
val dispersion in 14 patients with aggressive Non-
Hodgkin Lymphoma (NHL), and the effect of supple-
mentation with dexrazoxane. The patients were ran-
domly allocated to receive or not dexrazoxane clorhy-
drate (40 mg/m2) after epirubicin infusion. All the par-
ticipants underwent 12-lead electrocardiogram (ECG) at
baseline, after epirubicin infusion, and one hour later. QT
intervals were measured from surface electrocardio-
grams and QT dispersion was defined as maximum QT -
minimum QT occurring in any of the 12 leads. QT dis-
persion was corrected (QTc) for heart rate according with
Bazett’s formula.  All the patients showed increased QT
dispersion (44.3±8.4 vs. 68.4±11.4 ms, p<0.001) and QTc
dispersion (46.2±6.2 vs. 72.2±8.4, p<0.001) during epiru-
bicin therapy. Patients who underwent supplementation
with dexrazoxane clorhydrate exhibited a significant
reduction of both QT (67.4±8.1 vs. 49.5±4.2 ms,
p<0.001) and QTc dispersion (71.2±7.7 vs. 51.4±4.3 ms,
p<0.001) if compared to placebo group (QT 69.3±7.6 vs.
64.2±6.9 ms; QTc 72.8±8.1 vs. 67.3±7.2 ms, ns).  In con-
clusion anthracycline-based chemotherapy is associat-
ed with an increased QT interval dispersion which may
be attenuated by dexrazoxane clorhydrate. Moreover, QT
dispersion may represent a sensitive tool to identify the
first signs of cardiotoxicity induced by anthracyclines.

PO204
DOES INTERFERON THERAPY STILL HAVE A ROLE IN THE TREATMENT
OF HAIRY CELL LEUKEMIA?
Stelitano C, Callea V, Ranieri N, Nobile F
Divisione di Ematologia, Azienda Ospedaliera Bianchi-
Melacrino-Morelli, Reggio Calabria, Italy

In recent years, purine nucleoside analogues, namely
2-chlorodeoxiadenosine (2-CDA) and deoxycoformicin
(DCF), have apparently totally replaced splenectomy and

interferon therapy in the treatment of Hairy Cell
Leukemia (HCL). In fact, both 2-CDA and DCF are able to
elicit a complete or partial response of long duration in
the vast majority of cases and with a very good toxicity
profile. In addition re-treatment of patient with the
same purine analog is effective in relapsed cases. Before
the introduction of purine analogs, interferon therapy
already demonstrated a high efficacy in terms of both
response rate and survival, while splenectomy remained
useful in a small minority of cases under because of
uncommon clinical conditions. The present retyrospec-
tive study is aimed to analyse the possible usefulness of
interferon treatment in patients resistant to purine
analogs by the presentation of three clinical cases. Case
Report. Out of 53 HCL patients observed in our unit from
1982 to 2003, we successfully used interferon as salvage
treatment in 3 cases. Case #1. A 66 years old man, diag-
nosed in 2001 as typical HCL according to morphologi-
cal and phenotypic study and requiring immediate ther-
apy because of  pancytopenia and symptomatic spleno-
megaly. After first line treatment consisting of  DCF no
response was obtained. Thus, CDA therapy was admin-
istered, again without evidence of response. Finally,
interferon was started at the standard dose of 3MU/day
with gradual recovery from cytopenia  and splenomegaly
reduction. Interferon was discontinued after 4 months
because of patient refusal, with progression of
splenomegaly after IFN discontinuation. Case #2. In
2001, a  49 year old man diagnosed as typical HCL
according to morphological and phenotypic study
required immediate therapy because of  severe pancy-
topenia and massive splenomegaly. After first line treat-
ment consisting of  DCF no response was obtained. Thus,
CDA therapy was administered, again without evidence
of response. Finally, interferon was started at the stan-
dard dose of 3MU/day with gradual recovery from
cytopenia  and splenomegaly reduction. Interferon was
discontinued after 8 months because of a psychiatric
concomitant disorder, with persistent very good partial
remission (VGPR) 6 months  after IFN discontinuation
Case N.3. A 26 years old lady, diagnosed in 1997 as typ-
ical HCL  according to morphological and phenotypic
study and requiring immediate therapy because of pan-
cytopenia and symptomatic splenomegaly. After first line
treatment consisting of  DCF a complete response was
obtained lasting  18 months. At first relapse CDA ther-
apy was administered obtaining a second response
which lasted 20 months. At second relapse interferon
was started at the standard dose of 3 MU/day and was
continued so far with persistent very good partial remis-
sion 4 months  after starting IFN therapy; this treat-
ment is still ongoing. Conclusion. The present case
reports suggest that IFN therapy  still represent a good
therapeutic option in HCL patient relapsing or resistant
to purine analogs. A further studies on a larger series
could be useful to identify clinical features able to pre-
dict a major role for interferon therapy.
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PO205
THE HDAC INHIBITOR D1 INDUCES APOPTOSIS AND
DIFFERENTIATION IN A T(8;21) ACUTE MYELOID LEUKEMIA CELL
LINE VIA MAPK MODULATION
Rovida E, Gozzini A, Barbetti V, Santini V,
Dello Sbarba P
Department of Hematology, and  Department of
Experimental Pathology and Oncology, Università degli
Studi di Firenze, Florence, Italy

Acute myeloid leukemia (AML) is a disease charac-
terized by a block of maturation. Genes coding for core
binding factors are rearranged in a considerable sub-
set of AML cases and result in an altered interaction of
CBF subunits with transcriptional co-regulators
(NCoR/SMRT). Recruitment of HDAC is also altered in
AML, and a subsequent transcriptional repression of
target genes involved in myeloid maturation is deter-
mined. We recently demonstrated that sodium butyrate
and the stable prodrug xylitol butyrate derivative (D1)
as single drugs restore histone acetylation and granu-
locytic maturation in the t(8;21)-positive Kasumi-1 cell
line, as well as primary CBF-AML blasts. These effects
are paralleled by massive apoptosis as well as reduction
of cell number. The mitogen-activated protein kinases
(MAPK) have been shown to regulate a wide variety of
cellular processes such as cell proliferation, differenti-
ation and apoptosis. D1 induced ERK activation (peaks
at 2-6h and 48-72h). D1 transiently activated p38,
which was later suppressed. JNK was also activated
following D1 treatment, with differences among the
JNK isoforms. Specific inhibitors of the ERK, p38 and
JNK pathways (PD98059, SB203580 and SP600125,
respectively) were then used to investigate the role of
MAPK in modulating the effects of D1 in Kasumi-1
cells. Inhibition of the ERK and p38 pathways did not
seem to interfere with D1-induced apoptosis, as deter-
mined after 24 h by the annexin-V test. On the other
hand, apoptosis was induced by D1 or SP600125 alone,
while the treatment with both D1 and SP600125
induced an additive effect. These results were con-
firmed by western blotting evaluation of caspase-3
activation. Indeed, caspase-3 precursor decreased and
the active caspase form appeared after a 24 h treat-
ment with D1 and SP600125 alone, while the combi-
nation of D1 with SP600125 determined maximal
effects. Caspase-3 activation was unchanged by the
treatment with PD98059 or SB203580, alone or in
combination with D1. D1 induced granulocytic differ-
entiation as indicated by the significant increase in
cells expressing both CD11b and CD15. PD98059 or

SB203580 alone did not show any effect on matura-
tion. SP600125 alone was able to induce significant
differentiation and 50% mature cells were obtained
with SP600125 plus D1. PD98059 partially prevented
the D1-induced reduction of cell number, while was
ineffective on D1-induced cell differentiation, sug-
gesting that the ERK pathway is involved in the effects
of D1 on proliferation rather than differentiation.
SB203580 determined effects similar to those of
PD98059 on cell number, and partial inhibition of mat-
uration. It is worth pointing out that none of the above
MAPK inhibitors interfered with histone acetylation
which occurs after D1 treatment of these cells. The ear-
ly modulation of MAPK suggest that D1 exerts its
action also via HDAC-unrelated pathways as well as
HDAC inhibition. 

PO206
FLT3 MUTATIONS IN ACUTE PROMYELOCYTIC LEUKEMIA: INCIDENCE
AND CLINICAL CORRELATIONS
Rocca B, Bernasconi P, Calatroni S, Boni M,
Cavigliano PM, Giardini I, Caresana M, Lazzarino M
Division of Hematology, University of Pavia,
IRCCS Policlinico San Matteo, Italy

The t(15;17) translocation rearranges the PML gene
with the RAR α gene and creates the PML-RARα fusion
protein on the translocated chromosome 17. That
chimeric protein marks acute promyelocytic leukemia
(APL) cells and play a crucial role in the pathogenesis of
the disease. However, it has been reported that additional
genetic changes may cooperate with PML-RARα fusion
protein to generate the leukemic phenotype. Recently,
some studies have pointed out that one gene which col-
laborate with the chimeric protein is FLT3. This last, which
is a member of receptor tyrosine kinases, is expressed in
leukemia as well as in normal hemopoietic cells. FLT3 is
targeted by internal tandem duplications (ITD) or by D835
mutation in about 40% of acute myeloid leukemia
patients and recent reports have demonstrated that it is
mutated in about 10-37% of APL patients.  Basing on
these data we have decided to determine the frequency
of FLT3 mutation in our APL patients and to establish if
it correlates with any peculiar clinico-biological charac-
teristics. Thirty-two APL patients, having diagnostic and
follow-up samples, were analysed sequentially for the
ITD of the FLT3 gene. Such a mutation was detected in
six patients (18.7%). Cytogenetically all these patients
presented only the classical t(15;17) chromosome
translocation without any additional defect on karyotype
analysis. FISH with PML and RAR α specific probes con-
firmed the rearrangement in all of them. Clinically, the
observation of FLT3/ITD was strongly correlated with an
elevated peripheral white blood cell count [median WBC
count in ITD positive patients 12×109/L (range 4-44) ver-
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sus 2.7 (range 0.8-14) in ITD negative patients] and with
a low fibrinogen concentration. Morphologically these
patients more commonly presented a M3 variant, where-
as we did not observed any association with any pecu-
liar isoform of PML-RAR α fusion protein (a long isoform
was detected in three cases, a short in two and a vari-
able in one). A complete hematologic remission was
achieved in all the patients without the mutation and in
all patients but one harbouring the FLT3/ITD mutation.
The five FLT3/ITD negative patients who relapsed achieved
a second remission while one of those carrying the
FLT3/ITD died of disease and the other one achieved a
third remission. The follow-up samples of patients with
persistent complete remission were constantly negative
for FLT3/ITD, while those of patients experiencing relapse
were positive for FLT3/ITD later than for PML-RAR α,
probably because of a lower sensitivity of the RT PCR
detecting the mutation.  Our data confirm that FLT3/ITD
are discovered in APL patients presenting a more aggres-
sive disease on clinical diagnosis. However such a muta-
tion does not seem to have an important role in leukemia
progression. 

PO207
INTENSIFIED REGIMEN (IDA-FLAG) COMPARED WITH STANDARD
INDUCTION TREATMENT FOR ADULT AML
Leoni F, Gianfaldoni G, Ciolli S, Gigli F, Bosi A
Cattedra e divisione di ematologia, azienda ospedaliera
careggi, Firenze, Italy

Background: Despite progress in the treatment of
acute myeloid leukemia (AML), overall survival is still
poor and only 30% of patients will be cured. Allogene-
ic stem cell transplantation (alloSCT) performed during
first complete remission (CR) is the therapy of choice
for young patients, when a HLA compatible donor is
available. For those lacking a donor, high dose
chemotherapy plus autologous SCT may result in pro-
longed survival given that a ‘good quality’ CR is obtained
before stem cell collection. Previous studies, concerning
the pharmacology of cytarabine (ARA-C) and of its active
metabolite ARA-CTP, have been the basis for the asso-
ciation of Ara-C and fludarabine, the last one as chemo-
modulator. Aim of the study: To evaluate whether an
aggressive induction therapy could overcome the poor
risk factors, resulting in an improvement of the rate and
of the ‘quality’ of CR without negatively influence the
feasibility of planned post remission treatment. Patients
and methods: between March 1998 and December 2002,
73 consecutive AML (non M3) patients aged less than
sixty, received as induction one or two courses of Ida-
FLAG: fludarabine 30 mg/m2 days 1-4, cytarabine 2 g/m2

days 1-4, idarubicin 12 mg/m2 days 2-4, G-CSF sc from
day -1 to 4 and from day 10 to granulocyte recovery

Early consolidation was been IdaFLAG (18 pts) or FLAG
(42 pts). Thereafter, patients in CR were designed to
receive as late consolidation allogeneic or autologous
SCT according to risk factors and donor availability.
Results. Median age was 46 years (range 25-61), M/F
31/42, 18 pts (25%) had  a documented previous MDS.
WBC median was 12.000/µL (range 2.000-138.000).
Cytogenetic risk was low in 10%, high in 16%, interme-
diate in 57%, not valuable in the others. Overall, 60
(82%) patients achieved CR, 49 after one course. 9
(12%) had refractory disease and 4 died early or while
aplastic (acute renal failure, cerebral hemorrhage, pneu-
monia, ileotiflitis). After consolidation chemotherapy, 13
underwent allogeneic and 15 autologous SCT, 4 are too
early. All the others failed mobilisation, refused treat-
ment or relapsed early. After a median follow-up of 23
months, the median survival of the whole group is 19
months, with a plateau of 41% at 30 months. Toxicity:
The median time to recovery platelet >20×109/L and
granulocyte >1,0×109/L  was 23 and 22 days, respec-
tively. The median red blood cells concentrates trans-
fused per patient was 6 (range, 2-11).  Median number
of platelet apheresis transfused per patient was 5 (range
2-10). Twenty-eight patients had moderate bleeding, 4
severe. Fever were observed in 59 patients (80%). Infec-
tions were clinically documented in 10 patients, micro-
biologically documented in 25 and of unknown origin in
24. No patient developed congestive heart failure and
neurological toxicity that could be attributed to anthra-
cycline or to the association of fludarabine and Ara-C
administration, respectively. Grade III mucositis was
observed in 8 cases. Transient laboratory evidence of
self-limiting hepatic dysfunction was observed in 15
patients (20%). None of the patients has shown a toxi-
city so severe to hamper the feasibility of planned post
remission therapy. Comparing these results to an our
historical control (98 AML patients aged less than sixty
treated with ICE in the immediately antecedent period)
Ida-FLAG obtained a better rate of RC (82%vs 71%),
mainly in the intermediate cytogenetic risk (88%vs 59%,
p=.006). Although the overall survival at 30 months
seems to be slightly better in the Ida-FLAG group (41%vs
33%), this benefit doesn’t lead to any improvement in
the EFS (30% in both groups). Conclusions: an intensive
induction regimen yields a better CR rate without ham-
pering the post remission therapy. However, this does
not translate in a substantial advantage on overall sur-
vival respect the historical control.



PO208
ANALYSIS OF FLT3-ITD AND D835 MUTATIONS IN PATIENTS WITH
ACUTE PROMYELOCYTIC LEUKEMIA
Zucchini P, De Mola RM, Saviola A, Marasca R,
Martinelli S, Castelli I, Maffei R, Gibellini F, Fontana
M, Luppi M, Torelli G
Hematology Unit, Department of Oncology and
Hematology, University of Modena and Reggio Emilia,
Modena, Italy

FLT3 is a member of the class III receptor tyrosine
kinases expressed in leukemic cells, as well as in imma-
ture hematopoietic cells, playing an important role in
stem cell proliferation and differentiation; it is the sin-
gle most commonly mutated gene in acute myeloge-
nous leukemia (AML). Two different types of FLT3 muta-
tions have been identified, both resulting in constitu-
tive activation of FLT3 receptor and induce factor-inde-
pendent proliferation of hematopoietic cell lines. Inter-
nal tandem duplications (ITD) arising from duplications
of the juxtamembrane domain have been found in 20-
30% of AML patients and may adversely affect clinical
outcome. Point mutations at codon 835 (D835), with-
in the tyrosine kinase domain, occur in approximately
7% of AML and its clinical and prognostic relevance is
not yet well defined due to the small number of
patients studied. This study was designed to charac-
terize the incidence and the potential prognostic
impact of FLT3 mutations in 29 adult patients with
acute promyelocytic leukemia (APL) at the time of diag-
nosis and in 2 relapsing patients. Genomic and message
sequences of FLT3 gene, deriving from exons 14-15
(ITD), and exon 20 (D835), were amplified by single-step
PCR. FLT3/ITD were found in 8 (27.6%) patients: the
location and size of the duplications varied from sam-
ple to sample; D835 mutations were found in 5 cases
(17.2%): 2 D835Y and 2 D835H. A silent mutation in
R834 and a complete deletion of codons D835 and I836
were found in the 5th case. Only one patient showed
both ITD and D835 mutation. Sequential studies per-
formed in the 2 relapsed patients showed the same
pattern on diagnostic and relapse specimens (ITD +/+) in
one case and a variable pattern (ITD +/-) in the other one.
Taken together, our results show a 44.8% rate of muta-
tions of FLT3 gene in the APL subset. A not yet report-
ed simultaneous deletion of both 835 and 836 codons
(D835 del) (I836 del) was also found. Ongoing analyses
are aimed to correlate the presence of the different
types of FLT3 mutations with the clinical outcome eval-
uating them as a reliable predictive prognostic factor
in APL patients.

PO209
INCIDENCE AND CLINICAL IMPACT OF FLT3 MUTATIONS IN PATIENTS
WITH ACUTE MYELOID LEUKEMIA: PRELIMINARY RESULTS OF A
UNICENTRIC RETROSPECTIVE ANALYSIS
Ammassari L, Colombo N, Venturino C, Grasso R,
Miglino M, Canepa L, Pierri I, Clavio M, Ballerini F,
Varaldo R, Garrone A, Michelis Gl, Balocco M, Abdal
N, Canepa P, Quintino S, Gobbi M
Dipartimento di Ematologia ed Oncologia, Università
di Genova, Italy

Background and aims of the study. FLT3 gene encodes
for a tyrosine kinase with an extracellular ligand-bind-
ing part and an intracellular catalytic unit. Genetic FLT3
abnormalities result in the expression of a tyrosine
kinase with constitutive activity in acute myeloid
leukemia (AML) blasts.  The adverse prognostic impact
of FLT3 internal tandem duplication (ITD) is now well
established and recent evidence suggests that ASP(D)-
835 (exon 17) point mutations have a similar prognos-
tic effect. In our study, we analysed the prevalence and
the potential prognostic impact of these aberrations in
an unselected cohort of 36 patients with AML. Results
were correlated with cytogenetic data and clinical out-
come. Patients and results. We have till now retrospec-
tively studied FLT3 mutations in 51 bone marrow sam-
ples collected in our lab. Clinical records were till now
available in 39 patients (36 AML, 2 MDS, 1 Ph neg
chronic myeloproliferative syndrome). We tried to eval-
uate a possible correlation between FLT3 status and
clinical outcome in the 36 patients with AML (4 with
secondary AML, 32 with de novo AML, median age). At
diagnosis 6 patients (17%) were positive for ITD, 1 (3%)
had a point mutation in exon 17. All positive samples
belonged to patients with de novo AML. At diagnosis no
significative differences in hematological parameters
or in karyotype distribution have been disclosed
between patients with FLT3 alteration and patients
with negative molecular analysis. ITD status and out-
come. All six patients with ITD alterations reached CR
(100%). Four out of 6 relapsed. Of the 2 patients who
did not experience relapse of the disease, 1 is alive and
disease free at 127 months from diagnosis, the other
has died in CR after 3 months for infectious complica-
tion post consolidation therapy. Median disease free
survival was 4 months (range 1-26); median survival
was 7 months (3-127). Among 26 AML patients with
negative molecular analysis for ITD, 19 achieved CR
(73%). Twelve out of 19 relapsed. Of the 7 patients who
did not experience relapse of the disease, 1 has died in
CR at 3 months for infectious complication post con-
solidation therapy, the others are alive and disease free
at 4-79 months from diagnosis (3 have been submit-
ted to allogeneic transplant). Median disease free sur-
vival was 7 months (range 2-79); median survival was
8 months (2-79). Exon 17 status and outcome. The only
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patient who resulted positive at the molecular analy-
sis is disease free after induction therapy at 7 months
from diagnosis. Twenty out of 26 achieved CR, which
lasted a median of 9 months (range 2-126). Thirteen of
these 20 patients had a relapse. Median survival was 15
months (range 2-89). Conclusion. In conclusion the
preliminary results of our study, which is still in
progress, show a prevalence of FLT3 mutations that is
comparable with that reported in larger series of
patients. We did not find a clear correlation between
FLT3 status and clinical outcome but we need to
analyse more patients before drawing any definitive
conclusion. 

PO210
PRECURSOR AND MATURE ENDOTHELIAL CELLS ARE INCREASED IN
THE PERIPHERAL BLOOD OF PATIENTS WITH MYELODYSPLASTIC
SYNDROMES
Fracchiolla NS, Moronetti Mazzeo L, Somalvico F,
Fantini N, Bertolini F,* Mancuso P,* Maiolo AT,
Cortelezzi A°
Dipartimento di Ematologia, Dipartimento di Scienze
Mediche°, Ospedale Maggiore Policlinico IRCCS, Isti-
tuto Oncologico Europeo*, Università degli Studi di
Milano, Italy

Angiogenesis has been associated with vasculariza-
tion during ovulation, placentation, and embryogene-
sis, but also with solid tumor growth, dissemination,
and metastases. Recently, angiogenesis has been pro-
posed as a prognostic indicator in many solid cancers,
and it has been associated with myelodysplastic syn-
dromes (MDS), chronic myeloid leukemia (CML) acute
lymphoid (ALL), and myeloid leukemias (AML). In par-
ticular, increased circulating endothelial cells (CECs)
have been associated with breast cancer and non-
Hodgkin’s lymphoma (NHL). Based on these premises
we analyzed the total and activated CECs and endothe-
lial precursors (CEPs) in a representative series of 50
MDS patients. Peripheral blood (PB) samples were
obtained from 50 MDS patients (M/F, 28/22) and from
20 healthy donors. The median age of the patients was
75 years (range 27-101). Patients were classified
according to FAB criteria as being affected by refrac-
tory anemia (RA, n=26), refractory anemia with ringed
sideroblasts (RARS, n=10), refractory anemia with
excess of blasts (RAEB, n=8), and refractory anemia
with excess of blasts in transformation/AML (RAEB-
t/AML, n=6). According to the IPSS, 18 were in the Low,
20 in the INT-1, 6 in the INT-2, and 5 in the High risk
classes. In one case, IPSS was not applicable for repeat-
edly unsuccesfull cytogenetics. Resting CECs were
defined by immunocytofluorimetric assay, as negative
for CD45, CD105, CD106, CD133 and positive for
P1H12, CD31 and CD34. Activated CECs were defined

as CD45−, CD133− and CD34+, CD31+, P1H12+, CD105+

or CD106+. CEPs were positive for CD133 (Mancuso et
al., Blood 2001). In our healthy control panel (n=20),
mean values of total, activated CECs and CEPs were
14.8/µL (SD±26.3), 4.6/µL (SD + 9.8) and 0.25/µL (SD
±0.58), respectively. In the MDS panel analyzed, the
mean values of total, activated CECs and CEPs were
100.5/µL (SD±139.8), 35.5/microliter (SD ±65.0) and
1.2/µL (SD±3.5). The MDS group displayed significant-
ly more total and activated CECs and CEPs than con-
trols (p value in all the cases <0.0001, Mann Whitney
test). The MVD obtained in 5 cases was concordant with
the flow-cytometry data. No differences in the number
of CECs and CEPs were evidenced among the different
FAB or IPSS subclasses. Survival, calculated from the
date of blood testing (median follow-up of 361 days,
range 37-412 days) and from the date of diagnosis
(median follow-up of 1032 days, range 152-5126 days),
was not influenced by the levels of total, activated CECs
or CEPs, but only by FAB and IPSS (p<0.0001, Kaplan
Mayer method). In conclusion, our data demonstrate in
MDS a significant increase of CEPs, and total and acti-
vated CECs compared to healthy controls, confirming in
this pathologic setting the evidence reported for breast
cancer and NHL. The demonstrated increase of CEPs
and CECs in the PB of MDS patients strengthens the
hypothesis of a possible role of angiogenesis in MDS
pathogenesis, as previously suggested in this disease by
the MVD increase reported by us and others. This find-
ing suggests that this role is present from the early
phases of the disease, as no differences were detected
between low and high risk groups. 

PO211
THE ROLE OF FLOW CYTOMETRIC ASSESSMENT OF APOPTOSIS AND
TELOMERE LENGTH IN MYELODYSPLASTIC SYNDROMES
Rigolin GM, Della Porta M, Castagnari B, Bugli AM,
Zenone Bragotti L, Mauro E, Bardi A, Cuneo A,
Castoldi G
Section of Hematology, Department of Biomedical
Sciences, University of Ferrara, Italy

Flow cytometry is emerging as a useful tool in the
assessment of the diagnosis and prognosis of patients
affected by myelodysplastic syndromes (MDS). In the
present work, we evaluated the role of flow cytometry
in the characterization of hemopoiesis in 55 MDS
patients (median age 74 years, 32 RA-RARS, 3 CMML, 10
RAEB, 10 RAEB-t). Apoptosis was studied in the CD34+

stem cell compartment by means of annexin V, anti-Fas
and anti-Bcl2 monoclonal antibodies while telomere
length was analysed by flow cytometry and fluorescence
in situ hybridization (Flow-FISH) in peripheral blood cells.
Apoptosis was significantly increased in IPSS low-int1
(n=39) in comparison to IPSS int2-high (n=16) patients
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(annexin V 53.1% vs. 20.5%, p<0.001; Fas 43.9% vs.
10.2%, p<0.001; bcl2 intensity 8.11 vs. 4.64 p=0.023).
The percentage of annexin V+ and Fas+ CD34+ cells
inversely correlated with the percentage of bone mar-
row blast cells (r=-0.522, p<0.001 and r=-0.501,
p=0.001, respectively) and the percentage of total CD34+

cells (r=-0.547, p<0.001 and r=- 0.335, p=0.03 respec-
tively). The telomere lengths in granulocytes and lym-
phocytes in MDS patients did not seem to decline sig-
nificantly with age as observed in normal age-matched
controls. In MDS patients, the telomere lengths in gran-
ulocytes were found to be significantly shorter than
those in age-matched controls (p=0.004) while no sig-
nificant difference was observed concerning lympho-
cytes. Granulocytes telomere lengths inversely correlat-
ed with the percentage of BM blasts (r=-0.2778,
p=0.039). Finally, granulocyte telomere lengths were sig-
nificantly shorter in IPSS int2-high than in IPSS low-
int1 patients (p=0.008) and in patients with intermedi-
ate-unfavourable chromosomal aberrations than in
patients with favourable cytogenetics (p=0.021). Over-
all, our results suggest that in low-risk patients hemo-
poiesis is mainly characterised by increased apoptosis
while high-risk patients present less apoptosis but short-
er granulocyte telomere lengths, which may favour the
higher incidence of unfavourable cytogenetic findings
and consequently the worse prognosis.

PO212
PIEMONTE MYELODYSPLASTIC SYNDROMES (MDS) REGISTER:
EPIDEMIOLOGICAL CONSIDERATIONS
Salvi F, Gatto S, Audisio E, Bonferroni M, Callegari T,
Cametti G, Ciravegna G, Ferrero D, Ficara F, Freilone
R, Girotto M, Marmont F, Salvio M, Stacchini A, Tonso
A, Boccadoro M, Gallamini A, Gallo E, Marinone C,
Scassa E, Saglio G, Levis G on behalf of the Piemonte
MDS Registry, c/o UOA Ematologia, Az. Osp SS
Antonio e Biagio, Alessandria, Italy

Background. The incidence of myelodisplastic syn-
dromes (MDS) is under-estimated by cancer registers,
and the relationships between environmental risk fac-
tors and cytogenetic abnormalities or other biological
markers are not well studied. Design and Methods. In
1999 the Piemonte MDS register was created thanks to
the cooperation of both hematologic and internal med-
icine departments, with the purpose to collect new
important epidemiological information. In patients we
aimed: 1) to define homogeneous diagnostic guide-
lines; 2) to collect epidemiological information on risk
factor exposition; 3) to correlate citofluorimetric and
citogenetic data with the clinical behaviour of the dis-
ease; 4) to cryopreserve bone marrow cells for molec-
ular biology studies.  Results. From June 1999 to May
2003, 504 MDS patients were registred from 37 differ-
ent institutions: 261 (52%) from hematology and 243

(48%) from internal medicine departments. Mean age
was 72 (range 27-96), with the following distribution
for class of age: 60 years 60 patients (12%); 61-70
years 139 patients (28%); 71-80 years 188 patients
(37%); < 81 years 117 patients (23%). 296 patients
(58%) were males. Information on age related comor-
bidity was available in 289 cases and only 27 patients
(9%) did not show any other associated disease. 139
patients (48%) presented with comorbidity, while 82
(29%) and 41 (14%) showed respectively two and three
other associated diseases. Anamnestic information on
previous cancer and detailed data about former mye-
lo-toxic treatments were available in 390 and 290
patients respectively, with the following incidence
rates: previous cancer 22%; chemotherapy 10%; radio-
therapy 11%; immunosuppressive therapy 4%. Cyto-
genetic was evaluated in 77% of patients. The distrib-
ution of the final diagnosis according to the WHO diag-
nostic groups is: RA 157 (33%), RARS 19 (4%), RCMD
33 (7%), RAEB I 98 (21%), RAEB II 86 (18%), 5q-syn-
drome 12 (2,5%), unclassifiable 28 (6%), CMML 40
(8,5%). The IPSS prognostic score was assessed in 342
patients: 97 patients (28%) had score 0; 159 patients
(75%) had score 0.5-1; 50 patients (10%) had score
1.5-2; 30 patients (9%) had score < 2.5. The proportion
of patients in whom bone marrow was ipoplastic or
presented increased fibrosis was 19%. Information
about the exposure to pesticides was available in 317
patients with a high direct correlation: 66 cases (21%).
Conclusions. MDS is a disease of old people and one or
more other associated diseases are almost always pre-
sent. Moreover a high proportion of patients is not fol-
lowed by hematology departments. The percentage of
MDS secondary to other neoplastic diseases is of about
20%, and a high correlation with pesticides exposure
was observed. Further interview on environmental
exposure to risk factors and correlation with chromo-
some abnormalities are useful. 

PO213
DETECTION OF MYELOBLASTIN (MBN) GENE OVEREXPRESSION IN
PATIENTS AFFECTED BY ACUTE MYELOID LEUKAEMIAS AND
MYELODYSPLASTIC SYNDROMES
Gottardi E,* Carturan S,* Messa F,* Fava M,* Defilippi
I,* Arruga F,* Fantino C,* Marinone C,° Saglio G,*
Cilloni D*
*Department of Clinical and Biological Sciences,
University of Turin, Turin, Italy, °Division of Internal
Medicine, S.Giovanni Battista Hospital, Turin, Italy

Myeloblastin (MBN) is a serine protease with a broad
spectrum of proteolytic activity. This gene is involved in
the control of proliferation in myeloid leukemia cells and
it confers factor-indipendent growth to hematopoietic
cells when ectopically overexpressed in hematopoietic
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cell lines. MBN has been found to be overexpressed in
chronic myelogenous leukemias (CML) patients where
it stimulates a specific T cell response (CTL). In order to
study the role of MBN gene in the setting of acute
myeloid leukemias (AML) and myelodysplastic syn-
dromes (MDS) we investigated the expression levels of
MBN transcript in 203 samples (151 BM and 52 PB) from
151 MDS patients, (89 RA, 41 RAEB, 18 secondary AML
evolved from MDS, and 3 cases with 5q-), 40 samples (28
BM and 12 PB) from AML patients and 67 samples (15
BM and 52 PB) from healthy volunteers as control. In
addition in several patients we tested the BM and PB
samples during follow-up. All the AML and MDS patients
were characterized at the cytogenetic, molecular and
immunophenotypical level. The expression level of MBN
was established on BM and PB samples using RT-PCR
and quantitative Real Time PCR using a specific set of
primers and probe (Assays-on-Demand, gene expression
products, Applied Biosystems). The values obtained were
normalized using ABL as housekeeping gene and the
final results were expressed using the Ct method. We
found that all the PB samples obtained from normal
donors are negative for MBN expression by an RT-PCR
evaluation. Accordingly using the RQ-PCR we detected
very low levels of MBN mRNA. As expected, the BM sam-
ples from healthy volunteers, expressed higher MBN lev-
els respect to the correspondent PB samples. By con-
trast the PB and BM samples collected from AML
patients at diagnosis and from MDS patients expressed
higher amount of MBN transcript respect to the normal
controls. Moreover, by analyzing sequential samples dur-
ing follow-up we found that, in patients who reached
the clinical and molecular remission, the MBN transcript
amount returned to the normal levels. Although further
studies are required to better enlighten the biological
significance of the overexpression of MBN gene in
leukemic and myelodysplastic hematopoiesis, these data
offer the possibility to have a marker of leukemic and
myelodysplastic hematopoiesis available also in the
peripheral blood, and it could probably identify an anti-
gen to be targeted, as in the CML model, with a specif-
ic immunotherapeutical approach. 

PO214
FARNESYLTRANSFERASE INHIBITORS INDUCE APOPTOSIS IN ACUTE
MYELOID LEUKEMIA CELLS VIA ACTIVATION OF INDUCIBLE NITRIC
OXIDE SYNTHASE AND CASPASE-3 WITHOUT FAS, BCL-2 AND P53
MODULATION
Selleri C, Montuori N,° Pane F,^ Ricci P, Quintarelli C,^
Di Iorio G, Serio B, Camera A, Visconte V,° Salvatore
F,^ Maciejewski JP,* Rotoli B
Division of Hematology and ^CEINGE, Federico II
University, °Institute of Experimental Endocrinology
and Oncology, National Research Council, Naples, Italy
and *Experimental Hematology Section,
Taussig Cancer Center, Cleveland, USA

Mutations or overexpression of the Ras proto-onco-
gene have been described to play a role in the disreg-
ulated cell growth, survival and apoptosis of 20 to 30%
of acute myeloid leukemias (AML). Ras is farnesylated
by the housekeeping enzyme farnesyltransferase
(FTase). This reaction is the first step in the signaling
transduction pathway of Ras, enabling its linking to
the plasma membrane, which is absolutely required for
Ras oncogenic activity. FTase blockade has been recent-
ly utilized as a biochemical target for arresting the
growth of tumors carrying ras mutations. We hypoth-
esized that FTase inhibitors (FTI) effects in AML involve
reversal of the apoptotic pathway inhibition. Conse-
quently, we studied the effects of various FTIs (α-
hydroxyfarnesylphosphonic acid, manumycin-A and
SCH66336) on apoptosis and in vitro proliferation of
the AML cell line KG1 and of primary cells from 50 AML
patients, and investigated the mechanisms of their
action by experimental blockade of various components
of the apoptotic pathway. By allele specific oligonu-
cleotide polymerase chain reaction, we also investi-
gated the presence of oncogenic N-Ras and K-Ras
mutations in primary cells from 40 patients with AML.
By colorimetric MTT and methylcellulose clonogeneic
assays, we documented a dose dependent FTI-mediat-
ed inhibition of cell growth in KG1 and in 60% of AML.
We detected oncogenic mutations of N-Ras in 27.5%
of AML; by contrast, we did not observe K-Ras muta-
tions in any AML cell sample. FTI-mediated inhibition
of cell growth was observed in 80% and 70% of AML
with and without mutations of N-Ras, respectively. By
flow cytometry and DNA ladder analysis, we docu-
mented that the FTI-induced cytotoxic effect was in
part related to enhanced apoptosis. However, Fas sig-
nalling was not involved, as Fas-receptor (FasR) and
Fas-ligand (FasL) expression were not modified by FTI
exposure, and there was no different susceptibility to
FTI-mediated inhibition of AML cell growth based on
FasR and FasL expression in CD34+ AML cells. Intracel-
lular activation of caspase-1 and caspase-8 was also
not altered by FTIs, and their blockade by caspase-1
inhibitor Z-DEVD-FMK and caspase-8 inhibitor IETD-
FMK did not rescue FTI-treated AML cells. By contrast,
after FTI exposure we observed activation of caspase-
3 as assessed by flow cytometric detection of fluores-
cence derived from the cleavage of its specific sub-
strate DEVD-AMC. Consequently, we studied the apop-
totic transduction pathways which may activate cas-
pase-3. No modulation of bcl2, bclxL, bclxS and p53 by
FTIs was detected. Rather, FTIs increased inducible nitric
oxide (iNOS) mRNA and protein levels, and this was
associated with a higher NO production. In conclusion,
our data document that FTIs may induce apoptosis both
in Ras-mutaded and non mutaded AML via activation
of inducible nitric oxide synthase and caspase-3, with-
out evidence of FasR/FasL, bcl-2 and p53 modulation.
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PO215
PROGNOSTIC IMPACT OF KARYOTYPE ON THE OUTCOME OF ELDERLY
PATIENTS WITH ACUTE MYELOID LEUKEMIA AFTER HD-ARA-C PLUS
IDARUBICIN, FOLLOWED BY FLAG+DAUNOXOME AND AUTOLOGOUS
TRANSPLANTATION
Capelli D,* Troiani E,* Lucesole M,* Discepoli G,§
Poloni A,* Montanari M,* Centurioni R,# Brunori M,°
Catarini M,** Leoni P,* Olivieri A*
*Clinica di Ematologia, Università di Ancona; §Labora-
torio di Citogentica, Ospedale Salesi, Ancona; #Div. di
Medicina, Civitanova Marche; °Div. di Medicina, Fano;
**Div. di Medicina, Macerata, Italy

Elderly patients with ANLL have a poor prognosis
mainly due to poor tolerance of aggressive chemother-
apy and to the intrinsic disease resistance. Moreover,
even after the achievement of CR, intensive consolida-
tion with autotransplantation is feasible in very few
cases. We used Amifostine as cytoprotective agent in
addition to a regimen containing HD Idarubicine (40
mg/m2) and HD ARA-C (3 g/sm2 for 5 days), the so-
called Memorial. We treated 34 elderly patients (medi-
an age: 67, range: 56-78). Amifostine (740 mg/m2 IV)
was administered at day 3, followed by Idarubicin.
Patients aged more than 70 yrs received 30% reduced
schedule. Karyotype was normal in 18 pts, unfavorable
in 11 pts, unevaluable in 5 pts. We observed one toxic
death due to infection. 25 out of the 34 evaluable
responses were complete (65.5%), 83.3% (15/18) and
45.5% (5/11) in the intermediate and the poor progno-
sis cytogenetic groups respectively. Neutrophil
(> 1500/µL) and platelet (>50,000/µL) recoveries were
achieved at day 28 (range: 15-36) and 19 (range: 14-
52) respectively. All pts experienced a grade III infec-
tious episodes which responded to antibiotic treatment.
Grade II-IV oral mucositis was never observed. Twen-
ty-one patients underwent a consolidation course with
FLAG + daunoxome (80 mg/m2 i.v. day 1 and 2); 20
patients achieved a CR and 13 obtained a successful
mobilization with a median collection of 6.6×106

CD34+/kg (range 4-14). Twelve patients were success-
fully autotransplanted with a conditioning regimen
including Busulfan 9 mg/m2, melphalan 120 mg/m2 in
combination with amifostine and daunoxome 160
mg/m2. Transplant related mortality was 25% (infec-
tious complication in one patient, congestive hearth
failure in one case and severe mucositis in the other
case). Hematologic recovery was complete in all
patients: 12 days (range: 10-15) for neutrophil
> 1500/µL and 35 days (range: 15-35) for platelet
> 50,000/µL. Grade III-IV extrahematological toxicity
was mainly due to mucositis (8%), and infections
(33%). The sequence HD CHT and autologous trans-
plant determined a final CCR rate of 27%, since 9
patients are alive and in CR with a median follow-up
of 11.5 months (range 1-38); three relapsed patients are

still alive while 22 patients died, 7 for treatment relat-
ed causes (20%), 15 for disease progression. When
patients were stratified by the cytogenetic prognostic
group, a 50% of DFS at 32 months was achieved in
patients with intermediate prognosis versus 0% in the
unfavorable group. These results confirms the strong
impact of Kariotype in the prognosis of AML elderly
patients, which resulted to be significant even in a pre-
liminar multivariate analysis exploring all the factors
generally recognized as predictive of the DFS probabil-
ity (age, FAB subgroup, karyotype subgroup, WBC count
at diagnosis, secondary or primary AML) with a 4.1 RR
(p=0.02) in patients with poor kariotype in comparison
with patients with an intermediate kariotype. The
sequence of HD CHT and Autologous Transplant should
therefore be reserved only to elderly patients with a
favorable-intermediate prognosis karyotype, in who
results seem to be not far from those of younger
patients.

PO216
CLINICO-BIOLOGIC FEATURES OF ELDERLY PATIENTS (>60 YRS)
WITH ACUTE MYELOID LEUKEMIA: A UNICENTRIC STUDY ON 65
CONSECUTIVE PATIENTS
Breccia M, Martelli MP, Paolini M, De Angelis G,
Latagliata R, Guarini A, De Propriis MS, Carmosino I,
Diverio D, De Cuia R, Nanni M, Mandelli F, Alimena G,
Cimino G
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università “La Sapienza”, Roma, Italy

From December 2001 to April 2003, sixty-five
patients aged > 60 years with acute myeloid leukemia
were consecutively seen at the Department of Hema-
tology of the University “La Sapienza” of Rome. At diag-
nosis, all patients were extensively characterized by a
multiparametric approach, including immunopheno-
typic, cytogenetic and molecular analyses, to provide an
extensive biological profile of this leukemic subset.
Moreover, patients were further divided into two aged-
stratified groups (I° group = age 60-70 yrs.; II° group
age >71 yrs) to evaluate whether distinct biological
features might be detected within these two groups.
There were 33 and 32 patients in group I° and II°,
respectively. Male/female distribution was 21/12 and
22/10. A previous myelodysplastic phase (MDS) was
present in 11 (33%) and in 7 (22%) patients of the
group I and II, respectively. The FAB classification
observed in patients of group I° and II° was as follow:
M0 - M2= 9/16 patients, M4 - M5=17/11 cases while
M6 leukemia was diagnosed in one patient of group I°.
A morphological FAB unclassifiable leukemia occurred
in 6 and in 5 patients of group I and II, respectively. In
the two patients groups the mean WBC cell count was
3.9×109/L/L and 3.2×109/L, the mean platelet count was
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93.5×109/L and 88×109/L and the mean HB level (g/dL)
was 9.3 and 9.4, whereas hemorrhagic symptoms with
coagulopathy occurred in 3 and 1 patients, respective-
ly. All these differences were not statistically signifi-
cant. With regard to immunophenotype, combining the
expression features of the CD117, CD34 and CD15 mol-
ecules, we defined the following 5 different AML sub-
groups: a) = CD117+ve, CD34-ve, CD15-ve; b) =
CD117+ve, CD34+ve, CD15-ve; c) = CD117+ve, CD34+ve,
CD15+ve; d) = CD117+ve, CD34-ve,CD15+ve; and e) =
CD117-ve,CD34-ve, CD15+ve. The patients distribution
between the two aged stratified groups respect to the
immunophenotypic classes was as following: a= 2 and
3 cases in group I° and II°, respectively; b= 12/20; c=
3/5; d= 5/0 and e= 7/1. This distribution was statisti-
cally significant (p=.001). Moreover, 54 patients (83%)
had an evaluable karyotype. The distribution of the
cytogenetic risk categories showed that a low risk kary-
otype (i.e.= t(15;17); t(8;21); inv(16)) was never demon-
strated in any patients of the two aged stratified
groups; the intermediate cytogenetic risk category (i.e.
normal karyotype, 11q23, +8, del(7) or other numeri-
cal/structural abnormalities) was detected in 26 and in
14 patients of group I° and II°, respectively; the poor
risk category (i.e.-5, del(5), -7, t(3;3) or inv(3), t(6;9),
t(9;22) or complex karyotype) was present in 0 and 5
patients, respectively (p =.02). Molecular analyses per-
formed in 45 cases did not show any of the following
alterations: BCR/ABL, AML1/ETO, CBFβ/MHY11 fusion
genes and genomic ALL1/MLL gene rearrangements.
The FLT3ITD alteration was detected in 5 (11%) patients
(group I° =3 patients; group II° = 2 patients) whereas
the FLT3 D835 point mutation was detected in two
additional cases. A statistical significant correlation
was found between FLT3ITD and immunophenotypic
classes (p =.0002). As concern treatments 18 patients
in group I° and 10 in group II° received an intensive
chemotherapy versus 15 and 22 patients in group I°
and group II° that received support/low dose
chemotherapy (p =.07). The median actuarial survival
was 240 and 412 days for group I° and II°, respective-
ly (p = n.s.). In conclusion, to our knowledge, this is the
first extended biologic characterization on a consecu-
tive series of elderly AML patients. Our data showed
that some heterogenetic features could be distin-
guished within the two age stratified patients with
respect to immunophenotypic and cytogenetic aspects.
Further studies on larger number of patients should be
performed to better categorize this biological hetero-
geneity in light of define those categories of elderly
patients who could be really take advantage of inten-
sive treatment.

PO217
LOW PROGNOSTIC VALUE OF P15 METHYLATION IN ACUTE
PROMYELOCYTIC LEUKEMIA 
Tanteri V, Guagliardo P, Buglio D, Leotta S, Meli CR,
Palumbo GA, Galimberti S,* Petrini M,* Di Raimondo F,
Giustolisi R
Department of Biomedical Sciences, Section of
Hematology, Ospedale Ferrarotto, University of Cata-
nia, Italy and *Department of Oncology, Transplant
and Advances in Medicine, Section of Hematology,
University of Pisa, Italy

Aberrant methylation of normally unmethylated CpG
islands has been documented as a relatively frequent
event in immortalized and transformed cells and has
been associated with trascriptional inactivation of
defined tumor suppressor genes in human cancers.
Cyclin-dependent kinase inhibitor p15INK4B (p15) is
frequently inactivated by hypermethylation of the pro-
moter region in many hematologic malignancies and
expecially in acute myeloid leukemias. In order to inves-
tigate the frequency of p15 gene promoter methylation
in acute promyelocytic leukemia (APL), we used sodi-
um bisulphite to obtain a complete conversion of all
unmethylated cytosine to uracils, while 5-methylcy-
tosines remain unaltered; then modified DNA was
amplified by PCR with specific primers different for
methylated (M) and unmethylated (U) DNA. In this
study we evaluated a series of 33 patients with newly
diagnosed acute promyelocytic leukemia (APL),
observed in our Institutions in the period 1993-2003.
According to FAB, 26/33 subjects (78.8%) were classi-
cal M3 and 7/33 (21.2%) were variant M3 (M3v). Mol-
ecular analysis of PML/RAR α breakpoint was BCR1 in
18/33 (54.6%), BCR2 in 1/33 (3%) and BCR3 in 14/33
(42.4%). FLT3 mutations were present in 11/33 (33.3%)
patients: 9/33 (27.3%) were ITD+, 3/33 (10%) showed
D835 point mutation (in one patient both mutations
were present). An abnormal methylation pattern was
found in 6/33 (18.2%) patients: in one of these patients
only methylated DNA was detected, while in the
remaining 5 patients both methylated and unmethy-
lated DNA were amplified. By considering the 6 patients
with p15 promoter methylation, 4 of them (66.7%)
showed WBC higher than 10000/mcl; PLT were below
40000/mcl in 4/6 (66.7%); 5/6 (83.3%) were M3 and
one M3v (16.7%); 3 (50%) had BCR1 breakpoint and 3
(50%) BCR3; 3 (50%) showed no alterations in FLT3
gene, 2 (33.3%) were ITD+ and one (16.7%) had D835
mutation. Then, p15 promoter methylation seems not
to be correlated with any of these biologic and clinical
features. All patients were treated according to
GIMEMA AIDA protocol, based on chemotherapy +
ATRA, with a 9 year follow-up, median 3 years. Relaps-
es were observed in 4/33 (12.1%) patients, all of them
with unmethylated p15 promoter. In the methylated
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group 2 patients (33.3%) died early of hemorrhagic
events; however, both patients were also with an high
WBC count and FLT3−ITD+. The remaining 4/6 M
patients (66.7%) are alive in CR. This study, although
performed on a small number of patients, suggests that
p15 promoter methylation status does not influence
the prognosis in APL patients.

PO218
FLT3 MUTATIONS AND p15 PROMOTER METHYLATION ARE RARE IN
THERAPY-RELATED LEUKEMIAS
Chiarenza A, Caruso AL, Tanteri V, Consoli C,
Guagliardo P, Meli CR, Di Raimondo F, Palumbo GA,
Giustolisi R
Department of Biomedical Sciences, Section of
Hematology, Ospedale Ferrarotto, University of Cata-
nia, Italy

Therapy-related leukemia (tAL), occurring after expo-
sure to chemo and/or radiotherapy, represents a seri-
ous event whose occurrence is more frequent than in
the past. In the period 1996-2003, 17 patients (13
females and 4 males) were referred to our Istitution.
When the primary malignancy was diagnosed the age
was 14-67 years (mean 40, median 38); at the time of
tAL diagnosis it was 16-72 years (mean 44, median 47).
Primary disorders were predominantly hematologic
malignancies (15/17, 87%): Hodgkin’s (5/17), NHL
(6/17), myeloproliferative disorders (2/17), AML (1/17)
and MM (1/17); one patient had a breast cancer and
another a rabdomyosarcoma. For the primary malig-
nancy 7/17 had been treated with CT alone (one of
these had undergone to an autologous bone marrow
transplantation); 10/17 patients had received both
radio and chemotherapy. The different schedules of
chemotherapy included alkylating agents (4/17) and
topoisomerase II inhibitors (1/17) or both (12/17). After
a median interval of 42 months (range 15-136) 15/17
patients developed tAML and 2/17 pts tALL. Cytoge-
netic analysis was performed in 12/17 (70.6%): in 3/12
a normal karyotype was obtained, in 2/12 a t(15;17)
alone was present, in 7/12 (58.3%) cases karyotype was
complex. Within these latter 7 cases, most common
clonal abnormalities involved chromosomes 5, 7, 8, 9,
21, 22, 13; together with other alterations, it was
demonstrated a t(4;11) in one patient and an inv(16) in
another one. In 15/17 patients (88.2%) FLT3 gene
defects (both ITD in exon 11 and D835 point mutation),
leading to ligand-independent kinase activation, and
methylation of the p15 tumor suppressor gene pro-
moter, that causes its inactivation, were evaluated. We
investigated the presence of FLT3-ITD by PCR on
genomic DNA with fluorescent primers and subsequent
capillary electrophoresis on the Abi Prism GeneScan
310. The D835 point mutation was studied by digestion

of PCR amplicons with EcoRV. To study the frequency
of p15 gene promoter methylation, we used sodium
bisulphite to obtain a complete conversion of all
unmethylated cytosine to uracils, while 5-methylcy-
tosines remain unaltered; then modificated DNA was
amplified by PCR with specific primers different for
methylated and unmethylated DNA. We found only
2/15 patients with FLT3-ITD (to note, one was a patient
with a normal karyotype) and no one with D835 point
mutation. Also, p15 methylation was an uncommon
event; in fact only one out of 15 patients showed a
methylated promoter. For the secondary leukemia all
patients received a chemotherapy treatment; four of
them also underwent to a bone marrow trasplantation
(2 autologous and 2 allogeneic BMT). The median sur-
vival after diagnosis of tAL was 13 months (range 1-80
months). At today, 7/17 patients are alive: the 2
patients with tAPL, who are in CR, 2 out of 2 with pri-
mary myeloproliferative disorders and 3/4 who received
a BMT for the treatment of tAL. Our series confirms
that t-AL has a dismal prognosis. Finally, although
based on a small number of patients, this study could
suggest that FLT3 mutations and p15 promoter methy-
lation are rare events in tAL and perhaps other molec-
ular alterations might support leukemogenesis. 

PO219
FLUDARABINE, ARABYNOSIL CYTOSINE AND IDARUBICIN (FLAI), A
COMBINATION OF NON MDR-RELATED DRUGS FOR TREATMENT OF
PATIENTS WITH NEWLY DIAGNOSED ACUTE MYELOID LEUKEMIA
Russo D,* Damiani D,° Martinelli G,** Candoni A,°
Pricolo G,# Pierri I,@ Zuffa E,^ Raspadori D,§ Bocchia
M,§ Michelutti A,° De Vivo A,°° Malagola M,°° Testoni
N,°° Amabile M,°° Mazza P,# Gobbi M,@ Zaccaria A,^
Lauria F,§ Fanin R,° Visani G,## Baccarani M°°
*Chair of Hematology, University of Brescia,
°Clinica Ematologica, Policlinico Universitario di Udi-
ne; #Divisione di Ematologia, Ospedale SS Annunziata,
Taranto; @Cattedra di Ematologia, Dipartimento di
Medicina Interna, Università di Genova; #Servizio di
Ematologia, Ospedale S. Maria delle Croci, Ravenna;
§Cattedra e UO di Ematologia, Ospedale Sclavo, Siena;
**Istituto di Ematologia e Oncologia Medica, Univer-
sità di Bologna; °°Ospedale San Salvatore, Pesaro, Italy

One of the most important causes of treatment fail-
ure in AML is the non specific multidrug resistance
(MDR). This is mainly due to the overexpression of 170-
Kd trans-membrane glycoprotein (p170) which
enhances the efflux of several drugs from the cells. The
availability of agents which are not at all or minimal-
ly involved in the MDR efflux mechanism have recent-
ly allowed to test new therapeutic approaches in AML.
We report here on the results of 138 newly diagnosed
AML patients (FAB M3 excluded) treated with a com-
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bination of Fludarabine, Arabinosyl Cytosine and Idaru-
bicin (FLAI) as first-line induction therapy. Patients
responding to FLAI were scheduled for consolidation
with a second course of FLAI or high dose cytosine ara-
binoside (HDAC), and autologous stem cell transplan-
tation (ASCT) or allogeneic BMT, when feasible. A com-
plete remission after a single course of FLAI was
achieved in 99/138 (72%) patients. The median time of
granulocyte recovery (ANC>1.000/µL) was 24 days
(range 15-55) and a platelet count > 50.000/µL was
reached after a median of 22 days (range 15-80). The
non-hematologic toxicity was mild and the most com-
mon side effects were nausea and vomiting (WHO
grade I or II). In particular only 6/138 patients devel-
oped a grade 3 or 4 gastro-intestinal toxicity. Before
therapy, the p170 expression in bone marrow blasts
was evaluated in 95 patients (69%) by an indirect
immunofluorescence method with the anti-p170 mon-
oclonal antibody MRK-16. The results were expressed
as the mean fluorescence index (MFI). At present, no
significant difference neither in the CR rate nor in the
overall survival (OS) and disease free survival (DFS) was
observed between the patients who were overexpress-
ing the p170 glycoprotein (MFI > 6) and and the
patients who had lower p170 levels (MFI < 6). These
results suggest that the FLAI regimen is a good first-line
induction therapy for patients with newly diagnosed
AML. Our results suggest that FLAI regimen can be use-
ful to overcome primary MDR-Pgp mediated.

Funding: supported in part by Cofin 2002 (prot.
MM06268917_004, Prof. Domenico Russo), CNR, AIRC,
AIL, Ateneo 40% (Prof. Baccarani), Fondazione del
Monte di Ravenna e Bologna.

PO220
CONTINUOUS SEQUENTIAL INFUSION OF FLUDARABINE AND
CYTARABINE FOR ELDERLY PATIENTS WITH ACUTE MYELOID
LEUKEMIA: A PHASE II STUDY 
Ferrara F, Palmieri S, Califano C,* Mele G, De Simone
M, D’Amico MR, Danise P,* Sebastio L,° D’Arco AM*
Division of Hematology and Stem cell Transplantation
Unit, AORN “A. Cardarelli”, Napoli; °Medical Genetics
Unit, AORN “A. Cardarelli”, Napoli; *Division of
Hematology, “Umberto I” Hospital, Nocera Inferiore
(SA), Italy

New approaches are needed for acute myeloid
leukemia (AML) in elderly individuals. The combination
of fludarabine (FAMP) with cytarabine (ARA-C)±G-CSF
has been proven to be effective in poor risk AML. How-
ever, little is known as concerns continuous sequential
infusion of the two drugs in newly diagnosed patients.
We investigated the efficacy and toxicity of a regimen
including FAMP + ARA-C administered as sequential
continuous infusion (CI-FLA) in a series of untreated

non-M3-AML patients aged more than 60 years. FAMP
was given at a loading dose of 10 mg/m2 over 15 min
at day 0, and after three hours and half ARA-C at a
loading dose of 390 mg/m2 over 3 hours were given; at
the end, FAMP at 20 mg/m2/ci/24 hours for a total of
72 hours and ARA-C at 1440 mg/m2/ci/24 hours for a
total of 96 hours were started. G-CSF was added at day
+15 at a dose of 5 microg/kg. Patients achieving CR
were programmed to receive an additional course of CI-
FLA. Following consolidation, G-CSF at 10 µg/kg was
given from day 15 in order to mobilize CD34+ cells.
Between June 2001 and April 2003, 39 patients
received the treatment. Median age was 69 years
(range 61-78). In 13 patients (33%) an antecedent
myelodysplastic syndrome preceded overt AML. Cyto-
genetic analysis showed normal karyotype in 16
patients, complex karyotype or other unfavourable
chromosomal abnormalities in 15 cases, no mitoses in
8 cases. Finally, 34 patients were affected by one or
more concomitant diseases requiring specific treat-
ment. Overall, 26 (67%) patients achieved CR, all fol-
lowing one course of CI-FLA. There were 7 induction
deaths (18%), all due to severe infections, while 6
patients (15%) were refractory to induction treatment.
The median number of days to neutrophil > 0.5×109/L
and platelet > 20×109/L was 18 (7-34) and 19 (9-26),
respectively. Patients needed a median of 4 platelet
units (1-15) and 6 blood units (2-17), respectively. All
patients required broad spectrum empiric antibiotic
therapy, while 7/39 cases (18%) needed intravenous
antifungal treatment. Documented infections occurred
in 6 cases (15%). Twenty-three patients out of 26 were
eligible for the programmed consolidation course. Five
of them died from infectious complications during sub-
sequent pancytopenia; therefore, the last 19 patients
received FAMP+ARA-C at 48 and 72 hours, respective-
ly. Fifteen patients were monitorized for the mobiliza-
tion of CD34+ cells, collection being successful in 10
(67%). Median number of CD34+ cells/kg collected was
9,6×106 (2,4-42,7), the median number of apheresis
was 2 (1-3). Overall, 7 patients have received autolo-
gous stem cell transplantation. After a median follow-
up of 6 months (2-17), 18 patients are alive: among
these, 14 are in continuous CR, while three have
relapsed and one never achieved CR. In conclusion, this
study demonstrates that CI-FLA is an effective and
well-tolerated regimen for elderly patients with AML.
Therapeutic results are extremely encouraging as to CR
achievement and CD34+ cell collection. A longer follow-
up is clearly needed to properly evaluate therapeutic
results in terms of long-term disease-free survival.

PO221
Not published
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PO222
IN VIVO PRIMING WITH RECOMBINANT HUMAN GRANULOCYTE
COLONY-STIMULATING FACTOR INCREASES THE EXPRESSION OF
CD33 IN ACUTE MYELOID LEUKEMIA BLAST CELLS AND POSSIBLY
ENHANCES THE CYTOTOXIC EFFECT OF GEMTUZUMAB-OZAMICIN:
RESULTS OF A PILOT STUDY
Leone G, Rutella S, Voso MT, Bonanno G, Scardocci A,
Pagano L
Istituto di Ematologia, Università Cattolica del S. Cuo-
re, Roma, Italy

Gemtuzumab ozogamicin (GO, Mylotarg) has recent-
ly been approved for the treatment of CD33+ acute
myeloid leukemia in elderly patients relapse. Never-
theless, complete remission rates in these patients are
less than 30%. CD33- blasts may escape killing by
agents such as GO and this may be the reason for the
lack of adequate response. In pre-clinical in vitro stud-
ies, we have shown that G-CSF increases the propor-
tion of CD34+/CD33+ cells, in particular of cycling
blasts. To increase the intensity of CD33 antigen
expression on blast cells, 4 elderly patients with
relapsed AML were pretreated for 3 days with 300 mg
lenograstin followed by Mylotarg 9 mg/m2. The pro-
portion of CD33+ and CD34+/33+ blasts increased in all
patients following G-CSF. Three patients achieved com-
plete remission (CR) after the first treatment course,
while one patient obtained partial remission after the
first course and CR after the second. At present, all
patients are alive. Three of them are in continuous CR
at 23, 12, and 8 weeks, while the patient who required
2 treatment courses to achieve CR, had an early relapse.
These data show that pre-treatment with G-CSF may
increase the efficacy of gemtuzumab ozogamicin tar-
geted therapy, with mild and reversible extrahemato-
logic toxicity.

PO223
COMBINATION OF LIPOSOMAL DAUNORUBICIN, FLUDARABINE AND
CYTARABINE (FLAD) IN PATIENTS WITH POOR RISK ACUTE
LEUKEMIA
Clavio M, Pierri I, Garrone A, Michelis Gl, Balocco M,
Abdal N, Venturino C, Quintino S, Varaldo R, Ballerini
F, Canepa L, Miglino M, Gobbi M
Department of Haematology and Oncology,
University of Genoa, Italy

Background and Aims. Fludarabine combinations with
Ara-C, G-CSF and Mitoxantrone or Idarubicin result in a
well known synergistic enhancement of antileukemic
activity and have been favourably employed in high risk
AML. Daunorubicin is one of the most important cyto-
toxic agents in the treatment of acute leukemia (AL). Its
use is usually limited by drug-induced cardiotoxicity

depending on the cumulative dose administered. Com-
pared to the unencapsulated free antracycline, liposomal
daunorubicin (Daunoxome, DNX, Nexstar) is characterized
by a higher tumor cell delivery, an improved pharmaco-
kinetic and therapeutic indices, and therefore by a
reduced toxicity profile. Design and Methods. We gave
Fludarabine 30 mg/m2 followed after 4 hours by Cytara-
bine 2 g/m2 (infused in 4 hours) and DNX 100 mg/sqm
(infused in 1hour) × 3 days (FLAD) to investigate the tox-
icity, safety and efficacy of the regimen in patients with
poor risk AL. We have included at now 47 patients: 9 with
refractory or relapsed acute lymphoblastic leukemia
(ALL,one after allogeneic BMT, 6 with unfavorable kary-
otype), 35 with acute myeloid leukemia (AML) and 3 with
CML in blastic phase. AML patients were administered
FLAD for refractory disease (8), first or second relapse (11,
three of which after autologous bone marrow transplan-
tation) or as first line treatment (16 patients, of which 13
over 60 years of age and 5 with post-MDS AML). Overall
median age was 60,5 years (range 13-76). Poor progno-
sis karyotypes have been detected in 13 patients. Results.
FLAD was well tolerated in most patients. Major infec-
tions were observed in 6 patients (3 sepsis and 3 pneu-
monia). Neutrophil (N > 0.5×109/L) and platelet (Plt
> 20×109/L) recovery required a median of 20 and 18
days from the end of therapy, respectively. As expected,
non-hematologic toxicity was mild, and in particular no
signs of cardiac toxicity have been recorded. The out-
come is reported in the table. Three patient died before
response evaluation of cerebral hemorrhage (2) and
intestinal infarction (1). Twenty-one patients did not
respond, of which all patients with refractory AML and
CML in blastic phase. Six patients underwent allogeneic
HLA matched stem cell transplant (3 MUD), one patients
was submitted to autologous stem cell transplant. Con-
clusions. Our preliminary report shows that FLAD is a fea-
sible and well tolerated treatment in poor prognosis AL.
Its antileukemic activity is at least comparable to that
exerted by mostly used conventional regimens. Further-
more this regimen does not preclude the feasibility of
high dose therapy with autologous or allogeneic rescue.

Table 1. Outcome of patients treated with FLAD regimen.

AML ALL CML-BC
(35pts) (9 pts) (3 pts)

First line Relapse Refractory

CR 10 / 16 (63%) 8/11 (73%) 0/8 5/9 (55%) 0/3

Median DFS,mm 6 (2-18) 8(6-21) − 9 (5-14) −

Median surv,mm 8 (3-32) 12 (9-22) 2 (2-9) 13 (11-15) 5 (1-11)

Alive/ dead 6/10 4/7 1/7 2/7 0/3
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PO224
FRAGILE X SYNDROME AND MYELODYSPLASTIC SYNDROME
Magrin S, Santoro A, Fabbiano F, Sammarco P,*
Pirrotta R, di Bella R, Rizzo V, Mirto S
Division of Hematology and BMT unit,* Genetic
Molecular laboratory, ospedale V. Cervello, Palermo,
Italy 

Myelodisplastic syndrome (MDS) is usually observed
in elderly patients but it is rare in children and adoles-
cents.When it occurs in young people it’s often associ-
ated with congenital syndromes: Down’ syndrome, neu-
rofibromatosis. type 1, Fanconi’s anemia, severe con-
genital neutropenia, Shachmann syndrome, Noonan
syndrome. We describe a case of Fragile X [Fra (X)]syn-
drome  and MDS in a young boy. The patient was a 19
years old male with mental retardation whose patho-
genesis had not been clarified. He was referred to our
Department because a one mounth history of neu-
tropenia,trombocytopenia, oral facial herpes simplex
infection, splenomegaly. A complete blood count
demonstrated an absolute neutrophyl count of
0.130×109/L, platelet count of 75×109/L, LDH 896
UI/ML. Bone marrow aspiration was hyperplastic with
trilineage dysplasia  and was diagnostic for Refractory
Anemia (RA). Kariotype, from bone marrow cells, was
diploid,stimulated lymphocytes showed 7% of meta-
phases with a fragile site at Xq 27. This cytogenetic
finding and the cohesistence of mental retardation
induced us to research for Fra(X) syndrome. The genet-
ic analysis showed an expansion of CGG trinucleotide
repeats in the 5’ untranslated region of the FMR1 gene
over 400 repeats.Two years later a revalution of bone
marrow aspirate  confirmed RA and the cytogenetic
study showed a pathological clone with translocation
t(6;9). Patient’s clinical conditions deteriorate for recur-
rent bacterial and mycotic infections and he died for
pneumonitis three years later after diagnosis. Discus-
sion: Fra (X) syndrome is the most common heritable
form of mental retardation  (1:1500 males, 1:2500
females). It is resulting from unstable expansion of trin-
ucletide repeats CGG hundred, sometimes thousand
times and abnormal hypermetilation within a coding
region of a gene designed FMR-1 located on Xq 27,3.
This mutation is frequent but the fenotype is poor evi-
dent particularly at the birth. Only minor dysmorfic
traits are associated with the syndrome, more pro-
nounced in boys, namely long face with large promi-
nent ears, macroorchidism post pubertally, mitral valve
prolapse, high arched palate, hypermobility of joints
that can evocate a collagene tissue disorder. The psy-
chological manifestations are autistic features,hyper-
activity and deviant behavior. In our patient the diag-
nosis was delayed until R A developed. Fra (X) syndrome
has been described in association with acute lym-
phoblastic leukemia,3,4 but never with MDS. Fra(X) syn-

drome should be taken into account in young patients
with MDS because the mutation is frequent but the
fenotype is variable and sometimes poor recognizable
especially in females.
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PO225
HEMATOPOIETIC STEM CELL TRANSPLANTATION AFTER INTENSIVE
CHEMOTHERAPY IN HIGH RISK MYELODYSPLASTIC SYNDROMES
AND SECONDARY ACUTE MYELOID LEUKEMIA. AN INTENTION
TO TREAT ANALYSIS
Bernardi M,* Ciceri F,* Milani R,^ Camba L,* Peccatori
J,* Pescarollo A,* Lunghi F,* Venturino M,° Geniram A,°
Corradini P,^ Bregni M*
*Hematology and Bone Marrow Transplantation Unit,
Istituto Scientifico Ospedale San Raffaele, Milan, Italy;
^Bone Marrow Transplantation Unit, Istituto Naziona-
le Tumori, Milan, Italy; °Divisione Medica Luigi Resnati,
A.O. San Carlo Borromeo, Milan, Italy

Background: Patients with HR-MDS and sAML have
a median survival of 4-14 months. Allogeneic stem cells
transplantation (AlloSCT) is the therapy of choice for
younger patients with an HLA-compatible related donor
(donorMATCH). Non-myeloablative AlloSCT is an exper-
imental option currently under evaluation for older pts
(>55-60 years old). High dose chemotherapy with autol-
ogous SCT (ASCT) rescue is advisable in patients with-
out a donorMATCH. Obtaining CR before transplantation
by means of intensive chemotherapy improves DFS after
AlloSCT and permit to collect autologous putative poly-
clonal hemopoietic stem cells for subsequent ASCT.
Since 1999 we have been treating HR-MDS and sAML
pts up to 70 years old with an intensive program com-
prising induction chemotherapy and subsequent SCT
transplantation. Aim: to retrospectively evaluate the
feasibility of our program based on a intent-to-trans-
plant policy. Methods: Between 1/1999 and 3/2003 37
newly diagnosed MDS/sAML pts entered our program.
Median age: 56.5 (22-69), pts >59 yrs =12. Ten pts
(27%) had a donorMATCH, 26 had a familial partially
compatible donor (HAPLO), 1 pt had no relatives. All
patients have been initially treated with the FLAG-IDA
regimen. Twenty-five pts received a second cycle: 12
FLAG-IDA, 3 FLAG, 1 FLAG+liposomal daunorubicin, 4
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HDara-C, 1 HDVP-16, 2 ara-C+idarubicin, 1 ara-
C+mitoxantrone, 1 ara-C+daunorubicin. Results: over-
all TRM=3/37 (8%). Nineteen pts without a donor-
MATCH and in first CR have been considered for autol-
ogous stem cell collection: 11 pts (58%) have had suc-
cessful autologous peripheral stem cells collection; in 2
cases bone marrow has been harvested after failure of
PBSC collection. Seven out of 10 pts (70%) with a
donorMATCH have been transplanted, 6 of them in CR;
the remaining 3 pts were excluded for major infective
complications. Nineteen pts out of 27 without a donor-
MATCH have been assigned to a transplantation pro-
gram from an alternative donor; 10 of them (55%)
received the planned transplant (4 MUD + 6 HAPLO), 8
in CR. The remaining 9 could not be transplanted for
clinical reasons (6 pts) or for personal decision (3 pts).
Of the 8 pts without a donorMATCH and not suitable for
transplantation from alternative donors, 3 received
myeloablative chemotherapy and ASCT, 1 of them in
CR. Twenty pts overall (54%) have received a trans-
plantation. Of the remaining 19 pts: three died for
induction treatment related causes, 3 died for disease
progression, 3 were lost to follow-up, 8 pts dropped out
of the program for clinical reasons. Conclusions: our
program aims at obtainement of disease remission with
an intensive chemotherapy approach and at consolida-
tion of remission with a transplantation, according to
donor availability and/or feasibility of autologous stem
cells collection. More of half of our pts have been trans-
planted; 15 of them have received the assigned trans-
plant in CR. Overall, 15/37 pts (40.5%) have completed
the respective program as planned, that is transplanta-
tion in first CR; this is a highly successful rate also con-
sidering the high median age of these pts. Infections
seem to be the major drawback of such a program, and
caused the failure of the treatment in several cases.

PO226
FISH IDENTIFIES NEW CHROMOSOME ABNORMALITIES IN MDS/AML
PATIENTS HAVING A COMPLEX KARYOTYPE
Cavigliano PM, Bernasconi P, Boni M, Calatroni S,
Giardini I, Rocca B, Caresana M, Zappatore R,
Corsetto N, Lazzarino M
Division of Hematology, University of Pavia, Policlinico
San Matteo IRCCS, Pavia, Italy

A chromosome pattern consisting in more than three
chromosome abnormalities or in more than three chro-
mosome breakpoints, i.e. a complex karyotype, is detect-
ed in 15-20% and in 50% of patients with de novo and
secondary MDS/AML. Such a cytogenetic picture is
always associated with an adverse clinical outcome: a
complete remission is achieved in 21-46% of patients
and median overall survival is 1-5 months. However,
despite its poor prognostic significance, a comprehensive

analysis of patients having a complex karyotype has nev-
er been reached because of the important drawbacks of
conventional cytogenetics (CC). Recently, multiplex-flu-
orescence in situ hybridisation (M-FISH) has demon-
strated that such MDS/AML patients may harbour new
distinct chromosome rearrangements, which identify
novel prognostically different patient categories within
karyotypically complex MDS/AML. Therefore, consider-
ing M-FISH data, we have performed FISH with whole
chromosome painting probes or with probes exploring
genes and polymorphic loci mapped within chromosome
bands which were found to be involved in the structur-
al defects present in 28 karyotypically complex
MDS/AML. Our study was aimed at establishing the inci-
dence of those new chromosome translocations, at iden-
tifying new cytogenetic aberrations and at defining the
prognostic impact of such defects.  Up to now we have
analysed a total of 28 AML patients. The complex kary-
otype was at first identified by CC and subsequently
defined by FISH. This last was carried out on mitotic fig-
ures from cytogenetic preparations. We used the LSI
EGR1 (5q31), LSI D7S486 (7q31), LSI MLL probes and
painting probes for chromosomes 1, 3, 4, 6, 7, 11. In
order to distinguish chromosome 5 or 7 deletions from
cryptic translocations FISH firstly used probes for EGR1
and D7S486 respectively and then the painting probes
specific for either chromosomes. As expected, an inter-
stitial or a terminal deletion of the long arm of chro-
mosome 5 (5q-) was the most common chromosome
defect having an incidence of 89%. A cryptic transloca-
tion targeting 5q was observed in a total of five patients,
however none of them showed the cryptic
t(4;5)(q31;q31) translocation. An iso(5p) was detected in
another patient. Interestingly 28% of patients with 5q
structural abnormalities showed a 17p deletion and two
of them, both classified as M2, also presented a MLL
amplification. This datum points to a possible coopera-
tion among a possible tumor suppressor gene on 5q,
TP53 and MLL. In addition, 5q- patients harboured oth-
er deletions, suggesting a possible molecular hetero-
geneity, which might probably translate into a different
clinical outcome. Structural defects of chromosome 7
occurred at an incidence of 53%. Considering this last
chromosome it was most frequently involved in unbal-
anced translocations with number 17 which was delet-
ed within the short arms in a region located more cen-
tromerically to TP53. Monosomy 7 was the other most
common defect. In two patients we observed a frag-
mentation of chromosome 7. MLL was amplified in two
patients, translocated in one and duplicated in another
one; all the other 24 patients showed a normal pattern.
Chromosome 3 was targeted by a complex three-way
translocation in only one patient. No defects targeted
chromosomes 1 and 6. From a prognostic point of view
a longer overall survival was seen in patients without
MLL amplification and in those having no more than
two defects targeting chromosomes 3,5,6 and 7. In con-
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clusion our study shows that in karyotypically complex
MDS/AML FISH may detect new chromosome translo-
cations, which may add more prognostic information on
the clinical features and outcome of these patients.

PO227
TRANSLOCATION T(1;7)(P11;Q11) IN MYELODYSPLASTIC
SYNDROMES: INCIDENCE AND CLINICO-BIOLOGICAL FEATURES.
IN MYELODYSPLASTIC SYNDROMES 
Giardini I, Bernasconi P, Boni M, Cavigliano PM,
Calatroni S, Rocca B, Caresana M, Lazzarino M
Division of Hematology, University of Pavia, IRCCS
Policlinico San Matteo

The t(1;7)(p11;q11) translocation is a rare chromo-
some rearrangement observed in Myelodysplastic Syn-
dromes (MDS), Acute Myeloid Leukemia (AML) and
chronic myeloproliferative disorders. Usually, half of the
MDS/AML patients carrying the translocation have
been previously exposed to environmental carcinogens
or to chemo-radiotherapy for another cancer. The inci-
dence of the rearrangement is 2% in de novo MDS/AML
and 3-7% in secondary disorders. The t(1;7) transloca-
tion is usually unbalanced and determines a trisomy
for the long arms of chromosome 1 (+1q). In addition,
FISH studies have demonstrated that the rearrange-
ment should always be formally defined as
dic(1;7)(p11;q11). In the period January 1990-Decem-
ber 2001 352 patients with de novo and 53 with sec-
ondary MDS have been cytogenetically studied at our
Institution. A t(1;7) translocation, determining a +1q
and always defined as dic(1;7)(p11;p11) by FISH stud-
ies, has been detected in 13 patients (3.7%). Patients’
median age was 65 years (range 41-73) and they were
six males and seven females. Seven patients, who pre-
viously suffered for another cancer, had been treated
with alkylating agents for a median time of 70 months
(range 36-168). Considering all the 13 patients two
were classified as refractory anemia (RA), three as RA
with excess of blasts (RAEB), three as RAEB in trans-
formation (RAEB-t) and five as AML evolving from MDS.
Four cases showed a marrow fibrosis on bone marrow
biopsy. Considering the eight MDS patients an evolu-
tion in a more advanced MDS occurred in one RA
patient, while an AML progression happened in three
patients. Three out of the 13 patients did not receive
any treatment, the remaining ten underwent different
chemotherapy regimens. A complete hematological
remission lasting ten months was reached in only one
AML patient; all the others did not respond to
chemotherapy. In our series median survival was 9
months (range 2-36). Our data confirm that an unbal-
anced t(1;7) rearrangement is a rather rare karyotype
defect, which occurs more frequently in secondary
MDS/AML. As recently suggested, in these last patients

the alkylating agents used might have determined
dicentric chromosome formation through a demethy-
lation of the centromeric regions. Our series confirms
that the rearrangement is correlated with an adverse
clinical outcome. 

PO228
Not published

PO229
CONSTITUTIONAL TRISOMY 8 IN MYELODYSPLASTIC SYNDROMES
AND ACUTE MYELOID LEUKEMIA. CYTOGENETIC FINDINGS IN FIVE
PATIENTS
Ferranti G,* Mancini M, Breccia M, Latagliata R, Curzi
P, Scappaticci D, Isidori R, Nanni M, Alimena G
*II Facoltà di Medicina Università “La Sapienza” Roma,
Dipartimento di Biotecnologie Cellulari ed Ematologia
Università “La Sapienza” Roma, Italy

Trisomy 8 is a common acquired somatic mutation in
myelodysplastic syndromes (MDS) and acute myeloid
leukemia (AML), which is associate with a not
favourable prognosis. The anomaly may also occur as a
constitutional mosaicism, which is a relatively rare con-
dition associated with high phenotypic variability,
including multiple anomalies and mental retardation. In
few cases, the phenotypic features may be quite sub-
tle, in the presence of normal or near normal IQ. A con-
stitutional trisomy 8 mosaicism (CT8M) is usually
detected in PHA-stimulated peripheral blood lympho-
cytes (PBL) or in cultured skin fibroblasts. In some
patients the mosaicism is present in both these tissues,
whereas in others it is apparently confined to either
the blood or the skin. Recent evidences have indicated
that trisomy 8 found in hematologic  malignancies can
sometimes derive from CT8M; in such cases the prog-
nostic significance may differ from that of the cases
acquiring the anomaly during the development of the
neoplastic disease.  In 5 patients with MDS (2 cases),
AML post MDS (1 case) and de novo AML (2 cases)
showing +8 on bone marrow (BM) cells at diagnosis, we
performed cytogenetic analysis on PHA-stimulated PBL
in order to verify the acquired or constitutional nature
of the anomaly. In one case, the karyotypic analysis
was also done on fibroblasts cultured from a skin biop-
sy. Chromosome investigations were performed accord-
ing to standard methods by conventional analysis and
interphase FISH, using a chromosome 8-specific peri-
centromeric probe (D2Z8; Institute for Human Genet-
ics, Rotterdam, the Netherland). CT8M was diagnosed
in 1 MDS patient on the basis of the identification of
+8 both in 5% of PHA-stimulated PBL and in 7% of skin
fibroblasts. In a AML post MDS case, the trisomy 8 was
detected in 6% of the PHA-stimulated PBL, suggesting
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the constitutional nature of the anomaly. Both patients
did not show apparent signs of trisomy 8 syndrome.
Trisomy 8 was not found on PB cells in the remaining
3 investigated cases.  The study hereby reported indi-
cates that CT8M may be a not unusual finding in
patients with hematologic malignancies and +8 on BM
cells, as we identified the abnormality in 2/5 investi-
gated cases. The detection of CT8M may be of impor-
tance, considering that the presence of the anomaly in
the leukemic clone may be due to chance and, in
absence of additional chromosomal changes, it may
bear the same prognostic value as a normal karyotype.
Our data suggest that occurrence of CT8M, even with-
out any obvious physical stigmata, should be investi-
gated in all MDS/AML patients with clonal trisomy 8 in
BM cells, in view of a correct clinical management of
these patients.

PO230
PROGNOSTIC FACTORS IN CHRONIC MYELOMONOCYTIC LEUKEMIA:
ANALYSIS OF 83 PATIENTS FROM A SINGLE INSTITUTION
Breccia M, Latagliata R, Mengarelli A, Biondo F,
D’ Andrea M, Gentilini F, Milano F, Mandelli F, Alimena
G
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università “La Sapienza”, Roma, Italy

Chronic myelomonocytic leukemia (CMML) is a rare
clonal hematologic disorder mostly occurring in elder-
ly patients, characterised by 5-20% blasts in the bone
marrow and increased monocytic cells (>1000/mm3) in
the peripheral blood. We retrospectively analysed pre-
senting clinical features of 83 patients with CMML
diagnosed at our Institution and evaluated clinical-
prognostic significance of patients stratification in
myelodysplastic (MD) and myeloproliferative (MP) sub-
types on the basis of WBC count, as proposed by FAB
group. According to the stated cut-off of WBC count
of 13×109/L, we identified 46 cases (55.5%) as having
dysplastic (MD) and 37 (44.5%) as having proliferative
(MP) variant. Main differences between the two groups
were in median survival, that was 20 months for MD
type and 17.4 months for MP type (p=0.02) and in dis-
ease progression rate, that was 29.7% for MP type and
15.2%, for MD type (p=0.01). By comparing the two
subgroups of patients, significant differences were
observed regarding gender (p=0.02), whereas median
age was not differing. Splenomegaly was present in
32.6% of MD patients and in 48.9% of MP patients
(p= NS); hepatomegaly was detected in 52% of MD
patients and in 64.8% of MP patients (p= NS). With
respect to laboratory findings at time of diagnosis, sig-
nificant differences were evident as to WBC, neutrophil
and monocyte counts, with the absolute neutrophils
and monocyte numbers being higher in the MP group.

Differences in hemoglobin levels and platelet counts
were slightly significant between the two groups,
whereas creatine levels showed no significant differ-
ences (p= 0.057). From multivariate analysis, parame-
ters associated with shorter survival were WBC count
> 13×109/L and bone marrow trilinear dysplasia; fur-
thermore, the only significant factor for risk of acute
leukemia transformation was blast cells percentage
> 5% in the bone marrow. The application of different
prognostic scoring systems (Bournemouth, modified
Bournemouth, Sanz score and IPSS, this latter applied
to MD type only)showed a validity as indicator of short
survival for intermediate and high risk patients. Our
analysis provides support to the clinical utility of seg-
regating CMML into MD and MP variants on the basis
of WBC count. However biological and pathogenetic
aspects remain to be furtherly explored, which might
help for proper classification refinement.

186

haematologica vol. 88[suppl. n. 15]:october 2003

Posters : Acute Myeloid Leukemias and Myelodysplastic Syndromes II



TRANSPLANTATION

PO231
LOW-DOSE ALEMTUZUMAB IN NON-MYELOABLATIVE CONDITIONING
FOR ALLOGENEIC TRANSPLANTATION: INFLUENCE ON CHIMERISM
OF DENDRITIC CELLS
Milani R, Longoni P,° Rizzo E, Carrabba M, Dodero A,
Farina L, Mariotti J, Corradini P
Unità Trapianto Midollo, Istituto Nazionale Tumori,
Università di Milano, °Oncologia medica,
Istituto Nazionale Tumori, Università di Milano, Italy

Alemtuzumab (anti-CD52; Campath-1H) depletes
both host and donor T cells when used in preparative
regimens for allogeneic transplantation. This promotes
engraftment even after nonmyeloablative conditioning
and limits graft-versus-host disease (GVHD) even after
unrelated or major histocompatibility complex (MHC)
disparate allografts. We have examined the recovery of
two distinct dendritic cell populations (myeloid, dendr-
tic cell type 1 and lymphoid, dendritic cell type 2) after
non-myeloablative conditioning with or without Alem-
tuzumab and have evaluated the kinetics of dendritic
cell chimerism in both subsets. We have studied 17
patients with various hematologic and non-hematolog-
ic malignancies. Median follow-up was 170 days. Six
patients underwent a nonmyeloablative conditioning
regimen without Alemtuzumab, six received Alem-
tuzumab at 7.5 mg/m2, two patients received it at 15
mg/m2 and three patients received an aplo-identical
graft after nonmyeloablative preparative regimen with
Alemtuzumab at 30 mg/m2. Fourteen patients infused
unmanipulated peripheral blood hematopoietic stem
cells and three selected CD34 peripheral blood stem
cells. All patients engrafted. Flow cytometry assays were
used for detection and evaluation of the overall median
proportion of dendritic cell subsets. Dendritic cells were
identified as negative for lineage markers and positive
for HLA-DR expression: myeloid dendritic cells expressed
CD1c=BDCA-1, CD11c brigth, CD123 dim, CD45RO,
while lymphoid dendritic cells were BDCA-4, BDCA-2,
CD123 brigth, CD45RA postive and CD11c negative.
Peripheral blood samples were collected at defined inter-
vals after transplantation. Dendritic cells were isolated
by a multistep procedure: peripheral blood mononuclear
cells were isolated by Hypaque-Ficoll density gradient
centrifugation; dendritic cell fractions were then
enriched by immunomagnetic bead selection process.
BDCA-1 dendritic cell isolation kit includes CD19
microbeads for depletion of B-cells prior to the enrich-
ment of CD1c (BDCA-1)-positive dendritic cells. BDCA-
2 or BDCA-4 dendritic cells are directly isolated by mag-
netic labeling and positive selection. The goal of the
selection was to obtain a final purity over 90%, in order

to evaluate lymphoid and myeloid dendritic cell
chimerism. The relative contribution of donor and recip-
ient was determined by quantitating, in DNA prepara-
tion, informative microsatellite short tandem repeat
alleles. Our data show a significant difference in the
recovery of BDCA-1 dendritic cells between patients
receiving Alemtuzumab and patients receiving a condi-
tioning regimen without Alemtuzumab (p 0.02 no-Alem-
tuzumab versus Alemtuzumab 7.5 mg/m2, p 0.04 no-
Alemtuzumab versus Alemtuzumab 30 mg/m2). The dif-
ference remains statistically significant until 90 days
after tranplantation. Concerning with BDCA-2 subset,
the difference is not yet statistically significant (p 0.06),
but this result may be influenced by the limited number
of patients analyzed. Comparing the number of BDCA-
1 and BDCA-2 positive dendritic cells in the grafts and
the number of CD34 positive cells infused, no significant
differences are shown among the different groups of
patients. We have compare the immune recovery
between patients treated with Alemtuzumab 7.5 mg/m2

and those that did not received Alemtuzumab: CD3/CD4+

lymphocyte counts were lower with the use of Alem-
tuzumab and the difference resulted statistically differ-
ent at 30 days after transplantation (p 0.0089).
Chimerism analysis on myeloid and lymphoid dendritic
cells has been performed on 10 samples: by day +30
more than 95% of dendritic cells were of donor origin.

PO232
ALLOGENEIC STEM CELL TRANSPLANTATION FOR MULTIPLE
MYELOMA (MM) USING MYELOABLATIVE CONDITIONING REGIMENS:
AN ANALYSIS OF 100 PATIENTS
Cavo M, Bonifazi F, Tacchetti P, Zamagni E, Cellini C,
Tosi P, Bandini G, Cangini D, Lucarelli B, Tura S,
Baccarani M
Institute of Hematology and Medical Oncology
“Seràgnoli”, University of Bologna, Italy

One hundred allogeneic stem cell (SC) transplanta-
tions for MM using myeloablative conditioning regi-
mens have been performed at our centre since 1984.
Over the first years results were very poor, due to trans-
plant-related mortality (TRM) rate excceding 50% and
reflecting the advanced and refractory disease status of
most of the patients. Out of 16 patients who were
transplanted between 1984 and 1999, a single patient
is currently alive and well after 19 years from trans-
plantation. In an attempt to investigate whether the
outcome of the procedure was improved in more recent
years, we retrospectively analyzed 84 patients who
underwent transplantation from 1990 to 2002. Of
these, 50 patients received a graft after 1996 (group A).
The conditioning regimen most frequently used in these
latter patients included a combination of unfraction-
ated TBI (10 Gy), CTX (120 mg/kg) and MEL (120
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mg/m2); peripheral blood (PB) was the preferred source
of repopulating hematopoietic SC. Comparison of these
50 patients with 34 patients who received an allo-
geneic bone marrow (BM) transplantation before 1996
(group B) revealed that the two groups were well bal-
anced with respect to the main characteristics of the
disease. In comparison with group B, patients in group
A had a significantly longer overall survival (OS) (6-
year projected: 27% vs 60%, respectively; p=0.007),
event-free survival (EFS) (6-year projected: 18% vs
39%, respectively; p=0.004) and time to relapse (6-
year projected: 41% vs 73%, respectively; p=0.05).
Overall, the transplant-related mortality rate was 42%
before 1996 and 25% since that date. The rate of com-
plete remission did not change appreciably over time,
averaging approximately 40% on an intent-to-treat
basis. As expected, the frequency of chronic GVHD with
the use of PB was much higher than that observed with
BM (62.5% vs. 30%, respectively). A multivariate Cox
regression analysis of risk factors for outcome identi-
fied the more recent transplant period (after 1996) and
less advanced clinical stage (I+II) at transplantation as
the most important and independent variables favor-
ably influencing both OS and EFS. It is concluded that
major advances in the outcome of allogeneic stem cell
transplantation for MM using myeloablative condi-
tioning regimens were seen over the last years. Whether
the improved outcome was, or not, partly due to the use
of PB is still controversial. Albeit significantly reduced
in comparison with the past years, TRM rate remains
high, in the 25% range, a finding that makes the pro-
cedure not applicable on a standard basis to all young
patients who have an HLA-identical donor. Ideal can-
didates to receive allogeneic transplantation are high-
risk patients, as identified according to routine para-
meters and chromosomal alterations, who are likely to
not benefit from autologous transplantation.

Funding: Work supported in part by University of
Bologna, Progetti di Ricerca ex-60% (M.C.); MIUR, prog-
etto FIRB RBAU012E9A_001 (M. C.) and Fondazione
Carisbo.

PO233
HAPLOIDENTICAL T DEPLETED PERIPHERAL BLOOD AND STEM CELL
PLUS BONE MARROW TRANSPLANTATION FROM MOTHER TO CHILD
WITH THALASSEMIA DISEASE.
Sodani P, Polchi P, Erer B, Centis F, Emiliani R,
Stramigioli S, Giardini C, Gaziev D, Andreani M, Talevi
N, Nesci S, Agostinelli F, Baldassarri G, Lucarelli G
Bone Marrow Transplant Center, San Salvatore Hospital,
Pesaro, Italy

Approximately 60% of thalassemic patients are not
suitable for “gene therapy”, with the insertion of one
allogenic HLA identical stem cell into the empty bone
marrow as the vector of the normal gene for β globin
chain synthesis. We studied the use of the haploiden-
tical mother as the donor for the stem cell, assuming
that the immuno-tolerance established during the
pregnancy would help bypass HLA disparity during the
haploidentical transplant. We have employed a new
preparative regimen to transplant in seven patients
with thalassemia using T-cell-depleted three HLA allele
disparate related peripheral blood stem cell (PBSCT)
plus bone marrow (BM) transplant.The median age of
the patients was 5 years(range 3-8).All patients
received hydroxyurea 60 mg/kg and azathioprine 3
mg/kg from day -59 until day -11, fludarabine 30
mg/m2 from day -17 to day -11, busulphan 14 mg/kg
starting on day -10, and cyclophosphamide 200 mg/kg,
Thiotepa 10 mg/kg and ATG Sangstat 2.5 mg/kg, fol-
lowed by a CD34+ T-cell depleted (CliniMacs sistem),
granulocyte colony stimulating factor (G csf)mobilized
PBSC from their HLA haploidentical mother. The purity
of CD34+ cells after MACS sorting was 98-99%, the
average number of transplanted CD34+ cells was
15.4x106/kg and the average number of infused T lym-
phocytes from BM was 1.8x105/kg.The patients received
cyclosporin after transplant for graft versus host dis-
ease (GVHD) prophylaxis. Two patients rejected the
transplant and are alive with thalassemia. One of this
seven patients received a second transplant using puri-
fied CD34+ cells from his father, after the same prepar-
ative regimen resulted in a complete hematopoietic
reconstitution and freedom from thalassemia. Five or
the seven patients are alive and disease free with a
mean follow-up of 11 months (range 6-18). This pre-
liminary study suggest that the transplantation of
megadose of haploidentical CD34+ cell from the moth-
er is a realistic therapeutic option for those thalassemic
patients who do not have genotypically or phenotypi-
cally HLA identical donor. 
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PO234
ANALYSIS OF HHV-8 INFECTION AND ASSOCIATED
POST-TRANSPLANT DISEASES IN ITALIAN BONE MARROW/PERIPH-
ERAL BLOOD STEM CELL DONORS AND RECIPIENTS (GITMO STUDY)
Barozzi P,* Luppi M,* Vannucchi AM,° Spano C,*
Ravazzini L,* Rasini V,* Bosco R,* Casini M,°° Allione
B,# Leotta S,@ Bruno B,^ Cavanna L,§ Bosi A,° Locatelli
F,^^ Arcese W,= Bacigalupo A,& Torelli G*
*Division of Haematology, University of Modena and
Reggio Emilia; °Division of Hematology, and TMO,
Univ. of Firenze; °°Division of Hematology and TMO,
Bolzano; #Division of Hematology, Alessandria; @Divi-
sion of Hematology, Univ. of Catania; ^Division of
Onco-Hematology, Univ. of Torino; §Division of Internal
Medicine and Hematology, Piacenza; ^^Division of
Pediatric Onco-Hematology, Univ. of Pavia; =Depart-
ment of Cellular Biotecnology and Hematology, Univ.
of Roma; &Division of Haematology and TMO, Univ. of
Genova, Italy

Despite the fact that Kaposi sarcoma is very rare after
allogeneic/autologous bone marrow (BM)/peripheral
blood stem cell (PBSC) transplant, other complications
associated with human herpesvirus-8 (HHV-8) infec-
tion may occur in such patients, at least in Italy, whe-
re the seroprevalence of HHV-8 infection among blood
donors is about 19%. We judge it appropriate to screen
for HHV-8 infection, both by serology and polymerase
chain reaction (PCR), in a large number of Italian donors
and recipients of BM/PBSC, (provided by the GITMO:
Gruppo Italiano Trapianto di Midollo), in order to assess
the number of patients at risk for developing HHV-8
associated diseases. We have collected unseparated
peripheral blood and serum samples from 126 pairs of
donors/recipients of BM/PBSC. These samples have
been collected from the recipients at time of tran-
splantation, at 6 and 12 months after transplantation.
Fourteen out of 126 BM/PBSC donors (11%) resulted
positive for HHV-8 sequences. 14 out of 126 BM/PBSC
transplant patients tested positive for HHV-8 by PCR
(11%) at the time of transplantation, while 6 patients
resulted HHV-8 positive after transplantation (5%).
Analysis of samples at 12 months is ongoing. Of inte-
rest, one out of the latter 6 patients had received the
BM/PBSC transplantation from a HHV-8 positive donor,
and developed clinical manifestations (fever, rash,
diarrhoea and hepatitis) at day 90 after transplant. By
monitoring HHV-8 infection by Quantitative-PCR, we
were able to attribute the clinical manifestations to
HHV-8 primary infection in this case. In conclusion, we
show, for the first time, that HHV-8 may be transmit-
ted from a donor through a BM graft, although pri-
mary infection with HHV-8 in BM recipients is due to
horizontal transmission in the majority cases. The
screening and monitoring of HHV-8 infection may be
considered in the setting of BM/PBSC transplantation.

PO235
AUTOGRAFTING FOLLOWED BY LOW DOSE TBI BASED NON MYE-
LOABLATIVE ALLOGRAFTING IN MULTIPLE MYELOMA: THE GITMO
EXPERIENCE
Bruno B,* Patriarca F,* Maloney D,§ Mordini N,* Casini
M,* Rambaldi A,* Carnevale-Schianca F,* Allione B,*
Soligo D,* Bavaro P,* Rotta M,* Aitoro G,* Corradini P,*
Todisco E,* Busca A,* Fanin R,* Gallamini A,* Coser P,*
Levis A,* Aglietta M,* Pogliani E,* Falda M,* Bianchi
A,* Massaia M,* Palumbo A,* Sandmaier B,§ Storb R,§
Boccadoro M*
Divisione Universitaria di Ematologia di Torino *on
behalf of the Italian Group of Bone Marrow Transplan-
tation (GITMO); §Fred Hutchinson Cancer Research Cen-
ter, Seattle, WA, USA.

The curative potential of allografting for myeloma
(MM) patients has not been realised because of the
high transplant-related mortality (TRM) associated
with conventional allografting. To date, the best report-
ed analysis (by the EBMT registry) showed a TRM of
21% at 6 months with a 55% 3-year survival for
patients transplanted between 1994-1998. However,
the median age in this cohort was only 44 (range 18-
57) years whereas the median age of MM patients at
diagnosis is approximately 65.In the attempt to reduce
TRM and increase the eligible age for transplant, we are
conducting a multi-center trial employing a tandem
transplant approach for newly diagnosed stage IIA-IIIB
MM patients up to the age of 65. Briefly, after induc-
tion chemotherapy, patients undergo G-CSF mobilized
autografting with high dose melphalan (200 mg/m(e)2)
followed, 2-4 months later, by  low dose (2.0 Gy) total
body irradiation,  PBSC infusion from HLA-identical sib-
lings, and immunosuppression with mycophenolate
mofetil (15 mg/kg BID) for 28 days and cyclosporin
(6.25 mg/kg BID) for a minimum of 80 days. To date, 62
patients (median age 55, range 34-65) have entered
the study. Fifty-two patients have so far completed
both transplant procedures. Allografts were carried out
at a median of 75 (range 44-195) days after autografts.
All patients readily achieved sustained donor engraft-
ment. After a median follow up of 268 (30-1116) days
post allografting, overall survival is 83% (43/52). The
overall response rate evaluated in 45 patients (with a
follow up of at least 84 days) is 87%, with 60% (27/45)
complete (CR) and 27% (12/45) partial remissions (PR);
disease progression was observed in only 1/45 (2%)
after obtaining an initial PR. Remarkably, in 35/45
(77%) patients who were not in CR at allografting,
17/35 (48%) patients attained CR at a median of 90
days (range 28-180) showing a potent, though gradual,
graft versus myeloma effect. Twenty-seven% of
patients with a follow up of at least 28 days developed
grade II acute graft versus host disease (GVHD) and
12% grade III-IV GVHD. In 41 patients with a follow up
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longer than 120 days, chronic GVHD requiring therapy
developed in 32% (13/41) with de novo chronic GVHD
in 5/13 (38%). Overall, TRM was 17% (9/52), day 100
TRM 2% (1/52). Main causes of death were steroid
refractory GVHD and infectious complications. Our size-
able study suggests that low dose TBI based non mye-
loablative allografting is feasible in older MM patients
with high response rates and reduced TRM compared
to conventional allografting. Longer follow up is need-
ed to evaluate the impact of chronic GVHD on disease
response and survival, and determine if remissions are
durable and cure is eventually achieved. 

PO236
EXTRACORPOREAL PHOTOCHEMOTHERAPY IN GRAFT-VERSUS-HOST
DISEASE TREATMENT. SINGLE CENTRE EXPERIENCE IN 32 PATIENTS
AFFECTED BY CHRONIC GVHD
Guidi S, Ascenzo G,° Guglielmelli P, Lombardini L,
Nozzoli C, Saccardi R, Vannucchi AM, Rossi Ferrini P,
Bosi A
BMT Unit, Dept. of Hematology, Azienda Ospedaliera
Careggi Firenze University; °Dpt of Dermatology, Siena
University, Italy

Chronic GvHD affects 30-60% of long-term survivors
of hematopoietic stem cells transplantation recipients
survivors and is a major cause of morbidity and mortal-
ity. Standard GvHD treatment is unsatisfactory because
poor results and toxicity. Extracorporeal photochemo-
therapy (ECP) was demonstrated to be effective in
chronic GvHD treatment. We studied 32 patients who
had received HLA-matched stem cell transplants for
hematological malignancies, from sibling (IS) (n = 23) or
unrelated (UD) (n = 9) donors, 20 bone marrow trans-
plants, 11 peripheral blood stem cell transplants and 1
DLI after relapse in UD. 15 were early disease and 17
advanced stage. Diagnosis were CML 8, AML/SMD 11,
ALL 6, MM4, CLL 1 and LNH 2. Transplant procedure was
performed as elsewhere described. GvHD prophilaxis was
done in all patients with Ciclosporine and Metotrexate,
plus ATG in UD transplants. Thirty-two affected by
extensive cGvHD patients were studied. 15 de novo
cGvHD, 3 quiescent form and 14 evolution from aGvHD.
(skin 24/32 pts, liver 13/32 pts, oral sicca 15/32 pts, ocu-
lar sicca 10/32 pts, bowel 7/32 pts, lung 8/32 pts, myosi-
tis 3/32 pts, thrombocytopenia 4/32 pts, serositis 2/32
pts and contracture 2/32 pts). At the start of ECP all pts.
were refractory at least two lines of treatment:
ciclosporine (28)/tacrolimus(4) 32/32, steroids 32/32,
azathioiprine 10/32, thalidomide 5/32, micofenolate
mofetil 6/32, Cyclophosphamide 2/32. After a mean of
17 cycles of ECP (range 1-46), cGvHD resolved com-
pletely in 10/32 (31%) and partially in 15/32 (47%). 7/32
patients (22%) did not responder to treatment, two
experienced stable disease, two died for relapse and two

died because progressive cGvHD. The best results were
observed in skin, liver, bowel, lung and thrombocytope-
nia. A further benefit gained from the ECP treatment
was that all responding pts were able to reduce the
immunosuppression, that has been discontinued in 4
cases. Karnofsky performance score improved from 66%
(range 20-90%) to 84% (range 60-100%).  We also
compared the results of pts who started ECP early ver-
sus those who started treatment later. Our study demon-
strate a 50% of complete response if the ECP was start-
ed within six months, even if we have obtained a 67%
of partial response within 12-58 months. No severe side
effects were documented. Our results suggest that ECP
is a safe therapy for extensive chronic GvHD resistant to
conventional treatment, that it must be started early
and continued until best response. 

PO237
OUTOCME OF 131 CONSECUTIVE PATIENTS WITH AN HIGH-RISK
HEMATOLOGIC DISEASE SEARCHING FOR AN UNRELATED DONOR
Sperotto A, Damiani D, Cerno M, Patriarca F, Silvestri
F, Tiribelli M, Geromin A, Zaja F, Skert C, Stocchi R,
Candoni A, Fanin R
Clinica Ematologica, Policlinico Universitario, Udine,
Italy

Background. The aim of the study was to retrospec-
tively evaluate the outcome of unrelated bone marrow
donor searches for 131 consecutive patients initiated
on February 1997 through April 2003. Design and
Methods. At the time of search activation, 77 (58.5%)
patients were affected by acute leukemia (AL), 24
(18.5%) by chronic myeloid leukemia (CML), 19 (14.5%)
by lymphoma (L) and 11 (8.5%) by multiple myeloma
(MM). In 82 (62.5%) patients a donor was identified at
a median time form activation of 4 months (1 - 20): as
by April 2003, 69 (52.5%) patients were transplanted.
Characteristics (transplanted patients). Male/female
ratio was 42/27. Median age 35.5 years (15 - 59). Forty-
three (62.5%) patients were affected by AL, 16 (23.5%)
by CML, 5 (7.0%) by L and 5 (7.0%) by MM. Early trans-
plant was performed in 22 (32.0%) patients, while late
transplant was performed in 47 (68.0%) patients. Con-
ventional conditioning regimen (with TBI and cyclo-
phosphamide) were employed in 62 (90.0%) and reduce
intensity conditioning in 7 (10.0%). Results (Entire pop-
ulation). OS of the 131 patients were 42.5% at a medi-
an time from activation of 18 (3 - 76) months. OS of
the transplanted patients vs not transplanted ones were
52.5% and 27.5% (p value =.05). OS of AL transplant-
ed vs not transplanted were 59.5% and 22.0% at a
median time from registration of 12 months (3.5-29)
and 5 months (1-47) respectively (p value=.027); while
no difference in OS was observed for CML patients
(transplanted vs not transplanted: 88.0% and 77.5% -
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p value =.41). Results (Transplanted patients). Thirty-
nine (56.5%) of the transplanted patients developed
an aGVHD, As by April 2003, 32 (46.5%) of the trans-
planted patients are alive and disease free, 3 (4.5%)
are alive with disease, 9 (13.0%) died for disease and
25 (36.0%) died for transplant- related complications.
OS of early vs late transplants was 75.0% and 17.5%
respectively (p  value=.017).  Conclusions. In our expe-
rience, the probability of identifying a donor was high-
er than 60% at a median time from search activation
of about 4 months. The OS of the transplanted patients
was higher than that of non - transplanted ones (p val-
ue =.05). Moreover, transplants performed early in the
course of the disease gives an advance in term of OS. 

PO238
VACOP-B VS VACOP-B + HIGH-DOSE SEQUENTIAL THERAPY FOR
AGGRESSIVE NON-HODGKIN’S LYMPHOMA. FINAL ANALYSIS OF THE
NHLCSG
Santini G,* Olivieri A,^ Majolino I,° Congiu AM,*
Chisesi T,“ De Souza C,§ Patti C,°ç Salvagno L,@
Quaini R,= Rubagotti A,£ Centurioni A,$ Contu A,%
Candela M,> Rizzoli V<

*Department of Hematology, San Martino Hospital,
Genoa, Ital,  ^University of Ancona, Ancona, Italy, 
°San Camillo Hospital Roma, Italy, “ SS. Giovanni e
Paolo Hospital, Venice, Italy, §University of Campinas,
Brazil, çCervello Hospital, Palermo, Italy, @Civil Hospi-
tal, Vittorio Veneto, Italy, =General Hospital, Bolzano,
Italy, %Civil Hospital, Sassari, Italy, >University of
Ancona, Ancona, Italy, <University of Parma, Parma,
Italy, £Istituto dei Tumori (IST) Genoa, Italy, &Civil
Hospital, Civitanova Marche, Italy

This multi-centre randomised study compared con-
ventional therapy (CT) with CT plus HDS and autologous
PBPC rescue (ASCT) as front-line treatment for
advanced-stage, intermediate- and high-grade NHL.
Aims: 1) to confirm data previously reported with the use
of HDS in aggressive B-cell NHL; 2) to establish whether
to use HDS in all cases or only when needed.   Between
August 1995 and March 2001, 223 pts, age 15-59 years,
with diffuse, mixed and large-cell type NHL (Working
Formulation groups F, G, H and K), stage II bulky (=/> 10
cm), III or IV were enrolled. One hundred and six pts were
randomised to VACOP-B for 12 weeks and HDS as sal-
vage treatment in cases of persistent disease (PR,NR)
(Arm A), and 117 pts to VACOP-B for 8 weeks plus HDS
and ASCT in all cases (Arm B).   There was no significant
difference in terms of complete remissions (CR) in the
two groups of pts: 67% for  Arm A and 68% for Arm B.
With a median survival observation time of 37 months
there was no difference in 6-year probability of survival
(60% and 58%), of disease-free survival (DFS) [54.5%
and 65.5% for Arm A and B (p=0.7), respectively] and of

progression-free survival (PFS) [41.3% and 49.5% for
Arm A and B (p=0.9), respectively]. Stratification of pts
according to the IPI adjusted for age < 60 years showed
a statistical better outcome in terms of survival
(p=0.0000) and of PFS (p=0.0001) for lower-risk pts (0-
1 neg factors) versus higher-risk pts (2-3 neg factors),
without any statistical difference according to the treat-
ment received. Patients with BM involvement or with T-
cell NHL showed the poorest results. Retrospective
analysis only including the categories of pts reported in
previous randomised studies showed an improvement of
our results, in line with data published before. Two pts
died in Arm A (2%) and 3 in Arm B (3%) because of pro-
cedure, respectively In conclusion, this study confirm
HDS data only in a selected group of pts with large B-
cell NHL without BM involvement. There is no differ-
ence in using HDS plus ASCT after CT in all cases or only
in the case of persistent disease, even in higher-risk pts. 

PO239
HIGH DOSE IDARUBICIN AND BUSULPHAN AS CONDITIONING
REGIMEN TO AUTOLOGOUS STEM CELL TRANSPLANTATION IN ACUTE
MYELOID LEUKEMIA
Ferrara F, Palmieri S, Pocali B, De Simone M, Sebastio
L,* Viola A, Annunziata M, Mele G
Division of Hematology and Stem cell Transplantation
Unit, AORN “A. Cardarelli”, Napoli * Medical Genetics
Unit, AORN “A. Cardarelli”, Napoli, Italy

Relapse still occurs in 30-50% of patients with acute
myeloid leukemia (AML) following autologous stem cell
transplantation (ASCT). One possibility of reducing the
relapse rate is to investigate new, more effective con-
ditioning regimens. On this basis, we developed an orig-
inal conditioning program, named IBu, consisting of
the combination of high dose idarubicin, given at
20mg/sqm as 3 days continuous infusion from day -13
to -11 and busulphan at 4mg/kg from day -5 to -2. As
compared to the classical BuCy, cyclophosphamide,
which has not a definite role in AML, was substituted
with idarubicin, a powerful antileukemic agent. Here
we report our experience on a series of 43 AML patients
autografted in first or subsequent complete remission
(CR) and conditioned with IBu regimen. There were 25
males and 18 females with a median age of 50 years
(16-71). Thirty-nine patients had non M3-AML (kary-
otype: normal in 29 patients, unfavourable in 8
patients, no mitoses in the remaining 2 cases) in first
(n=36) or second (n=3) CR, while 4 had M3-AML with
t(15;17) in second (n=3) and fourth (n=1) hematolog-
ic and molecular remission. All transplants were per-
formed using peripheral blood stem cells (PBSC) col-
lected after consolidation treatment plus G-CSF. The
median interval between diagnosis or relapse and ASCT
was 4 months (2-8). The median number of CD34+ cells
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infused was 6.2x106/kg (1,1-16). In all patients left ven-
tricular ejection fraction (LVEF) was evaluated before
and after ASCT. Finally, for patients aged more than 60
years (n=7), both idarubicin and busulphan were
reduced by one day. The median number of days with
granulocytes <500/cmm and of platelets <20000/cmm
was 10 (7-21) and 13 (8-95), respectively. One patient
did never achieve platelets >20000/cmm and relapsed
12 months after ASCT. The median number of platelet
and blood units transfused was 3 (1-7) and 3 (0-14),
respectively. Extra-hematological toxicity mainly con-
sisted of grade WHO III-IV stomatitis (40/43 or 93%),
while 2 patients had grade III hepatic toxicity and one
experienced transient hallucinations on day -2. Fur-
thermore, 41 patients had FUO, while two experienced
fungal infection. No transplant related death occurred.
LVEF examination post-ASCT did not reveal cardiac tox-
icity in any patient. Finally, median time of hospital-
ization was 29 days (22-67). After a median follow up
of 12 months (1-47), 30 patients are in continuous CR,
while 13 have relapsed at a median time from ASCT of
5 months (1-12). Among these, 12 patients died from
progressive disease, while one achieved CR2 by salvage
treatment. Median overall and disease free survival
have not yet been reached, as shown in figure 1. Wor-
thy of note, in this series no patient autografted in CR1
had favourable cytogenetics and no case of transplant
related mortality occurred, including 7 patients aged
over 60 years. In conclusion, our data demonstrate the
efficacy of the IBu regimen in patients with AML, sug-
gesting a substantial reduction of relapse rate. How-
ever, a longer follow-up on a larger series is needed to
confirm these extremely encouraging results.  

PO240
REDUCED-INTENSITY CONDITIONING WITH LOW DOSE ATG OR
ALEMTUZUMAB FOLLOWED BY ALLOGENEIC PBSC: A SALVAGE
THERAPY WITH AN ENCOURAGING RESPONSE RATE AND LIMITED
TOXICITY IN RELAPSED/REFRACTORY MYELOMA PATIENTS
Corradini P,° Montefusco V,° Mariotti J,° Milani R,°
Ciceri F,* Peccatori J,* Farina L,° Olivieri A,§ Soligo D,^
Gianni AM,& Perfetti V,# Bregni M*
°Hematology/BMT Unit and &Medical Oncology,
Istituto Nazionale Tumori, University of Milano;
*Hematology, S. Raffaele Hospital, Milano; §Hemato-
logy, University of Ancona; BMT Unit, Ospedale
Maggiore, University of Milano; #Internal Medicine,
Ospedale S. Matteo, Pavia, Italy

Allogeneic transplantation (HSCT) with convention-
al-intensity conditioning regimens has a 50 to 70%
incidence of acute GVHD, and 30 to 50% treatment-
related mortality (TRM) when used to rescue relapsed
multiple myeloma (MM) patients. In order to decrease
the TRM, and to investigate the postulated graft-vs-
myeloma effect, we employed a reduced-intensity con-
ditioning followed by a transplant of partially T-deplet-
ed lenogastrim-mobilized hematopoietic cells. So far
15 patients entered the program: 14 myelomas and 1
plasma cell leukemia. Before allografting, 6 patients
were in PR, and 9 had refractory disease. Overall, 12
failed one or more autologous transplants. Pre-trans-
plant cytoreduction included high-dose melphalan in 6
patients and DT-PACE or thalidomide courses in the
remaining 9. The median age was 57 years (range, 48-
69). Conditioning regimen consisted of thiotepa 5
mg/kg, fludarabine 60 mg/ms, cyclophosphamide 60
mg/kg, and antithymocyte globulin 7.5 mg/kg (n= 9) or
alemtuzumab (mabcampath) 30 mg (n= 6). Donors
were HLA-matched (n= 14) or one-antigen mismatched
siblings (n= 1). GVHD prophylaxis consisted of low-
dose cyclosporine and short course methotrexate. We
report the results on 14 pts having a minimum follow-
up of 100 days. All patients engrafted. Median time to
reach 500 neutrophils and 20.000 platelets were 12
and 13 days, respectively. Acute GVHD occurred in 4 of
14 pts and was scored grade I-II in 3, and grade III in
one. Chronic GVHD developed in 4 of 13 evaluable pts.
One patient died of non-relapse mortality (acute GVHD
and pneumonia), and 3 because of disease progression
(1 plasma cell leukemia). After transplant 2 pts reached
CR, 5 PR, and 7 had stable or progressive disease. Four
patients received DLIs, and 2 withdrew cyclosporin
because of disease progression. At a median follow-up
of 516 days, 10 of 14 patients are alive and disease
response after immunomodulation is the following: 7
CRs (1 molecular remission), 3 PRs, 2 stable and 2 pro-
gressive disease. Although preliminary, our results show
an encouraging response rate in relapsed/refractory pts.
It has to be pointed out that some patients attained
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remission only after cyclosporine withdrawal and/or
DLI. This latter finding further support the existence of
a graft-versus-myeloma effect. Despite the relatively
short follow-up and the limited number of pts, nonre-
lapse mortality seems rather low (7%). These results
compare favourably with the outcome of convention-
al transplants, and show that a partial in vivo T-cell
depletion can limit the incidence of acute GVHD. 

PO241
ALLOGENEIC STEM CELL TRANSPLANTATION FOR SEVERE
AUTOIMMUNE DISEASES. DEMONSTRATION OF A
GRAFT-VS-AUTOIMMUNITY EFFECT
Marmont AM
Division of Hematology & Stem Cell Transplantation
Center, S. Martino’s Hospital, Genoa, Italy

There are three levels of efficacy with stem cell trans-
plantation (HSCT) for severe autoimmune diseases
(SADs). Autologous transplants are utilized worldwide
because of their postulated greater safety; however it is
dubious whether total eradication of autoimmune clones
may be finally achieved. Syngeneic transplants between
nonconcordant twins have, almost surprisingly, elicited
long-term remissions, but -leaving aside theoretical con-
siderations- such clinical settings are admittedly rare.
Allogeneic HSCT has been utilized for coincidental dis-
eases, but in rheumatoid arthritis (RA) long-term remis-
sions have been reported together with disconcerting
relapses notwithstanding near-complete donor chi-
merism. In contrast, in a 30-year-old female with SLE of
15 years duration, an allogeneic transplant from her
HLA-identical brother after conditioning with CY (2500
mg/day/4dd) was followed by complete remission with
a follow-up of 15 years. Non-myeloablative transplan-
tation (NST) is attractive since it provides a platform for
immunotherapy with less TRM/RRT.In a search per-
formed to collect allo-HSCT performed between June
1977 and September 2001 in 30 patients with coinci-
dental diseases it was shown, besides other relevant
data, that the only relapses of AD occurred in patients
not exhibiting GVHD.1 Another 3 cases clearly indicate
the GVA effect of donor lymphocyte infusions (DLI) in
patients with AD of blood and marrow having relapsed
following NST/RIC allo-transplants. The first case is a
21-year old male patient with refractory Evans syn-
drome, who relapsed following allo-BMT, received 5
graded DLI and went on to complete clinical/immuno-
logic remission with complete donor chimerism.2 The
second case (Dr. M Russo, Palermo) is a 29-year old
female patient with PRCA having relapsed following first
an autologous and then an allogeneic HSCT. The patient
finally responded to 3 graded DLI while attaining com-
plete donor chimerism. The third patient is a 53-year old
male with pure white cell aplasia (PWCA) having also

relapsed following NST, having progressed to remis-
sion/chimerism after 1 DLI, but again relapsing coinci-
dentally with progressive rejection. He is currently
receiving incremental DLI. Autoimmune diseases are
extremely heterogenous both clinically and immuno-
logically A new immune system capable of switching
from recipient autoimmunity to donor tolerance may be
effective in some ADs, but perhaps not in others. Care-
ful exploratory Phase I-II trials should still be performed
before suggesting larger scale studies.
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PO242
ALLOGENEIC STEM CELL TRANSPLANTATION (SCT) FOR
MYELODYSPLASTIC SYNDROMES (MDS) AND SECONDARY ACUTE
MYELOID LEUKEMIA (2ARY AML). RETROSPECTIVE STUDY OF 32
PATIENTS FROM A SINGLE INSTITUTION
Finelli C, Bonifazi F, El-Cheikh J, Bandini G, Arpinati
M, Falcioni S, Stanzani M, Vigna E, Malagola M,
Rondoni M, Bosi C, Piccaluga PP, Gaitani S, Martinelli
G, Testoni N, Baccarani M
Istituto di Ematologia e Oncologia Medica “Seràgnoli”,
Universita di Bologna, Azienda Ospedaliera
“S. Orsola-Malpighi”, Bologna, Italy

From March 1995 to January 2003, 32 patients (pts)
affected by high-risk Myelodysplastic Syndromes (MDS)
or secondary acute myeloid leukemia (secondary AML),
underwent Allogeneic Stem Cell Transplantation (SCT)
from HLA-identical siblings or Voluntary Unrelated
Donors (VUD) in our Institution. 2ary AML was diag-
nosed on the basis of: a) a previous history (at least 3
months) of MDS, or b) previous chemotherapy or radio-
therapy, or c) “high risk” cytogenetic abnormalities” (i.e:
chromosomal alterations involving chromosome 5, or 7,
or 3q21and 3q26, or 3 or more alterations). The clini-
cal and hematologic features of the pts were: 22 males,
10 females, median age: 40 (16-61) yrs; diagnosis:
MDS: 10 pts; 2ary AML: 22 pts; interval from 1st diag-
nosis to SCT: 8.5 (2-39) months. SCT was performed in
1st complete remission (RC) in 6 pts, and in 2nd RC in
1 case, while 16 subjects were transplanted in hema-
tologic relapse or with refractory disease. The remain-
ing 9 pts received SCT as 1st line treatment. The donors
(15 males, 17 females, median age: 39.5, range 20-70
yrs) were HLA-identical siblings in 21 cases, VUD in 11;
the source of hemopoietic stem cells was the bone mar-
row (BM) in 18 cases, and the peripheral blood (PB) in
14. ABO compatibility was present in 19 cases. The con-
ditioning regimen included Total Body Irradiation (TBI)
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in 8 pts, and was busulphan-based in the other 24 sub-
jects. In 6 pts a Reduced Intensity Conditioning Regi-
men (RIC) was administered. Cyclosporin A (Cs-A) and
Methotrexate (Mtx) were given to all pts as GVHD pro-
phylaxis, and antithymocyte globulin (ATG) (Fresenius)
(15 mg/kg) was added in VUD transplants. In 16 patient
acute GVHD was diagnosed (grade I: 5 pts; grade II: 2
pts; grade III: 7 pts; grade IV: 2 pts) and, among 24
evaluable pts, 12 subjects developed chronic GVHD,
extended in 5 pts, limited in the remaining 7 cases.
Seven out of 32 pts (21.8%) died because of relapse.
Overall survival of our series was 45% at 2 years, 22.6%
at 4 years, and 16.9% at 5 years. Taking into account
the unfavourable prognostic features of our patients,
allogeneic SCT seems to be a worthwhile therapeutic
tool in high risk MDS and secondary AML.

PO243
ALLOGENEIC STEM CELL TRANSPLANTATION FOR
LOW-INTERMEDIATE RISK MYELODYSPLASIA: A SINGLE INSTITUTION
REPORT
Carella AM Jr, Greco M, Musto P, Beltrami G, Merla E,
Savino L, Carella AM
Unit of Hematology and Stem Cell Transplantation,
IRCCS Casa Sollievo della Sofferenza,
S. Giovanni Rotondo, Italy

Myelodysplastic syndromes (MDS) include a hetero-
geneous group of acquired clonal stem cell disorders
characterized by ineffective hematopoiesis leading to
peripheral blood cytopenias. These diseases share a pre-
disposition to evolve into acute leukemia. Allogeneic
stem cell transplantation (SCT) is the only treatment
modality that has consistently been demonstrated to
cure patients with MDS. However, this procedure is
usually employed in high-risk MDS. We describe here
our experience in 4 transfusion-dependent patients
suffering from low (n. 2) or intermediate-1 (n. 2) risk
MDS, according to IPSS score, who underwent con-
ventional allogeneic SCT. According to WHO classifica-
tion, two patients had refractory anemia (RA) with tri-
lineage myelodysplasia, one had 5q- syndrome and one
RA with blast excess, type 1 (RAEB-I). Two patients
were male and two were females. The patients were 21,
22, 49 and 56-year-old at allogeneic SCT, respectively.
The patient with RAEB received mini-ICE chemothera-
py before transplant. Time from diagnosis ranged from
5 to 91 months. The long time to transplant (91
months) in the 5q- syndrome was due to the fact that
this patient became transfusion-dependent only after
7 years of disease. Conditioning regimen consisted of
fractionated TBI (12 Gy) plus cyclofosfamide in 3
patients aged less than 50 and BuCy2 for the remain-
ing patient. In all cases unmanipulated allogeneic stem
cells from HLA-matched identical siblings were used.

Bone marrow was the source of stem cells for one
patient (donor age < 18), while G-CSF mobilized
peripheral blood stem cells were employed in the oth-
er 3 cases. Graft versus Host Disease (GvHD) prophylaxis
was carried out using cyclosporin-A and short courses
methotrexate. All patients engrafted, achieving a leuko-
cyte count > 500/mm3 after a median of 15 days (range
14-22) and a platelet count > 20,000 mm3 after a
median of 15 days (range 14-20). No patient showed
acute GvHD, one patient developed chronic GvHD. All
patients are alive and well in continue, complete remis-
sion (including cytogenetic remission, for the patient
with 5q- syndrome) at +6, + 12, + 16 and + 20 months,
respectively. In conclusion, in this small experience allo-
geneic SCT for low-intermediate risk MDS was a feasi-
ble and well tolerated therapeutic approach, leading
to the possibility of prolonged event-fre survival and
offering a significant perspective of a definitive cure for
patients whose quality of life dramatically improved
after this procedure. 

PO244
REDUCED-INTENSITY CONDITIONING FOLLOWED BY ALLOGENEIC
TRANSPLANTATION CAN PRODUCE DURABLE CLINICAL AND
MOLECULAR REMISSIONS IN RELAPSED NON-HODGKIN LYMPHOMAS 
Corradini P,° Bregni M,* Tarella C,^ Olivieri A,&
Dodero A,° Farina l,° Zallio F,^ Leoni P,& Ciceri F,*
Devizzi L,° Benedetti F,@ Rambaldi A,£ Locasciulli A,#
Santoro A,§ Scimé R,§ Gianni AM°°
°BMT Unit and °°Medical Oncology, Ist. Naz. Tumori,
Univ. Milano;^Ematologia, Univ. Torino;*Ematologia,
Osp. S. Raffaele; &Ematologia, Univ. Ancona; &Emato-
logia - Bergamo; @Ematologia, Verona; #Ematologia,
Osp. S. Camillo, Roma; §Ematologia, Palermo, Italy

It has been shown that reduced-intensity condition-
ing (RIC) followed by allogeneic HSCT can give stable
engraftment, low non-relapse mortality rate and clin-
ical remissions in hematologic malignancies. In addi-
tion, RIC followed by allograft is feasible with a rela-
tively low non-relapse mortality also in patients who
had failed previous autologous transplantation. Here-
in is an update of our experience in 73 NHL and
Hodgkin disease: 28 low-grade (LGNHL) (14 CLL/SLL,
12 FCL, 1 MALT, 1 lymphoplasmocitoid), 30 high-grade
(HGNHL) (10 T-cell lymphomas, 15 B-cell DLCL, 3 trans-
formed, 2 rare histology), 7 mantle (MCL), 8 Hodgkin
disease (HD). Median age was 49 years (range: 20-67).
Before transplant, 52% had chemosensitive disease.
The median time from diagnosis to allograft was 28
months (range: 5-140 months). The median number of
previous chemotherapy regimens was 2 (range 1-5);
43% of pts had already failed a previous autograft.
After conditioning with thiotepa (10 mg/kg), fludara-
bine (60 mg/ms) and cyclophosphamide (60 mg/kg), pts
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received bone marrow (n= 16) or lenogastrim-mobi-
lized peripheral blood cells (n= 57) from HLA-matched
(n=51) or one-antigen mismatched sibling donors
(n=3). GVHD prophylaxis consisted of cyclosporine A
and short course methotrexate. In vivo T-cell depletion,
using antithymocyte globulin (N=1) or alemtuzumab
(n=2), was performed in pts with one antigen mis-
match. All patients engrafted. Acute and chronic GVHD
occurred in 60% and 41% of pts, respectively. Non-
relapse mortality was 15% (infections=4, PTT=1,
aGVHD=4, multiorgan failure=2), was higher in
Hodgkin disease (25%) and in mantle cell lymphoma
(28%) than other NHLs. At a median follow-up of 16
months (range, 4-46 months), 53 pts (72%) are
alive.The 2-year PFS rates for LGNHL, HGNHL, HD and
MCL were 73%, 77%, 0%, 41%, respectively. The 2-
year OS rates for LGNHL, HGNHL, HD and MCL were
76%, 75%, 41%, 21%. Pts treated with a previous
autograft did not show inferior survival when com-
pared to pts receving previous conventional chemo-
therapy (OS 56% vs 72%, p=0.06). In 15 pts with
LGNHL and 3 pts with HGNHL a molecular marker
based on bcl-2, bcl-1 or IgH genes was generated. Eigh-
teen patients were suitable for PCR monitoring of resid-
ual disease: 14 pts are in continuous molecular remis-
sion and none of them relapsed so far (median molec-
ular follow-up: 360 days). In conclusion, allo HSCT with
reduced conditioning has a low non-relapse mortality,
and can produce durable clinical and molecular remis-
sions in relapsed NHL.

PO245
LONG-TERM SURVIVAL IN CHILDHOOD WITH HIGH RISK
MYELODISPLASTIC SYNDROME TREATED WITH UNRELATED CORD
BLOOD TRANSPLANTATION
Tendas A, Picardi A, Cudillo L, Dentamaro T,
Del Principe D,* Cupelli L, Mirabile M, Ballatore G,
Suppo G, Panetta P, Marian M,^ Amadori S,
De Fabritiis P
Department of Haematology and *Pediatrics, Univer-
sity Tor Vergata and Tissue typing laboratory, S. Camil-
lo Hospital, Rome, Italy

Myelodysplasia (MDS) in childhood usually runs an
aggressive course with a great proportion of patients
succumbing in the first 2 years after diagnosis. Available
evidences indicate that hematopoietic stem cell trans-
plantation currently represents the only curative strat-
egy for myelodisplastic children. The search of unrelat-
ed HLA-matched stem cells donor should be mandato-
ry in MDS who lack an HLA-identical sibling. UCB may
represent an alternative source of hematopoietic stem
cells which may be successfully used for unrelated trans-
plantation, primarily in pediatric patients, showing a
probability of survival comparable to that obtainable

with other source of stem cells, as unmanipulated or T-
cell depleted bone marrow. Five pediatric patients affect-
ed by high risk MDS according to IPSS were treated with
intensified myeloablative conditioning regimen followed
by unrelated HLA-mismatched cord blood transplanta-
tion (CBT). Four patients were considered at high-risk to
evolve in AML according to the IPSS and one patient
because of age over 2 years, hemoglobin F level greater
than 10%, low platelets count, associated immunodefi-
ciency and hemolytic anemia. Disease status at trans-
plant were RAEB-t in 3 cases, RAEB and JMML in one
patient, respectively. Median age of the recipients was
2.9 years (range 1.3 - 6.6). Median dose of nucleated
cells (NC), CD34+ cells and CFU-GM infused after thaw-
ing were 5×107/kg, 2.7×105/kg and 2.35×104/kg, respec-
tively. All patients received a CBT from a mismatched
donor for one locus in three cases and 2 loci in two cas-
es; A and B HLA loci were confirmed by serologic test-
ing while DRB1 region was studied by high resolution
oligonucleotide typing. Four patients were prepared with
a regimen of TBI or, in children < 3 years, busulfan fol-
lowed by cyclophosphamide. VP16 was included at total
dose of 20 mg/kg, according to the Eurocord guide lines
for high risk hematopoietic malignancies. The patient
with JMML, who had already failed the allo-PBSC trans-
plant from the mother using BUS+CY preparative regi-
men, received an original regimen consisting of Cytara-
bine, Fludarabine, VP16 and Thiotepa. All cases received
ALG at dose of 600 U/kg on 4 consecutive days during
the conditioning regimen. All patients received CSA and
prednisone till day + 28 after CBT, as GVHD prophylax-
is. Before transplantation, two children were treated
with chemotherapy: one showed persistence of blasts
after 2 cycles of induction therapy and one patient failed
a 1 locus mismatched allogeneic peripheral blood stem
cell transplant from the mother, showing autologous
reconstitution followed in few months by disease pro-
gression. All patients, therefore, received CBT as an up-
front treatment and not as a post-remission consolida-
tion. Four patients showed myeloid reconstitution,
achieving PMN count > 500/mm3 at a median time of
26 days (range 23-30); one died of gram-negative sep-
sis on day +29 still in aplasia. A self-sustained PLTS
recovery was documented in 2 cases after 34 and 40
days, respectively. Full donor chimerism was document-
ed in 4 cases on day +28; one child with RAEB-t,
achieved mixed chimerism, but died before subsequent
evaluation. Two patients developed grade I, one grade II
and one grade IV aGVHD (skin + liver). The JMML patient
experienced limited gut cGVHD, resolved with immuno-
suppressive therapy. Two out of five patients are alive,
disease free, with complete immunological recovery and
with no evidence of extensive chronic GVHD at 68 and
60 months after transplant. Although the encouraging
prolonged continuous complete remission of the two
surviving patients, the early transplant related mortali-
ty remains a major problem of CBT. The timing, therefore,
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of unrelated stem cell transplant as well as the intensi-
ty of the conditioning regimen remain controversial and
further studies will be needed. 

PO246
CMV CHORIORETINITIS AFTER T-DEPLETED BMT
Terenzi A, Cagini C,* Romanelli D,* Falcinelli F, Carotti
A, Aloisi T, Lucia E, Felicini R, Capponi M, Saab JP,
Poggiaspalla M, Nisio F, Aversa F
Dept. of Clinical and Experimental Medicine, Section
of Hematology and Clinical Immunology; *Dept of sur-
gery, Section of eye clinic. University of Perugia, Peru-
gia, Italy

Chorioretinitis has often been observed in HIV+

patients but rarely in recipiens of T-cell depleted allo-
geneic BMT, who have undergone immunosoppressive
conditioning regimens to prevent rejection and GvHD.
Consequentely in this patients post transplant
immunological recovery is slow and they are vulnera-
ble to viral and fungal infections. Here we describe 5
cases of CMV-related chorioretinitis in T-cell depleted
HSC-transplat recipients. All of whom except one had
been conditioned to transplant with a TBI-based pro-
tocol. All patients had undergone CMV reactivation
from 30 to 60 days post-transplant. Chorioretinits was
diagnosed in 1 patient 3 months post-transplant and
from 6-12 months after transplant in the other 4.
Chorioretinitis was associated with pneumonia in 2
patients, that was fatal in 1. Chorioretinitis resolve
completely in the patient with early diagnosis. In the
patients with late diagnoses, retinal damage was asso-
ciated with bilateral blindness in 1, and loss of sight in
one eye in 2 cases. Marked reduction in vision was
observed in the other patient.  In our opinion CMV-
related chorioretinitis may be greater than reported
because:
- screening for CMV-related retinitis in not standard

practice in BMT recipients;
- as the systemic infection is severe, disturbance in

sight are often negleted;
- involvement of zone 2-3 in the peripheral ocular

area delays the onset and diagnoses of ocular symp-
toms which evolve slowly and insidiously 

- presentation is atypical and very different to a stan-
dard hemorragic necrosis

- the didease often resolve spontaneusly as the
immunological defence system become stronger.

Early diagnosis helps prevent the serious late com-
plications of CMV-related chorioretinitis.

PO247
Not published.

PO248
UNRELATED DONOR STEM CELL TRANSPLANTATION IN PATIENTS
WITH HEMATOLOGIC MALIGNANCIES USING A NON-MYELOABLATIVE
PREPARATIVE REGIMEN: A MULTICENTER STUDY
Bosi A,* Soligo D,** Lombardini L,* Fanin R,#
Cerno M,# Damiani D,# Rambaldi A,*** La Nasa G,°
Di Bartolomeo P,°° Busca A, Vinerbi I,* Vannucchi
AM,* Pollicchieni S,## Lambertenghi Deliliers G**
Dept. Haematology Firenze,* Dept. Haematology
Milano,** Dept. Haematology Udine,# Dept. Haemato-
logy Bergamo,*** Dept. Haematology Pescara,°° Dept.
Haematology Cagliari,° Dept. Haematology Torino,
IBMTR Genova##, Italy

A multicenter study was designed to determine the
feasibility and toxicity of allogeneic stem cell transplant
from unrelated HLA-matched donors after a non-mye-
loablative conditioning regimen. Seventeen patients
were enrolled between August 2002 and May 2003; all
of them were ineligible for conventional myeloablative
regimens because of age, disease or complications of a
previous therapy. The underlying disease was MM in 4
pts, NHL in 3 pts, AML in 3 pts, HDG in 4 pts, MMF in 1
pt., CML in 1 and CLL in 1 pt. Twelve out of 17 pts. (70%)
received more than 3 previous treatment courses and
underwent autologous or unrelated transplants. Eleven
pts. were in advanced disease (65%), four in PR (23%)
and 2 pts. in second complete remission. The median
age of pts. and donors was respectively 46 years (range,
17-58) and 39 (range, 22-44) years. As conditioning reg-
imen pts. received Campath-1H 20 mg/day, Mel 30
mg/m2, Fluda 30 mg/m2 and TBI single fraction 200 cGy.
All pts. received GVHD prophylaxis with CSA (3 mg/kg
p.o.) and MMF (15 mg/kg×2 p.o.) respectively from -1 to
+120, then to be tapered of 10%/week and from 0 to
+35 days from transplant, then to be tapered of
25%/week. Five pts. received PBPCs collected from donor
after mobilization with G-CSF and 12 pts. received bone
marrow. In BM group median number of infused TNC
and CD34+cells were respectively 3,1×108/kg (range,
0,58-4,1) and 2,45×106/kg (range, 1,44-8,4), in PBPC
group 6,5×108/kg (range, 5,3-12,93) and 7,6×106/kg
(range, 4,44-7,84). Tolerance to chemotherapy was
excellent. VTNR/STR analyses or FISH studies (in sex mis-
matched patients) of sorted peripheral blood CD3+ T-
cells were used to evaluate chimerism. Chimerism was
tested at day +15, +30, +60, +90,+ 120, +180, +270,
+365. Bone marrow aspirates (and biopsy when if pos-
itive marrow pretransplant) were analyzed by flow
cytometry and cytogenetics on days +30, +60, +180,
and then yearly. Donor’s full chimerism was obtained in
8/10 of pts. after 30 days from transplant. 15/17 pts.
reached >500 granulocyte/µL and 20.000 platelets/µL
respectively after a median of 19 days (range, 0-37) and
15 days (range, 0-56). Acute GVHD was shown in 3
patients (II skin, III gut and II liver post DLI). None pts.



developed chronic GVHD. Two pts. received DLI for
relapse in +96 and +186. After a median follow-up of
100 days (range,17-302) overall survival (OS) was 82%:
10 pts. achieved complete remission (59%), 2pts. were
in partial remission, 1 pt. in relapse. TRM was 12%: caus-
es of death were infection (n=1) and acute GVHD +
infection (=1). These preliminary results show that a
non-myeloablative conditioning regimen NMR in unre-
lated transplants is well tolerated also in pts with very
advanced disease and it is associated with a low risk of
TRM.

PO249
NON-TOTAL BDY IRRADIATION CONDITIONING FOR FAMILY
HAPLOIDENTICAL ALLOGENEIC STEM CELL TRANSPLANTATION:
A SINGLE CENTER EXPERIENCE IN 18 PATIENTS
Ciceri F, Zappone E, Bonini C, Peccatori J, Bernardi M,
Pescarollo A, Lupo Stanghellini M, Corti C, Marcatti
M, Callegaro L, Servida P, Bordignon C, Bregni M
Hematology and Bone Marrow Transplantation Unit,
Istituto Scientifico H S Raffaele, Milano, Italy

Family haploidentical allogeneic stem cell transplan-
tation is a curative option for patients with high risk
acute leukemia. Conditioning regimens are aimed at
maximal host immunesuppression to allow engraft-
ment of CD34+ selected haploidentical hematopoietic
cells; most regimens reported are single fraction TBI
based. Here we report results of a non-TBI condition-
ing regimen experience in 18 consecutive patients in
our institution. From December 1999 to april 2003
eighteen patients were transplanted with haploidenti-
cal hemopoietic cells for AML (4), AML post MDS (7),
chemotherapy-related AML (2), advanced non-Hodgkin
lymphoma and Hodgkin’s disease (4), multiple myelo-
ma (1). Disease status at transplant was CR1 (2), CR>1
(6), refractory (10). Conditioning regimen was thiotepa
13,5 mg/kg, fludarabine 200 mg/mq, melphalan 140
mg/m2, rabbit ATG 15 mg/kg; peripheral blood donor
blood cells after G-CSF 16 mcg/kg stimulation were
collected and CD34+ selected cells (Clinimacs) were
infused at a mean dose of 8.1×106/kg (range 5.7-14.4).
CD3 mean dose at transplant was 0.8×104/kg (range
0.2-1.5). No GvHD prophylaxis was administered after
transplant. Two patients died before engraftment at
day 2 and 17 following peritonitis and pneumonia. Six-
teen out of 18 patients engrafted with ANC >500/mcl
at a median time of 12 days (range 8-23) and platelets
>20.000/mcl at day 18 (12-30). No cases of GvHD was
observed in absence of donor lymphocyte infusion.
CD3+ cell immune reconstitution was not registered in
absence of donor lymphocytes add-backs in this series.
Overall survival, transplant-related mortality and
relapse rates in patients in remission of disease at
transplant were 4/8, 3/8, 1/8 respectively; figures of

patients transplanted with refractory disease were 0/10,
7/10 and 3/10 respectively, with a mean follow-up of
194 days. In conclusion, a non TBI-based conditioning
regimen effectively allows engraftment of haploiden-
tical allogeneic hematopoietic stem cells. Strategies to
improve immune reconstitution and reduce late infec-
tions are under investigation.

PO250
BAVC REGIMEN AND AUTOLOGOUS STEM CELL TRANSPLANTATION
IN ACUTE PROMYELOCYTIC LEUKEMIA IN II MOLECULAR CR.
UPDATED RESULTS
Capria S, Diverio D, Ribersani M, Baldacci E, Breccia
M, Iori Ap, Simone F, Mandelli F, Meloni G
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università degli Studi “La Sapienza”, Roma, Italy

In 1997 our group published an experience on 15 APL
patients autografted in IInd CR, suggesting that ABMT
with PML-RARα negative stem cells is likely to result
in prolonged clinical and molecular remissions, where-
as patients who test PCR+ at the time of harvest and
transplant necessitate the use of alternative aggres-
sive approaches.Aim of our study was to confirm these
preliminary data, updating the results on the 17
patients transplanted in II nd CR with PCR negative
stem cells. Patients’ median age was 37 years (range 9-
61) and 5 were males. The median duration of first CR
was 14,5 months (range 8-23), and induction therapy
of relapse included an ATRA containing regimen in all
patients but one. Eleven out of 17 patients had been
treated in hematologic relapse while 6 in molecular
relapse. BAVC schedule was employed as conditioning
regimen in all patients, followed by unpurged marrow
stem cells in 16/17, while 1 patient received peripher-
al blood stem cells. The median interval between II nd
CR and reinfusion was 3 months (range 1-6). Seven out
of 17 patients relapsed after a median of 5 months
from ABMT (3-12); six of them died from disease
progession, while 1 patient is currently alive in her IIIrd
CR after AlloBMT. Two patients presented a post-ABMT
myelodysplasia testing PCR negative for PML-RARα
transcript: one of them died due to secondary leukemia,
and the other is alive in CR post AlloBMT. Eight patients
are in hematologic and molecular CCR with a median
follow up of 102 months (26-129) from transplant.
Overall 10/17 patients are alive with a median follow
up of 95 months from transplant (26-129). Ten-year
projected probability of survival is 57% and the medi-
an has not been reached after ten years. No statistically
significant difference in survival was observed neither
evaluating the role of Ist CR duration (<=12 months vs
>12 months), nor comparing the two different kinds of
relapse (hematologic vs molecular) (63% vs 41%
p=n.s.). In conclusion, ABMT still seems to be an inter-
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esting approach for patients with acute promyelocytic
leukemia in second molecular CR, giving a chance of
long-term DFS. In our series there not seems to be an
advantage in treating patients at the time of molecu-
lar relapse, but these data need further evaluation on
a larger number of patients.

PO251
RITUXIMAB-SUPPLEMENTED HIGH-DOSE SEQUENTIAL
CHEMOTHERAPY WITH AUTOGRAFTING: AN EFFECTIVE APPROACH
FOR DIFFUSE LARGE CELL LYMPHOMA (DLCL) PATIENTS WITH BONE
MARROW INVOLVEMENT
Cuttica A,* Ladetto M,* Zallio F,^ Zanni M,* Di Nicola
M,^ Magni M,^ Patti C,° Pescarollo A,^^ Gallamini A,#
Boccadoro M,* Gianni AM,^ Tarella C*
Div. Univ. Ematologia, Torino,* Ist. Nazionale Tumori,
Milano,^ Div. Ematologia A.O. Cervello, Palermo,°
Div. Ematologia H. S. Raffaele, Milano,^^
Div. Ematologia A.O.S.Croce-Carle, Cuneo,# Italy

Bone marrow involvement is considered as a power-
ful indicator of poor prognosis in DLCL. In order to
improve the outcome of young patients with this
adverse prognostic feature we decided to perform a
pilot trial based on a Rituximab supplemented high-
dose sequential chemotherapy program with peripher-
al blood progenitor cell autografting (R-HDS). Eligibil-
ity criteria include: i. biopsy-proven DLCL, with CD20+

phenotype with no previous cytotoxic treatments; ii.
bone marrow DLCL involvement; iii. age between 16-
65 y.o.; iv. advanced stage disease with 2-3 aaIPI score.
The R-HDS regimen employed includes an initial
debulkying with 3 APO courses, and then sequentially:
i. cyclophosphamide 7gr/m2 day 1 + Rituximab 375
mg/m2 (day +2 and +10), followed by PBPC harvest; ii.
Ara-C 2gr/m2 b.i.d. for 6 days, given with autologous
PBPC support (2×106 CD34+ve cells/kg) and then Ritux-
imab 375mg/m2 (day +8 and day +18) followed by a
second PBPC collection; iii. etoposide 2.4gr/m2 day +1
+ Cisplatin 100 mg/m2 day +2; iv. final myeloablative
regimen (Mitoxantrone 60mg/m2 + L-Pam 180mg/m2),
with PBPC autografting (5×106 CD34+ve cells/kg) + Rit-
uximab 375 mg/sqm (day +30 and +37); v. involved-
field radiotherapy in areas of prior bulky lesions or
residual lesions, within 2-3 mos. after autografting.
Presently, 14 patients with these clinical features have
been treated in five different Centers and are current-
ly evaluable. Their median age was 50 yrs. (range: 35-
65). Eight presented with disease-related symptoms
and 11 had two or more involved extranodal sites. There
were 1 early toxic deaths due to gram-ve sepsis fol-
lowing Ara-C. All the other patients collected adequate
amounts of PBPC and completed their planned treat-
ment. Overall 12 patients (85.7%) reached CR. So far,
11 (78.6%) patients are alive and 9 (64.3%) are in CCR.

With a median follow-up of 2 years, 2.5-year OS and
EFS projections are 75% and 57%, respectively. In con-
clusion, R-HDS is feasible in this highly selected patient
populations characterized by multiple poor prognostic
features. Despite the short follow-up, these results indi-
cate that R-HDS represent one of the most effective
treatments in this peculiar clinical setting. Evaluation
of a larger sample of patients is required to confirm
the promising results of this pilot study. 

PO252
OUTPATIENT MANAGEMENT IS FEASIBLE AND SAFE IN PATIENTS
WITH MULTIPLE MYELOMA UNDERGOING AUTOLOGOUS STEM CELL
TRANSPLANTATION
Palmieri S, Mele G, Copia C, Schiavone EM, Pocali B,
Viola A, D’Amico MR, Ferrara F
Division of Hematology and Stem cell Transplantation
Unit, AORN “A. Cardarelli”, Napoli, Italy

Autologous stem cell transplantation (ASCT) is com-
monly used as treatment for patients with multiple
myeloma (MM), resulting in increasing pressure on avail-
able beds. These considerations, along with the relative
low toxicity of high dose melphalan followed by periph-
eral blood stem cell infusion, led us to develop a program
exploring the feasibility of ASCT on a mixed in/outpa-
tient basis. Here we report our experience on a series of
26 patients programmed to be autografted according to
the above model. From January 2001 a program based
on early discharge at home of MM patients soon after
receiving infusion of stem cells and management of
complications on outpatient basis was started. Febrile
neutropenia (>38.5°C and PMN<500/cm3), any WHO 3-
4 toxicity and patient’s or family’s inability to cope at
home were established as criteria for re-hospitalization.
Accordingly, this program was offered to 26 out of 29
MM patients undergoing ASCT and all accepted it. There
were 18 males and 8 females with a median age of 57
years (35-72). Before ASCT 6 patients (23%) were in
complete remission, 20 (77%) in partial remission, as
evaluated by EBMT criteria. Median interval between
diagnosis and ASCT was 6 months (range 4-60). Patients
were conditioned with melphalan at 200 mg/m2 in 18
cases, melphalan 140 mg/m2 in 7 cases (age >60 years),
and BEAM in 1 case, with a median CD34+ cells infused
of 8,2×106 (1,8-25,5). G-CSF was given at onset of severe
neutropenia (PMN < 500/cmm). All patients (100%)
were discharged on day after stem cell infusion. Read-
mission was necessary in 11 cases (42%), main reasons
being febrile neutropenia (n=5), mucositis needing total
parenteral nutrition (n=5) and patient’s anxiety (n=1).
Hematologic recovery was not significantly different
between patients readmitted and non-readmitted [days
to PMN>500/cmm and Plt>20000/cmm being 12 (11-
15) vs 12 (9-13) and 11 (0-22) vs 11 (0-13), respective-
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ly, p:0.65 and 0.72]. Neither number of CD34+ cells
infused, nor patient and disease characteristics before
ASCT were significantly different between the two
groups. The median number of days of hospitalization for
the whole patient population was 6,5 days (4-21); in
particular, patients not readmitted required a median of
4 days as opposed to 16 days for those who were rehos-
pitalized (p:0.001). Transplant related mortality was
absent and no severe bacterial or fungal infection
occurred. All patients reported high level of satisfaction.
Finally, as compared to a historical control group includ-
ing 18 MM patients transplanted according to conven-
tional inpatient approach, whose median duration of
hospitalization was of 19 days, the median reduction of
costs for single procedure was ≤ 7.500. In conclusion, our
study confirms the feasibility and safety of ASCT on an
outpatient basis in patients with MM. This procedure
does not result in higher toxicity or life-threatening
complications as compared to the conventional inpa-
tient approach and age is not per se a contra-indication.
The patient’s level of satisfaction is high and costs of
ASCT are substantially reduced. In our opinion, the pro-
gram could be extended to other settings of patients
provided that an effective home care management is
available.

PO253
SAFETY OF 10×109 PLATELET/L TRIGGER FOR PROPHYLACTIC
TRANSFUSION COMPARED WITH 20×109/L IN ADULT PATIENTS
UNDERGONE AUTOLOGOUS STEM CELL TRANSPLANTATION
Marotta G, Tozzi M, Sammassimo S, Gentili S,
Mazzotta S, Pirrotta M, Lenoci M, Lauria F
Divisione di Ematologia e Trapianti; Dipartimento di
Medicina Clinica e Scienze Immunologiche; Azienda
Ospedaliera Universitaria Senese, Siena, Italy

Platelet transfusion is an important tool for the pre-
vention and treatment of bleedings in patients with
hematological disorders. Indication for platelet trans-
fusion in a prophylactic setting remain controversial
and often is based on arbitrary numerical criteria. In the
1987, the National Institute of Health (NIH) identified
a threshold of 20×109 platelets/l for prophylactic use of
platelet transfusion. The appropriateness of reducing
the trigger set from 20×109 to 10×109 platelets/L, in
stable onco-hematological recipients, is supported by
numerous studies recently published (Rebulla P et al.,
1997; Wandt H et al., 1998; Lawrence JB et al., 2001,
Zumberg MS et al., 2002). Interestingly, same of these
studies consider the threshold of 10×109 inadequate in
patients with febrile episode for the rapid platelet con-
sumption observed in this condition. Based on the evi-
dence collected in these reports and considering that
the fever is a frequent complication of adult patients
undergone to autologous stem cell transplantation

(ASCT), we evaluated a threshold of 10×109 platelets/L
for prophylactic platelet transfusions in these cases. In
particular, we performed a non-randomized prospective
analysis of the frequency of bleeding events in trans-
planted patients with fever, comparing the results
obtained with that observed in the same patient set-
ting with a previous platelet target of 20×109/L. In the
first 60 patients (group A) we used a 20×109/L platelet
trigger for administering prophylactic platelet transfu-
sion whereas in the subsequent 75 patients (group B)
we reduced the platelet threshold to 10×109/L. One-
hundred and ten out of 135 patients showed febrile
episodes (81%). The patients were examined daily for
evidence of hemorrhage. Bleeding complications were
defined in two main categories based on the World
Health Organization (WHO) classification. Briefly, as
major bleeding we defined melena, hematemesis,
macrohematuria, hemoptysis, epistaxis, intercranial
hemorrhage, vaginal bleeding and retinal hemorrhage
with impairment of vision, while as minor bleeding
mucocutaneous hemorrhages or hematomas and reti-
nal hemorrhage without impaired vision. Overall, 61
bleeding episodes were recorded, of which 29 in the
group A and 32 in the group B. Minor bleedings were
recorded in 21 and 24 patients, in the group A and B
respectively. Major bleeding complications were seen
exclusively in 16 patients (14%), in particular there was
no statistically significant difference in the frequency
observed within the two subgroup of patients (7 and 9
episodes respectively). The number of platelet units
transfused was reduced comparing the two arbitrary
platelet trigger used (< 10.000 and < 20.000×109/L), in
fact the ratio of platelet transfusion/patients was 2 and
1.8 respectively. In summary, our study indicate that a
threshold of 10×109/L for platelet transfusions is safe
in patients undergoing autologous stem cell trans-
plantation as well in presence of fever with a signifi-
cant reduction in platelet usage and hospital costs.

PO254
SEQUENTIAL THERAPY WITH ANTI-CD20 (RITUXIMAB) AND PBSCT
IN B LYMPHOPROLIPHERATIVE DISORDERS
Maggi A, Specchia MR, Pricolo G, Stani L, Prudenzano
A, Amurri B, Palazzo G, Mazza P
Struttura Complessa di Ematologia Ospedale
“S.G. Moscati” Taranto, Italy

An ongoing study is conducted in order to valuate the
efficacy of purging therapy with anti-CD20 monoclon-
al antibody (Rituximab) in conjunction with high dose
therapy and PBSCT in lymphoprolipherative disorders
with marrow involvement. The therapy consists of a
sequential treatment with CHOP, 4 courses, two
sequential mobilization of CD34 positive cells with
Cytoxan (CTX) at 5 to 7g/m2 + G-CSF and Aracytin
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(ARA-C) + G-CSF, respectively; both courses were fol-
lowed by Rituximab as purging in vivo. PBSCT with
BEAM conditioning regimen by infusing the purest col-
lection of CD34 cells was planned as last phase. Values
consist at each step of therapy of bone and marrow
biopsy with detection of residual disease by immune
phenotype of cells, molecular biology of marrow sam-
ple when the data was already available at the begin-
ning of therapy and detection of purging efficiency
with the same methods in the product of collection
after mobilization of CD34 cells; a further value was
done at the follow-up. Up to May 03 36 patients have
been completed the entire program; 12 have been pre-
viously treated and relapsed following the previous
treatment, 24 patients did the program as up-front
therapy. Histology included follicular center cell lym-
phoma (FCCL) in 14 pts, diffuse centroblastic lymphoma
(DCBL) in 2 pts, lymphoplasmacytic lymphoma (LPL) in
7 pts, mantle cell lymphoma (MCL) in 5 pts and chron-
ic lymphocytic leukemia (CLL) in 8 pts. Twenty pts had
leukemic manifestation. Following CHOP as first phase,
all patients had a residual disease detected by immune
phenotype or molecular biology. Following the first
mobilization by CTX and first Rituximab 18 pts (50%)
obtained a CR with absence of minimal residual disease.
Following the second mobilization with ARA-C and sec-
ond Rituximab 32 pts obtained a CR. Following the last
phase with PBSCT 35 pts obtained CR. None of patients
died for causes related to procedure, however one pt
had cerebral hemorrage and one fulminant hepatitis, 5
and 8 months after the end of program, respectively.
Molecular remission was obtained in 85% of valuable
pts. 27 pts remain in CR at a follow-up ranging from 5
to 47 months, mean 21 months. Results according to
histology revealed a clinical and molecular remission in
93% of FCCL, a clinical and molecular CR of 60% and
20%, respectively, of CLL, a clinical remission of 40%
of LPL, a clinical and molecular remission of 100% of
MCL and a clinical remission of 100% of CBL. In con-
clusion this ongoing study shows that sequential purg-
ing in vivo therapy with the combination of rituximab
and high dose therapy followed by PBSCT is highly
effective in inducing CR in most of chronic lympho-
prolipherative disorders, however it seems that the effi-
cacy is best expressed in FCCL and MCL.

PO255
COMPLETE RESOLUTION OF HEPATIC ASPERGILLOSIS AFTER
NON-MYELOABLATIVE HEMATOPOIETIC STEM CELL
TRANSPLANTATION IN PATIENT WITH ACUTE MYELOID LEUKEMIA
Marotta G, Tozzi M, Sammassimo S, Raspadori D,
Ippoliti M, Lauria F
Divisione di Ematologia e Trapianti (Dipartimento di
Medicina Clinica e Scienze Immunologiche) Azienda
Ospedaliera Universitaria Senese, Siena, Italy

Fungal infections caused by Aspergillus are a frequent
cause of transplant related mortality. For this reason
patients with severe fungal infection are usually exclud-
ed from conventional allotransplantation. Recently, sev-
eral authors suggested a role for non-myeloablative
hematopoietic stem cell transplantation (HSCT) in this
subset of patients.  A 37-year old woman with a new-
ly diagnosed acute myeloid leukemia (AML) FAB M1 in
CR after the induction chemotherapy, during the admis-
sion for the second consolidation course, showed hepat-
ic lesions due to aspergillus as demonstrated by hepat-
ic biopsy. Amphotericin B liposomal complex (ABLC) at
dose of 3 mg/kg/day was started. After 21 days of treat-
ment, in reason of a significant increase in the number
and volume of hepatic lesions, new anti-fungal
approaches were used. Initially, Caspofungin 50 mg/day
alone (for 50 days) and subsequently in association with
ABLC (for other 70 days). This approach allowed a fair-
ly good control of clinical symptoms, unfortunately
without any significant modification of hepatic lesions.
After eight months in concomitance with leukemia
relapse a massive increase of hepatic lesions occurred.
A reinduction therapy with a concomitant ABLC treat-
ment was started again obtaining a second CR without
significant modification of hepatic lesions. Since her
sister was found to be HLA-A,-B, -C, -DR, -DP matched
and considering the high risk of relapse and the persis-
tence of hepatic aspergillosis, we proposed her a non-
myeloablative HSCT. She received the infusion of
unmodified G-CSF mobilized peripheral blood stem cells
(7.9 × 106/kg CD34+ cells) after a conditioning regimen
with Thiotepa 10 mg/kg and Cyclophosphamide 100
mg/kg. Prior and during the transplantation she received
therapy with ABLC (3 mg/kg/day), anti Herpes Simplex
Virus prophylaxis with acyclovir and anti Pneumocistis
Carini prophylaxis with Trimetoprim-sulphamethoxa-
zol. Engraftment was prompt with an ANC of > 500/m3

on day 14 and platelet > 20.000/mmc on day 11.
Chimerism studies made on day 30 post-transplant
using polymorphic STR genes showed 100% of marrow
cells, B and T cells of donor origin. An abdomen CT scan
performed on day 28 post-transplant showed a dra-
matic resolution of hepatic lesion. In reason of the resid-
ual hepatic lesions, from day 32 until day 81 post-trans-
plant she received therapy with voriconazole (200
mg/day). The patient developed grade 2 cGVHD primar-
ily affecting the skin and completely resolved with
steroid therapy associated to extracorporeal photo-
pheresis. The immune reconstitution after HSCT was
fast with CD4+ T cell subset never below the value of
400/µL. Actually, the patient is alive and well after a fol-
low up of 1 year without cytological evidence of disease
and with stable donor chimerism (95-100%). The last CT
scan performed (1 year post-transplant) showed a com-
plete resolution of hepatic nodules. In conclusion, the
reduced toxicity, the prompt engraftment and the faster
immune reconstitution after non myeloablative HSCT
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allow an effective treatment for high risk leukemic
patients with concomitant aspergillosis ineligible for
conventional allografts.

PO256
AUTOLOGOUS STEM CELL TRANSPLANTATION FOR PRIMARY
REFRACTORY OR RELAPSING HODGKIN’S DISEASE: COMPARISON
BETWEEN CD34+ IMMUNOSELECTED AND UNSELECTED STEM CELLS
GRAFT
Piccirillo N, Sora F, Laurenti L, Di Febo A, Chiusolo P,
Reddiconto G, Teofili L, Trapé G, Storti S, Leone G,
Sica S
Istituto di Ematologia, Università Cattolica del Sacro
Cuore, Roma, Italy

Autologous peripheral blood stem cell transplanta-
tion is well accepted in treatment of high risk Hodgk-
in’s lymphoma. Some authors described the presence of
Hodgkin cells in peripheral stem cells collections
although the correlation between the presence of
tumor cells in the grafts and the incidence of relapse
after high-dose therapy is not well understood. The
positive selection of CD34+ cells from PBSC has been
demonstrated an efficient purging method reducing
the number of tumour cells in the graft. The role of
CD34+selection on the clinical outcome of Hodgkin dis-
ease is still controversial. We report the results of
hematological reconstitution, clinical outcomes, inci-
dence of infection, disease free and overall survival in
a group of 11 patients affected by refractory or relaps-
ing Hodgkin disease receiving CD34+ selected PBSC
(group A). These patients were compared to a group of
11 patients receiving unmanipulated PBSC for refrac-
tory or relapsing Hodgkin disease (group B). Patients in
the two groups were matched for response to conven-
tional chemotherapy and for disease state at trans-
plantation. Median age was 23 years (range 17-42) in
A group and 30 years in B group (range 15-35) (p=ns);
four patients were male and seven female in group A,
while six patients were male and five female in group
B. The median IPI score was 2 in both groups. Disease
stage at the diagnosis was III-IV in the majority of
patients. B symptoms were present in more than 80%
of patients. In both groups histologic findings consist-
ed of sclero-nodular subtype of Hodgkin’s lymphoma in
8 out of 11 patients. All patients received a conven-
tional first-line polichemotherapy regimen as ABVD,
BEACOPP, STANFORD V; response to treatment was: CR
in 3 pts (27%), PR in 2 pts (18%) and PD in 6 pts (55%)
in both. Median time to relapse for patients achieving
CR was 25 months. Relapsing patients and primary
refractory patients, were submitted to salvage
chemotherapy with MiCMA (Mitoxantrone, Carboplat-
inum, Methylprednisolone and Aracytin) and stem cell
harvest from peripheral blood and were then sched-

uled for HDT. In group A stem cells were submitted to
positive immunoselection using the Ceprate SC system
(Cellpro, Bothell, WA, USA) or the CliniMACS device
(Miltenyi Biotech GmbH, Bergish-Gladbach, Germany).
Patients received a median number of 4.74×106/kg and
8.45×106/kg CD34+ cells respectively in A and B groups
(p=0.23). No difference was observed between the two
groups regarding the hematological engraftment, clin-
ical outcomes, incidence of infection, disease free and
overall survival. Two years after transplant the OS and
DFS rates were 73% and 57% in A group and 82% and
100% in group B respectively. These results show no
advantages for patients receiving autologous
immunoselected CD34+ stem cell transplant compared
to unselected PBPC transplant. CD34+ selection is a
procedure requiring substantial human and financial
resources but its use in relapsing or refractory Hodgk-
in’s disease is not supported by our data.
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MYELOPROLIFERATIVE SYNDROMES
AND CHRONIC MYELOID LEUKEMIAS

PO257
IMATINIB ASSOCIATED WITH PEGYLATED INTERFERON IN THE
TREATMENT OF CHRONIC MYELOGENOUS LEUKEMIA IN EARLY
CHRONIC PHASE: RESULTS OF A PHASE I/II STUDY
Trabacchi E, Bassi S, Amabile M, Giannini B, Testoni N,
Luatti S, Bonifazi F, De Vivo A, Martinelli G, Pane F,*
Cilloni D,^ Saglio G,^ Alberti D,° Fincato G,** Russo D,°°
Rosti G, Baccarani M, per Il Gruppo Cooperatore
Italiano Per Lo Studio Della Leucemia Mieloide Cronica
Istituto di Ematologia e Oncologia Medica “Seràgnoli”,
Azienda Ospedaliera S.Orsola-Malpighi, Università di
Bologna. *CEINGE-Biotecnologie avanzate e Diparti-
mento di Biochimica e Biotecnologie Mediche Unver-
sità di Napoli Federico II - Azienda Universitaria Poli-
clinico, Napoli ^ Cattedra e Divisione di Medicina
Interna, Università di Torino, Ospedale San Luigi Gon-
zaga, Orbassano (TO). ° Novartis Farma, Origgio (VA),
**Schering-Plough Italia, Milano Due, Segrate (MI)
°°Cattedra di Ematologia, Università di Brescia, Italy

The Italian Cooperative Study Group on chronic myel-
ogenous leukemia (CML)(ICSG on CML) has conducted
a phase I/II study aimed to evaluate the safety (prima-
ry endpoint) and the efficacy (secondary endpoint) of
a combination of imatinib (400 mg daily) and pegylat-
ed interferon α2-b(PegIFN)(3 subsequent cohorts at 50,
100, 150 micrograms weekly)in early chronic phase,
previously untreated Ph positive CML. Seventy-six
patients have been enrolled by 18 centres of the ICSG
on CML from July to December 2001. Twenty-seven
patients have been enrolled in the first cohort, 18 in the
second and 31 in the third cohort. Fourty-four were
males and 32 females, the mean age was 47 yrs (18-
68 yrs); 34 (44%) were low Sokal risk, 24 (33%) inter-
mediate and 18(23%) high risk. The present analysis
has been done when all the patients have been fol-
lowed for a minimum of 12 months (core phase of the
trial). Safety: overall, 44/76 (58%) discontinued per-
manently PegIFN, 22/44 (29%) for hematopoietic
adverse events (AEs) and 22/44 (29%) for extra-hema-
tologic AEs. The proportion of patients who discontin-
ued permanently PegIFN within 12 months was similar
among the 3 cohorts, being 52%, 61% and 61% in
cohorts 1, 2 and 3, respectively. However the propor-
tion of patients whith grade III/IV hematologic AEs was
lower in cohort 1 (52%)with respect to cohort 2 (83%)
and 3 (81%). The same trend was observed for extra-
hematologic AEs, particularly of grade III, being 22%,
33% and 55% for cohorts 1, 2 and 3, respectively (only
2 episodes of grade IV extra-hematologic AEs were

recorded, both among cohort 2 patients: a anaphylac-
tic reaction and a profound asthenia). Efficacy: 74/76
(97%) got a complete hematologic response. The rate
of major cytogenetic response (MCgR) was 83% (par-
tial CgR 13% and complete CgR 70%). The rate of
MCgR was significantly lower in high Sokal risk patients
(56%) as compared with intermediate (91%) and low
Sokal risk patients (91%)(p=0,002); similar differences
were recorded with the Euro score: 55% for high risk,
79% for intermediate and 92% for low risk pts. Con-
clusions and suggestions: the association of imatinib
and PegIFN is feasible but at the dosages used in this
study the compliance was poor. The combination is very
effective, being the CγR rate significantly risk-related.

PO258
ITALIAN COOPERATIVE STUDY GROUP IN CML: STANDARDIZATION
AND QUALITY CONTROL PROGRAMS OF REAL TIME RT-PCR FOR
MINIMAL RESIDUAL DISEASE DETECTION OF BCR/ABL GENE
TRANSCRIPT
Martinelli G, Pane F,° Saglio G,^ Rosti G, Amabile M,
Giannini B, Izzo B,° Intrieri M,^ Gottardi E,^ Cilloni D,^
Serra A,^ Bassi S, Trabacchi E, Ottaviani E, Fiacchini
M, Buonamici S, Alberti D,* Baccarani M 
Institute of Hematology and Medical Oncology “L. e A.
Seragnoli”, University of Bologna, °CEINGE Biotecno-
logie Avanzate e Dipartimento di Biochimica e Biotec-
nologie Medica, Università di Napoli Federico II, ^Divi-
sion of Hematology and Internal Medicine, Depart-
ment of Clinical and Biological Sciences of the Univer-
sity of Turin, *Novartis Pharma, Origgio (VA), Italy

Assessment of therapy efficiency is a challenge in
current treatment protocols for chronic myeloid
leukemia and acute leukemia. The clinical impact of
minimal residual disease detection by classical RT-PCR
analysis of chromosomal translocations has been
shown on large series in CML and acute leukemia
patients. Recently, real time quantitative RT-PCR has
permitted high throughput quantitative analysis. Three
out of 26 European Laboratories from 10 countries have
collaborated to establish a standardized protocol for
RQ PCR (Taqman) for the main leukemia associated
translocations within the Europe Against Cancer Pro-
gram (EAC) of the EU. The network was organized as 9
fusion gene (FG) groups with 1 group for control genes.
Four phases were scheduled: 1) training with experi-
mentation using cell line RNA dilutions, 2) optimiza-
tion; 3) overall sensitivity testing; 4) patient testing (in
progress) finally quality control (QC) rounds (n=3) on
blind RNA samples. Reagents for PCR were mainly pro-
vided by PE Biosystems, cell line or patient RNA and
cDNA were distributed by each FG group leader and
the plasmid dilutions were centrally produced in Mar-
seille. During the second QC round, we preformed an
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equilibrated statistical assay: 9 targets were selected
(the main transcripts), laboratories were randomly cho-
sen to perform the analysis on 5 blind RNA samples (2
neg, 10(e)-1,10(e)-3,10(e)-4); each participant testing
4 targets (100 plates total). Results. 1) A standardized
protocol has been approved for the RT and PCR steps.
2) several potential control genes have been evaluated
leading to the selection of 3 stable expressed gene
(GUS, ABL and β2 microglobulin (β2M)) based on their
comparable expression levels in bone marrow and blood
samples from leukemic patients and healthy controls.
3) EAC primer and probe sets for FG have been select-
ed with a threshold of detection of 10 molecules of
plasmid and 10(e)-4 of RNA dilutions reached by all
testing labs 4) 2 first QC rounds: 8.6% & 2.8% false
positivity and 6.3% & 3.4 of false negativity. Conclu-
sions. the European standardisation was achieved. Nor-
malisation with control gene is mandatory. EAC proto-
col allows data comparison between laboratories. Fur-
thermore, three reference labs (Bologna, Naples and
Turin) of the Italian Cooperative Study Group on CML
(ICSG-CML) apply this molecular tool to assess the
BCR-ABL /B2M transcripts ratio. The aim of the study
was to asses the efficiency of Imatinib therapy to
induce molecular response in 200 out of 324 chronic
myeloid leukemia (CML) patients entered in a phase II
clinical trial of ICSG-CML. For patients with CML, meth-
ods for monitoring response to treatment have changed
considerably in recent years but prediction of response
to Imatinib could not be clearly anticipated by cytoge-
netic analysis. The quantitative QRT-PCR has proved
extremely valuable for assessing and monitoring min-
imal residual disease in patients who achieve Ph neg-
ativity with imatinib mesylate and for predicting
response to the drug. Bone marrow samples (BM) were
collected before treatment, after 3 and 6 and 12
months at the end of study treatment (12 moths) while
peripheral blood samples (PBL) were obtained after 6,
10, 14, 20 and 56 weeks of therapy. Results are consis-
tent with the observation that the majority of patients
obtaining a complete or major cytogenetic remission
could be predicted by monitoring serially of decreasing
numbers of BCR-ABL transcripts at two months after
starting therapy in PBL.

Funding: This work was supported by the Italian Asso-
ciation of Cancer Research (A.I.R.C.), by Italian C.N.R.,
by Cofin 2002 target projects on CML and by A.I.L. grants
and Fondazione del Monte di Bologna e Ravenna and
Ateneo 60% (Baccarani and Fiacchini).

PO259
PEG INTRON IN ESSENTIAL THROMBOCYTHAEMIA: TWO YEARS
TREATMENT EVALUATION
Gugliotta L,1 Bulgarelli S,1 Vianelli N,2 Russo D,3
Gamberi B,1 Candoni A,4 Michelutti T,4 Imovilli A,1
Rupoli S,5 Barulli S,5 Tassetti A,5 Latagliata R,6
Frattarelli N,6 Sacchi S,7 Montanini A,7 Mammi C,7
Martinelli V,8 Ciancia R,8 Zanchini A,9 Zumaglini F,9 De
Biasi E,10 Bucalossi A,11 Gentili S,11 Mazzotta S,11
Tabilio A,12 Marcomigni L,12 Passamonti F,13 Malab-
arba L,13 Miglino M,14 Varaldo R,14 Grossi A,15 Balestri
F,15 Cacciola E,16 Cacciola R,16 Pisapia G,17 Pogliani E,18

Bonifazi F,2 Fanin R,4 Leoni P,5 Mandelli F,6 Rotoli B,8
Zaccaria A,9 Lauria F,11 Martelli M,2 Lazzarino M,13

Gobbi M,14 Bosi A,15 Giustolisi R,16 Mazza P,17 Bonvini
L,19 Pisarra P,19 Fincato G,19 Baccarani M2

1Reggio Emilia, 2Bologna, 3Brescia, 4Udine, 5Ancona,
6Roma, 7Modena, 8Napoli, 9Ravenna, 10Castelfranco
Veneto, 11Siena, 12Perugia, 13Pavia, 14Genova, 15Firenze,
16Catania, 17Taranto, 18Monza, 19Pharmaceutical Fac-
tory, Schering Plough, Milan, Italy

In essential thrombocythaemia (ET) the optimised
pharmacokinetics of the weekly administered pegilated
Interferons α (IFN) may increase the patient compliance
to a long-lasting IFN treatment. This phase II study has
been designed to evaluate in ET patients efficacy, safe-
ty and tolerability of a two years treatment with PEG
Interferon α-2b (PEG Intron, Schering-Plough). Since
December 2000, in 16 hematologic Institutions of the
Gruppo Italiano Malattie Mieloproliferative Croniche
(GIMMC) the PEG Intron treatment has been started in
90 ET patients, 30 Males and 60 Females, median age 45
years (18-72), pre-treated with Alkylating agents (14%),
Hydroxyurea (64%), IFN α (31%), Anagrelide (7%) and
Antiplatelet drugs (91%). The patients showed: age over
60 (19%), previous thrombosis (4%), disease related
symptoms (40%), thrombotic general risk factors (57%),
platelet count over 1000×109/L (81%), peripheral gran-
ulocyte precursors (8%), splenomegaly (22%), mean
platelet count 1093×109/L, mean Hb level 13.4 g/dL,
mean WBC count 9.1×109/L. The primary endpoint was
to evaluate the Hematologic response (HR = PLTs below
500×109/L) at the end of the first year of PEG Intron
treatment. The initial very low dose of 25 µg/week was
scheduled to be increased to 50, 75 and 100 µg/week if
the HR was not reached at weeks 13, 26 and 39, respec-
tively. At the same weeks the mean platelet count
decreased to 59%, 48%, 41% and 39% of the baseline;
the HR was obtained in 17%, 51%, 73% and 71% of
cases as Intention To Treat (ITT), and in the patients real-
ly receiving PEG Intron in 15/88 (17%), 46/84 (55%),
66/83 (79%) and 64/81 (79%), respectively. The increase
of PEG Intron dose at weeks 13, 26 and 39 had to be per-
formed in 70%, 39% and 17% of patients, respectively.
Dose reduction and transitory interruption of PEG Intron
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were registered in 7% and 17% of patients, respective-
ly. A drug withdrawal occurred in 9 patients (4 compli-
ance loss, 1 peripheral neurotoxicity, 1 protocol violation,
1 hypertransaminasemia, 1 blastic evolution, 1 thyroid
cancer). The toxicity of PEG Intron was WHO grade I
(leukopenia 40%, hypertransaminasemia 34%, fever
33%, alopecia 19% and peripheral neurotoxicity 10%);
WHO grade II (mainly fever 33%, leukopenia 11% and
hypertransaminasemia 7%); WHO grade III (1 case of
leukopenia and 1 case of hypertransaminasemia). Ten
patients showed significant alteration of the laboratory
thyroid parameters (2 hyperthyroidism and 8 hypothy-
roidism), requiring PEG Intron dose reduction in 3 cases
and transitory discontinuation in 1 case. Neither throm-
botic nor hemorrhagic events were observed during the
first year of treatment. In the second year of the study
(part II) the 76 responding patients, 64 with HR and 12
with Partial Response (Platelets 500-600×109/L), con-
tinued PEG Intron treatment at progressively decreasing
dose in order to maintain the Response. Till now sixty
patients completed the second year of the study, 40
(66%) with HR, 10 (17%) with Partial HR and 10 (17%)
with minor HR (platelets 600-750×109/L). These prelim-
inary data show that PEG Intron at relatively low dose
is able to induce and to maintain the HR in the majori-
ty of ET patients, with acceptable safety and toxicity.

PO260
DIAGNOSTIC UTILITY OF CIRCULATING CD34+ CELL COUNT IN
PATIENTS WITH CHRONIC MYELOPROLIFERATIVE DISORDERS
Passamonti F, Malabarba L, Vanelli L, Pungolino E,*
Rumi E, Consensi E, Tenore A, Malcovati L, Pascutto C,
Morra E,* Lazzarino M, Cazzola M
Division of Haematology, University of Pavia Medical
School, IRCCS Policlinico S. Matteo, Pavia; *Division of
Haematology, Niguarda Cà Granda Hospital, Milan,
Italy

The absolute number of circulating CD34+ cells has
been previously found to be elevated in myelofibrosis
with myeloid metaplasia (MMM). In a prospective
study, we evaluated the clinical utility of this parame-
ter in 248 consecutive patients with chronic myelo-
proliferative disorder (CMD). These included 106
patients with polycythaemia vera (PV), 90 with essen-
tial thrombocythaemia (ET), and 52 with MMM. The
median number of circulating CD34-potitive cells was
2.3×106/L (range 0-5) in 20 control subjects, 2.2×106/L
(range 0-14) in PV, 2.4×106/L  (range 0-14) in ET, and
113.7x106/L (range 6-2520) in MMM. Analysis of vari-
ance showed no significant difference between PV, ET
and controls, whereas circulating CD34+ cell counts
were strikingly higher in MMM patients than in the
other groups (p<0.00001). The best cut-off value for
distinguishing between MMM and the remaining dis-

orders was found to be 15×106/L, a threshold that can
be reliably employed in the differential diagnosis of
CMD. Moreover, since MMM evolving from PV or ET is
associated with elevated circulating CD34

+
cell counts,

this parameter may be used in the follow-up. For these
reasons, enumeration of circulating CD34-positive cells
should be included in the workup of patients with CMD.

PO261
SPLENECTOMY IN PATIENTS WITH MYELOFIBROSIS WITH MYELOID
METAPLASIA: THE MAIN RISKS AND BENEFITS 
Elli E, Larocca A, Parma M, Fumagalli M, Rossini F,
Pogliani EM
Hematology Unit, San Gerardo Hospital, Monza,
Milan, Italy

Introduction: splenectomy may contribute to improve
outcome of the patients with myelofibrosis with
myeloid metaplasia (MMM) refractory to therapy, but
it is associated with significant perioperative mortali-
ty and morbidity. We evaluated risks benefits ratio of
splenectomy in patients with MMM, with particular
attention to thrombotic and hemorrhagic complica-
tions.  Methods: we retrospectively analysed 14 MMM
patients (8M, 6F), who underwent splenectomy
between September 1996 and October 2002. The medi-
an age at splenectomy was 64 years (range 44-74 y).
Median time from diagnosis of MMM to splenectomy
was 25 months (range 0-104 m). The patients have
been classified according to prognostic Dupriez score in
3 groups: low (4), intermediate (8) and high risk (2),
respectively. Primary indications for splenectomy were:
progressive transfusion-dependent anemia (11/14),
symptomatic splenomegaly (9/14), severe thrombocy-
topenia (4/14), portal hypertension (3/14). Only one
patient was electively submitted to surgery before allo-
geneic stem cell transplantation from HLA identical
donor family. All patients were subjected to vaccine-
prophylaxis and 13/14 patients (92,8%) received anti-
thrombotic prophylaxis with low molecular weight
heparin (LMWH).  Results: evaluation after 6 months
revealed: improvement in constitutional symptoms
related to splenomegaly (55%), reduction of transfusion
dependence (63,6%), increase of platelet count (25%).
The main peri- and post-operative complications
included infections (8), acute bleeding (1), thrombosis
(2) and extreme thrombocytosis (5). Leukemic trans-
formation occurred in 3 of 14 patients (21,4%). In addi-
tion to prophylactic LMWH, 5 patients with rebound
thrombocytosis (PTL>1.000×109/L) received ASA,
Hydroxyurea was administrated only for concomitant
leucocytosis (WBC>30×109/L). Perioperative early mor-
tality (within 30 days) was 21,4% (3/14): all patients
died for thrombotic or hemorrhagic events, particular-
ly 2 patients for pulmonary embolism and 1 patient for
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gastro-intestinal bleeding. Preoperative severe throm-
bocytopenia (PTL<50×109/L) and high Dupriez score
seem to be the only predictive variables related to post-
operative thrombosis. No correlation has been observed
between postoperative thrombosis and thrombocytosis.
At present overall survival is 43% (6/14), with a medi-
an survival of 15 months after splenectomy (range 15
days -72 months).  Conclusions: splenectomy seems an
effective palliative procedure for patients with
advanced MMM, even if it is associated with relevant
perioperative mortality (in our group 21,4%) and mor-
bidity. The primary causes of perioperative death
include thrombotic or hemorrhagic events. Our results
suggest the importance of thrombotic risk factors
analysis for preoperative evaluation of patients candi-
dates to splenectomy (Dupriez score, platelet preoper-
ative count); prophylactic LMWH and treatment of
thrombocytosis post-surgery is essential to reduce
complications and perioperative mortality. Routine sur-
veillance imaging should be performed after splenec-
tomy to early diagnose of vein thrombosis. 

PO262
CLONAL HEMOPOIESIS BASED ON THE HUMARA TEST, BUT NOT THE
PRV-1 OR ENDOGENOUS ERYTHROID COLONY ASSAYS, IS
ASSOCIATED WITH THROMBOTIC RISK IN ESSENTIAL
THROMBOCYTHEMIA 
Vannucchi AM,* Pancrazzi A,* Antonioli E,* Gavazzi S,*
Biscardi M,* Balestri F,* Longo G,* Bulgarelli S,°
Gugliotta L,° Graziano C,§ Bosi A,* Grossi A*
*UF Ematologia, §UO Immunogenetica, Università
degli Studi di Firenze; °Div. Ematologia, Arcisp. SMN,
Reggio Emilia, Italy

Thrombosis represents the major cause of morbidity
in patients with essential thrombocythemia (ET),
although no clear correlation with platelet counts or
other clinical/laboratory characteristics has been iden-
tified yet. Since ET often occurs in young subjects with-
out other clinical risk factors, the identification of bio-
logical markers associated with thrombosis would be
highly desirable in order to choose the most appropri-
ate treatment, if any. Furthermore, the diagnosis of ET
is mainly based on negative criteria (PVSG), rather than
positive ones, and search for new diagnostic markers is
actively pursued. Recently, the presence of clonal
hemopoiesis has been correlated with a greater occur-
rence of thrombosis in ET if compared to patients with
polyclonal hemopoiesis. The aim of this study was to
evaluate clonal hemopoiesis, erythropoietin-indepen-
dent erythroid colony (EEC) formation, and PRV-1
expression in patients with ET, and their association
with clinical and hematologic characteristics. Forty-
two women (median age 43) with a diagnosis of ET
based on the PVSG criteria were studied. Clonal hemo-

poiesis, evaluated with the HUMARA assay, was infor-
mative in 37/42 patients (88%); of these, 20 were clon-
al and 17 were polyclonal, 54% and 46%, respective-
ly. Seven patients/37 (19%) had suffered from throm-
botic events at the time when diagnosis of ET was
established; no further major thrombotic events were
recorded in the follow-up (range, 9-72 months). Among
the 20 patients with clonal hemopoiesis, six (30%) had
had either, or both, major thrombosis or minor occlu-
sive vascular events at diagnosis, as compared to 1
patient among the 17 with polyclonal hemopoiesis
(6%); furthermore, this patient was found to be posi-
tive to lupus anticoagulant test on a later evaluation.
EEC growth from the peripheral blood was determined
using a methylcellulose assay in 28/37 patients, and
found to be positive in 12 of them (43%). Although the
difference did not reach the statistical significance,
53% of clonal patients in whom EEC were analyzed (8
out of 15) were EEC+, as compared to 30% (4 out of 13)
of polyclonal patients. The expression of PRV-1 was
determined on peripheral blood granulocyte RNA by a
semiquantitative RT-PCR assay in 33/37 patients; of
these, 17 were clonal and 16 were polyclonal, 54% and
46%, respectively. PRV-1 expression levels higher than
controls were found in 12 out 17 clonal patients eval-
uated (70%) as compared to 12 out 16 (75%) poly-
clonal patients.  There was no correlation between
clonal hemopoiesis and either EEC or PRV-1, as well as
between each of these and clinical characteristics,
including: age, number of platelets or white blood cells
at the diagnosis, splenomegaly, and hemorrages. There
was also no correlation between EEC and PRV-1 assay,
as well as between these and thrombotic events. The
results of this study suggest that clonal hemopoiesis as
detected by the HUMARA assay might represent a risk
factor for thrombosis in female patients with ET, while
determination of either PRV-1 or EEC does not offer
significant information under this respect. 

PO263
PERSISTENCE OF MALIGNANT HEMATOPOIETIC CD34+ PROGENITOR
CELLS IN CHRONIC MYELOID LEUKEMIA PATIENTS TREATED WITH
IMATINIB MESYLATE
Della Porta M, Rigolin GM, Ciccone M,
Zenone Bragotti L, Bugli AM, Mauro E, Tammiso E,
Bardi A, Scapoli Gl, Cuneo A, Castoldi G
Section of Hematology, Department of Biomedical
Sciences, University of Ferrara, Italy

Imatinib mesylate (IM) has shown remarkable activi-
ty in the treatment of chronic myeloid leukemia (CML)
with a high proportion of patients achieving major cyto-
genetic response (CyR). However, it is not clear whether
IM treatment can eliminate the malignant clone. We
have therefore investigated, before and during IM treat-
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ment, the CD34+ progenitor cell compartment in the
bone marrow of 18 CML patients in chronic phase (medi-
an age 55 years, 8/10 M/F, 12 patients previously treat-
ed with IFN). CD34+ progenitor cells were selected from
bone marrow mononuclear cells by immunomagnetic
sorting and analysed by FISH for the presence of the
BCR/ABL fusion gene. CD34+ cells were also investigat-
ed for the presence of additional chromosomal abnor-
malities involving chromosomes 8 and 7. After 8 months
of treatment, by conventional cytogenetic analysis (CCA)
14/18 patients achieved major CyR with 7 patients
obtaining complete CyR. However, by FISH analysis we
could observe, in all the patients, residual CD34+

BCR/ABL+ progenitor cells even though IM treatment
has determined a significant decrease in the proportion
of CD34+ BCR/ABL+ progenitor cells (79,4% vs 28.1%,
p<0.001). A good correlation between the percentage
of CCA Ph+ metaphases and CD34+ BCR/ABL+ progeni-
tor cells was observed before and during IM treatment
(r=0.515, p=0.014 and r=0.954, p<0.001, respectively).
By FISH analysis, additional cytogenetic abnormalities
could be detected in 4/18 patients [1 double Ph chro-
mosome, 2 trisomy 8, 2 del(7q)]. The presence, before IM
treatment, of additional chromosomal aberrations in
CD34+ cells predicted a higher percentage of both CD34+

BCR/ABL+ progenitor cells (63.0 vs. 18.2%, p=0.003) and
Ph+ metaphases by CCA (56.3 vs. 8.6, p=0.004) during
treatment. Overall, our results indicate the IM treatment
does not eliminate malignant CD34+ BCR/ABL+ progen-
itor cells and that the presence of additional cytogenet-
ic aberrations before treatment may anticipate a lower
response of the CD34+ BCR/ABL+ clone to IM treatment.

PO264
SIGNIFICANCE OF CYTOGENETIC ABNORMALITIES ADDITIONAL TO
PH IN THE RESPONSE TO IMATINIB MESILATE IN CHRONIC MYELOID
LEUKEMIA PATIENTS IN CHRONIC PHASE
Luatti S, Testoni N, Bassi S, Tonelli M, Nicci C,
Amabile M, Trabacchi E, Giannini B, Pelliconi S, Berti
M, De Vivo A, Bonifazi F, Martinelli G, Pane F,* Saglio
G,° Alberti D,°° Rosti G, Baccarani M, per Il Gruppo
Cooperatore Italiano Per Lo Studio Della Leucemia
Mieloide Cronica
Istituto di Ematologia ed Oncologia Medica “Seràgno-
li”; Università degli Studi di Bologna, *CEINGE-Biotec-
nologie avanzate e Dipartimento di Biochimica e Bio-
tecnologie Mediche Università di Napoli Federico II-
Azienda Universitaria Policlinico, Napoli, °Cattedra e
Divisione di Medicina Interna, Università di Torino,
Ospedale San Luigi Gonzaga, Orbassano (TO), °°Novar-
tis Farma, Origgio (VA), Italy

Chronic myeloid leukemia (CML) is characterized by
the presence of the reciprocal translocation t(9;22)
(q34;q11), resulting in a BCR-ABL fusion gene. At diag-

nosis of CML, the frequency of abnormalities addition-
al to Ph chromosome ranged from 7 to 10%, according
to several series. The most common of them were tri-
somy 8 (30-35% of case), double Ph (30%), isochro-
mosome 17 (20%), trisomy 19 (13%), loss of Y (8% of
male patients), trisomy 21 (7%), trisomy 17 (5%) and
monosomy 7 (5%). The clinical impact of additional
cytogenetic abnormalities is most likely modified by
the treatment used. The Italian Cooperative Study
Group on CML (ICSG on CML) has activated a phase II
multicenter observational study, aimed to evaluate the
efficacy and safety of STI-571 (inhibitor of the protein
tyrosine kinase bcr-abl associated) in adult patients
with Ph+ CML chronic phase, failing α-IFN therapy for
hematologic and cytogenetic resistance or intolerance.
To asses cytogenetic pattern of patients enrolled into
the study, the karyotype was performed in 300 patients.
At the baseline, 25/300 patients (8.3%) showed addi-
tional aberrations in Ph+ clone. Of these, trisomy 8 was
observed in 12 patients (48%). In 9 cases, +8 was the
sole additional abnormality; in the remaining three
patients, it was associated to double Ph, to loss of Y and
involved in a more complex karyotype, respectively. The
second most frequent abnormality was loss of Y, found
in 5 patients (20%) and one showed a complex kary-
otype. Double Ph chromosome was described in 5 pts
and as sole additional abnormality in 2 patients. The
last five patients showed a karyotype with different
cytogenetic aberrations. Each patient was studied every
3 months to evaluate hematologic and cytogenetic
response (CR). Twenty-one patients (84%) reached a
complete hematologic remission (CHR): 4 patients went
off treatment before 1 year for unsatisfactory thrapeu-
tic effect. As regard the additional aberrations, 3 of
these 4 cases carried an additional Ph chromosome. At
1 year of treatment, the major CR occured in 12
patients: 10 achieved complete CR (40%). Eight of 9
patients with a sole +8 reached major CR, meanwhile
the three pts with +8 associated to other abnormali-
ties were cytogenetic no responders. Five patients still
show the same additional abnormality observed at the
baseline. In particular, in the trisomy 8 group, only one
patient retained this aberration. The other 4 ones had
loss of Y: 2 of them, at the screening, showed also oth-
er abnormalities. It’s also remarkable that usually loss
of Y may be a costitutional marker related to age of
patients. Although Ph+ CML patients with clonal evo-
lution can reach a complete CR, the impact of addi-
tional abnormalities on clinical response can have
important clinical and biological implications accord-
ing to the type of cytogenetic changes.

206

haematologica vol. 88[suppl. n. 15]:october 2003

Posters : Myeloproliferative Syndromes and Chronic Myeloid Leukemias



PO265
ELDERLY PATIENTS WITH PH+ CHRONIC MYELOGENOUS LEUKEMIA
(CML): RESULTS OF IMATINIB MESYLATE TREATMENT
Latagliata R, Breccia M, Carmosino I, Montefusco E,
Mancini M, Chistolini A, De Cuia R, Milano F, Morano
S, Biondo F, Spadea A,* Mandelli F, Alimena G
Dipartimento di Biotecnologie Umane ed Ematologia,
Università “La Sapienza” di Roma, *Ematologia, Istitu-
to Regina Elena, Roma, Italy

Thirty-two patients with Ph+ CML aged more than
60 years were treated with the tyrosine-kynase
inhibitor Imatinib Mesylate at our Institution. There
were 17 males and 15 females, median age was 65.3
years (range 60.2-78.7); median interval from diagno-
sis was 44 months (range 2.8 - 159). 21 patients (Group
A) were in chronic phase (CP) and resistant/intolerant
to α-Interferon (IFN) (14 patients) or not eligible for IFN
and previously treated with hydroxyurea (HU) (7
patients), with a median interval from diagnosis of 39.8
months (range 2.8-146); according to Sokal score, 7
patients (33%) were al low risk, 9 (43%) and 5 (24%)
at intermediate and high risk, respectively. The remain-
ing 11 patients (Group B) were treated in accelerat-
ed/blastic phase (AP/BP) of disease after a median
interval from diagnosis of 46 months (range 6.3-159).
In the Group A, 5 patients are too early (< 6 months of
treatment), 1 patient stopped the treatment after 2
months for a severe skin toxicity and 15 patients are
evaluable for response at 6 months; complete hemato-
logic response (CHR) was achieved by all patients and
complete karyotipic response (CKR), defined as 100% of
Ph-negative metaphases, was obtained in 12/15
patients (80%). Toxicity was mild: 3 patients had a
transient cytopenia, 2 a skin reaction and 1 muscolar
pain. After a median follow-up of 10.6 months (range
0.5 - 35) all 15 patients are alive in persisting response.
In the Group B, 1 patient died from infective compli-
cation in aplastic phase after 3 months, 1 patient had
an early progression and died after 5 months, 9/11
patients are evaluable for response at 6 months: all
these 9 patients achieved CHR and 3/9 (35%) achieved
also CKR. As concerns toxicity, 9/11 patients had a
cytopenia, which was transient in 8/9 while 1 patient
died in aplasia; skin reactions were observed in 2
patients and atrial fibrillation occurred in 1 patient.
Median survival of the whole group B patients was 13.3
months: 1 patient died from toxicity, 4 patient died
from progressive disease, 1 patient is alive in AP and 5
patients are still alive in CHR, 3 of them being in CKR).
Present data indicate that Imatinib Mesylate is safe
also in elderly patients with CML, with very low toxic-
ity especially in CP; clinical results are at least as good
as in younger patients, with a high rate of CHR in all
disease phases and also of CKR in CP.

PO266
DECITABINE UP-REGULATES THE EXPRESSION OF THE
CANCER-ASSOCIATE PRAME ANTIGEN IN EARLY CHRONIC PHASE
CML CELLS
Pane F,° Quintarelli C,° Izzo B,° Intrieri M,° Luciano L,*
Amabile M,# Rosti GA,# Martinelli G,# Baccarani M#

°AF Oncologia Ematologica Diagnostica, * Divisione di
Ematologia, Università Federico II di Napoli, #Istituto
di Ematologia ed Oncologia L.e A. Seragnoli, Uniiver-
sità di Bologna, Italy

A large body of clinical and experimental evidences
indicate that that CML cells in specific contexts are able
to induce an efficient immunological reaction in the
hosts. Indeed, in the AlloSCT setting, it has been shown
that Ph+ cells cannot always be eradicated by high dos-
es of chemoradiation conditioning of AlloSCT, and the
immunological graft-versus-leukemia reaction gives a
great contribution to disease eradication. In addition,
recent data on the long-term follow-up of CML patients
treated by α-interferon (IFN) indicates that 13% of cas-
es are induced into continuous CCR by the treatment
and a significant proportion of these latter (46%)
remains in CCR for more than 10 years despite some of
the patients discontinued the IFN treatment. It is then
plausible that IFN treatment may induce a long-term
immune-mediated control of residual Ph+ cells in those
cases. In the present study, we investigate the PRAME
antigen, a novel CML-specific antigen belonging to the
cancer/testis associated antigens (CTAs). This tumor
associated antigen is an attractive target for immune-
based therapies because its expression in several tumor
tissues including melanomas and renal carcinomas, and
its absence from normal tissues except testis. Very
recently, it has been demonstrated that PRAME antigen
epitopes can be efficiently presented to cytotoxic T lym-
phocyte in the context of MHC-I restriction.  We firstly
studied, by a quantitative Real Time PCR assay, the
expression of PRAME in bone marrow precursors of 30
patients with chronic phase CML; 10 of these were
untreated patients at diagnosis of the disease, while the
remaining had a long duration of the disease and have
received previous treatments (IFN, LDAra-C, and/or
hydroxyurea). None of the latter group of patients had
major (complete + partial) cytogenetic conversion at the
time of inclusion in the study. PRAME gene was found
to be expressed, but at low levels, in 8 of the 10 newly
diagnosed patients (mean level of PRAME specific mRNA
was 0,05±0.06). Interestingly, the level of expression of
the PRAME gene was found to be higher in the group of
late CP-CML patients who always were positive for the
expression of this antigen. In addition we found a rough
correlation between the level of PRAME expression and
the time from the diagnosis: the mean level of expres-
sion were 0,24±0,53 and 0,55±0,99 in patients with less
than 60 mo of previous treatment and in patients with
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more than 60 mo, respectively. These results suggested
that during the course of the disease, the expression of
PRAME gene tends to increase. To verify whether the
expression of this gene is modified by the more common
used drugs in CML or by methylation status at the CpG
islands of DNA, we incubated the KT1, a Ph+ cell line, and
Ph+ primitive cells from untreated patients in the pres-
ence of scalar amount of IFN (from 10 to 200 U/mL), of
Imatinib (0.1 to 1.0 µM), and of hydroxyurea and of the
demethylating agent decitabine (1 to 5 µM). Our find-
ings indicated that none of the drugs with a known
effect against the Ph+ cells was capable to modify the
expression of PRAME gene, while decitabine showed a
dose-dependent effect in the inducing the expression of
this gene. Indeed, we found that after 48 hours of in
vitro incubation of Ph+ cells in the presence of
decitabine, the level of PRAME specific mRNA increas-
es up to 15 fold respect the untreated control cultures.
As expected, the wash-out of the drug resulted in a
gradual decrease of the PRAME expression. Taken
together, these results indicate that methylation status
at specific DNA sites in involved in the expression of
PRAME antigen in CML and in its gradual increase in
the late CP-CML. In addition, we showed that a de-
methylating agent already used in the treatment of clon-
al hemopoietic disorders, the decitabine, is able to up-
regulate PRAME gene also in early CP-CML cells, thus
supporting the possible use of this drug to induce an
immune-mediated control of CML.

PO267
OTHER TARGETS FOR IMATINIB THERAPY
Martinelli G, Piccaluga PP, Malagola M, Soverini S,
Rondoni M, Isidori A, Giannini B, Grafone T, Ottaviani
E, De Vivo A, Bonifazi F, Bosi C, Bianchini M, Terragna
C, Fiacchini M, Ricci P, Visani G,* Russo D,** Bassi S,
Trabacchi E, Rosti G, Buonamici S, Alberti D,^
Baccarani M
Institute of Hematology and Medical Oncology “L. e A.
Seràgnoli”, University of Bologna; *Division of
Hematology, Ospedale S. Salvatore, Pesaro;
**Division of Hematology, University of Brescia, Italy;
^Novartis Pharma, Origgio (VA), Italy

Imatinib mesylate (STI571, Gleevec) inhibits the tyro-
sine kinase activity of BCR-ABL, of ABL and of the PDGF
and KIT receptor tyrosine kinases. In vitro studies con-
firmed its ability to inhibit the growth of CML cells,
and the results of phase 1 and 2 studies show STI571
to be a highly effective agent in Philadelphia (Ph)-pos-
itive leukemias with minimal toxicity. Inappropriate
activation of Abl family kinases plays a crucial role in
different human leukemias and hematologic disease.
In addition to the well-known oncoproteins p190Bcr-
Abl and p210Bcr-Abl, Tel-Abl, a novel fusion protein

resulting from a different chromosomal translocation,
has recently been described. Etv6-Abl (also known as
Tel-Abl) is a rare translocation previously reported in
only 5 patients, with acute lymphoblastic or myeloid
leukemia or chronic myeloid leukemia (CML). This
abnormality is rarely visible cytogenetically, and it is
also rare to detect occult Etv6-Abl translocations using
fluorescence in situ hybridization (FISH) and RT-PCR.
Until now there are only some evidence that these TEL-
Abl rearranged patients respond well to imatinib mesy-
late therapy. Furthermore, we previously reported some
cases of BCR-ABL negative chronic myeloproliferative
disorders (CMPD) and myelodysplastic/myeloprolifera-
tive diseases (MDS/MPD) with translocations that dis-
rupt and constitutively activate PDGFRB at chromo-
some band 5q3, the most frequent t(5;12)(q33;p13).
More interesting, these PDGFRB-rearranged patients
respond very well to imatinib mesylate therapy. Mor-
phological features in these patients have been report-
ed, including iper-eosinophilia.  Idiopathic hypere-
osinophilic syndrome (HES) is a rare hematologic dis-
order characterized by persistent eosinophilia with
organ involvement. Imatinib therapy seems to be effec-
tive in these patients. Mutations of c-KIT causing spon-
taneous activation of the KIT receptor kinase are asso-
ciated with sporadic adult human mastocytosis (SAHM)
and with human gastrointestinal stromal tumors. KIT-
activating mutations such as Asp816Val mutant KIT,
are supposed to be resistant to imatinib therapy while
“regulatory” c-Kit mutation are most likely sensitive.
After genotype of Kit mutations we treated three SAHM
affected patients. We report the in vitro and effective
clinical use of Glivec therapy in these diseases.

Funding: this work was supported by grant from
MURST COFIN 2001 and 2002, A.I.R.C., ATENEO 60% tar-
get projects, “Hairshow” A.I.L., “Fondazione del Monte di
Bologna e Ravenna” grants, Fondazione Carisbo. 

PO268
NON TREATMENT-RELATED CHRONIC MYELOID LEUKEMIA
AS A SECOND MALIGNANCY
Specchia G,1,2 Buquicchio C,1 Albano F,1 Liso A,1
Pannunzio A,1 Mestice A,1 Rizzi R,1 Pastore D,1 Liso V1

1Department of Hematology, University of Bari, Italy;
2Hematology, University and Hospital  of Foggia, Italy 

Treatment-related chronic myeloid leukemia (Tr-CML)
is a rare event and its development seems to be associ-
ated to chemotherapy (CHT), radiotherapy (RT) and im-
munotherapy. However, to date Tr-CML cannot be dis-
tinguished biologically and clinically from de novo CML
and, in contrast to secondary acute leukemia and myelo-
dysplasia, peculiar cytogenetic abnormalities have nev-
er been reported in Tr-CML cases. Moreover, sporadic
cases in which CML appeared following a neoplastic dis-
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ease treated only with surgery, or without prior therapy,
have  also been described in literature, while nothing is
yet known about non treatment-related CML (nTr-CML)
as a second neoplasm.The characteristics of the very rare
nTr-CML cases have never before been analyzed.  The lit-
erature up to December 2002 was screened using the
Medline database to identify cases of Tr-CML and nTr-
CML: we found a total of  81 cases with secondary CML;
among them, 4 (5%) were nTr-CML. Moreover, we con-
sidered 5 cases with nTr-CML identified among 270
newly diagnosed CML at our Department. Our report
thus considers 9 cases with nTr-CML compared to 77
affected by Tr-CML as a secondary neoplasm.   The medi-
an age at  the  appearance of the first tumor was com-
pared in the two groups: it was  46 y.rs in the Tr-CML
group and 74 y.rs  in the nTr-CML group (p < 0.0001).
This difference remained even when the patients in the
Tr-CML group were subdivided according to previous
therapy: CHT (p = 0.001), RT (p < 0.0001), and CHT plus
RT (p < 0.0001). Hence, the median age at  CML diag-
nosis was significantly higher in the nTr-CML than in
the Tr-CML group  (78 y.rs versus 53 yr.s, p < 0.0001,
respectively). The median age of  CML onset was con-
firmed to be higher in the nTr-CML patients even when
they were subdivided according to the previous therapy
regimen: CHT (p = 0.002), RT (p = 0.0004), and RT plus
CHT (p = 0.0002).  Comparison of the latency period
between the nTr-CML and the Tr-CML groups revealed
no important difference, being 53 mo. versus 63 mo. (p
= 0.3), respectively. No difference was  observed even
when the Tr-CML patients were divided into the three
groups according to previous  therapy (CHT, RT, and CHT
plus RT). No significant difference was observed between
the two groups in terms of male or female gender. The
proportion of  hematological malignancies as first tumor
type was not different in the two groups (44% in  nTr-
CML versus 56% in  Tr-CML), although  lymphoma was
the most frequent first tumor among  Tr-CML cases
whereas there was no case in the nTr-CML group (p =
0.05). Our study underlines that  nTr-CML as a second
malignancy is a rare entity associated with elderly age.
These data suggest that nTr-CML as a second neoplasm
could be due to the effect of the immunological alter-
ations produced by the first neoplasia, in addition to
those distinctive to elderly age.

PO269
DIFFUSE LYMPH NODE INVOLVEMENT AS PRIMARY DISEASE
LOCALIZATION OF EXTRAMEDULLARY MYELOID BLAST CRISIS IN
CHRONIC MYELOGENOUS LEUKEMIA  PATIENTS TREATED WITH
IMATINIB
Frigeri F,* Luciano L,° Corazzelli G,* De Chiara A,#
Napolitano M,^ Guerriero A,° Lastoria S,§ Capobianco
G,* Iaccarino G,* Arcamone M,° Rotoli B,° Pinto A*
Divisioni di *Ematologia Oncologica, #Anatomia

Patologica, §Medicina Nucleare e ^Immunologia Clini-
ca, Istituto Nazionale Tumori, IRCCS “G. Pascale”,
Napoli; °Cattedra di Ematologia, Università “Federico
II”, Napoli, Italy

Nodal extramedullary myeloid blast crisis represents
a rare event in CML. Diffuse lymph node involvement
as unique localization of myeloid blast crisis following
imatinib therapy has not been described yet. We report
the clinico-biologic features of two patients develop-
ing multiple lymph node involvement as primary dis-
ease progression site, with hemogram, bone marrow
and cytogenetics still consistent with a persisting
chronic phase. Patient #1: A 65 year old female was
diagnosed Ph+ CML in november 1997 and received
hydroxyurea for 4 months (mos). From april 1998, she
was given Interferon α (α-IFN) plus oral cytarabine
for 1 year, obtaining a complete hematologic (CHR) and
cytogenetic responses, followed by α-IFN alone for
additional 2 mos. On June 1999 the patient developed
a new chronic phase with 70% of Ph+ metaphases. In
September 2001 (100% Ph+), she was started on Ima-
tinib therapy (400 mg/day), obtaining a CHR at one mo
and a major cytogenetic response at the third mo. Ima-
tinib was continued for additional 15 mos. In march
2003, the patient developed fever, asthenia, myalgia
and multiple bilateral lymph node enlargements (lat-
ero-cervical, axillary and inguinal). Hemogram and
bone marrow were still consistent with chronic phase
while marrow cytogenetics showed 86% Ph+ meta-
phases without other abnormalities. A CT scan con-
firmed the diffuse lymphadenopathy and a PET-FDG
imaging showed an elevated glucose uptake in all
involved lymph nodes. No significant splenomegaly was
present. An excisional biopsy of latero-cervical lymph
nodes documented a massive tissue infiltration by
CD45+, CD34+, CD117+ and CD43+ blast cells. Flow
cytometry and karyotypic analysis of lymph node cells
confirmed the massive presence of myeloid blasts
(CD34+, CD33+, CD13+, HLA-DR+, CD19−CD5−, CD7−)
with a complex hypodiploid karyotype: t(9;22), iso 17,
der 6 (del 6q). Treatment twith fludarabine/ARA-C
resulted in a complete remission with total disappear-
ance of lymphadenopathy and negative CT and PET-
FDG scans. Patient #2: A 49 year old female was diag-
nosed Ph+ CML in February 1995 and treated with
hydroxyurea for 6 years (1995-2001) due to α-IFN
intolerance. On January 2001 the patient developed an
accelerated phase and was started on Imatinib (600
mg/day) obtaining a CHR and a major cytogenetic
response after 8 mos. After additional 4 mos of thera-
py, the patient returned to chronic phase (65% Ph+)
and was sequentially treated with hydroxyurea, busul-
phan and mercaptopurine. On February 2003, with
hemogram, bone marrow and cytogenetics still indi-
cating chronic phase, the patient developed a cervical
lymph node enlargement. Needle aspiration revealed a
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myeloid blast cell population with a 46 XX t(9;22) kary-
otype without other abnormalities. Treatment with
idarubicin, etoposide and ARA-C was unsuccessful and
she expired early afterwards. These two cases, albeit of
different biologic dynamics, appear of interest under
several aspects. First, they represent to our knowledge
the first report of nodal involvement as unique pro-
gression site in CML patients treated with imatinib.
Second, it appears, at least in case n.1, that imatinib
‘pressure’ has probably selected a resistant Ph+ cell
clone unable to expand in the bone marrow but with
unusual homing capacity. These cells might have found
a ‘permissive’ microenvironment in lymph nodes allow-
ing their growth and expansion. Interestingly, the der
6 (del 6q) abnormality, only found in lymph node blasts,
is unusual for blast phase CML but of rather frequent
detection in B-cell NHL. Analysis of kinase-domain
mutation in lymph node blasts is ongoing. Based on
this data, studies addressing imatinib-related changes
in the homing capacity of Ph+ myeloid progenitors are
strongly warranted.

PO270
CYTOGENETIC ABNORMAL CLONES PH’-NEGATIVE EMERGED DURING
IMATINIB THERAPY SEGREGATE MAINLY IN CD34+ STEM CELLS AND
PRESENT VARIABLE GROWTH IN CELL COLTURE
Abruzzese E, Morino L, Orlandi G, Caravita T,
Siniscalchi A, Santinelli S, Trawinska M, Masi M,
Amadori S
Cattedra di Ematologia, Università Tor Vergata,
Ospedale S. Eugenio, Rome, Italy

Imatinib mesylate (Glivec, Novartis) is a specific
inhibitor of tyrosine kinase with specific, targeted
action against BCR-ABL cells. This drug has demon-
strated superior activity and very high tolerability com-
pared to other treatments for CML. Sustained complete
hematologic responses and major and complete cyto-
genetic responses are common. However little is known
regarding long-term outcomes. In our Institution we
treated 63 CML patients in different phases of the ill-
ness with Glivec since November 2000. In 3 patients the
emergence of a cytogenetic abnormal clone in cells
Ph’-negative were evidenced after a median of 23
month since the beginning of imatinib therapy. These
3 patients have all started Glivec while in chronic phase
for interferon intolerance. Median age was 52 years, sex
female, median time from CML diagnosis 40 months.
None of the patients had ever progressed to accelerat-
ed or blastic phase. Previous treatments included
hydroxyurea, 6MP, Ara-C and interferon. One patient
harvested stem cell after mini-ICE therapy. Cytogenet-
ic at onset and after starting Glivec was characterized
by the presence of Ph’ chromosome. No additional
abnormalities were ever seen. All patients have

achieved a good response to Glivec with 2 major and 1
complete cytogenetic remission when additional
abnormalities were noticed in Ph’-negative cells. Two
patients presented with +8 in 50 and 60% cells, one
patient presented with -7 in11% cells. Retrospective
analyses of stored pellet using FISH did not evidence
abnormalities in previous samples. At this time bone
marrow presented with reduced cellularity, normal dif-
ferential and mild dysplastic signs as documented in
patients responding to Glivec. Three months later bone
marrow was repeated, and the presence of the abnor-
mal clones confirmed. Bone marrow cells were sepa-
rated into CD34+ and CD34-negative, while short and
long term cell culture were set up. FISH analysis on
CD34+ and CD34− cells evidenced that the abnormal
clone segregated into the CD34+ compartment sug-
gesting the involvement of an early stem cell. Cell cul-
ture evidenced normal growth in two patients and dys-
plastic growth in one patient. FISH analysis of cultured
cells did not evidence growth advantage for Ph’ or the
new clone. Simultaneous FISH analysis for Ph’, +8, or -
7 were also performed and confirmed that new abnor-
malities were present only in Ph− cells. One patient that
had lost cytogenetic remission had three additional
bone marrow analyses that showed that the percent-
age of the Ph’ cells inversely correlated to the -7 clone
being higher when the Ph’ was reduced and vice versa
(Ph’=70%,-7=7%; Ph’=46%, -7=25%; Ph’=25%, -
7=35%).  Although the additional abnormalities could
arise from a stem cell previously damaged, our experi-
ence together with the few cases reported in the liter-
ature, suggest that Glivec could be implicated in the
emergency of the new clones, whose origin and devel-
opment remain to be determined. These data, although
regarding a limited number of patients, suggest caution
and careful monitoring of all patients treated with
Glivec and recommend the registration of larger series
of patients to clarify the role of the molecule and the
long term clinical outcome.

PO271
EFFICACY AND SAFETY OF IMATINIB TREATMENT IN ELDERLY
PATIENTS WITH CHRONIC MYELOID LEUKEMIA 
Ronco F, Martino B, Modafferi B, Attinà A, Nobile F
Divisione Ematologia, Azienda Ospedaliera
“Bianchi-Melacrino-Morelli”, Italy

The aging population has been increasing in recent
decades. Studies on imatinib (STI) therapy for the treat-
ment of chronic myeloid leukemia (CML) have been
performed in patients < 70 years of age. The present
study is aimed to evaluate the efficacy and toxicity of
this drug in elderly patients with CML, in consideration
of its cost. For this purpose we analysed a series of 16
patients, 71-83 years of age (mean age 75.5 years),
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observed in our unit in the last 18 months. All cases ful-
filled the criteria for CML diagnosis in chronic phase,
Ph1+ and/or bcr/abl positive.The majority of them (14)
have been previously treated with hydroxiurea (8 cas-
es), for a mean treatment duration of 20 months (3-60
months), 6 with interferon for a mean duration of 26
months (2-60 months); two patients were previously
untreated. STI therapy was started at the dose of 400
mg/day. During the first month of STI treatment hema-
tologic response was obtained in 84% of cases, fol-
lowed by major or complete cytogenetic response
whithin the 6th month in 70%.Nine patient with good
tolerance continued STI therapy at the initial dose,
maintaining their hematologic and cytogenetic
response. In 3 cases, in spite of STI dose reduction
because of hematologic toxicity, WHO grade 3, hema-
tological and cytogenetic response was maintained.
Four cases developed severe extra-hematological tox-
icity at CNS level (2 cases), liver (1 case), scrotal oede-
ma (1 case) with STI discontinuation in 3 patients, while
in 1 case STI was reduced to 200 mg/day with complete
resolution of toxicity and continuous hematologic
response. Out of the 3 patients who discontinued STI,
1 case developed blastic phase. In conclusion, STI treat-
ment of elderly CML patients is justified, although the
possible development of extra-hematological toxicity
suggests the need of a close monitoring beside large
clinical studies aimed to find the optimal dose for this
subset of patients.

PO272
EFFECT OF THERAPY WITH IMATINIB ON PERIPHERAL BLOOD
LYMPHOCYTES SUBSETS IN CHRONIC MYELOID LEUKEMIA PATIENTS
Raspadori D, Ippoliti M, Gentili S, Pirrotta MT,
Bocchia M, Lauria F
Division of Hematology and Trasplants, Siena Univer-
sity, Italy

Recently, Imatinib, a new selective inhibitor of bcr/abl
derived tyrosine-kinase has produced exciting results in
the treatment of chronic myeloid leukemia (CML)
patients. Little is known on the effect of Imatinib on the
immune system particularly after a prolonged treat-
ment. In fact even if CML T cells do not have the t(9;22)
hallmark translocation, about 25% of B cell lympho-
cytes and most of dendritic cells have been found Ph+
in CML patients at diagnosis. Thus, a selective inhibi-
tion of part of the antigen presenting cells compart-
ment during treatment with Imatinib, could theoreti-
cally result in some sort of impairment of T cell arm. In
the present study we evaluated the distribution of
peripheral blood lymphocytes in 6 chronic phase CML
patients at diagnosis, after a short treatment with
Hydroxyurea and after 3, 6, 12 and 18 months of con-
secutive treatment with 400mg/day of Imatinib. At

diagnosis, the percentage of CD3+, CD16+ and CD19+

lymphocytes in CML patients was similar to normal
subjects (72,6±11,5% vs 78±10%; 11,6±4,3% vs 12±2;
4,5±3,9 vs 6±3, respectively) while the ratio CD4/CD8
was reduced both due to a sensible decrease of CD4+

(39,3±6,1% vs 54±5%) and an increase in CD8+ cells
(34,3±6,1% vs 23±8%). When compared to normal
individuals, in CML patients we found an increased per-
centage of CD56+ and CD57+ cells (18±7 vs 12±2 e
24±8,6 vs 9±4, respectively) and with regard to CD4+

cells subset, we documented an evident altered distri-
bution of CD45Ra and CD45Ro (41,3±11,9 vs 65 ±7 and
61±11 vs 42±12). Differently from what documented by
the percentage values, when the absolute number of
lymphocyte classes and subclasses was evaluated, in
CML patients we found an increased number of CD3+

(2662±982/µL v.s. 1700±350/µL) with the absolute
number of CD4+ similar to normal subjects
(1315±499/µL v.s. 1100±67/µL) and the number of
CD45Ra only slightly reduced (537±260/µL vs
696±78/µL). On the contrary, in CML patients the
absolute number of CD45Ro was confirmed sensibly
higher (804±291/µL vs 421±133/µL). The absolute
number of CD16+, CD56+ and CD57+ lymphocytes
(438±380/µL, 649±362/µL e 872±565/µL v.s.
264±44/µL, 220±66/µLe 198±88/µL, respectively) was
found higher in CML patients while no difference were
documented in B CD19+ cells total number. After a rel-
atively short time of cytoreduction with Hydroxyurea
(mean 20 days), while no substantial modification in
lymphocytes percentage values was observed, a reduc-
tion of both overall lymphocytes population and rela-
tive subclasses was documented. Nevertheless, the
decrease resulted statistically significant (p = 0,042)
only for CD4/CD45Ro, going from 804±291/ down to
412±333/µL. The subsequent treatment with Imatinib
did not appeared to negatively interfere with the per-
centage of various lymphocytes classes and subclass-
es. On the contrary, already after the first month of
treatment, we could document a fair increase of per-
centage of CD4+ cells with a progressive recovery of
CD45Ra and reduction of CD45Ro, respectively, both
reaching almost normal percentage values by the end
of first year of therapy (53,3±9,6 vs 65±7 e 44±9 vs 42
±11). Treatment with Imatinib didn’t vary neither the
absolute number of T cells nor that of T cell subset, but
despite a progressive increase of total peripheral blood
lymphocytes, overall T cells classes and subclasses
remain still significantly reduced even after one year
after treatment, when compared to normal individuals.
On the contrary, during treatment with Imatinib we
documented a progressive increase of both percentage
and total number of CD16+ and CD56+ lymphocytes
that maintained a normal NK activity during all time
points of the study. Although very preliminary, our
results suggest that even up to 18 months of consec-
utive treatment, Imatinib didn’t induce any additional
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immunosuppressive effect as it didn’t substantially
influence peripheral blood lymphocytes distribution and
absolute number. As confirmation, in most of the stud-
ies of CML patients treated with Imatinib, the incidence
of infectious episodes appeared negligible.

PO273
BCR-ABL NUCLEAR TRANSLOCATION TRANSFORMS THE
ONCOPROTEIN IN AN INDUCER OF APOPTOSIS: EX VIVO STUDY ON
HUMAN SAMPLES OF CHRONIC MYELOGENOUS LEUKEMIA
Vigneri P,* Stagno F,° Aloisi A,* Di Gregorio S,*
Guglielmo P,° Giustolisi R,° Messina A*
Dipartimento di Scienze Biomediche, *Istituto di
Patologia Generale ed °Istituto di Ematologia Clinica e
Sperimentale, Università degli Studi di Catania, Italy

The BCR-ABL gene of chronic myelogenous leukemia
(CML) encodes for a cytoplasmic oncoprotein with con-
stitutive tyrosine-kinase activity. Through its catalytic
activity, BCR-ABL triggers multiple signal-transduction
pathways that cause increased proliferation and
decreased cell death. Imatinib mesylate (STI571) is a
competitive inhibitor of the BCR-ABL tyrosine-kinase
that abrogates BCR-ABL signaling, thereby leading to
the death of CML cells. However, several reports have
shown the occurrence of resistance to Imatinib both in
immortalized cell lines and in CML patients. We
describe a different approach for the use of Imatinib in
the eradication of BCR-ABL-expressing cells. We pre-
viously reported that suppression of BCR-ABL kinase
activity by Imatinib, could partially restore the nuclear
translocation of the oncoprotein. By combining Ima-
tinib with the nuclear export inhibitor Leptomycin B
(LMB), we were able to coerce BCR-ABL inside the
nucleus. Under these conditions, reactivation of BCR-
ABL kinase activity induced cell death. Hence, nuclear
entrapment of BCR-ABL may be able to selectively
purge BCR-ABL-expressing cells from the bone mar-
row of CML patients. In order to evaluate the efficacy
and selectivity of our strategy, we collected bone mar-
row and peripheral blood specimens from five healthy
donors and thirteen CML patients. Mononuclear cells
were isolated through a Ficoll gradient and then incu-
bated in vitro for 24 hours with Imatinib, LMB or both
drugs combined. Untreated cells were added as a con-
trol. At the end of treatment, the cells were plated on
methylcellulose and scored after 3-4 weeks by evalu-
ating the total number of BFU-E and CFU-GM. Ran-
domly selected colonies were also screened for BCR-
ABL expression by one-shot RT-PCR to establish if the
combined use of LMB and Imatinib positively selected
for BCR-ABL-negative cells. Specimens derived from
healthy donors exhibited colony survival rates of 55%
or 39% after Imatinib or LMB treatment, respectively.
The two drugs combined produced a colony survival

rate of 43%, suggesting that the combination of LMB
and Imatinib caused limited levels of toxicity. Experi-
ments performed on cells isolated from CML patients
showed that the combination of LMB and Imatinib was
extremely effective in reducing overall colony forma-
tion (p<0.0001). Moreover, treatment with the two
compounds significantly reduced the number of BCR-
ABL-positive colonies compared to both untreated cells
(p<0.0001) or cells exposed to Imatinib alone
(p=0.006). In summary, our two-drug strategy seems
capable of stringently purging the bone marrow from
BCR-ABL-expressing cells, thus raising the possibility
that autologous bone marrow transplant might become
a viable therapeutic option for several patients affect-
ed by BCR-ABL-positive leukemias.

PO274
DELAYED SEVERE IMATINIB HEPATOTOXICITY IN PATIENTS WITH
CHRONIC MYELOID LEUKEMIA: COMPLETE AND SUSTAINED
RESOLUTION BY CORTICOSTEROID THERAPY
Campa E,° Rege-Cambrin G,* Ferrero D,° Pogliani E,**
Mattioli DG,* Dellacasa C,° Messa E,* Giugliano E,*
Boccadoro M°
Divisione di Ematologia dell’ Università degli Studi di
Torino, Azienda Ospedaliera S. Giovanni Battista di Tori-
no (°); Clinica Medica Università degli Studi di Torino,
Azienda Ospedaliera S. Luigi Gonzaga, Orbassano (*);
Divisione di Ematologia, Ospedale S. Gerardo, Monza
(**), Italy

Imatinib is an effective treatment for chronic myeloid
leukemia (CML). However, a severe liver toxicity can
develop in up to 4% of treated patients, leading to treat-
ment withdrawal if toxicity persists or reaches grade 3-
4 according to NCI criteria. Liver toxicity seems to be due
to hypersensitivity to imatinib, and usually develops 3
months after treatment beginning. We report now 4
patients with CML, 3 in chronic phase and 1 in acceler-
ated phase, who developed imatinib-induced severe liv-
er toxicity, completely reversed by corticosteroid treat-
ment. All the patients (age 47-78) developed liver toxi-
city 3 to 8 months after treatment start. In 3 patients
toxicity occurred while in complete (2) or partial (1)
cytogenetic response. Toxicity reached grade 4 score in
two patients (AST/ALT 953/2243 U/l, with reduction of
anti-thrombin III synthesis: 42% in 1 case) and grade 3
(AST/ALT 406/421 U/l) in the remaining two. None of
the patients had laboratory evidences of viral or autoim-
mune hepatitis. One patient underwent liver biopsy
showing partially confluent necrosis and peri-portal
leukocyte infiltration. In 2 patients, imatinib withdraw-
al alone did not result in decrease of transaminase lev-
els, one patient actually showing a further increase of
them. In a third patient transaminase levels normalized
after 2 months of drug withdrawal but rose again as
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soon as imatinib was re-introduced because of CML
relapse. All patients were then treated with prednisone
at daily doses of 25-50 mg for 4-8 weeks, this resulting
in complete resolution of liver alterations. While on
prednisone treatment all patients were re-treated with
imatinib, starting from 100-200 mg/day up to full ther-
apeutic dose of 300-400 mg/day, achieving again hema-
tological +/- cytogenetic response. Prednisone was then
tapered in 2-3 months in all patients and finally with-
drawn in 2, while continuing imatinib therapy, without
further hepatotoxicity. Our report suggests that ima-
tinib-induced liver toxicity may be of immune origin, as
suggested by delayed onset and response to prednisone.
Corticosteroids allow imatinib therapy to be resumed at
effective doses. 

PO275
IMATINIB RECRUITS HISTONE DEACETYLASE 1 FOR
TRANSCRIPTIONAL REPRESSION OF GENES INVOLVED IN
DEREGULATED PROLIFERATION AND RESISTANCE TO APOPTOSIS OF
CHRONIC MYELOID LEUKEMIA HEMATOPOIETIC PROGENITORS
Brusa G, Benvenuti M, Mancini M, Martinelli G,
Baccarani M, Santucci MA
Istituto di Ematologia e Oncologia Medica “Lorenzo e
Ariosto Seràgnoli”, Università di Bologna, Italy

Changes in the chromatin structure, allowing the
access for RNA polymerase to initiate transcription, are
essential for the transcription of genetic programs.
Accordingly, the activation of chromatin remodeling
occurs prior to the induction of gene expression. The
reversible acetylation of conserved lysine residues with-
in the N-terminal tails of nucleosomal histones is the
best studied chromatin modification. It is regulated by
two antagonist types of enzymes, the histone acetyl-
transferases (HATs) and histone deacetylases (HDACs).
In particular, the recruitment of class I HDAC (HDAC1,
2, 3 and 8) to DNA through specific DNA-binding com-
plexes involving corepressors and silencers results in
transcriptional repression of genes required for cell pro-
liferation, differentiation and death. This is the story of
bcr-abl-expressing cells (32D cell clones stably trans-
ducing a temperature-sensitive bcr-abl construct) that,
in response to Imatinib, exhibited a significant increase
of nuclear HDAC1 and a decrease of histone H4 acety-
lation. Changes in the enzyme nuclear expression and
histone acetylation status were shortly followed by
transcriptional downmodulation of unrelated genes,
including p21 and Bax, and, more importantly, of bcr-
abl itself. The process was conditional upon the drug-
induced inhibition of p210 tyrosine kinase activity. In
fact, it did not occur under culture conditions non per-
missive for the fusion protein constitutive activation.
HDAC1 nuclear import and function are prevented by

its improper cytoplasmic location resulting, in turn,
from its binding to active p210 in a likely multimeric
complex (including casein kinase, p53 and c-Myc). Both
are restored by the Imatinib-induced inhibition of p210
tyrosine kinase. To conclude, the data presented here
and results of previous studies allow us to assume a
dual mechanism of action of imatinib on bcr-abl-
rearranged hematopoietic progenitors. The drug com-
petition with the ATP-binding site of the abl catalytic
subunit and deacetylase-catalyzed transcriptional
repression of bcr-abl abrogate the survival signal, the
p210 bcr-abl protein, which allows the illegitimate pro-
liferation and extended survival of clonal myelopoiesis.
Both mechanisms appear to be critical for the drug’s
ability to control and possibly cure CML.

Funding: The study was supported by grants from the
University of Bologna (ex60%), MURST, Bologna, AIL,
Forlì-Cesena, AIL and the Carisbo Foundation. GB is the
recipient of a grant from the “Centro Interdipartimen-
tale di Ricerche sul Cancro Giorgio Prodi” entitled to Mrs.
Lalla Seràgnoli.

PO276
CDC25A OVEREXPRESSION IN CHRONIC MYELOID LEUKEMIA
PROGENITORS CAUSES RESISTANCE TO IMATINIB INDEPENDENTLY
OF THE DRUG-INDUCED INHIBITION OF P210 BCR-ABL TYROSINE
KINASE
Benvenuti M,° Brusa G,* Mancini M,* Baccarani M,*
Santucci MA*
°Dipartimento di Patologia e Oncologia Sperimentali,
Università degli Studi di Firenze; *Istituto di Ematolo-
gia e Oncologia Medica “L. e A. Seràgnoli”, Università
degli Studi di Bologna, Italy

In mammalian cells progression through the cell cycle
is governed by cyclin-dependent kinases (Cdks) acti-
vated by their binding to cyclins. In particular, the tran-
sition from G0/G1 to S phase of the cell cycle, other-
wise denominated the G1/S checkpoint and critical for
regulated proliferation and protection of genomic
integrity, is driven by the Cdk2-cyclin E complex, mod-
ulated, in turn, by small Cdk inhibitor proteins, includ-
ing p21 and p27, and both positive and negative Cdk
phosphorylation regulators, including the Cdc25 phos-
phatases. Cdc25 phosphatases remove inhibitory phos-
phates from specific tyrosine and threonine residues
within the ATP-binding domain of Cdk proteins, thus
activating them. Cdc25A, in particular, catalyzes the
removal of Cdk2 inhibitory phosphorylation at Thr14
and Tyr15. Its ubiquitin-dependent/proteasome-medi-
ated degradation by phosphorylation at Ser123, pro-
ceeding from activated Chk2, prevents the activating
dephosphorylation of Cdk2 and causes a late G1/early
S phase arrest. Our previous work supports the partic-
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ipation of the Chk2-Cdc25A-Cdk2 axis in response to
imatinib treatment of chronic myeloid leukemia (CML)
progenitors. In addition, Cdc25A is a transcriptional
target of c-Myc, a transcription factor up-modulated by
bcr-abl, and inhibits the apoptosis signal-regulating
kinase 1 (ASK1) It may be thus regarded as an inde-
pendent regulator of both cell proliferation and life
expectancy. Accordingly, it is involved, in cooperation
with Ras, in the neoplastic transformation of murine
fibroblasts and its overexpression represents a negative
prognostic factor in some human tumors. We found
that the resistance of p210 bcr-abl-transducing 32D
cell clones to imatinib was associated with Cdc25A
overexpression and enhanced activity, although the
drug was fully active on its target, the constitutive p210
tyrosine kinase activity. Cdc25A overexpression and
enhnaced activity proceeded from two independent
upstream pathways: the down-modulation and inacti-
vation of Chk2 and the up-regulation of c-Myc. It
resulted, as expected, in increased Cdk2 phosphoryla-
tion and activity. The concurrent reduction of Wee1
tyrosine kinase, providing the inhibitory phosphoryla-
tion at Tyr15 of Cdk2, further contributed to amplify the
Cdk2 signal and to accelerate cell progression from G1
to- and through the S phase. Furthermore, the loss of
Cdc25C and Cdc2 negative regulation by Cdc25A
hyperactivity and Wee1 inhibition, respectively, may
lead to deregulated transition from G2 to M phase and
even more deleterious consequences on genomic
integrity of cell emerging from mitosis.

PO277
HIGH SERUM LEVELS OF MATRIX METALLOPROTEINASE-9 (MMP-9)
AND HIGH CYTOSOLIC CARBONIC ANHYDRASE I+II(CA) ACTIVITIES,
ARE NON RELATED ONE TO ANOTHER IN PATIENTS WITH AGNOGENIC
MYELOID METAPLASIA (AMM)
Iuliano F,* Bonapace G,° Molica S,* Levato D,*
di Giesu G,# Vitelli G,# Peta A*
*Dipartimento di Emato-Oncologia,Azienda Ospeda-
liera -Pugliese-Ciaccio-Catanzaro, °Department of
Biochemistry and Molecular Biology, St Louis Univer-
sity School of Medicine -St Louis -Missouri, #Servizio
di Patologia Clinica,IRCCS Regina Elena, Roma, Italy

MMPs and CAs are key players in many physiological
and pathological processes such as connective tissue
remodelling, growth and invasion of cancer cells. They
coordinate not only matrix degradation, but also the
recruitment and differentiation of endothelial cells,
osteoclasts, chondroclasts, and osteoprogenitors. MMPs
and CAs are crucial regulators for the remodeling of the
skeletal tissues.Results previously published, clearly
demonstrated that patients suffering from chronic
myeloproliferative disorders such as agnogenic myeloid
metaplasia (AMM) had an increased total activity (CA

total) in comparison to healthy controls (Blood
vol.94,n.10, 1999). Variable MMPs concentrations were
detected in the sera of patients suffering from chronic
myeloproliferative disorders. On this background we
found some correlation between MMP-9 serum levels
and cytosolic expression of carbonic anhydrase isoen-
zyme I and II in AMM. Blood samples were obtained pre-
vious informed consent from 15 AMM patients (38-70
years) and 30 sex-matched healthy donors (18-65 years
old) utilised for statistical comparison. In all patients the
diagnosis was made according to the standard criteria for
CMPD. Only the patients with Hb values above 10 g/dL,
not transfused, were included in the study. The CAI plus
CAII (total CA) and CA II specific activities were evaluat-
ed according to the procedure of Maren. The total CA
activity was determined in absence and presence of sodi-
um iodide, a CAI specific inhibitor. The CAI activity was
calculated from difference between total CA and CAII
activities in presence of CA inhibitor. The results for CA
were expressed in units of CA per mg /Hb. MMP9 were
analysed for the using an ELISA assay (R & D Systems,
Minneapolis, MN, USA) and were carried out according
to the manufacturers’ instructions. The CA total, CAI and
CAII activities were significantly lower in healty controls
(median, 22.5 U/ng Hb; range, 11-28) than in AMM
patients (median 44 /ng; range 29.2-115) (p< 0.0001;).
All AMM patients also, had a significantly higher level of
MMP9 than healthy controls did (X±DS,ng/mL:
NC56.03±31.98; MMM299.02±228.03 p <0.0001 Mann-
Whitney test). Striking no correlation were found when
compared CA total, CAI, CAII activities with MMP-9 val-
ues (p=0.24, p= 0.28, p=0.10 respectively).

PO278
IN VIVO TREATMENT WITH THROMBOPOIETIN CORRECTS THE
DEFECTIVE MEGAKARYOCYTIC MATURATION RESPONSIBLE FOR
MYELOFIBROSIS IN GATA-1LOW MICE
Bianchi L,* Vannucchi AM,* Laurenzana AM,° Paoletti
F,° Wartiovaara U,§ Heikinheimo M,§ Rana RA,£ Marsi-
lli L,$ Migliaccio G,$ Migliaccio G^
*UF Ematologia, ° Dip Patol Oncol Speriment, Univer-
sità di Firenze; §Dept Clin Biochem and Child Hosp,
Helsinki, Finland; £Dip Biomorfol, Università di Chieti;
$Dip Biol Cell, ^Biochim Clin, ISS, Roma, Italy

Mice harboring a targeted deletion of upstream reg-
ulatory sequences of the GATA-1 locus, the GATA-1low

mutants, have been recently described as an animal
model for human myelofibrosis (IM) (Vannucchi et al.
Blood 2002 100:1123). The lack of expression of GATA-
1 in megakaryocytes (Mk) from these animals is the
cause of a defective release of platelets (plt); indeed,
these mice experience severe life-long thrombocy-
topenia in spite of massive MK accumulation in their
hematopoietic tissues, and the few circulating plt show
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an abnormal size and morphology. The inability of dys-
plastic GATA-1low Mk to maturate up to plt shedding
would lead to a local increase of fibrogenic/osteogenic
cytokines eventually responsible for myelofibrosis
development. The aims of this study were (i) to deter-
mine whether treatment with thrombopoietin (TPO)
would restore GATA-1low Mk function increasing their
platelet release, and (ii) to address the correlations
between the defective Mk maturation in GATA-1low
mice and the development of IM. GATA-1low mice 12-
14 months old, and age-matched littermates (WT),
were injected with pharmacological (25 µg/kg/d/10
days) or supra-pharmacological (100 µg/kg/d/5 days)
doses of rmTPO (kindly provided by Kirin Brewery Co,
Gumma, Japan). Blood cell counts, number of Mks and
of progenitor cells in the marrow, spleen and liver and
extent of fiber deposition (by a semiquantitative
method on Gomori-stained sections) were sequential-
ly evaluated up to 21 days after the beginning of the
treatment. TPO-treated WT animals showed a prompt
(5-7 days) and sustained increase in ptl counts (>3-
fold at the peak point with both schedules). Also in the
case of GATA-1low mice, TPO-treatment increased ptl
counts, but maximal responses were not observed until
day 14-16 (high TPO dose) or 16-18 (low TPO dose)
after treatment; however, maximal increases were even
higher than those observed in WT animals (3 and 5-fold
at low and high TPO dose, respectively). In addition, the
majority of ptl circulating in GATA-1low mice after TPO-
treatment presented a normal morphology and could be
also found in discrete aggregates. The increase of ptl
number was preceded by increases in the numbers of
Mks (2-5-fold) and of CFU-Mk (800-1000-fold) in the
liver and spleen (but not in the marrow) of both WT and
GATA-1low mice; however, while a significant, although
reversible (at day 21) increase in fiber deposition was
observed in the marrow, spleen and liver of WT ani-
mals, GATA-1low mice showed no significant increase
of fiber deposition in the bone and the spleen, and only
a modest one in the liver (where the percentage
increase of Mks had preferentially occurred after TPO-
treatment). Interestingly, GATA-1 mRNA (by RT-PCR)
was detectable in Mk purified from GATA-1low mice 24
hrs after discontinuing the TPO-treatment while GATA-
1 protein (by immunohistochemistry) was detectable
in Mks present in their tissues up to 21 days after treat-
ment. Quantification of TGF-β1 mRNA and protein by
RT-PCR and immunohistochemistry, respectively, in the
spleen of TPO-treated mice showed and increase in the
mRNA levels and the percentage of TGF-β1+ Mk in WT
mice, while changes were of the opposite sign in the
mutant mice. Therefore, TPO-treatment does not accel-
erate the progression of IM in GATA-1low mice and
restores, at least partially, the plt number and mor-
phology through a compensatory mechanism which
involves induction of GATA-1 expression in the MK;
furthermore, these data strenghten the correlation

between Mk hyperplasia/dysplasia and the develop-
ment of IM in GATA-1low mice possibly mediated by
TGF-β1.

PO279
BCR/ABL P190 POSITIVE CLONES ARISING IN PH-NEGATIVE
MYELOPROLIFERATIVE DISORDERS AND THEIR RESPONSE TO
IMATINIB TREATMENT
Rege-Cambrin G, Giugliano E, Scaravaglio P,
Fimognari M, Cilloni D, Mattioli G, Messa E,
Gottardi E, Ferrero D,* Saglio G
Medicina Interna II, Dipartimento di Scienze Cliniche e
Biologiche, Osp. S. Luigi Gonzaga, Orbassano; Divisio-
ne Universitaria di Ematologia, Ospedale S. Giovanni
Battista, Torino, Italy

The rare occurrence of a BCR/ABL rearrangement as
a secondary event in chronic myeloproliferative disor-
ders (CMPD) with clinical features of atypical CML or
CMML has been previously reported (Roumier et al.,
Haematologica 1999, 84:1075). We treated with ima-
tinib two patients characterized by the late appear-
ance of a p190 BCR/ABL rearrangement, in the setting
of a preexisting Ph-negative myeloproliferative clone.
Patient #1, a 62-year-old man, was diagnosed as hav-
ing a idiopathic myelofibrosis in Oct 1997. At that time
the presence of a Ph-chromosome was not detected,
and the patient remained untreated and stable until
March 1999, when white blood cells (WBC) started to
increase up to 90.000/cm3 with a parallel drop in
platelet count and increase in spleen size. Hydroxiurea
treatment was started with partial hematologic remis-
sion. In Jan 2000 a molecular and cytogenetic analysis
was repeated and the presence of a BCR/ABL transcript
(p190 type) and a Ph-chromosome in 100% of the cells
were observed. The patient was initially treated with
α-IFN. After three months, hematologic remission was
not obtained althoug the Ph+ clone, evaluated by FISH,
decreased from 84% to 35% of the cells. He was shift-
ed to receive imatinib treatment, which resulted in a
initial improvement, soon followed however by a new
worsening of the hematologic picture and progressive
increase in the WBC and platelet counts. A BM done on
day +90 was consistent with a myeloproliferative dis-
order without fibrosis. However, all mitosis had a nor-
mal diploid karyotype at standard cytogenetics and Ph+
cells at FISH were only 4% of the total. Hydroxyurea
was added with the aim of controlling leukocytosis and
thrombocytosis, but hematologic control remained
unsatisfactory and imatinib treatment was stopped
after 6 months. The patient continued on hydroxiurea
for the following year, remaining cytogenetically in
complete remission. In 2002 he died because of a
myeloid blast crisis; again cytogenetic analysis was nor-
mal, 4.8% of the cells were Ph+ at FISH and the p190



transcript was still present at low levels. Patient #2
was diagnosed as essential throbocythemia in 1990;
cytogenetic analysis showed a normal karyotype. A
good control of the thrombocytosis was obtained with
low dose hydroxyurea treatment, which continued for
10 years. From 2000, the patient refused hematologic
follow-up and treatment, as the hematologic picture
was stable. In 2003 he returned to the hospital for bone
pain; the hematologic data showed leukocytosis (up to
WBC 42.900/cm3), with immature myeloid cells and
16% monocytes in PB; plateletes were in the normal
range; spleen was enlarged. At bone marrow analysis
increased myeloid series with fibrosis and monocytosis
were observed; cytogenetics was normal but FISH dis-
closed the presence of a BCR/ABL rearrangement in
47% of interphase cells. RT-PCR was positive for a p190
transcript. The patient started therapy with imatinib,
400 mg/day, which induced a rapid decrease in WBC
count; however, the platelet count rised; after 8 weeks
of imatinib WBC were 4.760/cm3 and platelets were
977.000/cm3 and hydroxiurea was added again. Bone
marrow was controlled at month 4 and showed the
decrease of Ph+ cells to 7.4% of the cells. In both
patient a p190 positive clone arised after a Ph-CMPD
and partially replaced the Ph- clone (Ph+ cells at FISH
84 and 47% respectively). This clone was apparently
well inhibited by imatinib treatment, which however
allowed the reexpansion of the Ph-, BCR/ABL- clonal
cells resulting in a overall poor hematologic control.

PO280
SERUM LEVELS OF ANGIOGENIN IN CHRONIC MYELOPROLIFERATIVE
DISORDERS
Calabro’ I, Alonci A, Bellomo G, Loteta B,
Quartarone E, Massaro E, Musolino C
Divisione di Ematologia-Dipartimento di Medicina
Interna, Università di Messina, Italy

It has been established that angiogenesis contributes
to disease progression in solid and hematopoietic
malignancies. Consistently, increased microvessel den-
sity has been identified in the bone marrow of patients
with hematologic malignancies, and elevated levels of
circulating pro-angiogenic factors have been shown to
correlate with stage and prognosis in a variety of hema-
tologic disease.Angiogenin is a powerful one of these
factors produced by neoplastic cells and/or host
microenviroment. Recently, high levels of Angiogenin
were found to correlate with a poor prognosis in
patients affected by acute myeloid leukemia, myelodis-
plastic syndromes and lymphomas, but no data are
available on soluble Angiogenin in Chronic Myelopro-
liferative Disorders (CMD). Aim of this study was to
investigate levels of sAngiogenin (Ang) and soluble
Transforming growth factor β (sTGF-β1) in patients

with CMD, correlating them with clinical variables and
activity disease. sTGF-β1; was chosen because of its
repeatedly demonstrated role in organ fibrosis and car-
cinogenesis. Enzyme-linked immunosorbent assay
detected (p<0.05) higher levels of sAngiogenin in CMD
compared to healthy subjects (1031.6±374 pg/mL and
195.7±39.8 pg/mL, respectively). The highest levels of
sAngiogenin were detected in CML patients (1349.36±
549.54 pg/mL); but they correlated neither with blast
count nor with white blood cells count. Noteworthy,
CML patients who achieved hematologic remission
after Interferon therapy showed circulating levels of
Angiogenin significantly (p<0.05) decreased compared
those at diagnosis. In ET patients levels of Angiogenin
(889.36±267.66 pg/mL) and sTGF-β1 (76,69±6,08
pg/mL) were higher (p<0.05) compared to healthy con-
trols (57,93±19,39 pg/mL). Interestingly, significantly
(p<0.05) higher levels of sTGF-β1; were detected in ET
patients with history of thrombotic episodes, compared
to those of patients without history of thrombotic com-
plications. No correlation was found between levels of
sAng and levels of sTGF-β1 or platelet count among ET
patients. Our results show for the first time that ele-
vated blood levels of Ang feature chronic myeloid
malignancies suggesting a role of Ang in the patho-
genesis of these diseases.

PO281
SUCCESSFUL TREATMENT OF ADVANCED IDIOPATIC MYELOFIBROSIS
WITH IMATINIB MESYLATE SODDISFACENT TRATTAMENTO DI
MIELOFIBROSI IDIOPATICA IN TRASFORMAZIONE CON IMATINIB
MESYLATE
Stagno F, Consoli C, Mannino F, Triolo A, Guglielmo P,
Giustolisi R
Institute and Division of Hematology, Catania, Italy

Idiopatic myelofibrosis (IM) is a clonal myeloprolif-
erative disorder characterized by bone marrow fibrosis,
extramedullary hemopoiesis, splenomegaly and leuko-
erythroblastic blood picture. Up to date, conventional
treatment for IM has been directed toward the allevi-
ation of symptoms and has shown limited efficacy
without improving overall survival. As such, investiga-
tions on new therapeutic strategies are warranted. We
here describe two cases of IM in transformed stage of
disease who were successfully managed with imatinib
mesylate. The patients were two males, age 63 and 59
years respectively, whose diagnosis of IM was con-
firmed by standard criteria. Case 2 presented hepatic
cirrhosis also. Cytogenetic analysis revealed in both
cases a normal karyotype and there was no finding of
molecular Bcr-Abl. The two patients underwent con-
ventional treatment with hydroxyurea but become
drug-refractory after a mean time of 21,5 months. Both
cases showed uncontrollable hyperleukocytosis (mean
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WBC-count: 59.8×109/L and PB morphologic features
of accelerated phase), case 1 had a decreased Hb-con-
centration (Hb: 8.9 grams/deciliter), while case 2 need-
ed weekly red blood and platelet cell transfusions
because of anemia (Hb: 7.2 grams/deciliter) and severe
platelet reduction (PLT: 9.0 x 10×109/L). The pictures of
bone marrow aspirates confirmed diagnosis of acceler-
ated phase of the disease. Cytogenetic re-evaluation
showed no clonal abnormalities in case 1 while case 2
presented monosomy 7. 

Patients Before imatinib After imatinib
mesylate therapy mesylate therapy

WBC-count 58.5 10.8
(×109/L)

Case # 1 Hb concentration (g/dL) 8.9 11.9

PLT-count  (×109/L) 544.0 349.0

WBC-count  (×109/L) 61.2 16.2

Case # 2 Hb concentration (g/dL) 7.2 11.2

PLT-count  (×109/L) 9.0 104.0

Therapy with imatinib mesylate, at a daily dosage of
400 mg, was then started. Both patients exhibited a
prompt hematologic response. Imatinib mesylate nor-
malized or reduced the WBC-count (case 1, WBC: 10.8
×109/L; case 2, WBC: 16.2 ×109/L, respectively), leaded
to both an increase in Hb-concentration and platelet
count (normalizing them), and reduced the degree of
hepato-splenomegaly. Imatinib mesylate administra-
tion is still ongoing with minimal side effects. The ther-
apeutic role of imatinib mesylate therapy in chronic
myeloproliferative disorders other than CML remains
to be explored. Since it has been reported that IM fre-
quently harbour either activating mutations of the kit-
gene or rearrangement of the PDGFRs, our clinical
results might lead to hypothesize an attractive and
promising role for imatinib mesylate in the treatment
of a subset of IM.

PO282
CHRONIC EOSINOPHILIC LEUKEMIA IN REMISSION AFTER TREAT-
MENT WITH THYROSINE KINASE INHIBITOR
Catalano L, Luciano L, Pollio G, Guerriero A, Mecucci
C,* La Starza R,* Frigeri F,° Di Francia R,° Pinto A,°
Rotoli B
Cattedra di Ematologia, Università Federico II, Napoli.
*Divisione di Ematologia, Policlinico Monteluce, Peru-
gia, U.O.C. di Ematologia Oncologica, G. Pascale,
Napoli, Italy

EL is a proliferative disorder diagnosed when hyper-
eosinophilia is associated with clonal cytogenetic
abnormalities. Indolent or aggressive clinical course are
described, and there are not pharmacological resources
capable of curing the disease. We have treated two
young patients affected by EL by imatinib, the bcr/abl
thyrosine kinase inhibitor, with very good results. The
first patient is now a 32 year old man, whose disease
began in 1991, when CEL was diagnosed in our unit.
Splenomegaly and hypereosinophilia (8000/mm3) with
dysplasia (ring hole nuclei, abnormal basophilic gran-
ules) were his clinical and hematologic features at
diagnosis. The karyotype was 46XY t(1;5)(q23 q31). The
patient was treated by alfa-interferon for many years,
attaining complete hematologic remission and a major
cytogenetic responses. In April 2001 the treatment was
interrupted for intolerance (headache and vomiting).
In May 2002 he started imatinib 400 mg/d, kindly pro-
vided for compassionate use by Novartis Pharma: after
15 days, eosinophils drasticly reduced (eos: 180/mmc),
in absence of any side effect. The dosage was then
reduced because of leukopenia, and the patient is now
taking 200 mg/d and has normal hemogram and spleen
size. A recent cytogenetic analysys showed the follow-
ing karyotype: 46 XY t(1;5)(q23;q31) [2] / 46 XY [8].
The second patient, a 36 year-old man, came to our
observation in December 2002 because of hypere-
osinophilia and cardiomiopathy. Thrombocytopenia (plt.
54.000/mm3), hypereosinophilia (WBC 23.000/mm3 eos.
14.000/mm3) with some ring-hole eosinophils, and
increased LDH (526 UI/mL) were detected by basal work
up. The echocardiography revealed severe infiltration of
left ventricle wall, involving also tendons and muscles
of the mitral valve. Bone marrow cytology confirmed
eosinophil hyperplasia with dysplasia, and cytogenetic
analysis performed on 24 h unstimulated culture
showed 46 XY add 17 q(25) in all 20 metaphases
observed. Interphase fluorescence in situ hybridization,
performed with BAC 3H20 for the 3’FIP1L1 and the
CH1C2 genes, showed monosomy in 44% of nuclei,
tipical of chromosome 4 q12 region deletion. RT-PCR
and nested PCR amplification, performed on peripher-
al blood sample using FIP1L1 and PDGFRA specific
primers, showed the presence of the FIP1L1/PDGFRA
fusion gene both in first round and in nested amplifi-
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cation. Anti-coagulation by dicumarol and imatinib 200
mg/d were started. One week after, eosinophil count fell
to 150/mmc and platelet rose to 132.000/mm3. After
one month, imatinib was reduced to100 mg/d without
any adverse effect. He has now a normal hemogram (Hb
12.4; WBC 5500/mmc, eos. 90/mm3; plt. 215000/mmc),
and there are echocardiographic signs of marked
improvement of endomyocardial infiltration. Bone mar-
row eosinophils are about 10% and cytogenetic and
molecular analyses show a major cytogenetic response
(only 2 out of 12 observed metaphases show add
17q(25), FISH analysys shows 98.7% of nuclei with two
hybridization signal, only the nested PCR detects the
fusion gene). Our and others’ experience with imatinib
in eosinophilic proliferations is extremely promising:
rapid eosinophil normalization employing low doses of
the inhibitor, possibility of cytogenetic remission, dis-
appearance of cardiac infiltration and absence of sig-
nificant side effects are therapeutical potentialities not
shared by other pharmacological agents. These anec-
dotal experiences should be the basis for further con-
trolled studies. 

PO283
RESPONSE TO IMATINIB IN CHRONIC MYELOPROLIFERATIVE
DISEASES WITH ACTIVATION OF THE PLATELET DERIVED GROWTH
FACTOR β RECEPTOR (PDGFβR): A NEW CASE REPORT
Pitini V, Arrigo C, Azzarello D, La Gattuta G, Amata C,
Aloi G
Department of Oncology, University of Messina, Italy

Based on its ability to inhibit the tyrosine kinase
activity of ABL, as well as the c-kit and the Platelet
Derived Growth Factor Receptor tyrosine kinases, the
spectrum of diseases that may respond to Imatinib is
increasing. A recently recognized subgroup of myelo-
proliferative disorders/myelodysplastic syndromes
(MPD/MDS) has a t(5;12)(q33;p13) with the activation
of the gene for PDGFBR which encodes a receptor tyro-
sine kinase. Here, we present the case of a patient, with
MPD/MDS, and eosinophilia, carrying a translocation
t(5;12)(q33;p13) who achieved a complete remission
following treatment with Imatinib, 400 mg daily. At the
time of writing he still remains in complete remission
with an excellent performance status. Very similar clin-
ical pictures were seen in other patients who had dis-
eases characterized by primary deregulation of PDGF-
BR and to date four additional partner genes (H4, HIP1,
CEV14 and Rab5) have been reported. At the molecu-
lar level almost all of these translocations result in a
constitutive activation of protein tyrosine kinases. So
far, to our knowledge, four cases with t(5;12)(q33;p13)
and one patient with CMML with t(5;17)(q33;p13)have
been treated with STI571 and reported in the litera-
ture. All had prompt responses with normalization of
the blood count, disappearance of eosinophilia, resolu-
tion of cytogenetic abnormalities.There is clearly a need
for further studies of Imatinib in MPD/MDS with chro-
mosomal translocations involving PDGFBR to confirm
these promising initial results.
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PO284
HEPATIC IRON CONCENTRATION AND TOTAL BODY IRON STORES IN
GENETIC HEMOCHROMATOSIS AND THALASSEMIA MAJOR
Angelucci E,* Jacquelinet S,° Brittenham GM,§
Mclaren CM,^ Murru R,* Romani C,* Brissot P°
*Unita Operativa di Ematologia, Ospedale Businco,
Cagliari, Italy; °Service des Maladies du Foie et
INSERM U-522, University Hospital Pontchaillou, Ren-
nes, France; §Department of Pediatrics, Columbia Uni-
versity College of Physicians and Surgeons, New York,
NY, USA; ^Division of Epidemiology and College of
Medicine, University of California, Irvine, College of
Medicine, Irvine, CA, USA

To characterize quantitatively differences in the sites
of storage iron deposition in genetic hemochromatosis
and thalassemia major, we compared studies of 87
patients homozygous for the C282Y mutation in HFE
with those of the 54 patients who had undergone suc-
cessful allogeneic bone marrow transplantation for
thalassemia previously described (N Engl J Med 2000;
343:327-31). Before beginning phlebotomy therapy,
iron was measured in specimens of liver obtained by
percutaneous biopsy and records were then kept of the
amount of blood removed until body iron stores were
depleted. To maintain comparability with the results of
Angelucci et al., we excluded patients with cirrhosis (n
= 12) or with liver samples obtained by biopsy weigh-
ing less than 1.0 mg, dry weight (n = 55) and calculat-
ed the magnitude of total body iron stores similarly. In
brief, total body iron stores were calculated from the
total amount of blood removed, assuming that each
gram of hemoglobin contains 3.4 mg of iron, with
adjustment for any change in the concentration of cir-
culating hemoglobin, assuming a blood volume of 61.9
mL/kg for women and of 62.4 mL/kg for men. In women
with regular menses, an iron loss of 0.5 mg per day was
assumed during each month of menstruation. Because
of uncertainty about the quantitative extent of varia-
tion in dietary iron absorption both within and between
patients, no adjustment was made for an increase in
iron absorption during phlebotomy but sensitivity
analyses were carried out to estimate potential effects.
The Figure shows the results of linear regression analy-
sis between the initial hepatic iron concentration and
calculated total body iron stores (i) in our 20 patients
with genetic hemochromatosis and liver samples that
were at least 1.0 mg in dry weight (filled circles) and

(2) in the corresponding 25 patients with thalassemia
major after successful transplantation (open circles). 

For the patients with genetic hemochromatosis, the
estimated slope of the regression line was significant-
ly different from zero (t=5.3, 18 df, p<0.0001) but the
estimated intercept was not significantly different from
zero (t=-0.02, 18 df, p=9.98). The estimated slope of the
regression line for the patients with genetic hemochro-
matosis was significantly less than that for patients
with thalassemia major (F=26.1, 1 and 41 df,
p<0.0001). In a further regression analysis with the
assumption that hepatic iron stores were reduced to
zero with phlebotomy therapy, variation in the hepat-
ic iron concentration in the patients with genetic
hemochromatosis accounted for more than 90% of the
variation in body iron stores and was not appreciably
affected by proposed models of the increase in iron
absorption during phlebotomy. Overall, this relation-
ship could be expressed as 

Total body iron stores = 5.2 × Hepatic iron concen-
tration [Genetic hemochromatosis]

while the corresponding relation found by Angeluc-
ci and colleagues was

Total body iron stores = 10.6 × Hepatic iron concen-
tration [Thalassemia major]

with body iron stores expressed as mg/kg body
weight and hepatic iron as mg/g liver, dry weight. These
results provide a quantitative estimate of the magni-
tude of the difference in the distribution of excess iron
between the liver and extrahepatic sites in the two
conditions. For a given hepatic iron concentration, the
body iron excess in thalassemia major is about twice
that in genetic hemochromatosis. 
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THE ITALIAN REGISTRY OF FANCONI ANAEMIA (RIAF): 2003 REPORT
D’ Amico F,^* Montone E,^ Calzone R,^ Zatterale A^ on
behalf of Riaf Contributors§

^Department of Genetics, ASL Napoli 1, Naples, Italy;
*AIRFA (Italian Association for Fanconi Anaemia Resear-
ch), Italy; §RIAF Contributors: Amendola G,% Arru L,’ Del
Principe D,^^ Di Bartolomeo P,° Dufour C,# Fabbiano F,&
Felici L,& Giona F,&& Izzi G,@ Locatelli F,°° Longoni D,+
Mandelli F,+ Martire B,++ Mazzarino I,%% Nobili B,$ Pog-
gi V,°°° Rabusin M,^^^ Ramenghi U,## Rosolen A§§, Ros-
setti F,$$ Rotoli B,** Saviano A,*** Savoia A,&# Schilirò
G,”””Varotto S,§§ Zanesco L§§. %Osp. Nocera Inf., ‘Div.
Ematologia Osp. S. Francesco Nuoro, ^^Univ. Tor Verga-
ta Clinica Pediatrica Roma, °Div. Ematologia Centro Tra-
pianti Midollo Osseo Osp. Civile Pescara, #Div. Pediatria
Osp. Gaslini Genova; Ematologia Pediatrica Palermo,
&Ospedale Salesi; Dip. di Pediatria e Oncoematologia
Ancona, &&Div. Ematologia Univ. La Sapienza Roma,
@Div. Pediatria Osp. Maggiore Parma, °°Oncoematologia
Pediatrica Pavia, +Clinica Pediatrica Osp. S. Gerardo
Monza, ++Clinica Pediatrica Policlinico Bari, %%Clinica
Pediatrica Ospedale di Perugia, $Clinica Pediatrica SUN
Napoli, °°°Osp. Pausilipon Napoli, ^^^Oncoematologia
Pediatrica Trieste, ##OIRM Torino, §§Dpto. Pediatria, Univ.
Padova, $$Osp. Este Div. Pediatria, **Cattedra di Emato-
logia Univ. Federico II Napoli, ***Div. Pediatria Osp. Car-
darelli Napoli, &#; Tigem Napoli, “””Divisione di Emato-
logia Pediatrica Univ. di Catania, Italy

Fanconi’s anemia (FA) is a rare genetic disease, char-
acterized by progressive pancytopenia, malformations,
cancer proneness and chromosomal instability. At least
seven different groups (FA-A to FA-G) have been
defined by complementation tests. The FA patients can
be misdiagnosed because of the clinical heterogeneity,
the variable natural history, and the skills required to
carry out the specific diagnostic test, showing chro-
mosomal instability (DEB test). Because of the clinical
variability and genetic heterogeneity, the scientific
research is even more difficult to design in FA than in
other rare diseases. The Italian Registry of Fanconi
Anaemia (RIAF), collecting both clinical and epidemio-
logical data, is an invaluable tool to improve the knowl-
edge about the clinical features, the natural history,
the diagnosis and treatment of this syndrome. It was
designed since 1994 at the Department of Genetics of
‘ASL Napoli 1’ in Naples, where a number of Italian FA
patients obtained genetic counseling and diagnostic
tests in the last decades. FA patients are referred to
RIAF by many physicians whom the AA. are very grate-
ful to.  FA patients have been enrolled in the Registry
with the condition that they were positive for chromo-
somal instability, both spontaneous or DEB induced,
according to Auerbach’s protocol. Most of the enrolled
patients had the DEB test performed at the Cytogenet-

ics Unit of the Genetics Department in Naples. The
patients signed a consent form as to the treatment of
their personal data and to give blood samples for
genetic tests. Their personal data are invariably treat-
ed anonymously. At 2003 the RIAF has records of 123
patients, 70 alive with ages varying from 0 to 39y. The
patients’ ages at the onset of hematologic symptoms
range from 1m to 26y, whilst at diagnosis the age
ranges from 1m to 33y. Malformations are reported in
104 patients, malignancies in 9 (5 having had a stem
cell transplantation before the malignancy onset). 47
patients underwent bone marrow transplantation, 26 of
them from consanguineous donors (of which 20 are
alive and 6 dead), 21 from unrelated donors (of which
4 are alive and 17 dead). The study of patients’ origin
was very interesting. Two geographic clusters were
located in the North-East of Italy and in the Campania
region (Benevento area). The possibility of a referral
bias could be considered, however a body of evidence
suggests a real prevalence excess in the above men-
tioned areas. 15 Italian FA families underwent cell
fusion studies for the identification of the comple-
mentation group (Joenje H, Amsterdam). 11 of them
were classified as belonging to complementation group
A and 1 to group G, 3 showing ‘resistance’ to MMC
test. Studies are in progress to identify the comple-
mentation group in Italian FA patients by faster meth-
ods. In the last years the RIAF has been giving a pre-
cious support to FA research, participating to a num-
ber of European and USA research projects on FA epi-
demiology, pathophysiology and to studies on pheno-
type-genotype correlation (Faivre et al, 2000; Demuth
et al, 2000).

Funding: Grant of Campania Region - Act. n. 3290/90.
Grant of AIRFA - 2002-2003.

PO286
CARBOXY-TERMINAL FRAGMENT OF OSTEOGENIC GROWTH PEPTIDE
ACTIVITY ON ESSENTIAL THROMBOCYTEMIA
Fazzi R, Galimberti S, Pacini S, Testi R, Azzarà A,
Orciuolo E, Trombi L, Metelli MR, Petrini M
U.O. Ematologia, AOP-Università, Pisa, Italy

Essential thrombocythemia (ET) is a myeloprolifera-
tive disorder characterized by an increased level of
platelets in peripheral blood and an excessive number
of megakaryocytes in bone marrow. The increase of
megakaryocytes and platelets appears to be secondary
to a deregulation of homeostatic mechanisms of
megakaryocytopoiesis including increased sensitivity
to stimulatory cytokines, reduced response to inhibito-
ry stimuli or independence from growth factors.
Osteogenic growth peptide (OGP) has been shown to
increase blood and bone marrow cellularity and to
enhance engraftment of bone marrow transplants in
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mice. Full-length OGP has been isolated in blood dur-
ing osteogenic remodelling of post-ablation marrow
regeneration and it is physiologically present abundant
in blood, mainly in the form of a complex with a bind-
ing protein. Besides its activity on bone regeneration,
osteoblast activation and fibroblast proliferation, in vivo
OGP is able to induce a balanced increase in white
blood counts (WBC) and overall bone marrow cellular-
ity in mice receiving myeloablative irradiation and syn-
geneic or semiallogeneic bone marrow transplants. The
C-terminal pentapeptide is detected in mammalian
serum and in osteogenic cultures at high levels. OGP10-
14 seems to be generated by proteolytic cleavage upon
dissociation of the inactive complexes with OGP-bind-
ing protein and its serum concentration is modulated
after bone and bone marrow damage and is regulated
by a positive feedback mechanism. Moreover, sOGP10-
14 increases CD34+ mobilization in mice and it short-
ens the time of peripheral blood cell recovery after
chemotherapy-induced ablation in mice. In humans,
sOGP10-14 increases the number of CFU cultured in
semisolid medium. This activity appears to be largely
mediated by the enhancement of specific growth fac-
tors. No action was detected in the absence of specif-
ic growth factors. In this study we evaluated the
sOGP10-14 activity on bone marrow-derived cells in
ET patients and CFU-Mk assay was performed with or
without sOGP10-14. sOGP10-14 activity on prolifera-
tion rate of megakaryoblastic Mo-7e cell line cultured
in the presence of TPO was evaluated. sOGP10-14
treatment induced a significant reduction of mid and
large CFU-Mk both in the ET and in the control patient.
In addition, the proliferation rate of TPO-primed Mo-
7e was significantly decreased in the presence of dif-
ferent concentrations of sOGP10-14. Moreover, intra-
cytoplasmatic TGF-β1 levels significantly increased
after treatment with sOGP10-14. Interestingly, this
increased TGF-β1 intracellular expression is lower at
the same sOGP10-14 concentration, proven to be able
to induce the maximum reduction on cell proliferation.
In fact, at the same dose, the pentapeptide reduced
extracellular TGF-β1 concentration. The pentapeptide
inhibitory activity could be mediated through a TGF-β1
paracrine activity. In this or other ways, sOGP10-14
could overcome the deregulated inhibition mechanism
in megakaryocytes, thus restoring or enhancing a phys-
iological negative feedback present in this lineage.

PO287
STABLE RETROVIRAL TRANSDUCTION AND EXPRESSION OF HUMAN
CD20 GENE IN NK-92 CELL LINE: A POSSIBLE INNOVATIVE TOOL
FOR CELLULAR IMMUNOTHERAPY
Broady R, Manganini M, Barbui AM, Salvi A, Golay J,
Barbui T, Introna M, Rambaldi A
Unità di Ematologia, Ospedali Riuniti di Bergamo, Italy

NK-92 is a highly cytotoxic, IL-2 dependent cell line
derived from a non Hodgkin Lymphoma patient. This
cell line shows the typical immunophenotype of an
activated CD3 negative, CD56 positive NK cell and
exhibits substantial antitumor activity against a wide
range of malignancies in vitro as well as in xenograft
SCID mice. On the basis of these properties and due to
the lack of any measurable in vivo tumorigenic activi-
ty, NK-92 cells have been proposed for ex vivo purging
of hematopoietic stem cells prior to autografting in
CML and AML patients and more recently also entered
a Phase I-II clinical trial for the treatment of patients
with advanced solid tumors (Tonn et al.: J Hematother
2001;10:535). Although the in vivo use of these unre-
lated cytotoxic leukemic cells has not been so far asso-
ciated with detrimantal side effects for the host, many
aspects about the safety of such an approach still
remain to be addressed. One possible effective strate-
gy to control an undue in vivo outgrowth of these effec-
tor cells or their cytotoxic activity against non neo-
plastic cells is to genetically modify NK-92 cells with a
suicide gene. Under this respect, we have recently
developed an innovative gene suicide strategy based
on the possibility of transducing the complete cDNA of
the human CD20 into normal T lymphocytes. This gene
at the same time allows to drive the immunoselection
of the infected cells and rendered these cells suscepti-
ble to the antibody-mediated lysis using the chimeric
anti CD20 Monoclonal antibody Rituximab. Using a
human cPPT/CTS lentiviral vector, the human CD20
gene was efficiently transduced into NK-92 cells. After
repeated immuneselection procedures a stable CD20
positive NK-92 cell line was obtained. After more than
10 months of in vitro culture, these genetically modi-
fied cells did not show any change in their immonophe-
notypic characteristics, cytotoxic potential against sev-
eral neoplastic cell lines and retain the same absolute
IL-2 dependency for growth. Both parental and CD20
transduced NK-92 cells did not show a significant cyto-
toxic activity against human purified normal CD34+

cells, however preliminar data indicate that both cell
lines inhibit day 14 normal CFU-GM but did not prevent
the growth of day 21 CFU-GEMM colonies. Upon in vit-
ro exposure to Rituximab (350 mg/mL) and 10% rab-
bit complement genetically modified CD20+ NK-92 cells
were rapidly and completely killed, while no cytotoxic
effect was registered when the parental cell line was
used. Experiments are currently ongoing in a SCID mice
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model we previously described and in which NK sensi-
tive acute leukemia can be efficiently grown.

PO288
GENERATION OF IDIOTYPE-SPECIFIC T LYMPHOCYTES FROM
HEALTHY DONORS AND ENRICHMENT THROUGH AN INTERFERON-γ
CAPTURE ASSAY: IMPLICATIONS FOR ALLOGENEIC ADOPTIVE
IMMUNOTHERAPY IN MULTIPLE MYELOMA PATIENTS
Curti A, Alessandrini I, Pandolfi S, Isidori A, Baccarani
M, Lemoli RM
Institute of Hematology and Medical Oncology “L. & A.
Seràgnoli”, University of Bologna, Italy

High-dose chemotherapy followed by autologous
stem cell support represents an advantage over con-
ventional chemotherapy in the treatment of multiple
myeloma (MM), but only allogeneic bone marrow
transplantation may eradicate the disease. In MM
patients, adoptive immunotherapy through allogeneic
donor lymphocyte infusions has been largely unsatis-
factory. The idiotype (Id) expressed by MM cells can be
regarded as a tumor-specific antigen and it has been
used for immunotherapy.  In this study, we investigat-
ed the possibility to enhance the Id-specific antitumor
effect of allogeneic T cells by using an ex vivo T-cell cul-
ture system followed by the purification of IFN-γ-pro-
ducing T cells. For induction of T cells, peripheral blood
mononuclear cells (PBMNC) from healthy donors were
coincubated with autologous monocyte-derived den-
dritic cells (DC) generated in the presence of GM-CSF
and IL-4 and pulsed with patient-derived Id protein.
Cells were maintained in serum-free medium and sup-
plemented during the priming phase with IL-7 and IL-
12. Subsequently, the T-cell culture was restimulated
every 7 days with pulsed DC in the presence of low
doses of IL-2. After each restimulation, T-cells were
analyzed for intracellular IFN-γby flow cytometry. After
2 stimulations, the percentage of Id-specific T cells was
as high as 5%, whereas IFN-γ production by not stim-
ulated T-cells was undetectable. Based on their IFN-γ
production, T cells were isolated by using a commercial
immunomagnetic IFN-γ capture assay. The purity of
enriched IFN-gamma-producing T cells ranged between
30% and 50% as evaluated by flow cytometry. The yield
was 60% of IFN-γ positive T cells before selection and
cell viability after selection was 100%.  These data
demonstrate that Id-specific T cells may be generated
from healthy donors and significantly enriched on the
basis of their IFN-γ production. 

PO289
HUMAN BONE MARROW-DERIVED MESENCHYMAL STEM CELLS
DIFFERENTIATE INTO NEUROGLIAL CELLS AFTER TRANSPLANTATION
INTO NEWBORN MOUSE BRAIN
Bossolasco P,* Soligo D,° Torrente Y,§ Cova L,§ Pisati F,§
Silani V,§ Bresolin N,§ Lambertenghi Deliliers G,° Polli E*
*Fondazione Matarelli, °Dipartimento di Ematologia
ed Oncologia, §Dipartimento di Scienze Neurologiche
IRCCS Policlinico e Università di Milano, Italy

Whole bone marrow and mesenchymal stem cells
(MSCs) have been shown to differentiate into neuronal
cells when infused into immunodeficient mice (Mezey
1997) or transplanted in rat brains (Azizi 1998, Kopen
1999). More recently, Mezey et al. (2002), analyzing
postmortem brain samples from patients who had
received bone marrow transplant, demonstrated that
adult human bone marrow cells can enter the brain
and generate neurons. We now report our preliminary
results aimed to determine whether human MSCs can
adopt neural cell fates when transplanted in the new-
born mice. Human mesenchymal stem cells were
obtained from healthy donors for allogeneic bone mar-
row transplants and expanded in culture for five pas-
sages by plastic adherence technique. Cells were trans-
planted into the brain cortex of newborn C57BL mice
(4 and 7 days old) and characterized 7 and 30 days
after transplantation. Tissues were analyzed by imuno-
cytochemistry, RT-PCR and FISH for the presence of
human and/or differentiated cells. Brains analyzed sev-
en days after the transplant were negative for the pres-
ence of human neuroglial markers but positive for high
affinity NGF receptor. However, thirty days after trans-
plantation, we showed that human MSCs migrate into
the periventricular zones of host brain up to ~1-1.5
mm from the graft cortical core, and showed differen-
tiation into both neuronal and glial phenotypes. Most
of injected MSCs expressed neuroglial phenotypes and
markers such as neurofilament 160Kd and GFAP. FISH
analysis, performed on frozen and fixed sections using
a probe consisting of a selection of alphoid sequences
that hybridizes to the centromeres of all human chro-
mosomes, confirmed the human origin of the differen-
tiated cells. Moreover, RT-PCR on the same tissues was
positive for both human GFAP and GAP43. Further
experiments are needed to evaluate the frequency of
this phenomenon and its functional relevance.



PO290
SAFETY OF RETROVIRAL GENE MARKING WITH A TRUNCATED NGF
RECEPTOR
Bonini C,1 Grez M,2 Traversari C,3 Ciceri F,1 Marktel S,1
Ferrari G,5 Dinauer M,6 Sadat M,6 Aiuti A,5 Deola S,5
Radrizzani M,3 Hagenbeek A,7 Apperley J,4 Ebeling S,7
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5H. San Raffaele-Telethon Institute for Gene Therapy,
Milan, Italy, 6Wells Center for Pediatric Research,
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versity of Washington, Seattle, Washington,  17Depart-
ment of Biomedical Sciences, University of Modena
School of Medicine, Modena, Italy

Random integration into the host cell genome and
inappropriate transgene expression are major safety
concerns for the clinical use of retroviral vectors. Li and
colleagues (Li et al. Science, 296: 497, 2002). have
recently reported a leukemic transformation of murine
bone marrow (BM) cells caused by integration of a
retroviral vector into the Evi1 proto-oncogene, and sug-
gested that expression of the transgene carried by the
vector, a truncated version of the p75 low-affinity nerve
growth factor receptor (LNGFR) contributed to the
leukemic progression Since LNGFR is used as a surface

marker in gene therapy clinical trials aimed at control-
ling graft-versus-host disease (GvHD) after bone mar-
row transplantation, a critical assessment of the poten-
tial risks associated with the use of such molecule is
essential. We, as seventeen independent groups of sci-
entists, have accumulated both pre-clinical and clini-
cal evidence supporting the safety of LNGFR as a cell
marking molecule. Cumulative data obtained from
>300 mice transplanted with BM cells transduced with
retroviral vectors expressing LNGFR showed normal
engraftment, persistence and differentiation of LNGFR+

hematopoietic stem/progenitor cells (HSCs) in primary,
secondary and tertiary BMT recipients, and no adverse
events. Over 100 of these mice were monitored for >20
wks, and more than 50 animals, including 16 recipients
subjected to secondary or tertiary BM transplantation,
were monitored for >28 weeks after BMT. Considering
that a total of >1×109 transduced cells were trans-
planted, and assuming an average of one retroviral
integration/cell, we estimate the risk of oncogenic
transformation following transduction with a retrovi-
ral vector carrying a LNGFR gene to be <1 in 109 inte-
gration events. Therefore, expression of ?LNGFR did not
increase the expected frequency of an insertional onco-
genesis event, previously estimated at 10–8 to 10–7 per
insertion event. In pre-clinical models of post-HSCT
GvHD, no difference in the ability to induce donor
chimerism or to mediate GvHD was observed for
LNGFR+ vs control T-cells in 356 mice, 200 rats, and 3
dogs, again in the absence of any adverse event. Analy-
sis of 102 independent transductions of human periph-
eral lymphocytes LNGFR-carrying vectors revealed no
change in the expression of markers of lineage, activa-
tion or adhesion, nor in the proliferative capacity of T
cells. All cells remained strictly dependent on IL-2 for
growth and survival, and addition of potentially stim-
ulatory doses of 50-100 ng/mL of NGF did not induce
cell proliferation, expression of the CD25 activation
marker, or secretion of TNF. Most importantly, no tox-
icity or other adverse effect has been associated with
the use of LNGFR as a surface marker for genetically
modified lymphocytes in phase-I clinical studies aimed
at treating or preventing post-BMT GvHD. In 31
patients treated with donor lymphocytes transduced
with two different vectors (SFCMM-2 or SFCMM-3),
engraftment (up to 40% of circulating mononuclear
cells) and long-term persistence (>82 months) of trans-
duced cells was observed. Not a single acute or chron-
ic adverse or toxic event related to the gene transfer
procedure or to the transgene expression was observed
during these trials, which involved infusion of >1011
cells generated by >50 independent transductions. Tak-
en together, these pre-clinical and clinical studies pro-
vide evidence that the use of LNGFR as a cell surface
marker is safe, non toxic and non-tumorigenic in both
mice and men. 
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MOLECULAR TRACKING OF MINIMAL RESIDUAL DISEASE (MRD) IN
ADULT ACUTE LYMPHOBLASTIC LEUKEMIA (ALL): A TECHNICAL
REPORT FROM THE MRD-ORIENTED NORTHERN ITALY LEUKEMIA
GROUP (NILG) TRIAL 09/00
Spinelli O, Rambaldi A, Tosi M, Magri M, Oldani E,
Intermesoli T, Barbui T, Bassan R
Laboratorio di Ematologia “Paolo Belli”, Divisione di
Ematologia, Ospedali Riuniti, Bergamo, Italy

Clinical prognostic models for adult ALL suffer from
lack of precision, since about 40-50% of standard-risk
(SR) patients may relapse whereas 20-40% of high-
risk (HR) ones do not, which implies a definite risk of
exposure to under- or over-treatment, respectively,
including stem cell transplantation. NILG study 09/00
was undertaken to investigate the role of molecular
MRD as a better prognostic indicator and primary deci-
sional factor for the definition of postremission treat-
ment intensity, which could vary from standard post-
consolidation maintenance (MRD negative) to allo-
geneic stem cell transplantation (MRD positive, with
sibling donor) to post-consolidation intensification
with four hypercycles followed by further low-dose
maintenance. This report evaluates the interim results
from the centralized laboratory evaluation of MRD. The
molecular study consisted of three distinct phases: (i)
the cloning of patient-specific probe(s) at diagnosis;
(ii) the subsequent determination of MRD risk class, at
end of early consolidation, to assist in the choice of
MRD-oriented treatment; (iii) the long-term monitor-
ing of MRD. For step (ii), three sequential bone marrow
samples were obtained before chemotherapy cycles 4,
6 and 8; these three samples were then analyzed
together for MRD by means of PCR analysis of chimeric
genes or patient-specific IgH/TCR-γ/δ rearrangements
(with dot-blot), and by RQ-PCR (Taq-Man) since april
‘02. MRD negativity was defined, using any probe with
a sensitivity >10-3, by a BM sample 2 negative/very low
positive (<10-3) and by a BM sample 3 always negative,
all other diagnostic combinations being rated as posi-
tive MRD. The results from the molecular study were
updated as of april ‘03. Step (1): patients registered
=151 (from 12 NILG centres); diagnostic BM samples
received for gene rearrangement detection and cloning
= 151 (100%); too early = 19; cloning failed = 11/132
evaluable (8%: 6 = not obtained, 5 = insufficient mate-
rial); probe(s) found = 121/132 (92%); total no. of
probes = 134 (from chimeric genes = 46, clonotipic =
88); probe sensitivity (clonotipic): low-intermediate
(10-3-10-4) = 28, intermediate-high (10-4-10-5) = 36,
high (>10-5) = 16. Step (2): at end of early postremis-
sion consolidation 63 patients were evaluable, of whom
45 (71%) had a known MRD status and could therefore
be assigned to final postremission therapy as stated
(12 clinical standard risk = 6 MRD negative and and 6

positive; 33 clinical high risk = 16 MRD negative and
17 positive). The relapse rate was 18% in MRD nega-
tive group and 61% in MRD positive group. Step (3): The
MRD follow-up study is ongoing. Study feasibility was
confirmed, with a high initial success rate and a rela-
tively high applicability rate at time of MRD-based
treatment decision. MRD is a useful and reliable indi-
cator of the risk of relapse in individual patients with
ALL and is therefore suitable to assist the clinician in
the design and the interpretation of therapeutic trials.

PO292
ARRAY-BASED COMPARATIVE GENOMIC HYBRIDIZATION: A NEW
MOLECULAR TECHNOLOGY TO STUDY GENOMIC IMBALANCES IN CLL
Drandi D,* Lee C,# Dal Cin P,# Gribben JG*
Dana-Farber Cancer Institute and Department of
Medicine* and Pathology,# Brigham and Women’s
Hospital, Harvard Medical School, Boston, MA, USA

In chronic lymphocytic leukemia (CLL) genomic aber-
rations are important independent predictors of dis-
ease progression and survival. The most common aber-
rations in CLL included gains of chromosomal materi-
al in chromosome 12 as well as losses in 13q, 11q, and
17p. Fluorescence in situ hybridization (FISH) has great-
ly improved the ability to detect certain chromosomal
aberrations. Cytogenetic and molecular findings provide
important diagnostic, clinical, and prognostic informa-
tion, which are increasingly being used to contribute to
treatment decisions and follow-up of CLL patients. The
recently developed technique of array-based compar-
ative genomic hybridization (array-CGH) is a straight-
forward method that can be used to obtain a compre-
hensive and genome-wide view of chromosomal imbal-
ance. Through this micro-array technology it is now
possible to measure DNA sequence copy number gains
and losses as well as map these aberrations to the
genomic sequence so to find new genetic signatures
able to predict survival and to improve our knowledge
of the molecular pathogenesis of this disease. We per-
formed array-CGH analysis on 20 patients with CLL all
of whom had their disease characterized by FISH. We
demonstrate that array-CGH detected the cytogenetic
abnormalities previously characterized by FISH, but also
detected a number of cryptic abnormalities, some of
which were shared among patients. The aim of this
pilot study was to assess the sensitivity and specificity
of the array-CGH. This study demonstrates that array-
CGH is a useful technique to detect chromosome
abnormalities in CLL. Ongoing studies are examining
the clinical significance and further characterization
of the additional abnormalities detected.
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PO293
INCIDENCE OF MLL GENE REARRANGEMENT IN ACUTE LEUKEMIA
WITH 11Q23 ABERRATION
Cox MC,* Panetta P,* del Poeta G,* Venditti A,*
Maurillo L,* Del Principe MI,* Bruno A,* Amadori S*
*Cattedra di Ematologia, Università Tor Vergata,
Ospedale S. Eugenio, Roma, Italy

Structural abnormalities of the 11q23 band with MLL
gene translocation is a recurrent chromosome change
in leukemia and a recent proposal by the WHO speci-
fies a separate category for AL with 11q23+/MLL+. Con-
versely the outcome of patients with 11q23+ is not well
defined: this possibly reflects the marked heterogene-
ity of 11q23 aberrations. As combining CC and molec-
ular methods may reveal discrepancy between 11q23+

and MLL+ cases (Ibrahim et al. 2000) the definition of
diagnostic methods may have clinical implications.
Three-hundred-thirty newly diagnosed AL patients
were analysed with CC and FISH using a commercial
probe for the 11q23 locus (Vysis Inc.) that should detect
all MLL translocation. Leukemia was diagnosed
between January 1992 and November 2002 and clas-
sified according to the FAB Criteria: 290=AML, 44= ALL
and 3=biphenotypic AL, median age=48 years (range 5-
81years). Samples were processed following standard
cytogenetic procedures after direct and synchronised
short term cultures. Karyotypes were classified accord-
ing to the ISCN 1995 Nomenclature. FISH was carried
out on cytogenetic pellets (stored at -20°C in Carnoy’s
solution) following established protocols (von Bergh et
al. 2000). In 15 patients, who were 11q23-/MLL-, also
Multi-Colour-FISH karyotyping (M-FISH) was done
(Spectra-Vysion, Vysis Inc.).CC showed clonal abnor-
malities in 44.5% (n=147/330), normal karyotype in
40% (n=130/330) and failed in 16% (n=53/330). 11q23
rearrangement was observed in 7,2% of cases with
assessable CC (n=20/277). FISH detected MLL
rearrangement in 5% (n=17/330): 15 translocations (2
missed by CC because of failure) 1 amplification and 1
deletion. M-FISH identified a cryptic t(9;11)(p21;q23-
24). Overall FISH, CC and M-FISH detected
11q23+/MLL+ rearrangements in 23 patients (6,9%):
20 AML, 2 ALL, and 1 biphenotypic AL.Truly cryptic
MLL+/11q23- cases were not found, but the combining
of CC and FISH allowed to define better MLL involve-
ment in 6 patients (26%), while in an other 6 patients
of this group, FISH ruled out MLL gene rearrangement
[i.e.: t(2;11)(p21;q23); t(11;16)(q23;p13); t(11;15)
(q23;q12); t(11;12)(q23-24;q24); add(11)(q23); ish.
t(9;11)(p21;q23-24)]. Following literature search we
found a few comparable studies which report an inci-
dence of 11q23-/MLL+ (detected by FISH) between 7%
and 22% and an incidence of 11q23+/MLL− cases with-
in 0% and 40%. These discrepancies point out that the
sensitivity of CC for identifying 11q23+ is highly vari-

able. This further supports the notion that molecular
methods should be routinely used in combination with
CC to identify better MLL+ cases and to distinguish typ-
ical 11q23+/MLL+ from 11q23 rearrangement without
MLL translocation (Tanaka et al. 2001).

PO294
MULTIPLE EVIDENCE FOR AN IN VIVO PROOXIDANT STATE IN
FANCONI ANEMIA PATIENTS
Zatterale A,# Calzone R,# Montone E,# D’Amico F,*
Pagano G,*^ on behalf of Euros Partnership§
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tric Haematology/Oncology, Istanbul University School
of Medicine, Turkey. *Italian National Cancer Institute
(IST), Genoa, Italy. {Department of Organic Chemistry
and Biochemistry, Federico II Naples University, Italy,
‘Division of Life Sciences, King’s College, London, UK.
&Department of Medical Genetics and Human Gene-
tics, University of Innsbruck, Austria. “Department of
Physiology Valencia University, Spain. ^^Italian Natio-
nal Institute of Health (ISS), Rome, Italy. °Department
of Paediatrics, 2nd Naples University, Italy,
°°Oncoematologia Pediatrica Università di Padova
Italy, **Department of Biochemistry, Free University
Berlin, Germany.

A number of previous reports have related Fanconi
anemia (FA) phenotype to redox abnormalities. The
EUROS Project was aimed at evaluating a set of oxida-
tive stress parameters in blood and urine from patients
affected by six cancer-prone and/or early ageing-relat-
ed genetic diseases (including FA), their parents and
healthy donors from 11 clinical centers located in Italy
and Turkey, totalling 536 recruited subjects. Eighty-
three FA patients (25 of which transplanted), 74 par-
ents and 7 siblings, and 100 unrelated controls were
recruited. The donors, or their tutors, were informed on
the study and signed consent forms approved by three
ethical committees in agreement with Helsinki Decla-
ration (1975, revised 1983). Homogeneous methods
were used in confirmatory FA diagnosis by diepoxybu-
tane (DEB) test and in clinical overview. The oxidative
stress parameters being measured included: i. total glu-
tathione (TG), reduced (GSH) and oxidized (GSSG) glu-
tathione in whole blood; ii. plasma levels of thioredox-
in (Trx), methylglyoxal (MGlx), Vitamin C, Vitamin E,
urate, and 8-isoprostane (8-epi-PGF), and iii. levels of
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8-hydroxy-2-deoxyguanosine (8-OHdG) in WBC and in
urine. A highly significant deficiency in Trx plasma lev-
els was observed in untransplanted FA patients
(p<0.0005), consistent with the in vitro finding by Kon-
tou et al. (2002). Trx deficiency was less pronounced in
post-BMT patients. A significant decrease in TG levels,
along with an increase in the GSSG:GSH ratio was
observed in untransplanted patients vs. either FA het-
erozygotes or controls (p< 0.05). MGlx levels were sig-
nificantly increased in untransplanted FA patients and
even higher in FA heterozygotes compared to post-BMT
FA patients, and vs. controls (p< 0.0037). A significant
excess of 8-OHdG levels was observed in WBC from
untransplanted FA patients (p< 0.04), to a greater
extent in female vs. male patients (confirming the
report by Degan et al. 1995); however, no significant
excess of 8-OHdG in WBC was detected in post-BMT
FA patients. Urinary 8-OHdG levels were found
unchanged (with a non-significant increase) in FA
patients compared to controls. Unlike the above para-
meters, 8-epi-PGF plasma levels showed a significant
increase (p<0.005) in post-BMT, not in untransplanted
FA patients. No significant changes were detected in
plasma levels of Vitamin C, Vitamin E, or urate. An in
vivo prooxidant state in untransplanted FA patients was
assessed by multi-parameter analytical evidence,
including a dramatic deficiency of Trx, and significant
excess levels of MGlx, glutathione imbalance, and
excess WBC (not urinary) levels of 8-OHdG. On the oth-
er hand, 8-epi-PGF plasma levels were increased in
post-BMT FA patients. The excess MGlx levels observed
in FA parents, higher than in patients, deserves further
investigation as a potential diagnostic tool for the FA
heterozygous state. The multi-faceted alterations in
oxidative stress parameters provide compelling evi-
dence for the in vivo involvement of redox abnormali-
ties in FA clinical phenotype, expected to open novel
research lines and a re-appraisal in the clinical man-
agement of FA patients.

Funding: Funded by European Commission DGXII;
Grant Number: BMH4-CT98-3107.
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DETECTION OF MUTATIONS OF THE RARE COMPLEMENTATION
GROUP FANCD2 BY A NEW DIAGNOSTIC APPROACH OF FANCONI
ANEMIA
Savoia A,* Bianco AM,* Borriello A,° Cappellacci S,#
Arslanian A,^ Zatterale A,§ Criscuolo M,°
Della Ragione M°
*Telethon Institute of Genetics and Medicine (TIGEM),
Napoli; °Dipartimento di Biochimica e Biofisica “F.
Cedrangolo”, II Università di Napoli; #Genetica Medica,
A.O. San Camillo Forlanini, Roma; ^Centro Regionale di
Genetica Umana, E.O. Galliera, Genova; §Dipartimento
di Genetica, ASL Napoli 1, Napoli, Italy

Fanconi anemia (FA) is an autosomal recessive dis-
ease characterized by congenital malformations, pro-
gressive bone marrow failure, high predisposition to
cancers, and chromosomal instability. Seven FA genes
have so far been identified: FANCC, FANCA, FANCG,
FANCE, FANCF, FANCD2, and BRCA2. Although their
function is not clear, the FA proteins participate in a
newly identified common pathway. Briefly, FANCA,
FANCC, FANCG, FANCE, and FANCF interact with each
other in a multimeric complex prior to the FANCD2
associated activity. In normal cells, the native FANCD2-
S (small) isoform is monoubiquitinated to the FANCD2-
L (large) isoform after DNA damage and targeted to
nuclear foci. In FA subtypes A, B, C, E, F, or G, the
FANCD2 monoubiquitination does not occur and
FANCD2 does not migrate to foci. On these bases, we
have developed FA protein test to classify patients to
the different groups avoiding the complementation
analysis that was fundamental for molecular diagno-
sis. We prepared several antisera against the FA pro-
teins and demonstrated their specificity. The monoubiq-
uitinated form of FANC-D2, which reveals a correct
activity of FA complex, was detected together with the
native FANCD2-S in all wild type cells whereas
FANCD2-S was the only isoform present in lym-
phoblastoid cell lines with defects in the other FA pro-
teins. We also found two FA cell lines with altered lev-
els (absence or strong reduction of both isoforms) of
FANCD2, suggesting that FA in these patients were due
to mutations in the rare complementation group
FANCD2. Sequencing analysis allowed us to ascertain
the FANCD2 mutations, as well as to confirm the fea-
sibility of the protein test to define which gene is defec-
tive in FA patients. A combination of immunoblotting
against FANCD2 and the most frequent defective pro-
teins FANCA, FANCC and FANCG should provide a pow-
erful means to subtype and diagnose the majority of FA
patients. This approach would also represent a feasible
screening procedure for the patients in which a diag-
nostic suspicion of FA is legitimate on the basis of spe-
cific clinical signs, including aplastic anemia, cancers,
and particular sensitivity to radiation and chemother-
apeutic treatments.

PO296
CLONAL IMMUNE RESPONSES IN BONE MARROW FAILURE:
EVIDENCE FOR A SEMI-PUBLIC AUTOIMMUNE PATHOPHYSIOLOGY
AND ROLE IN CLINICAL PRACTICE
Risitano AM, Maciejewski JP, Muranski P, Plasilova M,
Young NS
Hematology Branch, NHLBI, NIH, Bethesda, MD, USA

An immune-mediated destruction of bone marrow
progenitors is involved in most aplastic anemia (AA)
and other related bone marrow failure syndromes. We
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systematically studied the immune repertoire in
patients with bone marrow failure, looking for clonal T
cell responses reflecting a pathogenic antigen-driven
immune response. A total of 54 patient was analyzed,
45 with AA (14 with a significant paroxysmal noctur-
nal hemoglobinuria [PNH] clone: AA/PNH syndrome),
and 9 with pure hemolytic PNH. The immune repertoire
was analyzed at the level of the T cell receptor (TCR)-
β chain, by flow cytometry and molecular techniques,
including CDR3 size analysis (spectratyping), cloning
and sequencing of the CDR3 motifs. By flow cytome-
try, we documented that aplastic patients present in
both CD4 and CD8 compartments an abnormal utiliza-
tion of TCR-β-variable regions (Vβ), with some Vβ-sub-
families over-expressed compared to the normal range.
CDR3 pools from the expanded Vβ-subsets were ampli-
fied by RT-PCR using a common constant (Cβ) and the
specific Vβ primers; V-β families showing a skewed
CDR3-length patterns were cloned in bacteria and sin-
gle colonies were sequenced. Only CD8+ expansions
were selected as suspicious for clonality. Expanded Vβ
CDR3 pools from aplastic patients (both AA and PNH)
showed in all cases high level of redundancy, with one
or two sequences accounting for more than 50% of
the entire Vβ-specific repertoire. Ten clonotypes
reflecting major patient-specific clones were identi-
fied; in some cases, additional highly homologous
clonotypes were found. All major clonotypic sequences
were absent from normal controls, consistent with a
putative pathogenic role for these clonal T-cells. Inter-
patient comparison of CDR3-sequences documented
that all clonotypes were unique and patient-specific
even if some recurrent motifs were seen. In 2 patients
with similar HLA-background (3 out 4 identical class I
antigens), clonotypes were different for just 3 amino
acidic residues (98% homology within the total TCR-β
chain), strongly suggesting a public/semi-public HLA-
restricted immune response. A longitudinal analysis was
possible in 4 AA patients treated with an anti-thymo-
cyte globulin (ATG)-based immunosuppressive regimen:
in all cases, great concordance between clonotype
prevalence and blood counts was observed. The first
patient, presented as moderate AA, showed a progres-
sive increase of the pathogenic clonotype in concomi-
tance with disease progression up to a severe AA, fol-
lowed by significant decrease after successful immuno-
suppression. In 2 more patients, clonotype frequency
decreased after an effective treatment, but 2 years lat-
er was again rising up, in the presence of clinical relaps-
es. The last patient had no beneficial from immuno-
suppressive treatment, and showed no reduction of the
pathogenic clone. In conclusion, dominant pathogenic
T-cell responses are present in most AA and PNH
patients, strongly suggesting an underlying common
immune pathophysiology. Moreover, the homology
between some patient-specific clonotype (mostly in
presence of similar HLA-background) is suggestive of a

public/semipublic immune response, likely driven by
common antigens. Finally, the observation that the size
of the pathogenic clone correlates with disease status
leads to relevant clinical application, using longitudi-
nal monitoring of pathogenic T cells to inform thera-
peutic decision in individual patients, such as addi-
tional needing or early tapering of immunosuppression. 
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ANALYSIS OF CD8+ CD57+ LYMPHOCYTES IN PATIENTS WITH
PAROXYSMAL NOCTURNAL HEMOGLOBINURIA
Gargiulo L,* Cerruti G,# Reverberi D,# Dono M,#
Notaro R,* Zupo S,# Luzzatto L*
*Genetica Umana e #Oncologia Medica C, IST,
Istituto Nazionale per la Ricerca sul Cancro, Genova,
Italy

Paroxysmal nocturnal hemoglobinuria (PNH) is a
clonal disorder of hematopoiesis characterized by
hemolytic anemia, thrombosis and bone marrow fail-
ure. In PNH a somatic mutation of the PIG-A gene
results in deficiency of all proteins anchored by the gly-
cosylphosphatidylinositol (GPI) on the membrane of the
mutated hematopoietic stem cell (HSC) and in its prog-
eny. The close association between PNH and idiopath-
ic aplastic anemia, and numerous other pieces of evi-
dences support the hypothesis that auto-reactive T cells
might be at the heart of the pathogenesis of PNH.
Specifically, these T cells might damage selectively nor-
mal HSC, whereas PNH HSC survive and expand
because they escape the attack. Our recent observation
of a unique patient with PNH and with a large granu-
lar lymphocyte (LGL) leukemia has strongly suggested
the possibility that this clonal expansion of T cells,
which have a CD8+ CD57+ phenotype, could be respon-
sible for the damage to normal HSC in this patient. For
this reason we have measured systematically the per-
centage of the CD8+(bright) CD57+ T cells in the peripher-
al blood of 12 PNH patients. In this series the propor-
tion of this cell population was quite variable (8.4±6.8;
range: 0.8-22.3%) and was very similar to that found
in 18 healthy individuals (6.5±5.2; range: 0.9-21.2.
p>0.5). Next, we investigated the molecular features of
these cells. Sorted CD8+(bright) CD57+ T cells were char-
acterized with respect to the size distribution of the
complementarity-determining region 3 (CDR3) of the T-
cell receptor (TCR) variable β (Vβ) chain genes. In
healthy controls this analysis yields a ladder of nor-
mally distributed bands of different sizes. By contrast,
in all 12 PNH patients this analysis yielded a markedly
non-random (oligoclonal) pattern; and in each patient
some clones were predominant. In three patients we
were able to analyze follow-up samples and after 6
months or more the oligoclonal pattern was persistent.
Sequencing of the TCR-Vβ chain genes in the expand-
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ed clones is currently ongoing; and it may give some
clue about the identity the target molecules of these
clones. These observations strongly support the hypoth-
esis that the CD8+(bright) CD57+ T-cell population include
cells implicated in the pathogenesis of PNH. 

PO298
EXPANSION OF CD3+ TCR+ T LYMPHOCYTES EXPRESSING
MEMBERS OF INHIBITORY RECEPTOR SUPERFAMILY (IRS)
IN PAROXYSMAL NOCTURNAL HEMOGLOBINURIA PATIENTS
Poggi A,° Zocchi MR,* Negrini S,°# Gargiulo l,§ Notaro
R,§ Luzzatto L§

°Laboratory of Immunology and §Laboratory of Human
Genetics, Istituto Nazionale per la Ricerca sul Cancro,
16132-Genoa-Italy; *Laboratory of Tumor Immuno-
logy, HSR-Milan Italy; #Laboratory of Clinical Immu-
nology, DIMI, University of Genoa, Italy

Paroxysmal nocturnal hemoglobinuria (PNH) is a
clonal disorder of the hematopoietic stem cell (HSC);
characterized by an acquired somatic mutation in the
PIG-A gene: this results in a deficiency on the cell
membrane of all proteins anchored by the glyco-
sylphosphatidylinositol (GPI). PNH is closely associated
to Idiopathic Aplastic Anemia. This fact, and our recent
finding of increased frequency of expanded T-cell
clones in patients with PNH (Karadimitris, Blood 2000),
suggest that in PNH auto-reactive T cells that cause the
selective destruction of normal HSC, whereas PNH HSC
escape this T-cell-mediated attack, survive and expand.
The identity of the auto-reactive T cells and of their
target remains unknown. Recent studies have identified
a subset peripheral blood T lymphocytes that have on
their surface molecules belonging to the Inhibitory
Receptor Superfamily (IRS). These surface molecules
may belong either to the group of Killer Ig-like Inhibito-
ry Receptors (KIR: e.g. CD158a, CD158b, p50.3), or to
the group of C-Lectin type Inhibitory Receptors (CLIR:
e.g. the NKG2/CD94 complex). This set of T lympho-
cytes (CD3/TCR+, IRS+) may include chronically stimu-
lated memory cells, and they may be expected to
expand in the course of viral infection or of autoim-
mune process. We have analyzed the expression and
function of KIRs and CLIRs in peripheral blood of PNH
patients. The proportion of KIR+ cells within T(CD3+)
lymphocytes was consistently higher in PNH patients
(7.84±7.46, n=10) than in healthy donors (3.26±2.00,
n=22; p<0.01, Mann-Whitney test). The ratio between
KIR+CD3+ and KIR+CD3- cells was 2.61±3.43 in PNH
patients and it was 0.52±0.50 in healthy donors; this
ratio was higher than one in 60% of 10 PNH patients
and only in 13.6% of 22 healthy donors (v<0.02, Fish-
er’s exact test). Similarly, the proportion of CLIR+ cells
(CD94+) was also increased. Based on the expression of
the GPI-linked CD59, the KIR+CD3+ cells did not belong

to the PNH clone. In order to investigate the function
of these cells, we have isolated 20 KIR+ T cell clones
from 2 PNH patients. Fifty per cent of these clones
responded to engagement with appropriate antibodies
by induction of cytolytic activity and by secretion of
IFN-γ and TNF-α, indicating that they belonged to the
activating KIR subset. We conclude that (i) KIR+CD3+ T
cells are increased in PNH, as they are in autoimmune
diseases; (ii) about one half KIR+CD3+ T cell clones from
PNH patients bear activating isoforms of KIR. These
CD3+ KIR+ cells include cells with cytotoxic potential
that may be involved in the pathogenesis of bone mar-
row failure in PNH.

PO299
A NOVEL PROTEOMIC TOOL IN FANCONI ANAEMIA DIAGNOSIS AND
CHARACTERIZATION
Calzone R,# Romano A,# Criscuolo M,§ Savoia A,*
Della Ragione F,§ D’Andrea AD,^ Shimamura A,^
Zatterale A#

#Servizio di Genetica ASL Napoli 1, Napoli, §Diparti-
mento di Biochimica e Biofisica “F. Cedrangolo” II Uni-
versità di Napoli, *Telethon Institute of Genetics and
Medicine (TIGEM) Napoli, Italy;^Dana-Farber Cancer
Institute, Boston MA, USA

Fanconi anemia (FA) is a rare cancer-prone genetic
disease characterized by congenital malformations,
bone marrow failure and chromosomal instability. Usu-
ally the death occurs in the first life decades due to the
consequences of the bone marrow failure. The diagno-
sis is based on the sensitivity of patients’ chromosomes
to diepoxybutane (DEB). The genetic heterogeneity (at
least seven different genes) makes the molecular diag-
nosis difficult or impossible unless the mutated gene is
known by complementation group determination.
Knowing the complementation group is useful also for
genotype-phenotype correlation studies and manda-
tory for prenatal and pre-implantation diagnoses and
for gene therapy. It has been recently clarified that, fol-
lowing an injury to DNA, five of the seven known FA
proteins bind together to form a complex that catalyzes
the monoubiquitinization (Ub) of a sixth protein
(FANCD2) that then colocalizes in nuclear foci with
BRCA1. This finding allowed the development of a new
diagnostic tool based on the analysis of FA proteins by
immunowestern blotting,1 as the finding of Ub-FANCD2
gives us informations about the function of the
upstream five proteins too. Moreover, in case of
absence of a specific FA protein, we immediately can
classify the patient as mutated in the corresponding
gene. The presence of the Ub-FANCD2 is also useful as
a confirmatory test in complementation analysis by
retroviruses. In this way, using specific antibodies
against the proteins FANCA, FANCG and FANCD2, we

228

haematologica vol. 88[suppl. n. 15]:october 2003

Posters : Miscellanea



tested 20 controls and 3 transplanted patients who
showed the expected normal protein pattern. Then we
easily classified 9 patients, previously diagnosed as FA
by DEB test, as belonging to group A by immunowest-
ern blotting, and confirmed that group in one of them
by retroviral complementation test too. Moreover we
found normal protein expression in one patient, who
could be a mosaic or mutated in another gene (BRCA2
or an unknown gene). By these tests most of the
patients can be subtyped, while only a few patients,
belonging to very rare groups, have to be addressed to
classical, time-consuming, complementation studies by
somatic hybrids. At the moment this seems the most
comprehensive diagnostic approach to FA patients.
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PO300
MOLECULAR CYTOGENETIC CHARACTERIZATION OF
T(8;17)(Q22;P13) IN A CASE OF SECONDARY AML (SAML)
Panetta P,* Cox MC,* Trubia M,° Perrotti A,*
Maurillo L,* Mazzone C,* Venditti A,* Amadori S
*Cattedra di Ematologia, Università Tor Vergata,
Ospedale S.Eugenio, Roma, °IFOM Milano, Italy

Acute myeloid leukemia (sAML) secondary to
chemotherapy and/or radiation therapy for other
malignant conditions have emerged as important enti-
ties; sAML are often preceded by a myelodysplastic dis-
ease and associated in 75-100% of cases with high
incidence of cytogenetic abnormalities involving chro-
mosome 5 and 7 and, less frequently, chromosome 3,
8, 9, 12, 17, 21 and the chromosome 11q23 band. Here,
we report a rare case of t(8;17)(q22;p13) in a sAML. The
patient, a 62 years old female, was admitted to our
hospital because of low grade non Hodgkin Lymphoma
diagnosis; the cytogenetic analysis showed normal
karyotype; she was treated with 6 cycles of Fludara-
bine-Idarubicin-Ciclophosphamide (FLUIC) chemother-
apy and obtained complete remission after 6 months;
20 months after FLUIC she developed myelodysplastic
syndrome characterised by severe thrombocytopenia,
normal karyotype and bone marrow blasts 15% (IPSS
score: intermediate 2). Eight months after there was
leukemic evolution (AML M4); the cytogenetic analy-
sis performed on bone marrow revealed a balanced
translocation t(8;17)(q22;p13) as the sole structural
anomaly in all metaphases analyzed; the blasts were

MPO+, CD33+, CD15+, CD36+, CD4+, CD13+, CD11c+,
CD34+, CD14+, CD11b+ and CD117+. The patient under-
went to Fludarabine, Cytarabine, Daunoxome (FLAD)
regimen obtaining complete remission, but died during
consolidation for pneumonia. To investigate a possible
p53 involvement, we performed fluorescence in situ
hybridization (FISH) analysis on methaphase cells with
p53 probe (Vysis Inc.): p53 gene was retained on 17p+

derivative chromosome; then using BAC mapping on
17p13, the breakpoint was revealed between 48B14
and 961a15, telomeric to p53; FISH with PAC 667k14,
revealed PAC involvement. Finally, FISH with probes
mapping on 8q showed the breakpoint between ETO
and C-MYC (studies ongoing). The translocation
t(8;17)(q22;p13) is extremely rare in AML: searching in
the Mitelman’s Catalog only two other cases of de novo
AML were found and the translocation was associated
with complex karyotype.  This is the first case with
t(8;17)(q22;p13) as the sole anomaly and with molec-
ular characterization.

PO301
CHROMOSOME INSTABILITY IS ASSOCIATED WITH THE SEVERITY OF
COOLEY DISEASE
Roccabruna E, D’Ascola DG, Modafferi B, Nobile F
Divisione Ematologia, Azienda Ospedaliera
“Bianchi-Melacrino-Morelli”, Reggio Calabria, Italy

Since the end of the 50’s, the evidence of erythrob-
lasts in mitotic phase with marked signis of structural
and functional abnormalities of karyocynetics in
peripheral blood and bone marrow of patients with
Cooley disease induced hematologists to search for
cytogenetic alterations. Besides aneuploidy to various
chromosomes, frequent breaks in chromatids in periph-
eral blood without prevalence for a particular type of
chromosome were detected. We evaluated the asocia-
tion between the prevalence of such aberrations with
the severity of Cooley’s disease in 9 patients. All were
transfusion-dependent and were treated with subcu-
taneous chelation therapy. Median number of month-
ly transfusion was 2 (range 1-3). Serum ferritin levels
varied from 800 to 3000 ng/mL. Chromosome instabil-
ity was estimated with quantative (number of breaks
per single metaphase and per 100 cells) and qualitative
(chromatid and chromosome breaks) methods. Five of
the 9 patients were identified as having a severe clin-
ical picture. Mean chromatid gaps was 14.8% (range 5-
24) and mean chromosome gaps was 3.4% (range 1-8).
Chromatid breaks were mean 2.1% (range 1-4) and
chromosome breaks were 1.1% (0-4). Severity of Coo-
ley’s disease was inversely associated with chromatid
gaps (p=0.007) and associated with chromosome gaps
(p=0.02). In fact, the 5 patients with a severe clinical
picture had significantly lower percentatge of chro-
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matid gaps (mean 9.3, SD 4.7%) compared to patients
with a better clinical picture (19.2, SD 3.3%, p=0.03)
and higher chromosome gaps (5.0, SD 2.0% vs 2.2, SD
0.8, p=0.02). In conclusion, there seems to be a con-
nection between chromosome instability and progno-
sis in Cooley’s disease. A larger cohort of patients is
necessary to confirm these results.

PO3027
TELOMERE LENGTH ANALYSIS IN MATURE B-CELL
LYMPHOPROLIFERATIVE DISORDERS (MBCLD): MARKED
HETEROGENEITY AND EVIDENCE FOR LONGER TELOMERES IN
GERMINAL-CENTER-EXPERIENCED SUBTYPES
Ladetto M,° Compagno M,° Ricca I,° Pagano M,#
Rocci A,° Francia Di Celle P,# Mantoan B,° Vallet S,°
Drandi D,° Dell’aquila M,° Astolfi M,° Pagliano G,°
Cuttica A,° Marinone C,§ Boccadoro M,° Tarella C°
°Divisione di Ematologia dell’Università di Torino
Azienda Ospedaliera S. Giovanni Battista Torino, Italy;
#Cattedra di Anatomia Patologica, Università di Torino,
Torino, Italy; §Divisione di Medicina n 7, Azienda
Ospedaliera S. Giovanni Battista, Torino, Italy

Telomeres are repeated DNA sequences that play a
critical role in the maintenance of chromosomal sta-
bility in both healthy and cancer cells. Unlike many
other cell subtypes, normal B-cells have highly variable
levels of telomerase activity and TL according to their
differentiation phase. In particular, a characteristic pat-
tern of longer telomeres has been observed in GC-
derived cells conmpared to GC-inexperienced cells. Aim
of this study was to investigate TL in a large panel of
MBCLD to verify whether it reflects TL of their normal
counterpart or whether telomeres are uniformly short
as observed in most non-lymphoid tumors due to pro-
gressive telomere erosion during tumorigenesis. To
address this issue, 110 samples from patients with
MBCLD containing at least 80% of tumor cells were
evaluated. Our panel included 24 follicular lymphomas
(FL), 14 diffuse large cell lymphomas (DLCL), 4 Burkit-
t’s lymphomas (BL), 9 marginal zone lymphomas (MZL),
9 mantle-cell lymphomas (MCL), 32 chronic lympho-
cytic leukemias (CLL) and 18 multiple myelomas (MM).
Median age of patients did not significantly differ
among various subtypes. TL analysis was performed by
Southern blot using a chemiluminescence-based assay.
TL was calculated using the Kodak Digital Science TM
1D Image Analysis Software. In our patient sample,
median TL was 6060 bp (range 1896-14339 bp). TL in
tumor samples did not correlate with patient age, as
opposed to what has been observed in a control panel
obtained from healthy subjects. FL, BL and DLCL had
longer telomeres compared to other lymphoma sub-
types (median 7447 range 5185-14339). CLL and MCL
had the shortest telomeres (median 4120 range 1896-

8961). MZL and MM had an intermediate TL. Analysis
of VH somatic mutations has been carried out in order
to discriminate MBCLD arising from GC-unexperienced
or GC-experienced lymphoid cells. Telomeres are sig-
nificantly longer in MBCLD arising from GC-experi-
enced cells (median 6339 range 3360-14339) com-
pared to GC-unexperienced subtypes (median 3707
range 1896-7383) (p<0.00001). We are currently
assessing the presence of ongoing somatic mutations
in order to differentiate tumors arising from the GC
from those with a post-GC mutational pattern. In con-
clusion, our results indicate the following: i) TL in
MBCLD is highly heterogeneous as opposed to most
non-lymphoid tumors; ii) TL is effectively preserved dur-
ing lymphomagenesis in GC-experienced cells; iii) due
to particularly short telomeres MCL and unmutated CLL
probably are the best targets among MBCLD for ther-
apeutic intervention using the novel telomerase
inhibitors which are currently undergoing pre-clinical
evaluation as anti-cancer drugs.

PO303
GENE MARKING AND POSITIVE SELECTION OF MPB CD34+

TRANSDUCED CELLS FROM MULTIPLE MYELOMA PATIENTS
CONTRIBUTES TO MOLECULAR PURGING OF AUTOGRAFTS
Deola S,* Scaramuzza S,* Sciarretta Birolo R,* Voena
C,° Cergnul M,° Mocchetti C,* Carballido - Perrig N,^
Ficara F,* Dando J,* Pogliani E,” Corneo G,” Carballido
JM,^ Roncarolo MG,* Bordignon C,* Aiuti A*
Bregni M°
*San Raffaele Telethon Institute for Gene Therapy 
(HSR-TIGET), Milano, Italy; °Hematology and Bone
Marrow Transplant Unit, Scientific Institute H.S.
Raffaele, Milano, Italy; ^Novartis Research Institute,
Vienna, Austria; “Hematology and Bone Marrow
Transplant Unit, Hospital S. Gerardo, Monza, Italy

Randomized studies in multiple myeloma (MM)
demonstrate an advantage of high dose chemothera-
py with autologous transplant as compared to conven-
tional chemotherapy (Attal ‘96, Child ‘03). However, in
mobilized peripheral blood (MPB) transplant, residual
myeloma cells contaminate the leukocyte aphereses
and may contribute to relapse. Several reports (Schiller
‘95, Lemoli ‘96) estimated a quantity of 104 - 109 tumor
plasma cells per graft, and a correlation has been
described between a plasma cells contamination >
2×105/L and early relapse (Gertz ‘97). In an effort to
overcome cancer contamination of autografts, a posi-
tive selection of CD34+ cells as a purging approach has
been developed in the past years, however recent stud-
ies showed that 75% of aphereses are still contami-
nated by plasma cells after the selection (Lemoli 2000).
We have developed a purging approach based on CD34+

cell selection, combined with gene transfer of a selec-

230

haematologica vol. 88[suppl. n. 15]:october 2003

Posters : Miscellanea



table marker gene into these cells. This approach takes
advantage of the peculiar biology of myeloma plasma
cells, which undergo a high mortality rate in culture
and have a low labeling index. For these reasons, retro-
viral mediated gene transfer into MM plasma cells does
not achieve appreciable levels of transduction, even
after repeated infection cycles (Bjorkstrand 94). We
attempted to selectively eliminate myeloma cells from
MPB grafts, by transducing CD34+ enriched cells with
a Mo-MLV retroviral vector (BML-1) carrying the
deltaNGFR gene, and by selecting transduced cells at
the end of procedure. We designed patient-specific
primers, based on the myeloma clonal IgH rearrange-
ment, to assess the effectiveness of purging in each
cell fraction at the beginning and at the end (δNGFR+

and δNGFR−) of transduction and selection procedure.
Our transduction protocol includes a 24-hour prestim-
ulation of CD34+ cells with cytokines (SCF, TPO, FLT3-L
at 50 ng/mL), one overnight transduction with BML-1
vector, and the immunoselection of transduced cells by
an anti-deltaNGFR antibody 48 hours after transduc-
tion. We first optimized the procedure with CD34+ cells
of normal donors and solid cancer patients (n=6). Mean
CD34+ cell transduction rate was 26.1±7%, purity of
deltaNGFR selection was 95.1±3%, and yield of recov-
ered cells was 39% of initial CD34+ cell number. We
scaled-up the transduction procedure, reaching com-
parable results. Selected δNGFR+/CD34+ cells main-
tained an LTC-IC potential that was analogous to that
of the respective untransduced counterpart, and trans-
planted in BM/Thymus of 7 SCID-hu mice gave rise to
52.2±15% CD45+, 49.5±23% CD19+, 57.1±15% CD4+,
and 54.5±15% CD8+ bone marrow engraftment. In par-
allel experiments, we assessed the possibility of infec-
tion by retroviral vectors of selected CD138+ MM cells:
in our transduction conditions, no CD138+ cell was
transduced. We applied the transduction and selection
procedure to MPB CD34+ cells obtained from 20 (small
scale: 18 pt, large scale: 2 pt) aphereses of MM
patients. Rate of CD34+ cell transduction was
28.9±11,6%, purity of transduced cells after deltaNGFR
selection was 92.5±5%, and mean number of
deltaNGFR/CD34+ selected cells was 29.7% of initial
CD34+ cell number. We examined at different time
points the presence of residual myeloma cells, with
patient-specific PCR analyses. Ten out of 20 experi-
ments were evaluable: 3 samples were PCR-negative
for MM cells after CD34+ cell selection, 7 were positive
in the CD34+ fraction: 4 of them lost myeloma conta-
minants during the culture, the other 3 lost the mark-
er preferentially in the δNGFR+ fraction. We performed
in 3 samples a limiting dilution assay, showing a 1-2
logs myeloma cells purging with culture procedure, and
a further 0.5 log tumor elimination after δNGFR+ selec-
tion. We conclude that gene marking can be a feasible
and efficient tool to confer a therapeutic benefit to
MM patients. We noticed that transduction culture

conditions itself can contribute to the purging; more-
over, we showed a preferential myeloma purging in
marked and selected cells.

PO304
HSV-TK ENGINEERED DONOR LYMPHOCYTES PROVIDE EARLY
IMMUNE RECONSTITUTION AND CONTROL OF GVHD AFTER
HAPLO-IDENTICAL HEMOPOIETIC STEM CELL TRANSPLANTATION
Bonini C,* Ciceri F,* Marktel S,* Magnani Z,*
Bondanza A,* Zappone E,* Servida P,* Pescarollo A,*
Callegaro L,* Gallo Stampino C,° Bernardi M,* Bregni
M,* Bordignon C* 
*Hematology, Istituto Scientifico H. S. Raffaele;
°MolMed, Milano, Italy

Haplo-identical stem cell transplantation (haplo-SCT)
is a promising therapeutic option for patients with high
risk hematologic malignancies lacking an HLA matched
donor. This therapeutic strategy is limited by the
delayed immune recovery secondary to T cell depletion,
resulting in prolonged risk of post-transplant infections
and high mortality. In this setting, the infusion of small
numbers of unmanipulated donor T cells results in
severe and often lethal forms of GvHD. We previously
showed that the infusion of donor lymphocytes (DLI)
transduced by a retroviral vector to express the herpes
simplex virus thymidine kinase (Tk) is an efficient tool
for controlling GvHD while preserving anti-tumor activ-
ity. We recently designed a dose-finding clinical proto-
col of Tk-DLI for immune reconstitution and relapse
prevention after haplo-SCT. Eight pts with high risk
hematologic malignancies who underwent haplo-SCT
received escalating doses of Tk-DLI starting from 42
days after SCT: three pts received 1×106/kg and five pts
received 1×107/kg CD3+/Tk+ cells. At the time of infu-
sion, no circulating CD3+ cells were detected. Circulat-
ing transduced cells were documented in 7/7 evaluable
pts (median day of engraftment +31 after the low dose,
+23 after the high dose of Tk-DLI, longest follow-up:
30 mo). While no immune reconstitution was observed
after infusion of 1×106/kg, 3/5 pts who received the
highest dose of Tk+ cells reached 50 CD3+/mcl by day
50, increasing steadily thereafter. Analysis on ex vivo
PBLs showed that engrafted T cells were fully func-
tional, being able to proliferate and produce high lev-
els of g-IFN after polyclonal stimulation. Moreover,
when immune reconstitution was achieved, T cells spe-
cific for allogeneic and viral antigens were isolated ex
vivo. In those patients who achieved immune reconsti-
tution after Tk-DLI, no additional anti-CMV treatment
was required. However, 4/8 patients had to be treated
with GCV before immune reconstitution was achieved,
to control CMV infection. This resulted in the rapid in
vivo elimination of Tk cells. In one out of three patients
who achieved immunoreconstitution with the high
dose of TK-DLI a grade II biopsy-proven acute GvHD,
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involving the skin and the liver was observed. The
administration of multiple doses of ganciclovir (10
mg/kg/day), in the absence of immunosuppressive
drugs, quickly resulted in the complete resolution of all
clinical and biochemical signs of GvHD. In conclusion,
Tk-DLI at a dose of 1×107/kg represents a promising
tool for promoting immune reconstitution after haplo-
SCT, while providing an effective and selective treat-
ment for GvHD in the context of haploidentical SCT. A
prospective multicentre european study is ongoing. 

PO305
RETROVIRUS-MEDIATED INTERLEUKIN-12 EXPRESSION IN ACUTE
MYELOID LEUKEMIA-DERIVED DENDRITIC CELLS FOR ANTI-TUMOR
IMMUNOTHERAPY
Curti A,° Alessandrini I,° Pandolfi S,° Isidori A,°
Chiodoni C,* Colombo MP,* Baccarani M,° Lemoli RM°
°Institute of Hematology and Medical Oncology “L. & A.
Seràgnoli”, University of Bologna, Bologna; *Immuno-
therapy and Gene Therapy Unit, Istituto Nazionale per
lo Studio e la Cura dei Tumori, Milan, Italy

IL-12 is a very potent antitumor cytokine but its use
in vivo has been limited by systemic toxicity. Several
studies have evaluated the therapeutical potential of
locally delivered IL-12 by cytokine-gene transduced
tumor cells.  To investigate the capacity of IL-12-pro-
ducing tumor vaccine to overcome the inhibitory effect
of the leukemic microenvironment, we stably trans-
duced a human erithroleukemia cell line K562 with
genes encoding for hIL-12 (p35 and p40). In a cell cul-
ture system which prevents cell-cell contact, trans-
duced and not transduced K562 cells were coincubat-
ed in the presence of PHA stimulated T cells. At the end
of culture, responder cells were intracellularly stained
for IFN-γ. IL-12-transduced K562 cells were capable to
prevent the inhibition mediated by not transduced
K562 cells resulting in increased IFN-γproduction. Sub-
sequently, we retrovirally transduced IL-12 genes into
primary leukemic blasts, which were cultured in pres-
ence of GM-SCF, IL-3 and SCF for 24 hours and then
induced to differentiate into dendritic cells (DC). Only
transduced AML blasts were able to produce signifi-
cant amounts of IL-12. Transduced and not tranduced
blasts were cultured for additional 5-7 days in the pres-
ence of GM-CSF and IL-4. The cells we obtained were
morphologically and phenotypically indistinguishable
from immature DC and they expressed CD40, CD80,
CD86, HLA-DR and CD1a molecules. Moreover,
leukemic DC were fully competent to induce prolifera-
tion of allogeneic T cells compared to primary AML
blasts. Notably, only DC derived from transduced blasts
constitutively produced IL-12. Functionally, no differ-
ence in the capacity to stimulate allogeneic T cell pro-

liferation was documented between transduced and
not transduced leukemic DC. However, type 1 cytokine
production by T cells co-incubated with transduced DC
was increasead as compared to that obtained with not
transduced DC. These data demonstrate that IL-12
genes may be expressed into leukemic DC. Since recent
works have demonstrated a functional impairment of
leukemic DC, the constitutive production of IL-12 by
leukemic DC may result in increased immunogenicity. 

PO306
INNOVATIVE AND RAPID METHOD TO GENERATE MATURE DENDRITIC
CELLS FROM ACUTE LYMPHOID AND MYELOID LEUKEMIC CELLS 
Barbui AM, Borleri G, Salvi A, Mirò C, Barbui T,
Introna M, Rambaldi A
Unità di Ematologia, Ospedali Riuniti di Bergamo, Italy

An effective T cell response against leukemic cells
largely depends on the immunogenic properties of
these latter. The in vitro generation of dendritic cells
(DCs) from freshly isolated leukemic cells could repre-
sent a usefull approach to address this problem.
Encouraging results have been described when FAB
M4-5 acute myeloid leukemias (AML) were put in cul-
ture, but few successes have been reported when dif-
ferent AML-FAB subtypes or acute lymphoblastic
leukemias (ALL) were used. Moreover, time to obtain
DCs differentiation has been usually referred between
7 and 14 days and cell death was invariably associat-
ed. Recently the use of calcium ionophore (CI) was
reported as capable to induce DCs differentiation from
15 patients with chronic phase CML. Aims of this study
are to define optimal culture conditions for a rapid and
reproducible DCs differentiation from AML and ALL
using different combination of clinical grade cytokines
and CI. In vitro differentiation of DCs from leukemic
cells was tested using freshly isolated blasts from 9
cases of B precursor ALL,1 case of T-ALL, and 5 AML
patients (FAB M1). Different culture conditions were
tested, but the combination of Stem Span serum free
medium (StemCell Technologies, Vancouver, BC) sup-
plemented with CI (100 ng/mL), GM-CSF (100 ng/mL)
and IL-4 (50 ng/mL) gave the best results. Surface
expression of CD40, CD80, CD83, CD86, CD54, CD58,
HLA ABC and DR was analyzed at day 0, +4 and + 7 of
culture. Moreover, FITC dextran (MW 70000) uptake
capacity, induction of T cell proliferation, and cytokines
production on allogeneic T lymphocytes were analyzed
at day +5. After 4 days we could document an effec-
tive dendritic cell differentiation in 8/10 ALL and 5/5
AML. Indeed, the expression of costimulatory mole-
cules, was significantly increased in all AML and B pre-
cursor ALL cases, but not in the T-ALL sample. CD80
expression at day 4 increased to a median value of 32%
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of AML and 41% of ALL cells; CD83 to 33% (range 10-
62) and 65% (range 48-62); CD 86 to 36% (range 20-
55) and 85% (range 51-89) and finally CD40 to 10%
(range 8-40) and 35% (range 5-70). By contrast, adhe-
sion molecules (CD54 and CD58) and HLA antigens
(ABC and DR) remained highly expressed throughout
out the all period of in vitro culture. No evidence of
cell death was documented by FACS analysis (7AAD
staining), and cells acquired FITC dextran endocytosis
capacity (median 18% after 60 minutes). After 5 day of
in vitro culture, leukemic cell derived DCs induced a
strong allogeneic response on adult peripheral blood
derived T cells as well as on cord blood derived naive T
cells as detected by a colorimetric MTT proliferation
assay, and cytoplasmic production of IFNγ and IL-10.
The combination of CI, GM-CSF and IL-4 can repro-
ducibly induce a rapid DCs differentiation in the major-
ity of patients with AML and B precursor ALL thus
allowing to design innovative strategies for adoptive,
antileukemic specific immunotherapy.

PO307
A NEW PATHWAY FOR THE INHIBITION OF CELL CYCLE
PROGRESSION IN  T CELLS: ROLE OF CHK2 AND CDC25A
Brusa G,* Arpinati M,* Chirumbolo G,* Urbini B,*
Perrone G,* Tura S,* Baccarani M,* Santucci MA,*
Rondelli D*°
*Research Center for Transplant Immunology, Institute
“Seràgnoli”, University of Bologna, Italy; °Stem Cell
Transplant Program, Section of Hematology/Oncology,
University of Illinois, Chicago, IL, USA

T cells encountering antigens under blockade of
B7:CD28 costimulatory pathways become unrespon-
sive, incompetent to expand and differentiate upon fur-
ther stimulation. The mechanism(s) underlying block-
ade of cell cycle progression in unresponsive T cells are
still poorly understood. Although it is known that T cells
stimulated under costimulatory blockade overexpress
p27kip1, a well known inhibitor of cell cycle progres-
sion, recent data have demonstrated that the presence
of p27 is not essential to the induction of unrespon-
siveness, suggesting that other pathways may be
involved in the process. In this study we investigated
whether the ATM-chk2-Cdc25A pathway, that has been
recently shown to be involved in the blockade of cell
cycle progression in a variety of mammalian cells, upon
irradiation and/or starvation, has a role in the induction
of T cell unresponsiveness. Unfractionated  peripheral
blood mononuclear cells were stimulated with PHA for
3-6 days in the presence or absence of human recom-
binant CTLA4-Ig at 10 mg/mL (kindly provided by Dr.
Maccario, Pavia, Italy); the amount of p27kip1, chk2,
Cdc25A and cdk2 proteins was assessed on the har-
vested cells by western blotting and immunoprecipita-

tion methods and labeled with specific antibodies. As
we have previously demonstrated, T cell proliferation at
6 days was inhibited by 70-90% in the presence of
CTLA4-Ig, wheras no difference was observed at earli-
er time points (1-2 days), confirming that CTLA4-Ig
inhibits T cell expansion. To test whether the lack of T
cell proliferation depended on defective cell cycle pro-
gression, we measured the concentration and the enzy-
matic activity of cycline-dependent kinase 2 (cdk2),
which is essential for the entry into the S phase of the
cell cycle, at various time points following stimulation.
Stimulation of T cells with PHA was associated with an
early (1-2 days) upregulation of cdk2 concentration
and activity, that further increased up to 6 days. Inter-
estingly, while CTLA4-Ig did not affect cdk2 concen-
tration and activity early after stimulation, at 6 days
cdk2 concentration and activity were both strongly
reduced in unresponsive T cells as compared to controls
(n=3). As the activity of cdk2 is known to be inhibited
by p27, while it is induced by Cdc25A, through acti-
vating dephosphorylation, we tested whether the
reduction of cdk2 activity in anergic T cells depended
on chk2-Cdc25A pathway. Indeed, at 6 days, anergic
cells showed markedly higher levels of p27 as com-
pared to controls, whereas levels of Cdc25A were
strongly reduced (n=3), thus suggesting that both path-
ways contributed to reduced cdk2 activity in unre-
sponsive T cells. Interestingly, levels of Cdc25A were
comparable in the presence or absence of CTLA4-Ig at
1-2 days. Finally, we tested whether the downregula-
tion of Cdc25A depended on chk2, that is known to
phosphorylate Cdc25A so as to increase its degradation
rate. Levels of chk2 were markedly increased  in CTLA4-
Ig-treated T cells at 6 days, whereas they were compa-
rable to control cells early after stimulation (n=3). In
conclusion, our data suggest that the blockade of T cell
expansion by CTLA4-Ig is accompanied by upregula-
tion of chk2, leading to downregulation of Cdc25A lev-
els, which in turn prevents activation of cdk2 and pro-
gression of the T cell into the S phase of the cell cycle.
As the chk2-Cdc25A pathway has been shown to be
induced by cellular starvation, we hypothesize that its
activation in unresponsive T cells may be related to
their lack of T cell growth factors such as IL-2. Devel-
opment of agents specifically targeting these mole-
cules might help to devise novel strategies to manipu-
late immune responses in vivo.
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PO308
GRANULOCYTE COLONY-STIMULATING FACTOR PROMOTES THE
GENERATION OF TOLEROGENIC DENDRITIC CELLS THAT INDUCE
REGULATORY T CELLS
Rutella S,* Bonanno G,^ Pierelli L,§ Capoluongo E,*
Ameglio F,° Spirito FR,* Mariotti A,^ Contemi AM,*
Curti A,** D’ Onofrio G,* Scambia S,^ Lemoli RM,**
Leone G*
Departments of *Hematology and ^Gynecology,
Catholic University Medical School, Rome, Italy;
§Department of Blood Transfusion, Viterbo, Italy;
°Department of Clinical Pathology, Fatebene-
fratelli/AFAR, Rome, Italy; **Institute of Hematology
and Medical Oncology “L. & A. Seràgnoli”, University
of Bologna, Italy

We have recently demonstrated that G-CSF promotes
the generation of T regulatory (TREG) cells capable of
releasing high amounts of TGF-β1 and IL-10. In this
study, we investigated whether the immunomodulato-
ry effects of G-CSF might be mediated by dendritic cells
(DCs). To this end, DCs were differentiated from CD14+

monocytes in the presence of serum collected before
(pre-G) and after clinical administration of G-CSF
(post-G). Similar to incompletely matured or semi-
mature DCs, DCs cultured with autologous post-G
serum expressed high levels of costimulatory molecules
and HLA-DR, and exhibited diminished IL-12p40
release. Post-G DCs promoted tolerance in naive allo-
geneic CD4+ T cells and orchestrated a TREG response,
as shown by a peculiar T-cell cytokine secretion profile
(IL-2lowIL-4low/-IL-5+IL-10+TGF-β1+), and by suppression
of nonregulatory CD4+ T cells that was crucially depen-
dent on TGF-β1 and IL-10. Importantly, post-G DCs
were completely insensitive to maturation stimuli but
efficiently presented nominal antigens to autologous
CD4+ T cells. As shown by neutralization studies, IFN-
α and IL-10 contained in autologous serum and pro-
duced by marrow stromal cells upon G-CSF treatment,
synergistically inhibited IL-12p40 release and promot-
ed the acquisition of regulatory features by post-G DCs.
Furthermore, phenotypic and functional features of
post-G DCs were entirely replicated by the addition of
exogenous IL-10 and IFN-α to post-G monocytes dur-
ing the DC differentiation process. Collectively, we
identified a novel mechanism of immune regulation
effected by G-CSF that might be exploited therapeuti-
cally for tolerance induction in autoimmune disorders.

PO309
PROGNOSTIC SIGNIFICANCE OF UNUSUAL KARIOTYPE
ABNORMALITIES IN ELDERLY(>60 Y) ACUTE MYELOID
LEUKEMIA(AML). RETROSPECTIVE ANALYSIS OF 37 PATIENTS
Ronci B, Chierichini A, Stagni MI,* Tozzi C,*
Persiani M, Calvieri F,* Luzi G, Annino L
Hematology Unit, * Cytogenetic Unit, Azienda Sanita-
ria S.Giovanni-Addolorata, Roma, Italy

The response to intensive induction in elderly patients
with AML is usually disappointing since 1) age per se
represents a poor prognostic factor, 2) the occurrence of
cytogenetic abnormalities, though rare, may play an
unfavourably role. Between February 1998 and May
2003, at our Institution, in 37 consecutive elderly pts (16
females and 21 males, median age 72 y, range 61-85y),
conventional G-banding karyotypic analysis was carried-
out at diagnosis. Results: out of 37 pts 25 (54.8%) exi-
hibiting clonal (> 3 metaphases) abnormalities, 8(37.1%)
resulted to have a normal karyotype, finally in 4 cases
cytogenetics failed because of no metaphases: cytoge-
netic results are detailed in the table below.

Cytogenetic n° patient Frequency age
Abnormality

+8 6 16,2% 70 (m.a.)*
-7/del(7q) 5 13,5% 72”
+13/del(13q) 4 10,8%  75”
Complex karyotypes  4 10,8% 69”
-5/del(5q) 3 08,1% 72”
t(4;11)(q21;q23) 1 02,7% 62
t(9;11)(q22;q23) 1 02,7% 66
t(8;21)(q22;q22) 1 02,7% 65
Normal karyotype 8 21,7% 68 (m.a.)
No metaphases 4 10,8% 68 (m.a.)
Total 37 100% 72 (m.a.)

*m.a.: median age.

As to induction, 18 pts were considered elegible for an
intensive treatment: such as DNR+ARA-C(3+7) sched-
ule (12), Gimema LAM 99 (4), and FLA-G regimen (2),
respectively. The remaining 21 cases, which median age
was 78, were treated with palliative (11), or support-
ive(8) therapy, finally 2 patient died before treatment
onset.. As to response treatment 9 (50%) out the 18
patients treated with intensive regimen achieved CR, 1
PR; thus overall response rate (CR+PR) was 55,5%%; 5
were refractory, and 3 died during induction. In all CR
cases cytogenetics at CR time was found to be normal.
None of the patients treated with palliative approach
achieved response and died. Complex kariotype abnor-
malities are usually associated with poor treatment
response, while in our series 3/4 (75%) achieved CR, and
only 4 of the 8 (50%) with normal cytogenetics were
CRs. The high incidence (10.8%) of chromosome 13
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abnormalities in our series does seem to contrast with
findings in other experiences, referring an incidence of
1%; this event may be related to the increased median
age (75 y) and male sex prevalence. In elderly AML a
correct assessment of cytogenetics at diagnosis and dur-
ing treatment phases should be considered mandatory,
since it can allow to detect abnormalities, up to now,
defined rare as well as to define their role in influenc-
ing treatment response and disease outcome.

PO310
CHARACTERIZATION OF A NEW CASE OF T(5;17)(Q35;Q21)  VARIANT
ACUTE PROMYELOCYTIC LEUKEMIA
Nicci C, Ottaviani E, Luatti S, Giannini B, Grafone T,
Tonelli M, Motta MR, Malagola M, Berti M, Pelliconi
S, Martinelli G, Baccarani M, Testoni N
Istituto di Ematologia e Oncologia Medica Lorenzo e
Ariosto Seràgnoli, Università di Bologna, Italy

Acute promyelocytic leukemia (APL) almost always
involves a chromosomal translocation t(15;17)
(q22;q21), that results in the fusion of the retinoic acid
receptor alpha; (RARalpha) gene with the transcription
factor gene PML. Rare variant APL translocations have
been described, involving translocations fusing RARal-
pha to partner genes other than PML. These transloca-
tions include t(11;17)(q23;q21), t(11;17)(q13;q21),
t(5;17)(q35;q21) and dup(17)(q21.3q23), whereby RAR-
alpha is fused to the PLZF, NuMA, NPM and STAT5b
genes respectively. The t(5;17)(q35;q21) variant is a
very rare abnormality; a total of four such cases have
been identified. All these cases were pediatric (age: 2,5-
12 years): 2 males and 2 females. Usually the leukemic
promyelocytes exhibited hypergranular cytoplasm and
absence of Auer rods. In all the cases RT-PCR demon-
strated expression of NPM-RARalpha, while a recipro-
cal RARalpha-NPM fusion was described in three
patients. Although, in the original report two expressed
NPM-RARalpha isoforms have been found, presumably
as a result of splicing, the three following case reports
indicated expression of only the shorter NPM-RARal-
pha transcript. It seems there is evidence to indicate
that the t(5;17) blasts can respond in vitro to the dif-
ferentiating effects of ATRA, and in the one evaluable
case treated with ATRA, the patient attained a remis-
sion. Here, we describe a further case of t(5;17)
(q35;q21). The patient, a 29 year old man, presented
with granulocytic sarcoma. A complete blood count
revealed leukocyte count of 2,9x109/L, with a white cell
differential of 78% neutrophils, 11% lymphocytes, 1%
monocytes and 1% metamyelocytes. Haemoglobin was
8.3 g/dL and platelets were 101x109/L. A bone marrow
aspiration showed a hypercellular marrow with 90%
promyelocytes; Auer rods were not detected. A  diag-
nosis of acute myelogenous leukemia subtype M3 has

been made. The karyotype was: 46,XY,t(5;17) (q35;q21)
(23/27)/46,XY (4/27). The involvement of RARalpha
gene was confirmed by FISH analysis. RT-PCR demon-
strated expression of NPM-RARalpha and RARalpha-
NPM. Moreover, we identified two different isoforms of
NPM-RARalpha: one is 94 nucleotides shorter than the
other one. The patient was treated initially with idaru-
bicin, cytosine-arabinoside and all-trans retinoic acid.
Morphological and cytogenetic remission were
obtained. Molecular remission was reached after oth-
er three cycle of therapy, including idarubicin, mithox-
antrone, etoposide, 6-thioguanine and all-trans retinoic
acid.

This work was supported by grants from: Ateneo 60%,
Fondazione del Monte di Ravenna e di Bologna. 
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LYMPHOPROLIFERATIVE SYNDROMES
AND ACUTE LYMPHOID LEUKEMIAS

Chronic Lymphocytic Leukemia and
Lymphoproliferative Syndromes

PU001
B CELL MALIGNANCIES AND ANGIOEDEMA DUE TO ACQUIRED
C1-INHIBITOR DEFICIENCY: LONG-TERM FOLLOW UP OF 23 PATIENTS
AND REVIEW OF THE LITERATURE
Castelli R,* Zingale LC, Zanichelli A, Pappalardo E,
Folcioni A, Agostoni A, Cicardi M
Department of Internal Medicine University of Milan,
*Department of Emergency Medicine IRCCS Ospedale
Maggiore, Milan, Italy

Angioedema due to acquired deficiency of the
inhibitor of the first component of the human comple-
ment (CI-INH) is a rare condition. Little more than 100
cases have been reported in the literature and this con-
dition is usually referred to as acquired angioedema
(AAE). Two variants of the disease are described: type
I, associated with lymphoproliferative disease or other
malignancies and type II (autoimmune) with detectable
autoantibodies to C1-INH. A hereditary form of C1-
INH deficiencies is also described (HAE). The clinical
signs of C1-INH deficiency includes subcutaneous, non-
pruritic swelling without accompanying urticaria,
involvement of the upper respiratory tract, and partial
obstruction of the gastrointestinal tract presenting as
abdominal pain. AAE differs from HAE for the absence
of family history of Angioedema, and late onset of
symptoms, moreover, response to treatment varies due
to the C1-INH hypercatabolism of AEE. Characteristics
of AEE are the increased consumption of C1-INH and
the hyperactivaction of the classical pathway of the
human complement. As a consequence these patients
have almost undectable serum levels and/or activity of
C1 -INH., C1q, r,s, C4 and C2. AAE is frequently report-
ed in association with B Lymphocyte proliferation,
either true malignancies or monoclonal gammopathies
of undetermined significance or in association with
lymphoproliferative diseases. The etiopathogenetic puz-
zle of AAE is completed by the description of autoan-
tibodies inactivating C1-Inh. Initially identified in oth-
erwise healthy patients, they were later described also
in patients with associated diseases. These autoanti-
bodies are common in patients with MGUS, and fre-
quently exhibit the same isotype of the M component.

It becomes clear from above that the entire array of B
lymphocyte disorders (autoimmunity, MGUS, overt neo-
plasia) is present in AAE. We report our experience of
23 AAE patients followed up to 25 years, and reviewed
the data of the literature. The patients have been fol-
lowed for a median of 8 years. C1-Inhibitor activity was
measured with chromogenic assay. Autoantibodies to
C1-Inhibitor were detected by ELISA. Median age at
onset of angioedema was 57 years, range 39-75. All
patients had C1-Inhibitor function and C4 antigen
below 50% of normal. C1q was reduced in 17 patients.
Autoantibodies to C1-Inhibitor were present in 17
patients. Long-term prophylaxis of attacks with dana-
zol was effective in 2 of 6 patients, and tranexamic
acid in 12 of 13 patients. Therapy with C1-Inhibitor
plasma concentrate was necessary in 12 patients: 9
had rapid positive response, 3 became progressively
resistant. Associated diseases at the last follow up
were: 3 non Hodgkin lymphomas, 1 chronic lympho-
cytic leukemia, 1 breast cancer, in 13 monoclonal gam-
mopathies of uncertain significance (MGUS). In 4
patients no pathologic condition could be demonstrat-
ed. AAE patients present higher risk for B cell malig-
nancies than general population, with regard to the
presence of MGUS, none of our 13 patients with MGUS
in a median follow up of 8 years presented disease pro-
gression to myeloma suggesting that their risk of
malignancy is not higher than in other patient with
MGUS. The presence of autoantibodies to C1-INH do
not exclude the possibility of developing B cell malig-
nancies. Anti-fibrinolytic agents are more effective
than attenuated androgens in long-term prophylaxis:
AEE patients can be resistant to replacement therapy
with C1-inhibitor plasma concentrate.

PU002
PURGING IN VIVO WITH CAMPATH-1H AND AUTOLOGOUS
TRANSPLANTATION IN CHRONIC LYMPHOCYTIC LEUKEMIA 
NON RESPONDING TO FLUDARABINE: A CASE REPORT
Pezzullo L, Finizio O, Bene L, Fontana R, Graziani F,
De Rosa C, Ferrara MG, Mettivier V
U.O.C. di Ematologia, A.O.R.N. A. Cardarelli, Naples, Italy

Recent observation suggest that monoclonal anti-
bodies can have might a role in lymphoprolyferative
disorders, the prognosis for not responder patients at
fuladarabine therapy is bad, and high doses chemother-
apy with autologous bone marrow transplantation can
check better and for a longer time the disease. Case
report: 48 years-old man with diagnosis of chronic lym-
phocytic leukemia (CLL) stage IV B in November 2001.
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Has effected 6 cycles of fludarabina e.v. getting a
hematological partial remission but not nodal, for such
motive has effected other 2 cycles of chemotherapy
and in December 2002 has begun therapy with cam-
path-1H to the dose of 30 mgs s.c. for 3 days the week
for a total dose of 313 mgs. The medullary immunophe-
notype before campath it showed an infiltration(cells
CD5/CD19+) of 8%, while at the end of the therapy
such infiltration was 1.9%, while smaller nodal answer
has been. In March 2003 has effected therapy with
ciclophosphamide to tall doses (7 g/kg) and G-CSF for
mobilization CSP. The patient in the week of the mobi-
lization has effected other 90 mg of Campath and with
2 leucoapheresis picks up 5×106 of CD34/kg, the har-
vest still showed a 0.5% infiltration and they were
completely you regress the limphomegalies. In April
2003 the patient has been conditioned according to
BEAM scheme and has been infused with 3×106

CD34/kg. From the day +1 a day +5 have effected oth-
er 90 mg of campath s.c. Has not been late effect dur-
ing the hospitalization and the hematological recovery
(n> 500 and plts> 20000) has been documented in day
+16. In day + 30 medullary control has underlined com-
plete absence of disease infiltration (CD5/CD19+: 0%)
and a TC total body has not underlined linphomegalies.
Hematologic recovery in some patient has been slow (a
day +60 pLts: 28000) and has needed blood support (in
average 1 bag of blood weekly). Infectious episodes are
not documented it continues prophylaxis with Bactrim;
itraconazolo and valaciclocir.  In conclusion, is result
excellent the purging in vivo with campath succeeding
in getting after bone marrow transplantation, for the
complete remission (nodal and hematological) in a
patient with CLL to bad prognosis. With the used
scheme infections neither reactivation they are not
underlined CMV, is result slower the recovery post-auto
and more intense the blood support. For the evaluation
of long-term answer is necessary a longer follow-up
and this scheme of treatment could be useful in first
line for the patients

PU003
ALEMTUZUMAB IN SALVAGE THERAPY FOR AN ELDERLY PATIENT
WITH REFRACTORY BLASTIC NATURAL KILLER LYMPHOMA:
A CASE REPORT
Pezzullo L, Fontana R, Bene L, Finizio O, Graziani F,
De Rosa C,  Ferrara MG, Mettivier V
U.O.C. di Ematologia, A.O.R.N. A. Cardarelli, Naples, Italy

Blastic NK lymphoma is a rare lymphoproliferative
disorder characterized by involvement of bone marrow,
peripheral blood and extra nodal sites (skin, CNS etc.)
and an aggressive clinical course. Case report: A 73
year-old man has received in September 2002 diagno-
sis of blastic NK lymphoma stage IV with skin presen-

tation (phenotype: CD56+; CD4+; CD2+; CD5+; CD36+:
CD33+; HAL−DR+). Initial treatment starting with CHOP
for 6 courses achieving the complete remission. In
March 2003 bone marrow relapse of the lymphoprolif-
erative disease has been documented (60% of cells CD
56+; CD4+) and for poor general conditions has started
CVP therapy getting a serious cardiac toxicity and any
hematological response. In April 2003 has started ther-
apy with Campath-1H (30 mg 3 times at week) for per-
sistence disease and very bad performance status, 3
week after the patient have continued to require
platelets and blood transfusion. In fourth week, clear-
ance of the peripheral blasts but persistence of
medullary disease has been documented by flow
cytometry. The patient has died in fifth week, from ther-
apy, for coronary. In conclusion the blastic NK lym-
phoma is a very aggressive disease. Conventional com-
bination therapy has been unsuccessful in achieving
long-term remission with survival often less than 9
months. Role of monoclonal antibodies in this rare enti-
ty has not been reported so far. Campath-1H is a mon-
oclonal antibody targeted against CD52 antigen
(expressed on both T and B lymphocytes, NK cells and
monocytes). Our experience in this rare pathology sug-
gests a potential role of Campath-1H in blastic NK lym-
phoma. Interesting is the use of this monoclonal anti-
body in maintenance, after chemotherapy-activated
remission, in this disease would be interesting. 

PU004
NATURAL KILLER CELL DISEASE: WHAT DIAGNOSIS?
WHICH THERAPY? OUR EXPERIENCE OF THREE CASES
Pezzullo L, Bene L, Finizio O, Fontana R, De Rosa C,
Graziani F, Ferrara MG, Mettivier V
U.O.C. di Ematologia, A.O.R.N. A. Cardarelli, Naples, Italy

Natural killer cells are a distinct no-T no-B lineage of
lymphocytes. Malignant hematolymphoid disorders
arising from NK cells, have become recognized in past
decade. Phenotypically different disease can be distin-
guished with aggressiveness and response to treatment
different. In our Division we have observed, in the last
12 months, 3 cases of NK pathology with different phe-
notypic characteristics and aggressiveness, they have
been treated with different therapies. CASE 1: 81 year-
old man has received in July 2001 diagnosis of refrac-
tory anemia and expansion of CD16+/CD56− popula-
tion. Epoetin and steroid treatment failed and increas-
ing transfusion requirement. In October 2001, a new
medullary aspiration has shown a PRCA and has con-
firmed NK expansion. The molecular biology, the viral
and tumor examinations are results negative. In Janu-
ary 2002 has been started unsuccessfully therapy with
cyclosporine. In June 2002, transfusion requirement
was of around 3 bags of blood every week, worsens the
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pancitopenia and persist NK expansion. In July 2002
has started therapy with low doses of ciclophos-
phamide (50 mg/day). From August 2002 to February
2003 the patient has never been transfused and the
hematological values were normal. Relapsed in March
2003 has been necessary transfusion therapy (around
one bag every two weeks) and increase of ciclophos-
phamide therapy (100 mg/day). The patient has died in
May 2003 for pulmonary infection. Case 2: 36 year-old
man, in July 2002 has received diagnosis of NK acute
myeloid leukemia (phenotype: CD7+; CD56+; CD34+;
CD33+; CD117+; cyCD3+) with cutaneous interest and
has started DCE induction; the aplasia has been com-
plicated by a pulmonary aspergillosis and has succeed-
ed in having complete remission. In December 2002
has been documented relapse of the leukemic disease
and the patient has been treated with MEC scheme
with which has succeeded to have new complete remis-
sion, consolidated in February 2003 by new MEC ther-
apy. In May 2003 new relapse of leukemia disease and
the patient has started lifesaving therapy waiting for a
possible transplantation. CASE 3: 73 year-old man, in
September 2002 has received diagnosis of NK lym-
phoblastic lymphoma with cutaneous and medullary
interest (phenotype: CD56+; CD4+; CD2+, CD5+; HLA-
DR+; CD36+; CD33+), has started CHOP therapy × 6
cycles succeeding in finding complete remission. In
March 2003 medullary relapse of linphoprolipherative
disease has been documented (60% of cells CD56+;
CD4+) and for bad general conditions have begun CVP
therapy with which has had a serious cardiac toxicity
and any hematologic response. In April 2003 he began
Campath-1H therapy. In the fourth week he had doc-
umented clearance of peripheral blasts but disease per-
sistence in bone marrow. The patient died in the fifth
week of Campath therapy from heart disease. In con-
clusion, NK diseases have various biological character-
istics that often require aggressive therapies but with
disappointing results. Transplant stategies are suitabel
in this type of pathology and immunological therapies
might be indicated for the control of minimal residual
disease (e.g. Campath-1H;  αIFN).

PU005
DEFECTIVE CD1c EXPRESSION IN CHRONIC LYMPHOCYTIC
LEUKEMIA/SMALL LYMPHOCYTIC LYMPHOMA
Cro L, Zucal N, Guffanti A,* Fracchiolla NS,  Romero L,
Nobili L, Maiolo AT, Baldini L
U.O. Ematologia 1, Ospedale Maggiore IRCCS, Univer-
sità degli Studi, Milano; *Divisione Medicina I, Ospeda-
le Fatebenefratelli e Oftalmico, Milan, Italy

Using oligonucleotide microarray analysis to profile
the expression of chronic lymphocytic leukemia (CLL) B
cells, Zheng et al. (Leukemia, 16:2429, 2002) have

recently shown that CLL cells significantly down-reg-
ulate transcripts from CD1c genes encoding proteins
known to be involved in innate and adaptive immuni-
ty. The available data concerning CD1c antigen expres-
sion in B-cells from chronic lymphoproliferative dis-
eases (CLD) are few and not recent. Since 1990, and as
part of our routine diagnostic panel, we have evaluat-
ed by means of flow cytometry CD1c expression in
peripheral blood lymphocytes (PBL) from 735 patients
with CLD and in lymph node cell suspensions (LNC)
from 173 patients with non-Hodgkin lymphoma (NHL).
The 735 cases of CLD were diagnostically defined as
follows: 505 cases of classic B-CLL, 78 cases of variant-
CLL (sIgbright/CD5+/CD23 variable/FISH t(11;14) nega-
tive), 31 cases of leukemic forms of mantle cell lym-
phoma (sIgbright/CD5+/CD23 variable/FISHt(11;14) posi-
tive) and 121 cases of CD5, CD10 and CD103 negative
forms. The histologic diagnoses of the 173 NHL cases
were 28 lymphocytic NHLs (SLL), 17 mantle cell lym-
phomas (MCL), 24 lymphoplasmacytic/immunocytomas
(LP-IC), 21 marginal zone lymphomas (MZ-NHL), 46
follicular lymphomas (Fo-NHL) and 37 diffuse large-
cell lymphomas (LCL-NHL). The PBL analyses showed
that the frequency of CD1c expression was lowest in
the patients with B-CLL (95/505 positive cases, 18.8%;
p <0.0001); furthermore, the positive cases frequently
(61%) showed partial CD19/CD1c coexpression (>20%
and <60% of B-cells; degree of reactivity: 1). In the
other forms of CLD, CD1c expression was very common
(more than 80% of cases) and involved the majority of
B cells (degree of reactivity: 2). A similar pattern was
observed in the patients with low-grade NHLs: only
11/28 cases of SLL (39%) showed CD1c positivity
(prevalent degree of reactivity: 1); in the other low-
grade hystotypes, CD1c expression (prevalent degree
of reactivity: 2) was found in 72-85% of the cases.
Interestingly, a low percentage of positive cases was
also observed in LCL-NHL (14/37 casi, 37.8%), although
the degree of CD1c reactivity was 2. An overall com-
parative analysis of the relationships between the
expression of CD1c and that of the other tested CDs
revealed an inverse correlation (Pearson coefficient = -
0.5) with CD43 and a direct correlation with CD79b
and CD49d (Pearson coefficient = 0.5). No relationship
was found with CD38 expression in B-CLL. The defec-
tive expression of CD1c antigen in CLL/SLL patients is
not only relevant diagnostically, but also biologically:
the possible meaning of its down-regulation needs to
be clarified by means of further biological studies.
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PU006
EFFICACY AND SAFETY OF PEG-INTERFERON α-2B PLUS RIBAVIRIN
FOR INITIAL TREATMENT OF CHRONIC HEPATITIS C VIRUS RELATED
MIXED CRYOGLOBULINEMIA. A MULTICENTRIC STUDY
Mazzaro C, Donada C, Zorat F, Di Gennaro G, Tirelli U,
Virgolini L, Pozzato G
Department of Medicine Pordenone General Hospital,
Department of Medicine, Gorizia General Hospital,
Division of Oncology, C.R.O. Aviano, Department of
Internal Medicine, University of Trieste, Italy

Conventional therapy for chronic HCV is actually
based on the employment of a combination therapy
with peg-interferon-α (PEG-IFN) plus ribavirin (RBV).
There are reports that a combination of Interferon-α
with ribavirin is efficacious in the treatment of patients
with HCV positive mixed cryoglobulinemia (MC), while
there are no controlled studies of a therapy with PEG-
IFN plus RBV in patients with HCV positve MC. Aim of
the Study: The aim of this study was to evaluate the
efficacy and the tolerance of therapy with PEG-
IFN+RBV in patients with chronic hepatitis C related
MC. Materials and Methods. Fifteen consecutive
patients with MC were recruited into the study (8 F/7M,
median age 52±8 yrs). Of these, 80% had type II MC
and 20% had type III MC with a median cryocrit of
4.1%. Severe chronic hepatitis was present in 11 cases
(73.3%), while mild chronic hepatitis was observed in
4 cases(26.7%). All cases were HCV-RNA positive,
genotype 1 (53%), or non-1 genotypes (47%). The 15
patients were treated with peg-interferon α2b at a
dose of 1 µg/kg per week plus Ribavirin 800 or 1000 mg
per day for 24 weeks and after followed for an addi-
tional 24 weeks. Only medium to low-dose steroids
were allowed, already administrared at the time of
recruitment. Results: At the end of therapy, we
observed a reduction of the mean cryocrit level (from
4.12±2.0 to 0.6±0.9% p< 0.02), of the mean ALT level
(from 141.9±51 to 36±6. 6 U/L p< 0.05), and of the
purpura score (from 2.0±0.6 to 0.4±0 p< 0.05). More-
over, we observed the complete virological response in
11 cases (73.3%). Virological response was higher in
patients with genotype non-1 (5 cases) than in patients
with genotype 1 (2 cases). In one patient with glomeru-
lonephritis, a reduction in proteinuria was observed but
at the completion of therapy, the proteinuria returned
to pretreatment levels. Four cases (26.6%) obtained no
response. Treatment was well tolerated. One case dis-
continued therapy to 12 weeks for autoimmune thy-
roiditis. At the end of follow up 7 patients (46.6%) had
sustained virological, biochemical and a symptomatic
vasculitis response, without detectable cryoglobulins
in serum. In conclusion, in patients with MC, PEG-IFN
plus RBV therapy was more effective than combina-
tion standard therapy (IFN+RBV). Clinical and immuno-
logical response seems to be correlated with the erad-

ication of HCV. PEG-IFN plus RBV may represent a safe
and effective alternative to standard immunosuppres-
sion in MC. 

PU007
REPORT OF A CASE OF PERSISTENT PARTIAL HEMATOLOGIC
RESPONSE AFTER IRRADIATION OF THE SPLEEN IN A PATIENT
AFFECTED BY CHRONIC LYMPHOCYTIC LEUKEMIA TREATED
CHRONICALLY WITH CLORAMBUCIL AND PREDNISONE
Giglio G,* Romito S,* Morganti A,° Macchia G°
*U.O. of  Oncology and Haematology O.C. A.Cardarelli,
Campobasso; °U.O. of  Radiotherapy, Università Catto-
lica del S.Cuore, Campobasso, Italy

Radiotherapy has a secondary, but well-defined role
in the CLL. The classical approaches is chemotherapy.
Radiotherapy of the spleen, besides its potential reduce
the neoplastic mass it has the possibility to induce sys-
temic effects like the reduction of the bone morrow
infiltration with recovery of the hematological parame-
ters. The radiotherapy would determine an action direct
on the neoplastic cells in the spleen with normalization
of the T lymphocyte of the speen and peripheral  with
suppressive activity and potentially jointly responsible
of the anemia and thrombocytopenia. We in this work
bring again the case of a men of 65 years feign from LLC
taken care of with chlorambucil and prednisone and
that he gets a hematologic RP after the irradiation of
spleen implement for a progressive gain weight of the
same and for expression of over function. This patient
presented a picture frankly leukemia before the begin-
ning of the RT and he has gotten with the RT a RP that
continues to around six months from the end of the
treatment with the RT. The choice of the RT treatment
of the spleen was motivated of the refusal of the patient
for an aggressive treatment and for the splenectomy, by
the coexistence of a correlated HCV epatopathy and a
depressive syndrome that suitable the use of interfer-
on. To the moment of the beginning of the RT blood
tests were as follows: GB 73100, Hb 12 g/dL, PLT 81000.
He had subjected to RT of the spleen with dose of 50
cGy die for only five days - total dose 250 cGy with
fothon of 6 MV - and immediately after the beginning
he present a progressive decrement of the values of the
three hematopoietic cells arriving in an arc of seven
days to the following value: GB 1500 mm3, Hb 8.2 g/dL,
PLT 28.000 mm3. The pancytopenia lasted for around
20 days during which the patient has subjected to ther-
apy with prednison, G-CSF an ruHEpo. The RT reduced
the infiltration of bone marrow by lymphocytes. About
seven months after RT, the patient is in a good general
condition and he has a discrete peripheral blood picture
with WBC constantly < 10,000/mm3, PLT around
60,000/mm3 and Hb of around 12 g/dL but with a sta-
tionary  spleen volume and good general condition
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without any hematopoietic growth factor therapy or
support.

PU008
CLINICAL AND MOLECULAR COMPLETE REMISSION IN A CASE OF
VARIANT HAIRY CELL LEUKEMIA TREATED WITH DHAP FOLLOWED
BY HIGH-DOSE CHEMOTHERAPY PLUS RITUXIMAB 
Goldaniga M,* Cro L,* Gianelli U,° Della Volpe A,*
Soligo D,* Colombi M,* Almini D,§
Lambertenghi Deliliers G,* Baldini L*
*Dipartimento di Ematologia ed Oncologia, Ospedale
Maggiore IRCCS, Milan, Italy, °II Cattedra di Anatomia
Patologica, Dipartimento di Medicina, Chirurgia ed
Odontoiatria, Ospedale S. Paolo e Ospedale Maggiore
IRCCS, Milan, Italy, §Centro Trasfusionale e di
Immunologia dei Trapianti, Ospedale Maggiore IRCCS,
Milan, Italy

Variant hairy cell leukemia (v-HCL) is a rare chronic
B-cell lymphoproliferative disorder whose aggressive
clinical course leads to short survival times. The con-
ventional treatment options for HCL (purine analogues,
α-IFN, splenectomy) are often less effective in v-HCL.
We here describe a case of a 53-year-old man affect-
ed by v-HCL. He presented conspicuous splenomegaly
(10 centimetres from the costal arch) and slight
hepatomegaly. There was no lymph adenopathy, hemo-
globin was normal and blood neuthrophils were
3.1×109/L. The patients was sequentially treated with
2’-deoxycoformycin, α-IFN and splenectomy and
aggressively relapsed after 12 months with deep and
superficial lymph adenopathies (bulky in the axillae),
leukocytosis (WBC 70.0×109/L) due to the massive pres-
ence of circulating hairy cells, and diffuse bone marrow
involvement. After an unsuccessful approach with an
antracycline-including regimen, the patient was effi-
caciously treated with a DHAP-like protocol. With the
aim to collect purified PBSCs, the fifth DHAP cycle was
administered with G-CSF, followed by an in vivo purg-
ing with two doses of Rituximab. The presence of resid-
ual hairy cells in the peripheral blood stem cells (PBSCs)
was excluded by assessing DNA samples from the
leukapheresis products using semi-nested PCR ampli-
fication of the specific clonal rearrangement of IgH
genes. One month later, the patient underwent high-
dose chemotherapy (melphalan + thiotepa) followed
by autologous PBSCs infusion and two more rituximab
doses on days +30 and +37. He is still in complete clin-
ical and molecular remission after 12 months of follow-
up.  This case offers a number points of interest. A con-
ventional regimen (DHAP), which has previously been
used as a pre-high-dose therapy salvage treatment in
relapsed aggressive NHL and, more recently, in a suc-
cessful schedule for the treatment of mantle cell lym-
phoma, proved to be extremely efficacious in this case

of advanced v-HCL. The sequential use of anti-CD20
monoclonal antibody allowed us to collect molecular-
ly purified PBSCs, thus extending the therapeutic role
of rituximab to v-HCL, after its previous successful use
in typical HCL. Furthermore, the good results achieved
with this sequential therapy are of particular interest
because 2’-deoxycoformycin, α-IFN, splenectomy and
an antracycline-containing regimen had been ineffec-
tive in attaining a lasting response.

PU009
THE ASSOCIATION IFOSFAMIDE-FLUDARABINE-RITUXIMAB AS A
THERAPEUTIC OPTION IN ADVANCED CHRONIC LYPMHOCYTIC
LEUKEMIA 
Bertani G, Fantini N, Molteni M, Fracchiolla NS,
Maiolo AT, Cortelezzi A
Dipartimento di Ematologia, Ospedale Maggiore
Policlinico di Milano, IRCCS and Istituto di Scienze
Mediche, Università di Milano, Italy

Fludarabine is efficacious and safe in CLL patients
refractory or relapsing after Chlorambucil. It has been
shown that its effectiveness is enhanced by the asso-
ciation with alkylating agents, mainly represented by
Cyclophosfamide, and monoclonal antibodies. Iphos-
famide is an oxazophorin, analogue to Cyclophos-
famide, whose efficacy has been demonstrated in the
treatment of solid neoplasia and, in the hematologic
setting, in NHL, but not in CLL. In order to assess the
safety and efficacy of an Iphosfamide, Fludarabine and
Rituximab containing regimen, we treated 9 CLL
patients (M/F 5/4, IWCLL BII (3), CIII (1),C-IV (5), medi-
an age 66 yrs, range 54-69) affected by refractory or
relapsing disease with a IFLU regimen (Iphosfamide
750-1000 g/m2 days 1-3, Fludarabine 25 mg/m2 days
1-3) in combination with Rituximab (Mabthera 375
mg/mq, day 1). Initially we started with an IFLU regi-
men and added Rituximab from the fourth cycle (3 cas-
es). Subsequently, due to the absence of adverse events,
Rituximab was given together with IFLU from the first
cycle. Subsequently, after the completion of the
chemotherapy courses, Rituximab was administered on
a monthly basis in the context of a manteinance sched-
ule. A median of 2 R-IFLU cycles (range 1-4) were per-
formed. Efficacy: four patients obtained PR (including
a durable PR after only one cycle of therapy), one
showed refractory disease, 3 are not evaluable (too ear-
ly). Two patients are still in PR after 11 months of fol-
low up, while remission duration was 6 and 8 months
in the other 2 (median duration of the response, 9
months). Safety: one patient died for infection (sepsis
during aplasia). Other infections observed were a HBV
reactivation (controlled by lamivudine therapy) and a
fever of undetermined origin. WHO Grade 3-4 neu-
tropenia occurred in 6 patients and thrombocytopenia
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of WHO grade 4 in one case.  These preliminary data,
obtained in a setting of patients heavily pretreated,
show an ORR of 66% with an acceptable incidence of
infective complications and suggest that a chemother-
apy regimen combining Fludarabine with Iphosfamide
and Rituximab may be a feasible and efficacious choice
in patients affected by advanced CLL. 

PU010
POSTREMISSIONAL RITUXIMAB ADMINISTRATION FOR THE
TREATMENT OF POOR PROGNOSIS CHRONIC LYMPHOCYTIC
LEUKEMIA PATIENTS
Mauro FR, Gentile M, Ghia E, De Propris S,
Giammartini E, Buffolino S, Anticoli Borza P, Valle V,
Guarini AR, Alimena G, Foà R
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università La Sapienza, Roma, Italy

On the basis of the safety and efficacy of Rituximab
used as a single agent in CLL, we conducted a clinical
study to determine the safety and efficacy of Ritux-
imab given as consolidation therapy in 14 patients with
advanced and previously treated CLL. All patients were
responsive (CR: 1; PR: 11, nPR: 2) to a prior advanced
line of treatment (median prior CHT schedules: 3) with
a Fludarabine (Flu) combining therapy (FAND: 6 pts;
Flu + CTX: 3 pts) or with alkylating agents (CB: 1pt;
CHOP: 1 pt: HD-CTX: 2 pts). In 7 cases (50%), the
leukemic cells had unmutated IgVH regions. The medi-
an number of residual CD5+/CD20+ lymphocytes was
127 mm3 (range 6-2580/mm3) in the Pb and 13.5%
(range 1-40%) in the BM; 6 patients showed residual
enlarged nodes (max. Ø 2.5 cm). Patients received 4
weekly doses of Rituximab (375 mg/m2) and were com-
pletely restaged 6 weeks later and thereafter every 3
months up to disease progression. Treatment was well
tolerated. Mild infusion-related side effects were not-
ed only in one patient at the time of the first Rituximab
infusion. No infectious toxicity was observed. Follow-
ing Rituximab administration, 10 of the 13 patients
treated in PR achieved a clinical CR and the patient
treated in clinical CR achieved a cytometric CR; 2
patients did not improve their response assessment and
1 showed a progressive nodal enlargement. Taken
together, 11 patients 78%) showed a further reduction
of their residual disease and 8 achieved a cytometric
CR. The median rate of CD5+/CD19+ lymphocyte reduc-
tion in both PB and BM was 82% and 69%, respectively.
After 6 weeks from Rituximab discontinuation, the
median numbers of residual CD5+/CD20+ and
CD5+/CD19+ lymphocytes in the PB were respectively 0
mm3 and 17 mm3 and in the BM respectively 0% and
1.8%. No molecular remissions were achieved. Four out
of six patients underwent a successful PBSC mobiliza-
tion with G-CSF (Lenograstim 10 mg/kg/s.c./day). The

median rate of residual CD5+/CD20+ lymphocytes in the
aphereses was 1, 1, 3 and 4%, respectively. During the
follow-up, all patients showed a slow increase of PB
and BM leukemic cells over time, with an overt clinical
relapse (PB lymphocytes >4000/mm3 and/or nodal
enlargement) in 6 cases after a median time of 9
months. A new Rituximab administration was offered
to 3 patients. Two were treated in cytometric relapse
after 9 and 18 months from the first administration
and had a second cytometric remission (=12; +6
months) which was followed by a new cytometric
relapse after 12 months in a patient who underwent a
third Rituximab administration. The patient who
received the second Rituximab administration while in
nodal relapse showed no response. In conclusion, in
this group of heavily pre-treated CLL patients the
postremissional administration of Rituximab proved
safe and effective in reducing residual disease in the
majority of cases. The therapeutic benefit of Rituximab
and the optimal schedule of Rituximab administration
needs to be further investigated. 

PU011
MONOCLONAL GAMMOPATHY DURING CMV INFECTION IN CLL
TREATED WITH FLUDARABINE (FAMP) + CYCLOPHOSPHAMIDE
(CTX) AND LOW DOSES OF MAB-CAMPATH
Andriani A, Ferrari A, Di Giacomo C,# Zaniratti MS,°
La Scala P,° Bibas M
Department of Medicine, O.U. of Haematology,
*O.U. of Immunology, Hosp. San Giacomo,
°Virology’s Laboratory-INMI Spallanzani I.R.C.C.S.,
Rome, Italy

The patient is 45 years old man; in march 2002 diag-
nosis of B-CLL was performed. At that time, hepato-
splenomegaly was present in association with bilater-
al axillar lymphoadenopaties. WBC count was
260×109/L (lymphocytes 90%), Hb 11.5 g/dL, PLTS
136×109/L. Peripheral blood phenotype of monuclear
cells was: CD19 96%; CD5 95%; CD38 1.5%; CD3
2.3%; CD24 93%; FMC7 1.7%, k-chain 90%.Bone mar-
row biopsy showed a diffuse infiltration of CD20, CD5,
Bcl-2 positive small lymphocytes. No HLA matched
familial donor was found. From April to August 2002 he
was submitted to 6 courses of FAMP 30 mg/ m2 + CTX
300 mg/m2 day 1-3. At evaluation of response, he
obtained a normalization of peripheral blood cell count
but the bone marrow biopsy showed a 80% of lym-
phocytes infiltration with a nodular pattern and per-
sisting splenomegaly. In November 2002, Mab Cam-
path 10 mg subcutaneous 3 times/week for 6 weeks
was started. During treatment, antigenemia for cyto-
megalovirus (CMV) was persistently negative. During
the last two weeks of therapy, the patient presented
fever and, at the same time, a IgG k+(κ) monoclonal
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gammopathy (1.4 g/dL) appeared. CMV antigenaemia
was negative and after few days patient presented a
recovery of fever so that therapy course was complet-
ed. Seven days after therapy discontinuation, the
patient presented diarrhea and fever: CMV antige-
naemia was negative but CMV was discovered in fae-
ces by PCR. M-component at the same time was
increased to 2 g/dL. Treatment with oral gancyclovir
was started at dosage of 3 g/d for two weeks, with a
complete recovery of clinical symptoms:after a week of
anti-viral treatment, PCR-CMV in faeces resulted neg-
ative. We recorded a further increase in gammopathy
with a maximum peak to 4 g/dL 15 days after CMV
infection evidence. At the same time,  a re-evaluation
of disease was perfomed: peripheral blood cell count
showed Hb 12 g/dL, Plts 143×109/L., WBC 2.6×109/L (N
66%, lym 19%). Peripheral blood immunophenotype of
mononuclear cells was: CD3 43%, CD4 15%, CD8 29%,
CD16 36%, CD19 21%, κ-chain 14%). Bone marrow
biopsy showed a 10% of small CD5+ve lymphocytes.
Spleen volume was reduced, but a mild splenomegaly
persisted. In the following months, value of monoclon-
al component decreased, to 1 g/dL (May 2003). 

PU012
RITUXIMAB TREATMENT FOR CLL PATIENTS IN MOLECULAR OR
IMMUNOLOGIC RELAPSE AFTER AUTOLOGOUS STEM CELL
TRANSPLANTATION
Trisolini SM, Proia A,* Mauro FR, Cimino G,
De Propris MS, Rossetti R,* Foà R, Meloni G
Dipartimento di Biotecnologie Cellulari ed Ematologia.
Università agli studi “La Sapienza” Roma, *Diparti-
mento di Medicina Trasfusionale ed Ematologia, Poli-
clinico Celio, Roma, Italy

Between 1995 and 2002, 30 chronic lymphocytic
leukemia (CLL) minimal residual disease patients (pts)
with advanced disease were autografted at our Institu-
tion. Eighteen of 30 pts (60%) showed a clinical relapse
after a median time of 31.5 months (range 2-79) from
transplant and 16 underwent further treatment, with a
median interval from relapse to treatment of 3.5 months
(range 1-38). Various schedules of therapy were uti-
lized and 14 pts achieved a response, which was com-
plete in 1; only 2 patients were refractory to two lines
of therapy. Twelve of 18 relapsed patients had achieved
a molecular remission after autograft and in all these
patients the reappearance of the molecular signal was
predictive of a subsequent immunologic and clinical CLL
recurrence. To assess the value of early treatment in
delaying clinical relapse, the anti-CD20 monoclonal
antibody Rituximab was utilized in 4 patients in clini-
cal complete remission who showed an immunologic or
molecular recurrence. Of these 4 pts, 3 who presented
an immunologic recurrence 6, 24 and 51 months after

autograft, were treated 20, 5 and 15 months later,
respectively; 1 pt, who showed a molecular relapse 24
months after transplant, received Rituximab 19 months
later. Treatment schedule included a conventional dose
of Rituximab (375 mg/m2) once a week for 4 infusions.
Only 1 pt experienced therapy-related toxicity, associ-
ated to the third dose, including fever, chills and artic-
ular pain, which required treatment interruption. Of the
3 pts treated in immunologic relapse, 1 did not respond,
showing a clinical relapse after 11 months from Ritux-
imab treatment and 2 pts obtained an immunologic
remission. Of these 2 latter pts, 1 is persistently in
immunologic remission 11 months after Rituximab and
the other is in immunologic relapse 9 months after
treatment, while remaining in clinical and hematolog-
ic remission. The patient treated in molecular relapse
showed an immunologic relapse 5 months after anti-
CD20 administration, persisting in clinical and hemato-
logic remission 16 months later. Based on our limited
experience and on literature data some considerations
may be drawn: the administration of Rituximab in the
setting of minimal residual disease in autografted CLL
patients may induce objective responses, the sequential
administration and higher doses of Rituximab need to
be tested in this clinical situation and alternative modes
of anti-CD20 utilization should be considered (e.g. ear-
ly employment for in vivo purging, use as maintenance
therapy after autograft).

PU013
HISTIOCYTIC NECROTIZING LYMPHADENITIS (KIKUCHI’S DISEASE):
REPORT OF TWO CASES 
Ruggeri M,* Bonoldi E,§ Rodeghiero F*
Unità Operativa di Ematologia *, Istituto di Anatomia
ed Istologia Patologica,§ Ospedale S Bortolo, Vicenza,
Italy

Kikuchi’disease or histiocytic necrotizing lym-
phadenitis is a self limiting disorder, which usually
affects young women and manifests clinically by cer-
vical lymphadenopathy with or without fever. The aeti-
ology remains undetermined, although a viral or
autoimmune hypothesis has been suggested. The diag-
nosis is done only by histological examination of the
lymph node biopsy, characterized by necrosis and his-
tiocytic infiltration without neutrophilis. Given the rar-
ity of the disease, we report here the clinical and patho-
logical description of two new cases, diagnosed at our
Department during the last 3 years. First case: a 30-
year-old woman was admitted to our hospital 3 years
ago because of left cervical lymphoadenopathy, mild
fever, neck pain and night sweats. Blood cells count,
biochemical assays, urinalysis were all in the normal
range; neoplastic, auto-immunity markers and sero-
logical assays were negative; a computed tomography



scan of the neck, chest and abdomen shown only the
enlargement of one lymph node (2 cm) of the left cer-
vical region. A biopsy was performed, with diagnosis of
histiocytic necrotizing lymphadenitis; the immunophe-
notype examination shown cells positive for CD3, CD2,
CD4, CD8, CD7, perphorine, granzyme and myeloper-
oxidase; negative for EBV and TIA1. The clinical picture
improved spontaneously and patient was discharged
without any specific therapy. Six months later, an
enlargement of lymph node of cervical right region
appeared, without any clinical symptoms and with a
quick, spontaneous remission. One years later the
patients suffered from a second relapse, at left cervi-
cal lymph nodes with neck pain, fever and night sweats,
with a complete remission after few days. Second case:
a 24-year-old woman was admitted to our hospital six
months ago because of right cervical and bilateral axyl-
lary lymphoadenopathy, without clinical symptoms and
with normal blood parameters; a computed tomogra-
phy scan confirmed the presence of superficial lym-
phadenopathy only. The histological examination shows
a picture of Kikuchi disease and the patient was dis-
charged without any therapy. Until now, no relapse was
observed in this case. Our limited experience confirms
that Kikuchi disease is a very rare, benign lymphopro-
liferative disorder, diagnosed in particular in young
women. In the first case, given the clinical symptoms
and the course of the disease, with frequent relapses,
a differential diagnosis with lymphoproliferative neo-
plastic disease must be considered.

PU014
DIRECT ANTIGLOBULIN TEST IN 120 PATIENTS AFFECTED BY CHRON-
IC LYMPHOCYTIC LEUKEMIA
Giglio F,° Chiurazzi F,* Cavalcanti M,° Marra N,*
Rotoli B,* Formisano S°
Servizio di Immunoematologia e Medicina
Trasfusionale°, Cattedra di Ematologia*,
Università Federico II, Napoli, Italy

A positive antiglobulin test in patients with diagnosis
of chronic lymphocytic leukemia is a relatively common
event (10%), sometimes unexpected in patients with
normal hemoglobin level. We studied 122 consecutive
patients with CLL, 48 female and 74 male, with a medi-
an age of 68 (range 36-87 years), observed in the out-
patient ward. They were studied in some detail for the
presence of antibodies on red blood cells. DAT was per-
formed by ORTHO Autovue system in our Immuno-
haematology and Transfusion Center. Eluate of DAT pos-
itive red cells was analysed in order to identify the sub-
type of the involved immunoglobulin. We found 10 sub-
jects (9%), 4 female and 6 males, with positive DAT. This
result was expected in patients who had a previous diag-
nosis of autoimmune hemolytic anemia (AHA) (Hb < 4

g/dL), and had already been treated by steroids and
immunosuppression. The other 8 DAT- positive patients
had normal blood and reticulocyte counts. The immuno-
haematologic study showed in 9 cases the presence of
panagglutinant IgG and in one patient positivity only for
C3d. The subjects with positive IgG were studied for
identification of subtype of the involved immunoglobu-
lin by DiaMed-ID micro typing system and ID-Card DAT
IgG1/IgG3: in 2 cases we found positivity for IgG1. The
other samples were all negative for IgG1 and IgG3, thus
presumably IgG2 or IgG4. In one patient with positive
DAT without anemia and associated idiopathic throm-
bocytopenic purpura, we observed disappearance of DAT
positivity during the treatment with anti-CD52 mono-
clonal antibodies (CAMPATH-1H) and reappearance
three months after therapy. No correlation between pos-
itive DAT and lymphocyte immunophenotipe emerged in
our study. Our results confirm the presence of antibod-
ies on red cells surface does not necessarily mean hyper-
hemolysis; however, a close monitoring of these patients
is needed, since additional often unknown factors may
suddenly cause massive red cell destruction. As for the
treatment, steroids and immunosuppressant drugs (such
as azathioprina and mofetil mycophenolate) may control
hyperhemolysis, and the new monoclonal antibodies may
reduce or even abolish autoantibody production.  

PU015
PROGNOSTIC VALUE OF CD38 IN CLL
Chiurazzi F,* Porzio R,* Marra N,* Villa MR,* Scalia G,°
Del Vecchio L,° Rotoli B* 
*Cattedra di Ematologia, Università  Federico II, Napo-
li, °Centro di Immunoematologia, Ospedale Cardarelli,
Napoli, Italy

The search for prognostic factors to identify subjects
at risk of disease progression and thus eligible for inten-
sive therapeutic programs in patients with Chronic
Lymphocytic Leukaemia (CLL) is a main goal of biolog-
ical and clinical studies. CD38 is a transmembrane pro-
tein with unidentified function, the prognostic signifi-
cance of wich is going to be verified. We studied 110
patients with typical CLL (CD5+, CD23+, with low
expression of SmIg) observed from January 2000 to
February 2003. A peculiarity of our study was the
detection system of CD38 expression used, based on
the measurement of fluorescence intensity expression
on the lymphocyte population (MIF), rather than on the
evaluation of the percentage of positive cells. We strat-
ified the patients into two groups: first group com-
posed of patients showing low expression of CD38
(using 10 MIF as cut-off) and a second group composed
of patients with expression of this molecule higher than
10 MIF. The search of possible differences of hemato-
logic parameters (haemoglobin, white cell and platelet
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counts) between the two groups, did not show any sta-
tistical correlation; by contrast the analysis of clinical
parameters at diagnosis or during the follow-up
showed interesting correlations. Patients with high
CD38 had larger lymphoadenopathy, more severe
epatomegaly, more frequent infective or autoimmune
complications and higher need of treatment as com-
pared to the low CD38 group. Fluorescence intensity
expression remained stable during the follow-up, both
in treated and not treated patients. Our results support
the evidence that CD38 expression identifies at diag-
nosis patients with worse prognosis. The technique
used is reproducible, sensitive, easy to be performed
and less expensive compared, to othermore sophisti-
cated prognostic parameters.        

Acute Lymphocytic Leukemias

PU016
JH ANALYSIS SUGGESTS THAT THE ACQUISITION OF PH
CHROMOSOME MAY BE A SECONDARY EVENT IN P190 POSITIVE
B-ALL
Colombo N, Grasso R, Miglino M, Varaldo R, Canepa
L, Clavio M, Pierri I, Ballerini F, Venturino C, Michelis
Gl, Garrone A, Balocco M, Abdal N, Canepa P,
Quintino S, Sessarego M, Gobbi M
Department of Haematology and Oncology,
University of Genova, Italy

The patient M.A. is a 49-years-old woman who came
to our attention in Iuly 2001 because of fever and
fatigue. The immunophenotypic and cytochemical
analysis allowed to establish a diagnosis of CD10+ B-
ALL. The karyotype, performed on bone marrow cells,
was 46,XX in 30% of methaphases and 44,XX,t(9;22)
(q34;q11), -7, add 12,-14 in the remaining 70%. Fol-
lowing the Codox-M induction regimen the patient
achieved a partial remission (PR). Then she was sal-
vaged by FLAN regimen which produced a complete
hematological and cytogenetic remission. On Decem-
ber 2001 she started a maintainance therapy with 600
mg daily imatinib mesylate and α-interferon (3 MU ×
3 weekly). After 6 months, the patient relapsed. Cyto-
genetic analysis, performed on marrow cells, was nor-
mal. At diagnosis, by Jh amplification, a rearranged Jh
clone was identified and always detected during follow
up controls. Similarly, a clonal rearranged bcr/abl (e1a2)
was identified and found in each analysis. Hemopoiesis
resulted clonal by the use of the x-linked marker
Humara at diagnosis, and became polyclonal during
disease remission. The second patient, C.R., is a 36 years
old female who was diagnosed as having CD10+ B-ALL

in June 2002. The cytogenetic analysis displayed a com-
plex karyotype with t(9;22) in all the studied metaphas-
es. The molecular study revealed the presence of a clon-
al rearranged bcr/abl (e1a2) and a clonal Jh rearrange-
ment. Humara gene analysis evidenced a clonal pattern.
After a double induction with HYPER-CVAD regimen
the patient achieved a complete hematological and
cytogenetic remission. The molecular evaluation
revealed the persistence of both clonal markers (Bcr-
Abl and Jh). Humara test showed a policlonal pattern.
On September 2002 the patient underwent HLA
matched sibling allogeneic transplant. At eight months
from the transplant the patient is alive and disease free.
The karyotype is normal, the Bcr-Abl traslocation is
undetectable with RT-PCR and real-time PCR. The Jh
gene amplification detects the persistence of the clon-
al rearranged band observed at diagnosis. The follow-
ing Table 1 summarizes the reported findings.

Table 1.

Karyotype Bcr-Abl JH HUMARA
Patient M.A. C.R. M.A. C.R. M.A. C.R. M.A. C.R.

Diagnosis Ph+ Ph+ pos pos pos pos clon clon

CR (post induct.) Ph− Ph− pos pos pos pos policl. policl.

Post-BMT n.a. Ph− n.a. neg n.a. pos n.a. policl.

Relapse Ph- n.a. pos n.a. pos n.a. clon n.a.

The biological behaviour of these two patients allows
us to make some speculations on the pathogenetic
model of P190 positive B-ALL. According to the multi-
step Knudson hypothesis of leukemogenesis two pos-
sible pathways might be designed. i) the Ph+ clone
coexists at diagnosis with a Ph– clone. Imatinib thera-
py is able to control only the Ph+ clone leading to the
progressive expansion of the Ph– leukemic cells. ii) the
initial leukemic clone is Ph– and because of genetic
instability it acquires the t(9;22) as secondary genetic
lesion. The observation of a Ph– relapse in the first
patient and the detection of only a clonal Jh rearrange-
ment during CR, in the second, seem to be better
explained by the second hypothesis.
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PU017
LIVEDO RETICULARIS SECONDARY TO ACUTE LYMPHOBLASTIC
LEUKEMIA: REPORT OF A CASE
Buglio D, Consoli U, Milone G, di Raimondo F, Meli
CR, Giustolisi R
Divisione Clinicizzata di Ematologia, Ospedale Ferra-
rotto, Catania, Italy

We present a case of extensive livedo reticularis in
the setting of T-cell acute lymphoblastic leukemia and
discuss clinical features underlining the importance of
histological examination. Case report. An 18-year old
man was admitted at our institution with fatigability,
abdominal pain lasting for about 20 days. Previous
medical history was negative.Clinical examination
showed diffuse lymphadenomegaly, splenomegaly and
a painful livedo reticularis-type skin rash of the trunk
and inferior limbs. The peripheral White blood cells
counts was 47,000 mm3, hemoglobin 9,4 g/dL, platelets
98,000 mm3. Bone marrow examination was consis-
tent with acute lymphoblastic mature T-cell leukemia
(immunophenotype: CD7+, CD2+, CD5+, CD8+, cCD3+,
Tdt:neg). To better clarify the pathological nature of
the cutaneous disease (leukemia-related lesion or coex-
istent dermathosis)a cutaneous biopsy from legs was
performed and it showed CD3+ and CD5+cells diffuse-
ly infiltranting the dermis and cutaneous vessels.
Despite medical treatment (ALL GIMEMA 7/96) the
patient died of respiratory failure and pericardial effu-
sion within four weeks. Discussion. Skin lesions in
leukemia patients can be grossly classified into two
types: those occuring as a consequence of direct neo-
plastic cells localisation at the skin level and those
occurring as reactive dermatological lesions to the
leukemia itself.The latter are roughly defined as
leukaemids and can manifest features of various der-
matologic diseases (psoriasis,lichen ruber planus,
rosacea). The former are expression of direct tumour
cells localisation, both in the form of skin infiltration or
of vasculitis and are clinically apparent as erythema-
tous-papulo-nodular, ulcerative or livedo reticularis-
like lesions. Dermathosis can be the only apparent clin-
ical sign of underlying leukemia, so in the differential
diagnosis of skin lesions, hematologic disease must be
ruled out. The only way to obtain certain diagnosis is
through histologic examination of skin-biopsy speci-
mens. Livedo reticularis-like skin manifestations are
rare in acute leukemias, with only a few cases report-
ed up to date. They are expression of extramedullary
spread of the disease and in this perspective they
invariably carry a very dismal prognosis with poor sur-
vival. Our case is in line with previous reports.
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PU018
ANTI-LEUKEMIC AND ANTI-GVHD EFFECTS OF CAMPATH-1H IN
ACUTE LYMPHOBLASTIC LEUKEMIA RELAPSED AFTER STEM-CELL
TRANSPLANTATION
Malagola M, Piccaluga PP, Martinelli G, Rondoni M,
Bianchini M, Ottaviani E, Vigna E, Bosi C, Gaidani S,
Laterza C, Paolini S, Dizdari A, El-cheikh J, Finelli C,
Visani G,* Baccarani M
Institute of Haematology and Medical Oncology “L.
and A. Seràgnoli”, S. Orsola-Malpighi Hospital, Univer-
sity of Bologna, Italy; *Department of Haematology, S.
Salvatore Hospital, Pesaro, Italy

The prognosis of acute lymphoid leukemia (ALL)
patients relapsed after stem-cell transplantation (SCT)
is poor. Monoclonal antibodies (moAb) are candidate
agents in this subset. Campath-1H (Schering AG) is a
humanised moAb directed against CD52, a cell surface
protein expressed on most normal and malignant B and
T lymphocytes but not on hematopoietic stem cells. Its
binding to CD52 may cause cell death by complement
activation, antibody-dependent cellular cytotoxicity,
and apoptosis. Basing on this, we treated as compas-
sionate with campath-1H 3 ALL relapsed patients.
Campath-1H was administered at the dosage of 30 mg
every other day for 5 doses. Patient #1: A 50 years-old
man diagnosed for Ph-positive ALL, achieved CR after
a standard induction regimen. After consolidation ther-
apy, autologous-SCT and fourteen months of mainte-
nance, a relapsed occured. We then administered Glivec
(600-400 mg/daily), obtaining a second CR. Four
months later there was a second relapse, with transfu-
sion dependency both for hemoglobin (Hb) and
platelets (PLT). WBC count was 1.9×109/L, with 90% of
lymphoid cells and 10% of ANC. After campath-1
administration WBC count was 2.2×109/L, with 90% of
ANC and 10% of lymphocytes and bone marrow blasts
were reduced to 15-30%. Patient #2: A 40 years-old
woman, diagnosed for Ph-negative pro-B ALL, carrying
both the t(14;18) abd the bcr/abl rearrangement
achieved CR after a standard induction regimen. Three
intensified consolidation courses and autologous-SCT
were then performed. Twelve months later a relapse
occured. Salvage treatment with liposomal daunoru-
bicine (daunoxome) and cytarabine determined a sec-
ond CR. Two months later, we documented a second
relapse, with WBC count of 28.6x109/L with 64% of
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lymphoid blasts. After Campath-1H administration a
complete clearance of peripheral blasts was observed.
Patient 3: A 15 years-old boy diagnosed for CALLA-
positive ALL achieved CR after standard induction ther-
apy. It was then reinforced with 3 courses of intensi-
fied consolidation therapy and allogeneic-SCT from sib-
ling donor. Two months later a grade II-III GVHD devel-
oped (skin, liver, intestin). Seven months later a relapse
occured with severe pancytopenia, splenomegaly, and
30% of marrow blasts infiltration. After administration
of campath-1H, we observed a spleen size reduction
(from 5 to 2 cm from the costal margin) and we docu-
mented a significant GVHD grade reduction (from grade
III to grade II). No significant toxicity was observed,
with the exception of infusion reaction (fever and chills)
in the third patient. In our opinion Campath-1H may
have clinical effects both regarding leukemic lym-
phoblasts clearance and GVHD reduction and larger
clinical trials are warranted in order to define its role
in thiese two subsets of patients.

Funding: supported in part by Cofin 2002, CNR, AIRC,
AIL (Bologna e Pesaro), Ateneo 40% (Prof. Baccarani),
Fondazione del Monte di Ravenna e Bologna.

PU019
DE NOVO ACUTE B-CELL ACUTE LYMPHOBLASTIC LEUKEMIA WITH
T(14;18) AND BCR/ABL REARRANGEMENT. A CASE REPORT
Bosi C, Piccaluga PP, Malagola M, Rondoni M,
Bianchini M, Testoni N, Luatti S, Amabile M, Soverini
S, Ottaviani E, Giannini B, Gaitani S, Vigna E, Dizdari
A, Visani G,* Pileri SA, Fiacchini M, Martinelli G,
Baccarani M
Institute of Haematology and Medical Oncology “L.
and A. Seràgnoli”, S. Orsola-Malpighi Hospital, Univer-
sity of Bologna, Italy, *Department of Haematology, S.
Salvatore Hospital, Pesaro, Italy

The t(14;18)(q32;q21) translocation is the most com-
mon translocation in B-cell malignancies; in particular,
it is found in about 80% of follicular lymphomas, being
the chromosomal hallmark of this tumor, and in about
20% of diffuse large B-cell lymphomas. Only few cas-
es of t(14;18) de novo B-acute lymphoid leukemia (B-
ALL) have been described. Most of these cases pre-
sented additional chromosomal abnormalities, often
involving band 8q24 and/or c-myc rearrangement and
had a very aggressive clinical course. The CNS involve-
ment seem to be a frequent event, despite of adequate
prophylaxis. The association between t(14;18) and
bcr/abl rearrangement has never been described. We
report on a de novo B-ALL carrying both t(14;18) and
bcr/abl rearrangement. The patient presented with pre-
B ALL, L2 subtype. The karyotype was: t(14;18)
(q32;q31). RT-PCR showed bcl-2/IgH and bcr/abl
rearrangements. We administered a standard induction

therapy obtaining a complete remission (CR). Three
intensified consolidation courses (including high dose
cytarabine and high dose methotrexate) were then
administered. Bone marrow harvest and autologous
bone marrow transplantation were then performed,
lacking a HLA-matched donor. Twelve months after the
first documentation of CR, the patient relapsed. The
karyotype was 46,XX, t(1,5)(p32;q31), del(12)(p11;p13)
(14/15); RT-PCR showed the bcl2/IgH rearrangement.
The bcr/abl fusion transcript was not detectable. Sal-
vage therapy with daunoXome and cytarabine was then
administered, obtaining a second molecular CR. Two
months later, the second relapse occurred. The kary-
otype was: t(1,5)(p32;q31), del(12)(p11;p13)(29/30). RT-
PCR showed the bcl2/IgH rearrangement. We then
administered as compassionate Campath-1H, 30 mg
for 5 doses, obtaining a peripheral blood blast clear-
ance. Despite of a neuro-meningeal prophylaxis, there
were signs of CNS involvement at the second relapse.
The patients died 17 months after the diagnosis. This is
the first case of ALL in which t(14;18) and bcr/abl
rearrangement were associated. Although a sequence
of molecular events cannot be hypothesised, it is pos-
sible a dominant role of bcl2/IgH, since it was present
in all the disease phases. 

Funding: supported in part by AIL (Bologna and
Pesaro), AIRC, COFIN 2001 (S. Tura) and COFIN 2002 (M.
Baccarani)grants, Ateneo 60% (Baccarani and Fiacchi-
ni), Fondazione del Monte di Bologna e Ravenna.
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LYMPHOMAS

Non-Hodgkin’s Lymphomas

PU020
PRIMARY CARDIAC LYMPHOMA: A SINGLE CASE REPORT
D’Agostino A,* Girlando A,* Bagnato S, Mazzola A,
Chiarenza M, Caruso M
Centro Catanese di Oncologia, Department of
Onco-Hematology and Radiotherapy, Catania, Italy

Primary Cardiac Lymphoma (PCL) is classically
defined as an extranodal non-Hodgkin’s lymphoma
exclusively located in the heart and/or pericardium. PCL
is difficult to diagnose, especially during the early stage
of the disease, because of its non-specific clinical man-
ifestations, the limited possibility of using non-invasive
diagnostic techniques, and difficulties or delays in
applying invasive methods. The malignancy of its his-
totypes and its delicate location are responsible for its
rapid and frequently unfavorable evolution.1 Ante
mortem diagnosis and response to therapy have rarely
been reported.2 We report the case of a 68 year-old
male patient with non Hodgkin’s lymphoma of proba-
ble primary cardiac localization and with subsequent
extension to peripheral lymph nodes. He had had
unspecified cardiologic disturbances for 4 months
accompanied by a febrile syndrome. The later appear-
ance of left axillary lymph nodes led to a biopsy which
allowed a diagnosis of diffuse non Hodgkin’s lymphoma
with large immunoblastic cells CD20++, CD30—.3 A sub-
sequent total body spiral CT scan demonstrated a huge
left atrial mass (7.3x6.9 cm) with invasion into the oth-
er chambers and a slight dilatation of Wirsung duct
inside a dysomogeneous pancreas.4 The diagnosis of
primary cardiac lymphoma was made following biopsy
of the heart (catheterization of superior vena cava).5
Bone marrow biopsy was positive for LNH localization.
Chemotherapy was immediately started with CHOP-
like schedule. After two courses of chemotherapy, the
intracardiac tumor progressed quickly (area 38 cm2 e
volume 144 cm3) with superior vena cava syndrome.
We proceeded to a debulking treatment of heart, in
emergency, with external beam radiotherapy even if
we could not find, in the available literature, any
patient who had ever received a heart irradiation. The
volume of treatment was the entire cardiac area.
Because of the palliative intent of radiotherapy, 22.5 Gy
were delivered in nine fractions. A spiral CT scan was
done to calculate the three-dimensional therapy vol-
ume. We utilized two beams of 6 Mv, one of them at
0° angle and the other at 180°. The correct treatment
setup was checked by an x-ray film. Irradiation reduced
the intracardiac tumor by 70% as demonstrated by

echocardiographic controls and by spiral CT scanning of
the chest. All the thoracic symptoms showed remark-
able improvement. However, two months later, the dis-
ease progressed, despite chemotherapy to the pancr-
reas and the patient died soon after a state of extreme
low output.6 It is interesting that in this patient PCL was
diagnosed ante mortem, unlike the other cases in which
the disease was confirmed only after autopsy.7
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PU021
AN UNUSUAL ONSET OF T-CELL NON-HODGKIN’S LYMPHOBLASTIC
LYMPHOMA ACCOMPAINED BY MYELOPROLIFERATIVE DISORDER
WITH CHROMOSOME TRANSLOCATION t(8;13). A CASE REPORT
Giordano G,* Laszlo D,* Pastano R,* Alietti A,*
Peccatori F,* Cocorocchio E,* Cinieri S,* Pruneri GC,°
Bertolini F,* Martinelli G*
*Department of Hematology-Oncology, European Insti-
tute of Oncology, IRCCS, Milan, °Department of Patho-
logy, European Institute of Oncology, IRCCS, Milan, Italy

A 49-year-old Caucasian woman was admitted to our
hematologic day-hospital in November 2002 because of
casual finding of leukocytosis at a routine blood test.
Complete peripheral blood count was as follows: white
blood cells 20.7×109/L, hemoglobin 11.6 g/dL, platelets
126×109/L, neutrophils 63%, eosinophils 4%, basophils
1%, monocytes 5%, lymphocytes 17%, myelocytes 10%.
Because of persistence of neutrophilic leukocytosis in
absence of other contemporary diseases, the patient
underwent a bone marrow aspirate. This showed intense
myeloid hyperplasia without blast increase and without
basophilia. Chromosome analysis of bone marrow cells
showed no evidence of a Philadelphia-positive clone, but
19 metaphases of 22 had a balanced translocation
between the short arm of chromosome 8 and the long
arm of chromosome 13.These results were later con-
firmed by molecular biology analysis. A total-body CT
performed at onset showed only homogeneous hepato-
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megaly. In this phase the patient was submitted only to
observational follow-up. One month later the patient
presented fever (38°C), pharyngodynia, left tonsil hyper-
trophy and submandibular lymphadenomegaly not
responsive to antibiotic therapy. A fine needle aspiration
biopsy and an incisional biopsy was performed on a sub-
mandibular lymph node and on tonsil respectively. Flow
cytometry, the histopatologic analysis and immunohis-
tochemistry suggested a T lymphoblastic lymphoma diag-
nosis, CD7, CD5, CD2, cyCD3,CD4, CD8, Tdt positive, CD
34−, with higly proliferating cells (Ki 67- MIB-1:90%). A
new total body CT control showed mediastinal, abdom-
inal, retroperitoneal and inguinal lymphadenomegalies.
Bone marrow biopsy confirmed the chronic myelogenous
leukemia-like myeloproliferative disorder diagnosis. Bone
marrow infiltrate by lymphomatous cells was absent.
Between January and February 2003 the patient was
submitted to 4 weekly chemotherapy cycles with
daunorubicin, cyclophosphamide, vincristine, prednisone,
and L-asparaginase for 7 days. Also intrathecal therapy
with Aracytin and Prednisone was performed every two
weeks. Consolidation therapy was performed by high
dose Aracytin and Vepesid before and by Aracytin and
Idarubicin after. The patient was in complete bone mar-
row and lymph node remission, at last follow-up (May
2003). The T-lymphoblastic lymphoma associated with
t(8;13) and myeloproliferative disorder is a distinct clin-
icopathological entity. It presents at onset with myeloid
cells and eosinophil hyperplasia in bone marrow and in
the peripheral blood, associated with lymphadenomegaly.
In our case we remark the unusual presentation with
only leukocytosis in peripheral blood and myeloid hyper-
plasia in bone marrow one month before lymphade-
nomegaly onset, without bone marrow and peripheral
blood eosinophilia. This confirms the pivotal role of cyto-
genetic and molecular biology tests in early diagnosis
and in differential diagnosis of myeloproliferative and
lymphoproliferative disorders, also with unusual presen-
tation. Our experience, in accordance withthe literature,
confirms the efficacy of acute leukemia  therapeutic
strategies in this double-faceted disease, usually non
responding to classical lymphoma therapies.

PU022
PRIMARY THIRD VENTRICLE NON HODGKIN LYMPHOMA WITH
DIABETES INSIPIDUS. A CASE REPORT
Capochiani E,* Ferrito G,° Antonuzzo A,* Allegrini G,*
Gaglianone S,° Prosetti D,° Falcone A*
*Hematology Section, Oncology Department; °Neuro-
radiology Unit, Spedali Riuniti di Livorno, Livorno, Italy

Primary central nervous system lymphomas (PCNSL)
are uncommon tumours of the CNS that account for
less than 1% of malignant non Hodgkin lymphomas
and their presentation as solitary hypothalamic-third

ventricle mass can be considered exceptional. We
report the case of a 53-year-old woman with progres-
sive disorientation, mental confusion and polyuria and
polydipsia. Measurements of 24 hours’ urine output
and screening of urine density confirmed the diagno-
sis of diabetes insipidus. A computed tomography (CT)
scan demonstrated a normodense, homogeneously
enhanced mass lesion involving the suprasellar region
and extending to the third ventricle. Magnetic reso-
nance (MR) images confirmed an isodense lesion of 3.5
cm in diameter. No ventricular dilatation was noted.
Histological diagnosis proved to be a B-cell (CD20 pos-
itive) phenotype high grade diffuse non Hodgkin lym-
phoma. Whole body CT scan, clinical examination and
bone marrow biopsy demonstrated no other site of dis-
ease.  Patients was treated with high dose dexametha-
sone (40 mg/day for 5 days) with dramatic regression
of the lesion and clinical remission of mental confusion
but not polyuria or polydipsia. On the 7th day after the
discontinuance of steroid, a MR scan demonstrated the
recurrence of the mass lesion: the patient was treated
with high-dose methotrexate (1500 mg/m2 at day 1, 15,
29, 43, 57 and 71) and high-dose cytarabine (3000
mg/m2 at day 2, 16, 30, 44, 58 and 72). Patient received
also antiCD20 immunotherapy (rituximab, 375 mg/m2)
in day 17, 45 and 73. Post-chemotherapy MR images
evidenced the disappearance of the lesion mass in
suprasellar region without any enhancement after
gadolinium administration. At the end of chemothera-
py she received adjuvant whole brain radiotherapy
(3000 cGy fractionated into 20 sessions plus a booster
of 1000 additional cGy over the third ventricle. At pre-
sent time (nine month later radiotherapy) patient is in
complete remission without any neurological deficit
but diabetes insipidus required hormonal replacement
therapy. The review of literature confirm that PCNHL as
unique lesion of third ventricle are very rare and homo-
geneous isodense mass with marked enhancement
after gadolinium administration is the common MR
data. Chemotherapy plus radiotherapy is considered the
elective treatment but due to the limited clinical expe-
rience there is not a standard combination schedule. 

PU023
PRIMARY CUTANEOUS B-CELL LYMPHOMA: TWO CASE REPORTS
Santagostino A,° Saggia C,° Lattuada S,° Biaggi G,°
Forti G,° Manachino D,° Bellan L,° De Marino E,°
Colombo E,* Alabiso O§

°Oncologia Medica and *Dermatologia, Ospedale S.
Andrea Vercelli; §Cattedra Oncologia Medica, Univer-
sità del Piemonte Orientale, Italy

Primary cutaneous B-cell lymphoma (PCBCL) are rare
and constitute approximately 5-10% of all cutaneous
lymphomas. In localized PCBCL radiotherapy can be
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treatment of choice, but advanced stages of PCBCL are
difficult to treat. The efficacy of systemic polychemo-
therapy is still controversial; the CHOP schedule  is the
preferred to the COP schedule. The authors report a few
cases of PCBCL successfully treated with rituximab. We
report two cases of PCBCL. The first one, male 35-year-
old, developed some cutaneous lesions in 1998; they
appeared as violet, itching and painful nodules localized
on the trunk and at the scalp with infiltration of the skin.
Some of these nodules went to spontaneous regression.
In 2002, after the progression of the lesions the patient
was medically examined and biopsy of one of these skin
nodules was performed. The histological examination led
to the diagnosis of large cell lymphoma with centrob-
lastic aspects and with the presence of some
immunoblasts (CD20+ CD30− CD68− CD10− Bcl−2−). CT-
scan and bone biopsy did not show other localizations of
lymphoma. Chromosome analisys of marrow blood
showed a normal karyotype. The number and extension
of the skin lesions did not permit a radiotherapy approach
so the patient was treated with the CHOP schedule
chemotherapy plus rituximab after the first course for a
total number of six. The therapy was successful and there
was a complete remission of the disease after the first
course of chemotherapy. The second patient, man 58
years old, in August 2002 showed an asymptomatic yel-
low nodule in the back. The biopsy of the skin lesion
showed follicular lymphoma (grade III) with prevalence
of large cells (CD20+ CD79a+ CD10+ CD45RA+ CDW75+

MB2+ CD30- Ki 67→70%). CT-scan did not show other
localizations. Bone marrow biopsy showed minimal clon-
al lymphoid infiltration. He was submitted to chemother-
apy (CHOP schedule) obtaining skin lesion regression. In
both patients it was not possible to administer rituximab
because of an allergic reaction (respiratory in the first
patient, cutaneous in the second one). In conclusion, we
reported these cases in order to describe an unusual
localization, only cutaneous large B-cell lymphomas
CD30−, that had a good response to chemotherapy.

PU024
A CASE OF FOLLICULAR LYMPHOMA PRESENTING AS FIRST
MANIFESTATION OF CROHN’S DISEASE
Bertoncelli MC, Catania E, Damnotti F, Orsello M,*
Settembrini D, Zaccala G, Campanini M
II Divisione di Medicina Interna, *Divisione di
Gastroenterologia - A.S.O. “Maggiore della Carità”,
Novara, Italy

In non-Hodgkin’s lymphomas (NHL) the gastroin-
testinal tract is affected in 50% of cases; the most fre-
quent localizations are in the stomach, followed by the
small intestine and large intestine while the colon is
affected in only approximately 0.4% of cases. In a
recent review of the literature(J Clin Gastroent 2003

Apr;36:332 -6) 30 cases of intestinal lymphoma in
patients with a history of Crohn’s disease are reported.
We describe a particularly unusual case of NHL wich
occurred in a healthy 47 year -old male with two extra-
nodal sites (cutaneous and intestinal); he underwent
cutaneous biopsy in November 2001 for the appearance
of a parietal frontal left nodule sized 2 cm; the histo-
logic diagnosis was follicular NHL. During staging he
complained of abdominal pain with radiological evi-
dence of subocclusion. After abdominal CT showing
considerable mesenteric lymphoadenopathy, we per-
formed colonoscopy that demonstrated an ileocecal
mass with biopsy positive for lymphoid cells: a bone
marrow biopsy also showed a paratrabecular infiltra-
tion of lymphoma cells. He developed abdominal occlu-
sion after the first CHOP cycle, so underwent surgical
intervention with resection of a stenotic ileocecal valve
and 60 cm of ileum: the histologic diagnosis was NHL
with some erosions in ileal mucosa suggesting con-
comitant Crohn’s disease.He completed treatment with
6 CHOP every 14 days in March 2002. A further ileo-
colonoscopy and bone marrow biopsy resulted in com-
plete remission. Two months later as blood tests
showed mild sideropenic anemia and stool was positive
for blood, a new gastroscopy and X-ray intestinal ene-
ma was performed with indirect signs of ileal Crohn’s
disease: the patient was treated with mesalazine, with
consequent normalization of blood tests. In December
2002 a new right parietal cutaneous nodule appeared
with the same histological diagnosis and minimal bone
marrow involvment: 3 CHOP + rituximab was started
with sudden disappearance of cutaneous localization.
At present the patient is in complete remission, in
treatment with rituximab every two months.  Intesti-
nal NHL is a rare complication of long-standing Crohn’s
disease and generally arises in sites of inflammatory
disease. Previous studies on the risk of lymphoma in
Crohn’s disease have shown conflicting results, consid-
ering very few cases being reported with both con-
comitant diagnoses at presentation.

PU025
EFFICACY AND TOXICITY OF MODIFIED-FND (M-FND) VS CHOP
REGIMEN IN PATIENTS WITH PREVIOUSLY UNTREATED FOLLICULAR
NON-HODGKIN’S LYMPHOMA
Vigliotti Ml, La Sala A,* Mele G, Romano G, Olio M,*
Tartarone A, Mantuano S,* Musto C, Carella AM,*
Di Renzo N
Hematology and Oncology Unit, CROB Regional
Hospital, Rionero in Vulture; *Hematology and Bone
Marrow Transplant Unit, IRCCS Casa Sollievo della
Sofferenza Hospital, S. Giovanni Rotondo, Italy

Background: follicular non-Hodgkin’s lymphomas (FL)
are initially responsive to broad range of chemothera-
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peutic and biological agents. Recently, fludarabine has
been shown to be able to obtain high clinical and mol-
ecular remission rate in treated and untreated FL. Aim
of study: to analyse efficacy, toxicity and quality of life
(QoL) of pts with previously untreated FL receiving a m-
FND regimen and to compare it with an historical con-
trol group treated with CHOP or CHOP-like regimens.
Design and Methods: 34 pts sequentially treated
between 1997 and 2001 with a 28-days six couses of m-
FND regimen (Fludarabine 25 mg/m2 d.1-3, Mitox-
antrone 12 mg/m2 d.1, and dexamethasone 20 mg TD,
d.1-3), were compared with 28 pts identified in the
megafile as having follicular NHL according to WHO cri-
teria and treated with CHOP (n=5) or CHOP-like (n=23)
regimens. Median age (53 vs 54 yr), CS III-IV (79% vs
64%), BM+ (47% vs 43%), IPI score 0-2 (65% vs 79%)
were comparable in m-FND and control group respec-
tively. All cases (100%) treated with m-FND had grade
I-II FL compared with 79% in the control group
(p=0.005). Results: CR rate was 71% (n=24) in m-FND
and 64% (n=18) in the control group (p=0.4); PR rate
was 18% and 29% in the two groups respectively. Four
pts in the m-FND group and 7 in the historical group
relapsed; the 4-year DFS rate was 83% and 58% respec-
tively (p=0.4). Two pts who relapsed in the control group
were rescued after PBSCT (n=1) and m-FND (n=1). The
4-year OS rate was 94% and 66% for m-FND and con-
trol group respectively (p=0.01). No toxic deaths were
seen in both groups. The main toxicity was: WHO grade
3-4 neutropenia occurred slightly more frequently in the
m-FND (44% vs 31%), but there were no severe oppor-
tunistic infections. Moreover, in pts treated with m-FND,
thrombocytopenia was modest (G1-2 in 20% pts), while
the non-hematologic toxicity was very mild. Particular-
ly, no patient show alopecia in the m-FND group com-
pared with 80% in the CHOP group. Peripheral neu-
ropathy was more common with CHOP (38% vs. 3%). Pts
receiving fludarabine had high scores for social func-
tion and very good quality of life (QoL). Conclusions: our
data show that m-FND represents an effective and well
tolerated regimen for previously untreated pts with FL.
This regimen improves progression-free survival (PFS)
and probably also the social function scores in compar-
ison with CHOP. Although the follow-up is not long
enough these data suggest that fludarabine should be
included in regimens for primary treatment of FL.

PU026
AUTOIMMUNE THROMBOCYTOPENIA AFTER ONE CICLE OF
FLUDARABINE PHOSPHATE IN A,PATIENT WITH CHRONIC
LYMPHOCYTIC LEUKEMIA:A CASE REPORT
Darbesio A, Vitolo U,* Ferrero D,° Gauna R, Bertoldo E
Day Hospital Oncologia Chivasso; *Ematologia Ospe-
dale and °Ematologia Universitaria Molinette, Torino,
Italy

Fludarabine phosphate is a purine analogue com-
monly used in the treatment of low-grade lymphoid
malignancies. Myelosuppression is the main toxicity,
although increased incidence of autoimmune hemolyt-
ic anemia(AHE)is frequently reported. CLL by itself is
associated with a high risk of autoimmune disorders,
mainly AHE. However,immune thrombocytopenia also,
has been reported to occurr in CLL patients treated with
fludarabine. Here we report a further case of this com-
plication in a patient without previous autoimmune
disorders. The patient, a 57 year old man with indolent
B-CLL developed, after a 2 year follow up without ther-
apy, a more aggressive disease with diffuse nodes, high
WBC count (100 ×109/L),anemia (Hb 10 g/dL), hypo-
gammaglobulinemia but normal platelet count
(150×109/L).He was treated with Fludarabine-
cyclophosfamide for three days: on day 4 he developed
severe thrombocytopenia (7×109/L) with mucosal
bleeding. Anemia worsening was also evident at day
14 and transfusion support with both platelets and
packed red cells was required. Direct antiglobulin test
on erythrocytes was still negative but anti-platelet
auto-antibodies were detected. A complete platelet
recovery was achieved after high dose steroid + Ig ther-
apy and a month later anti platelet autoantibodies were
no longer detectable. The patient was treated with 6
CVP (Cyt,Vcr Pdn) courses and achieved a CR, persist-
ing at 12+ months.The pathogenesis of autoimmune
thrombocytopenia, like that of AHE is still unknown,
however a role of T-cell depletion is suspected. Indeed,
fludarabine induced reduction of CD4+ T cell (down to
levels observed in patients with AIDS) and the frequent
hypogammaglobulinemia due to the primary disease
may play a role in the rising of unsuppressed prohibit-
ed lymphocyte clones. However, the very rapid occur-
rence of thrombocytopenia (4 days after the start of
fludarabine) and the fast disappearance of anti-platelet
antibodies 1 month after therapy discontinuation rise
the possibility of a direct role of fludarabine by aptene-
induced immune thrombocytopenia as rarely observed
with non-cytotoxic drugs. In this case, thrombocy-
topenia should immediately recurr after a new drug
exposition and this would be a more definite con-
troindication to further fludarabine therapy.
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PU027
TREATMENT OF NEWLY DIAGNOSED DIFFUSE LARGE B-CELL
LYMPHOMA IN YOUNG ADULT PATIENTS WITH A COMBINATION
REGIMEN BASED ON MACOP-B AND RITUXIMAB
Mengarelli A,* Romano A,*  Marcacci GP,° Pisani F,*
Marino M,* Spadea A,* Giunta S,* Toglia G,* Pinto A,°
Petti MC*
*SC Ematologia, Istituto Regina Elena, I.F.O. Roma;
°”Istituto Pascale, Napoli, Italy

Background. In the latest years Rituximab has been
widely tested as single agent or in combination with
the CHOP regimen for the treatment of patients with
newly diagnosed aggressive NHL such as diffuse large
B-cell lymphoma (DLBCL) or mantle cell lymphoma.
Synergism may be demonstrated with other chemother-
apy regimens. In this phase 2 study eleven patients with
previously untrated DLBCL received Rituximab from the
9th to 12th weeks of the MACOP-B regimen as inten-
sification. Objectives. To evaluate the safety and effica-
cy of the addition of Rituximab to the conventional
MACOP-B regimen for young adult patients with pre-
viously untreated DLBCL. Design and Methods. From
February 2002 to February 2003 eleven consecutive
patients (male/female: 4/7) with a median age of 42
years (range 32-57 years) and newly diagnosed CD20+
DLBCL were treated with Rituximab at the dose of 375
mg/sm weekly for 4 weeks in conjunction with the
MACOP-B regimen, from the 9th to 12th weeks of ther-
apy. Response was evaluated before the 1st administra-
tion of Rituximab and at the end of the combination
regimen. Additive radiotherapy was planed for 6
patients after the immuno-chemotherapy programme.
The patient characteristics at diagnosis were as follows:
Ann-Arbor stage (II: n=2; III: n=2; IV: n=6), B symptoms
(n=3), bone marrow involvement (n=4), lymph nodes
involved > 2 sites (n=7), extranodal involvement > 1
site (n=6), bulky disease (n=5), IPI score (0: n=1; 1: n=3;
2: n=6; 3: n=1). Results. Of the 11 pts, 8 were in partial
remission at the beginning of the Rituximab and 3 were
in complete remission. Of the 9 pts evaluable at the TC
evaluation performed 1 month after the MACOP-B/Rit-
uximab, 8 were in complete remission and 1 patient
showed progressive disease. Two patients died during
treatment with Rituximab: 1 of acute liver failure fol-
lowing HCV-related hepatitis and 1 of acute hearth fail-
ure 3 days after the end of the immuno-chemotherapy
programme (this patients had been previously treated
with local radiotherapy for a rhinopharynx solid tumor).
As of May 2003 all 8 responders are in complete remis-
sion with a median follow-up of 7 months (range 3-15
months). Conclusions. Although a significantly larger
number of patients and longer follow-up are request-
ed, the MACOP-B/Rituximab schedule seems to be an
effective and feasible combination for the treatment of
aggressive B lymphomas.

PU028
OUTCOME OF PATIENTS WITH DIFFUSE LARGE B-CELL LYMPHOMA
(DLBCL) OF THE BREAST
Pisani F,° Spadea A,° Mengarelli A,° Romano A,°
Marino M,* Carpanese L,^ Petti MC°
°S.C. Ematologia; *Anatomia Patologica and ^S.C.
Radiologia,  Istituto Regina Elena, Rome, Italy

Introduction: Diffuse large B-cell lymphoma of the
breast is a rare disease with an incidence of approxi-
mately 2% of extranodal lymphomas; clinical data con-
cerning this type of non-Hodgkin lymphoma are limit-
ed and the optimal therapy has not been assessed yet.
We report the clinical outcome of 4 women with CD20+
DLBCL of the breast treated at our Institute. Design and
Methods: From July 2001 to December 2002 four con-
secutive patients were treated, the median age was 53
yrs (range 39-61), P.S. (ECOG) 0-1, right breast involve-
ment: 1pt, left breast involvement: 2pts, bilateral breast
involvement: 1pt; Stage I-IIE:2pts, Stage IV:2pts (BM:
2); bulky disease (> 5 cm): 0; high LDH: 1pt; IPI 0-1:
2pts, IPI 2: 2 pts. Two patients underwent mastectomy
while 2 had local excision. Two patients with Stage I-
IIE received MACOP-B for 12 weeks; the other two cas-
es with Stage IV were treated as follows: one with
MACOP-B regimen in combination with Rituximab at
the dose of 375 mg/m2 weekly for 4 weeks, from 9th to
12th weeks of treatment; the other patient, 61 yrs old,
received P-VNBEC regimen for 7 weeks achieving a PR;
then, as salvage therapy, she was treated with Ritux-
imab at standard dose for 4 weeks plus 4 cycles of
MACOP-B. So far Radiation therapy was given to a
patient with Stage IIE, including the breast and region-
al lymph nodes. Results: Overall, the response rate was
100% (3 CR, 1PR); after surgery plus chemotherapy
CR:1, after chemotherapy CR:1, after chemotherapy plus
Rituximab CR:1, PR:1. The two pts treated with Ritux-
imab were in partial remission at the beginning of the
Rituximab; while the first was in CR after the end of
MACOP-B/Rituximab, the second case, affected with
bilateral breast involvement, obtained a regression of
DLBCL after the combination therapy, but a surgical
revaluation of residual right axilla lymph nodes was
positive for histological features of Marginal zone B-cell
lymphoma and actually she receives Chlorambucil. As
May 2003 the median follow-up was 13 months (range
4-23); all patients were alive, 3 in CR and 1in PR, none
experienced significant hematologic o extrahematolog-
ical toxicity due to chemotherapy/RT or to the combi-
nation with Rituximab. Conclusions: DLBCL of the breast
is a distinct clinical entity, that usually is chemosensi-
tive to MACOP-B and in which the combination with
Rituximab seems to be effective and relatively well tol-
erated. A longer follow-up and a larger number of
patients is required to determine the curative potential
of this MACOP-B/Rituximab treatment schedule.
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PU029
HEPATITIS C VIRUS AND NON HODGKIN’S LYMPHOMA
Capnist G, Radin E, Scattolin A, Polistena P, Chisesi T
Azienda ULSS 12 Veneziana, Venezia, Italy

Whether hepatitis C virus (HCV) may have an etio-
logic role in non Hodgkin’s lymphoma (NHL) still
remains matter of debate. Prevalence of HCV infection
in NHL was reported in Italy, Japan and USA, non in
other countries. Controversies data exist on the histol-
ogy of HCV-related NHL, low or high grade at onset as
well as on nodal or extra nodal localization. We stud-
ied 109 consecutive patients with NHL with the aim of
clarifying prevalence of HCV infection, histotype, site of
the primary localization, HCV genotype and host genet-
ic factors, HLA class I and II, associated with the devel-
opement of HCV-related NHL. HCV infection was
detected in 19/109 (17%) versus a prevalence < 9% in
our area. Sixty of 109 had low grade and 49/109 high
grade histology. Eleven of the former group(18%) and
8 of the latter (16%) were HCV infected. Extranodal
NHL were significantly higher in HCV infected patients,
5/14 (36%) indipendently of low and high grade his-
tology. Concerning the HCV genotype, type 1b was
prevalent. Any aplotype confer susceptibility to HCV
related NHL. In conclusion, our findings support an
increased prevalence of HCV in patients with NHL. No
difference emerged according to histotype, whereas
extranodal involvement appeared frequent primary
localization in HCV-related NHL.

PU030
SEVERE AND PROLONGED HEMATOLOGICAL TOXICITY AFETER
IMMUNO-CHEMOTHERAPY WITH RITUXIMAB AND FLUDARABINE;
A REPORT OF TWO CASES
Saggia C,* Santagostino A,* Lattuada S,* Biaggi G,*
Forti G,* Manachino D,* Bellan L,* De Marino E,*
Alabiso O°
*Oncologia Medica Ospedale S. Andrea, Vercelli;
°Cattedra di Oncologia Medica Università degli Studi
del Piemonte Orientale, Novara, Italy

In literature there are recent studies that show the
efficacy of combination therapy with Rituximab and Flu-
darabine in low grade non-Hodgkin lymphoma. Never-
theless such therapy presents a stronger hematologic
toxicity respect chemotherapy or immunotherapy alone.
According to NCI-CTC criteria the immunochemotherapy
presents an hematologic toxicity in the following per-
centage: grade 1-2 neutropenia in 20% of the cases,
grade 3-4 in 50% of the cases; grade 1-2 thrombocy-
topenia in 20% of the cases and grade 3-4 in 5% of the
patients.  We descibe two cases of prolonged severe pan-
cytopenia observed for several months after the stop of

the immunochemotherapy. The first patient was a 74
years old woman with an extranodal low grade non
Hodgkin B-lymphoma started in 1999 with cutaneos and
bone marrow localizations, initially treated with clo-
rambucil at standard dose with complete remission. At
the relapse in May 2002 the patient, with skin and nodes
involvment, was treated with Rituximab at the dose of
375 mg/m2 (day 1) and  Fludarabine 25 mg/m2 i.v. (day
2-6). After three course of therapy the patient showed
a severe hematologiacal toxicity with grade 4 neu-
tropenia and thrombocytopenia and grade 2 anemia. A
therapy support was needed with red blood cell and
platelet transfusion and with daily administration of G-
CSF and EPO. After 6 months the patient is free from
transfusion but still presents grade 1 thrombocytopenia
and needs bone marrow stimulation with G-CSF and
EPO every other day to mantain adeguate values of
white blood cells and hemoglobin. The second case
regards a 62 years old woman affected by a B non-
Hodgkin low grade lymphoma involving spleen and bone
marrow. The onset of the disease was in August 2000
with massive splenomegaly and leucemization; the
patient was treated with three course of Fludarabine as
a single agent without a significative toxicity. The fourth
course was preceded by a standard dose of Rituximab;
after two weeks the patient developed a severe pancy-
topenia treated with growth factors and platelets trans-
fusions. This hematologic picture went on over our
expecations turning in to normality after six months.
Both the patients reached a complete remission of dis-
ease which is still present. On our opinion the interest
of these cases is the prolonged severe cytopenia
observed for several months; its explanation is not clear. 

PU031
NON HODGKIN LYMPHOMA COEXISTING WITH CHRONIC
MYELOMONOCYTIC LEUKEMIA: REPORT OF A CASE
Gonnella F, Russolillo S, Carola A, Nitrato Izzo G,
Improta S, Rocco S, Sagristani M, Mastrullo L
UO di Ematologia, *Servizio di radiologia, PO
San Gennaro, ASL Napoli 1, Italy

F.V., male, aged 77, came to our observation in march
2002 for thrombocytopenia and mild leucocytosis. Periph-
eral blood counts were: wbc: 14000/mmc (30% neu-
trophils, 1% basophils, 30% lymphocytes, 49% monocytes
and myelomonocytes), Hb. 10.8 g/dL, Plt: 14000/m3.  Phisy-
call examination resulted in liver and spleen enlargement,
lymph nodes palpable in all superficial sites. TC scan was
performed and showed lymph node involvement at cervi-
cal, axillar, mediastinical and abdominal sites, liver and
spleen enlargement. Bone marrow aspiration results in
high cellularity, monocytosis from promonoblast to mono-
cyte accounting for 31% of the total, displastic features
of the erythroid clone, lymphocyte population into normal
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values. Bone marrow byopsy confirmed the hyperplastic
monocytosis without presence of immature precursor or
pathological lymphoid infiltration, suggesting the diag-
nosis of CMML type 1 according to WHO classification. A
superficial lymph node was byopsied showing a large, dif-
fuse lymphocyte population CD20+, with the features of
centroblastic cells, suggestive for diffuse large B cell lym-
phoma. There was a concomitant monocytoid population.
Cytogenetic features were negative, and so was molecu-
lar biology performed on bone marrow aspirate. Therapy
planned was CHOP regimen every 28 days for a total of six
cycles. It was well tolerated with no toxicity, no neu-
tropenia and no anemia, so therapy was delayed only once,
within fifth and sixth cycle for a suppurative cutaneous
infection after insect puncture at the leg, which needed
local and systemic antibiotic therapy. No other infective
or systemic complications were present. At the end of
sixth cycle restaging of patient was performed with TC
scan and bone marrow aspiration and byopsy. Patient did-
n’t present any detecting lymph node enlargement. Spleen
was mild increased, but reduced comparing with the onset
of the disease,bone marrow showed persisting monocyto-
sis without blast excess and displastic features. As expect-
ed, therapy against lymphoma did not show any efficacy
on the myeloid disease. Patient is actually alive, in com-
plete remission for lymphoma and with all the features of
chronic myelomonocitic leukemia, without transfusion
requirement. Association between lymphoma and CMML
is rare. Only three are the published cases, regardind in two
of them lymphomas of T-lineage, and the third a breast B-
lymphoma. Coexisting untreated lymphoproliferative dis-
ease and myelodisplasia has been reported as casual in a
serie of 1198 patients affected by mds (Forlensa, Leukemia
and Lymphoma 1996). Only in 5 CMML concomitant lym-
phoid and myeloid disease was found. All lymphomas were
of the B-lineage and were low grade. This is, to our knowl-
edgment, the first report of a high grade lymphoma of the
B-lineage coexisting at diagnosis with chronic myelo-
monocytic leukemia.

PU032
VACCINATION AGAINST LYMPHOMA: NEW INSIGHTS FROM A
QUANTITATIVE MODEL
Liso A,* Benedetti R,* Castiglione F,° Toschi F,°
Bernaschi M,° Succi S,° Falini B*
*Institute of Hematology, University of Perugia, Peru-
gia. Italy: °Istituto Applicazioni del Calcolo M. Picone,
CNR, Rome, Italy

Prophylactic vaccination against infectious disease
has been one of the most succesful medical interven-
tion in history. Instead, active immunotherapy of can-
cer has achieved very limited success to date. Yet, can-
cer eradication using tumor-associated antigen vacci-
nation has been demonstrated in numerous animal

models. In vitro systems and human clinical trials indi-
cate that T cells recognize antigenic fragments derived
from gene products expressed by tumors. Neverthless,
results from clinical trials have been largely disap-
pointing, since vaccine protocols designed to elicit anti-
tumor immune responses have, in the majority of cas-
es, failed in producing tumor eradication and/or in pro-
longing patient survival. Therefore, to explain how a
remarkably complex system recognize and protects
against infectious agents and generally fail to respond
to anti-cancer vaccines, we used a computational mod-
el. The model entails the major immune cell types and
it is equipped with immunological processes as hema-
topoiesis, thymus selection, hypermutation of antibod-
ies and antigen processing-presentation to killer T cells.
We show that competition rather than help develops
over traditional vaccination protocols with tumor asso-
ciated antigens. We also investigated our hypothesis in
DNA vaccination protocols against murine lymphoma
38C13. The results of our study have direct implication
in the design of new anti-cancer vaccines.

PU033
ACOP-B REGIMEN FOLLOWED BY INVOLVED FIELD RADIATION
THERAPY IN LIMITED STAGE AGGRESSIVE NON-HODGKIN’S
LYMPHOMA. A SINGLE CENTER RETROSPECTIVE STUDY
Cabras MG, Mamusa AM, Dessalvi P, Angelucci E
U.O.A. Ematologia e Centro Trapianti di midollo osseo,
Ospedale Oncologico Businco, ASL 8, Cagliari, Italy

Background: This study relates our experience in the
treatment of limited-stage diffuse large cell lymphoma.
Patients and methods: Seventyseven consecutive
patients with a median age of 50 years (range 18-85)
with limited stage diffuse large cell lymphoma diag-
nosed and treated at a single institution between 1993
and 2002, were reviewed. Only patients with nodal or
extranodal stage I A or II A were included. All patients
received first line therapy with ACOP-B regimen
(adryamicin 50 mg/m2 day 1, 15, 29, cyclophosphamide
350 mg/m2 day 1, 15, 29, vincristine 1.4 mg/m2 day 8,
22, 36, bleomicine 10 mg/m2 day 8, 22, 36, predinisone
50 mg/day day 1 to 42), followed by involved field
radiotherapy (36 Gy). Results: The treatment was well
tolerated, with minimal hematologic toxicity (grade 1-
2) in 20% of patients, extrahematologic consisted of
alopecia and grade 3 mucositis after radiotherapy of
Waldeyer’ring in 80% of patients. Complete remission
was achieved in the 95% after the combined treat-
ment, no difference between I or II stage was observed.
After a median follow-up of 4.2 years (range 0.1-9.5),
Kaplan-Meier probability of overall and event free sur-
vival were 85% and 80% respectively. In this group
there were 11 deaths, 3 in progression disease, and 8
due to disease unrelate causes. Conclusions. These
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results underline the feasibility and the high efficacy of
ACOP-B regimen with involved field radiation therapy
with the possibility of definitively curing the majority
of these patients.

PU034
PRIMARY NON HODGKIN’LYMPHOMA OF BONE: UNICENTRIC GROUP
EXPERIENCE
Mamusa AM, Cabras MG, Sabiu D, Angelucci E
U.O.A. Ematologia e Centro Trapianti di midollo osseo,
Ospedale Oncologico Businco, ASL 8, Cagliari, Italy

Introduction: Primitive bone NHL constitutes about
5% of extranodal lymphomas. It is difficult to decide
the optimal treatment for this type of lymphoma
because of its rarity. Patients and methods: Between
March 1993 and May 2003, eighteen previously
untreated patients (12 male and 6 female; median age
41 years, range 18-78) with primary NHL of bone were
followed at our institution. Sixteen patients had diffuse
large cell lymphoma, two low grade istotype. The diag-
nosis was obtained with open curretting biopsies in all
patients.Bone involvement was multifocal in two
patients and solitary in the others, involving scapula
(n=5), femur (n=5), humerus (n=3), vertebrae (n=2),
tibia (n=1), radio (n=1), clavicula (n=1). The affected
bone exibited a lytic appearance on plain film and CT
scans. Bone marrow biopsy was positive in one patient.
Eleven patients had stage I disease and six stage II.
Bulky disease occurred in ten patients (55%), LDH was
elevated in eight patients (44%), IPI was intermediate-
high in seven patients and low-intermediate in other
seven ones. Chemotherapy, according to disease stage
and patient age, were ACOP-B in six cases, VACOP-B in
four cases, MiniCEOP in two cases, other schedule con-
taining antracycline in four cases and High Dose
Sequential chemotherapy followed by autologus PBSC
transplantation in other two patients. Involved field
radiotherapy (36-46)was administered to fifteen
patients (83%). Results: The treatment has been well
tolerated, seventeen patients (94%) achieved a com-
plete remission and the other one a partial response.
After treatment, three patients relapsed, two in the
CNS and died for progression disease, one patient
developed colon cancer 2 years after radiotherapy and
died. After a median follow-up of 5,5 years (range 0,5-
10), 14/18 patients are alive (77%). Conclusions: these
results underline that multiagent chemotherapy com-
binated with involved field radiotherapy improves prog-
nosis and course of this disease, considered a systemic
disease.

PU035
KAPOSI’S SARCOMA IN A PAZIENT AFFECTED BY NON-HODGKIN’S
LYMPHOMA TREATED WITH ALEMTUZUMAB AFTER AUTOLOGOUS
STEM CELL TRANSPLANTATION FOR RESIDUAL DISEASE, A CASE
REPORT
Biaggi G,* Santagostino A,* Saggia C,* Lattuada S,*
Forti G,* Manachino D,*  De Marino E, Alabiso O°
*Oncologia Medica Ospedale S.Andrea, Vercelli; °Catte-
dra di Oncologia Medica Università degli Studi del Pie-
monte Orientale, Italy

Monoclonal antibody therapy with anti-CD52 (Cam-
path 1H, Alemtuzumab) is now a used and promising
approach to the treatment of some non-hodgkin lym-
phoma. Nevertheless is well known its immunosoppres-
sive effect with an important reduction of CD4 T lym-
phocyte and an increased risk of fungal, bacterial and
viral infection. In the literature are also described some
cases of secondary neoplasia like lymphoma but there
are no segnalation of Kaposi’s sarcoma developed after
this kind of therapy. We describe the case of a 47 years
old man affected by a small and large cell diffuse non
Hodgkin lymphoma CD20+ in stage IV for bone marrow
infiltration treated, after the onset in february 2002,
with 6 course of rituximab plus CHOP. After this thera-
py for the persistence of minimal bone marrow disease
the patient was treated with HD-ARA-C plus rituximab
at day 1 and 9 in order to perform stem cell collection.
In September 2002 was conducted the stem cell trans-
plantation after BEAM conditioning regimen without
any important toxicity. In december 2002 the revalua-
tion showed a residual bone marrow disease quantified
in about 20% of monoclonal B-lymphocyte. An addi-
tional therapy with campath 1H was started in january
2003 in order to eliminate the residual disease. After
three weeks of subcutaneous therapy at standard dose
the treatment was stopped for grade 4 hematological
toxicity that needed transfusion therapy and stimulation
with G-CSF; the CD4 count at this time was 2 cells/mir-
colitre. Nevertheless the resolution of the neutropenia
the patient was admitted to the hospital for the presence
of respiratory simptoms and fever. Many severe infective
complications occurred during the hospitalization: a pul-
monary aspegillosis, an enterobacter and pseudomonas
sepsis and multiple cerebral lesions with the radiologi-
cal aspect of toxoplasma localizations. These infecitive
complications caused a worsening of the hematological
conditions with a severe pancitopenia that went on for
several weeks in spite of stimulation with growth fac-
tors and two successive infusions of autologous stem
cells. During this period appeared on the left leg some
purple skin nodes; a skin biopsy led to the diagnosis of
Kaposi’s angiomatoid sarcoma in nodular phase. An anti-
retroviral therapy was started considering the possibil-
ity of viral origin of this kind of tumor; it was no possi-
ble to associate any kind of antiblastic drugs for the
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hematological conditions of the patients. The determi-
nation of antibody against HIV remained negative dur-
ing all this period. In spite of all antimicrobic therapy
used: amphotericine, voriconazolo, large spectrum
antibiotics, antiretroviral therapy, the extreme severe
immunosuppression caused a progressive worsening of
clinical state and the patient died for septic shock in
May 2003. We have described this case in order to
underline the important immunosuppressive effect of
alemtuzumab, particulary evident after stem cell trans-
plantation, even if this therapy was applied for only three
weeks and three months after transplantation. The
immunological condition of the our patient was similar
to an HIV patient with active disease with all the
infecitive and neoplastic complication normally seen in
this kind of patients.

PU036
A CASE OF PRIMARY NON HODGKIN LYMPHOMA OF THE LIVER IN
HBSAG POSITIVE PATIENT, TREATED WITH AUTOLOGOUS STEM CELL
TRANSPLANTATION
Montesano R, Elli E, Larocca A, Marinoni S, Parma M,
Rossini F, Pogliani EM
Hematology Unit, San Gerardo Hospital, Monza,
Milan, Italy

Primary hepatic non-Hodgkin lymphoma (PHL) is a
rare lymphoproliferative disorder. Diagnosis is difficult
and histological examination is essential to confirm it.
Diffuse large cell lymphoma is the most common his-
tologic subtype. Several cases of PHL develop in
patients with chronic hepatitis C virus infection; rela-
tionship with lymphoma is unclear but the frequent
association suggests that the virus may play some roles
in the pathogenesis of PHL. Rare cases of PHL associ-
ated with hepatitis B virus infection have been
described. Surgery, chemotherapy and radiotherapy
have been used alone or in combination as treatment
but the outcome is generally poor, with a median sur-
vival of 3,7 months. Recent reports suggest that com-
bination chemotherapy (anthracycline-based regimens)
is the most appropriate treatment, with or without
surgery and/or radiotherapy, with a CR rate of 83,3%,
a 5-year OS of 83,1%, a 5-year recurrence free sur-
vival rate of 83,1% and a 5-year failure free survival
rate of 70,1%. We describe a case of 65-year-old male,
with negative remote pathologic anamnesis, suffering
from abdominal pain and jaundice. Physical examina-
tion revealed hepatomegaly and laboratory findings
showed colestatic markers elevation. Furthermore, the
patient was HbsAg positive. Radiological findings
showed a marked dilatation of intrahepatic bile ducts
and a single liver lesion with maximal extension of 9
cm, suggesting for cholangiocarcinoma. Histological
examination only revealed diffuse B large cell non

Hodgkin lymphoma (WHO, Kiel) WF: G. So diagnosis
was primary non Hodgkin lymphoma of the liver, since
the lesion was the only one present. Patient, according
to literature, received cyclophosphamide, doxorubicin,
vincristine and prednisone (CHOP). After six cycles of
chemotherapy the computed tomography showed a
partial remission of disease, so an autologous trans-
plant was planned. Patient received mobilization
chemotherapy with high dose cyclophosphamide and
subsequent peripheral blood stem cell transplantation.
After preparative regimen with CCNU, VP-16, ARA-C
and melphalan (BEAM) the patient received 4,5×106 CD
34+/kg body weight. Recovery of neutrophils (PMN >
0.5×109/L) and of platelets (PLT > 20×109) required 9
and 12 d post-transplant, respectively. To prevent HBV
reactivation, the patient received oral lamivudine, that,
will continue 18 months at least. The procedure was
altogether well tolerated. This therapeutic approach is
already known in the treatment of non Hodgkin lym-
phoma, but at present, there isn’t evidences of litera-
ture for PHL. The patient undergone follow-up for 6
months since autologous transplantation and nowa-
days he’s in complete remission of disease. 

PU037
VANISHING BILE DUCT SYNDROME IN AN ANAPLASTIC T-CELL
LYMPHOMA PATIENT WITH ABNORMAL KARYOTYPE: FIRST CASE
REPORT
Cattaneo C,* Almici C,* Facchetti F,° Ungari M,°
Bonetti F,^ Piovani G,** Bellotti D,** Airò P,°° Rossi G*
USD Ematologia*, II Anatomia Patologica°, I Anatomia
Patologica^, Servizio di Immunologia°°, Dipartimento
di Scienze Biomediche e Biotecnologie**, Spedali Civili,
Università degli Studi, Brescia, Italy

Vanishing bile duct (VBD) syndrome is a dramatic
event in hepatic disorders, often resulting in fatal out-
come. VBD has been described in association with
Hodgkin disease, paricularly at diagnosis, but the
pathogenetic correlation between the two clinical enti-
ties is unknown. We were not aware of cases of VBD
occurring in patients with other hematological neo-
plasms. We describe a patient with anaplastic T cell
lymphoma presenting with VBD syndrome. A 28-years
old man was admitted to our Institution on april 2003
with hepatosplenomegaly, lymphoadenopaties (latero-
cervical, retroperitoneal), leucocytosis (63.48×109/L)
with neutrophilia and mixed hyperbilirubinemia (5.5
mg/dL). A peripheral blood smear revealed the presence
of myeloid precursors and 17% of abnormal lympho-
cytes. Bone marrow examination showed a myeloid
hyperplasia with a 5% of abnormal lymphoid cells.
About 30% of cell population revealed CD2+CD13+

immunophenotype. Bone marrow karyotype was as fol-
lows: 46,XY[3]/46,XY, t(1q; 4q), der(2)t(2;?) [14]/ 46,
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XY, t(1p;1q), der(2)t(2;?), der(4)t(4; ?) [3]. Because of the
rapid elevation of bilirubin levels, the patient under-
went liver biopsy, which showed the disappearance of
bile ducts and the presence of portal and intrasinu-
soidal CD3+ CD30+ ALK+ abnormal lymphoid cells. A
cervical lymphonode biopsy also revealed lymphoid
infiltration in the vascular and sinusal lumen and in
the paracortical area with CD30+ ALK+ with cytoplas-
matyc pattern. A small (<1%) CD30+ lymphoid infil-
trate was detectable also on bone marrow biopsy.
Despite corticosteroid therapy and subsequent combi-
nation chemotherapy, the patient rapidly developed
irreversible hepatic failure and died in a few days. In
this patient, the combined presence of an anaplastic T
cell lymphoma infiltrating lymphonodes, liver and par-
tially the bone marrow, together with an abnormal
bone marrow population with an aberrant immunophe-
notype and cytogenetic abnormalities involving chro-
mosome 2, may suggest a mutagenic injury involving a
very immature precursor, responsible of both aberrant
myeloid and lymphoid cell generation.

PU038
ORAL FLUDARABINE/CYCLOPHOSPHAMIDE COMBINATION IN
PRETREATED INDOLENT NON-HODGKIN’S LYMPHOMA
Musuraca G, Stefoni V, Marchi E, Tani M, Alinari L,
Gabriele A, Zinzani PL, Baccarani M
Institute of Hematology and Medical Oncology
“L. e A. Seràgnoli”, University of Bologna, Italy

The efficacy of oral fludarabine (FLU) does not differ
from that of the intravenous formulation and its safe-
ty profile is similar in in patients with previously treat-
ed CLL. A synergistic effect of cyclophosphamide (CY)
with FLU has been demonstrated in vitro and in vivo.
Based on this scientific background, in our Institute we
are conducting a phase II clinical trial to evaluate the
efficacy and safety of the combination of oral FLU and
CY in pretreated indolent non-Hodgkin’s lymphoma
(NHL) patients. Oral FLU is administered at 40 mg/m2/d
and oral CY at 300 mg/m2/d, days 1 through 3, repeat-
ed every 28 days for 6 courses. Efficacy endpoints
include overall response rate, minimal residual disease
assessment, duration of response, time to treatment
failure and treatment free interval. Response evalua-
tion is performed 2 months after the end of treatment
and confirmed 3 months after. Patients’ characteristics
included median age of 61.8 years (54-73); 7 male, 3
female; 8 pts were in stage IV and 2 in stage II. Accord-
ing to histology there were 9 follicular lymphoma, and
1 immunocytoma. The patients underwent to a mean of
2.5 previous chemotherapy regimens (range, 2-4). So
far 10 patients were enrolled. Response was assessed on
8 patients: 5 CR (62.5%), 2 SD (25%) and 1 PD(12.5%).
Two patients died during follow up (one of progression

disease at months 4, one of cardiovascular accident at
month 7). Safety data were evaluated on every cycle in
all patients. The toxicity was mainly hematological: NCI
grade 3/4 neutropenia (20.8% of the cycles), anemia
(8.3%), and thrombocytopenia (8,3%). PCP prophylaxis
were recommended. Infective episodes were not regis-
tered. Gastrointestinal toxicity was mild and easily con-
trolled by common antiemetic drugs. In conclusion, this
analysis suggests that this oral combination treatment
is a promising second-line therapy in indolent NHL, with
62,5% overall response rate.

PU039
MAGNETIC-RESONANCE-IMAGING ON PRIMARY BREAST
LYMPHOMAS: MANAGEMENT OF 6 CASES DIAGNOSED AND
TREATED AT THE EUROPEAN INSTITUTE OF ONCOLOGY
Alietti A,# Villa G,§ Pizzamiglio M,§ Laszlo D,#
Pruneri GC,* Giordano G,# Vanazzi A,# Peccatori FA,#
Cocorocchio E,# Bellomi M,§ Martinelli G#

#Hematoncology Division, §Radiology Division *Patho-
logy Division, European Institute of Oncology, Milan,
Italy

Introduction: Primary lymphoma of the breast (PBL)
is a rare clinic-pathological entity that accounts for
0.04-0.5% of all breast malignancies and less than 1%
of all non-Hodgkin’s lymphomas. The mammographic
and ultrasonographic (US) features of breast lymphoma
are non-specific. Gadolinium enhanced magnetic res-
onance imaging (MRI) of the breast has been used in
patients with PBL to identify small multifocal foci in
dense breast. Here we report our experience with MRI
in the diagnosis and follow-up of PBL. Patients and
Methods: From June 2001 to December 2002, 6 cases
of primary non-Hodgkin’s lymphoma of the breast were
evaluated using MR-imaging of both breasts after diag-
nosis, after 2 cycles of chemotherapy, 40 days after the
end of radiotherapy and at follow-up. Images were
acquired on a T1-weighted fat-suppressed FSPGR 3D
sequence. The slice thickness was chosen between 1.5
and 3 mm depending on breast size. The sequence was
performed once before and five times after intravenous
contrast (Gd-DTPA 0.2 mmol/kg) injection. All patients
were female, their median age was 58 years (range 34-
65); 4 patients were in stage IE (Ann Arbor Stage) and
2 in stage IIE. Histological diagnosis, according to the
WHO classification, was diffuse large B-cell in all
patients. All patients received ACOD (CHOP-like
chemotherapy) for 4-6 cycles followed by 44-46 Gy
radiotherapy of the breast and involved nodes if indi-
cated. Results: In 5/6 cases mammography, US and MRI
identified the lesion, always without microcalcification
and without desmoplastic reaction. Only in one case
mammography showed asimmetric distribution of
glandular tessue in the breast, without a detectable
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nodule; in this case US and MRI identified the nodular
lesion. In one patient MRI demonstred the multifocal-
ity of the pathology, identifying several micronodules
disseminated in the whole breast (not seen at conven-
tional imaging) e distinguishing between nodular dis-
ease and fibroadenoma, as showed at US. In another
case MRI demonstred the presence, after nodulectomy,
of a round shaped enhancement (1 cm) due to residual
disease, that mammography and US diagnosed as
fibrotic tissue. At last follow-up all patients achieved
complete clinical remission, without  radiological evi-
dence of disease at MRI. Conclusion: MR-imaging is
more accurate than mammography and US at defining
the true extension of the disease, even after surgery,
and seems to highlight multifocal disease better. In pri-
mary breast lymphoma, MRI should be raccomended
as the radiological procedure of choice for defining the
local extent and monitoring response to the treatment
of this uncommon disease.

PU040
PRIMARY CUTANEOUS NATURAL KILLER CELL LYMPHOMAS:
A DESCRIPTION OF TWO CASES
Spadea A,* Pisani F,* Romano A,* Marino M,^ 
Minutilli E,° Berardesca E°
*SC Ematologia, Istituto Regina Elena, I.F.O. Roma;
^Anatomia Patologica, Istituto Regina Elena, I.F.O.
Roma; °Dermatologia Clinica, Istituto S.Gallicano,
I.F.O. Roma, Italy

Introduction. CD 56+ lymphomas derived from natural
killer (NK) cell lineage are rarely encountered in West-
ern populations, affecting elderly patients in Asia and
South America. The majority of reported cases are lym-
phomas of the nasal cavity; however, various organs
can be involved (skin, mucous membranes, lymph
nodes, bone marrow) and a leukemic evolution can be
observed. Prognosis is unfavorable and standard
chemotherapy regimens cure these lymphomas very
rarely. Case reports. We describe two cases of primary
cutaneous NK-lymphomas in elderly Caucasian males.
Skin lesions appeared as red-brown patches and/or
plaques and nodules located above all on face and
trunk. Cutaneous biopsies showed an infiltrate charac-
terized by atypical medium-sized cells in the dermis,
especially around small vessels. These cells were
sCD3/CD3ε and CD56+ in the first case and sCD3± and
CD56+ in the second case; moreover, in both cases these
cells were CD30 negative and presented an high mitot-
ic index (Ki-67 >30%). Gene rearrangement for TCR
was negative in the first case and positive in the sec-
ond case; in situ hybridization showed no EBV-related
genes in both of them. A diagnosis of blastic NK-lym-
phoma and T/NK-lymphoma was made in the first and
second case, respectively. In both cases, despite the

treatment, the disease progressed from skin to
rhinopharynx, lymph nodes and bone marrow involve-
ment, with the death supervening in a leukemic phase
a few months from diagnosis. Conclusions. Cutaneous
involvement in NK-lymphomas is important as skin
lesions are very often the first appearance of the dis-
ease and they are easily accessible for a diagnostic
bioptic specimen. Prognosis is very poor with standard
chemotherapy and aggressive schedules of treatment
should be considered in the future.

PU041
SALVAGE AND MOBILIZING REGIMEN FOLLOWED BY HIGH DOSE
CHEMOTHERAPY AND AUTOLOGOUS HEMATOPOIETIC STEM CELL
TRANSPLANT FOR RELAPSED HIGH GRADE NON-HODGKIN’S
LYMPHOMA
Zuffa E, Albertini P, Salvucci M, Molinari Al, Zanchini
R, Zaccaria A
Hematology Unit, Santa Maria delle Croci Hospital,
Ravenna, Italy

Objectives: High dose chemotherapy with autologous
hematopoietic stem cell tranplantation (HSCT) is an
effective treatment for patients with relapsed high
grade non-Hodgkin’s lymphoma. We evaluated the role
of the IEV regimen as salvage and mobilization treat-
ment, followed by high dose therapy and HSCT, in 16
consecutive patients. Patients and Methods: A three
drug combination of Ifosfamide 2500 mg/m2 on day 1-
3, Etoposide 150 mg/m2on day 1-3, Epirubicine 100
mg/m2 on day 1 (IEV) was used to treat 16 patients
with high-grade non Hodgkin’s lymphoma; 14 relapsed
(median CR duration after first line therapy 14.8 mos)
and 2 primary refractory ones. The pts received 3
monthly IEV courses. The second course was followed
by G-CSF administration and CD34+ cells collection.
Autologous HSCT, following BEAC conditioning (BCNU
200mg/m2 on day 2, Etoposide 300 mg/m2 on day 1-4,
Ara-C 300 mg/m2 on day 1-4, Cyclophosphamide 45
mg/kg on day 1-4), was performed in all the 16 pts,
within 2 months after the last IEV course. Results: 5/14
patients with relapsed lymphoma (36%) achieved a
complete response (CR) and 9 (64%) a partial response
(PR) at the end of the three IEV cycles. Of the 2 refrac-
tory pts, 1 achieved a partial response. Clinical and
hematological toxicity were moderate. All the 16
patients mobilized peripheral blood progenitor cells:
the median yield was 4.5×106 CD 34+ cells/kg (range
2.0-8.0). The 16 patients had sustained engraftment
after BEAC conditioning and autologous HSCT. The
median time to granulocyte recovery (0.5×109/L) was 10
days (range 7-15); median time to platelet recovery
(20×109/L) was 12 days (range 9-14). Oral toxicity
greater then grade I occurred in 6/16 patients (37%);
no patient developed a severe hepatic toxicity, but 2
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patients, with a normal baseline resting left ventricu-
lar ejection fraction (LVEF greater than 50%) before
IEV and HSCT, after the treatment developed a dilated
cardiomyopathy with symphtoms of congestive heart
failure. Complete response rate was 50% (1 refractory
patient achieved a CR) and partial response rate 37%
(overall response rate 87%). At present 9/16 patiens
are alive (56%), and 6/16 (37%) in complete response,
with a median follow-up of 19 months from HSCT
(range 4-58). Conclusions: These results confirm the
efficacy of the IEV regimen in the treatment of relapsed
high-grade non-Hodgkin’s lymphomas, with a good
response rate and mobilizing effect. The combination
with high dose chemotherapy and autologous HSCT
seems to be effective for these patients with a poor
prognosis, and rather safe, even if the cardiotoxic risk
must be carefully evaluated.

PU042
DISTRIBUTION OF HEPATITIS C VIRUS GENOTYPES IN
LYMPHOPROLYPHERATIVE DISORDERS
Iannitto E,° Barbera V,° Gambino R,° Calvaruso G,°
Marino C,° Leone M,° Ammatuna E,° di Trapani R,°
Di Stefano R,* Ferraro D,* Mariani G°
Dipartimento di Oncologia, Unità di Ematologia e
TMO, Università di Palermo,° Dipartimento di Igiene e
Microbiologia, Università di Palermo*, Italy

HCV is both hepatotropic and lymphotropic and the
ability of the virus to infect and to multiply in mononu-
clear cells, both in peripheral blood and bone marrow,
has been documented. (Zignego, J Hepatol 1992) The
virus has been shown to be the main etiologic agent of
type II mixed cryoglobulinemia and several recent
reports suggest also a pathogenic role in other lym-
phoproliferative diseases (LPD). (Silvestri, Blood 1996
and Mele,Blood prepublished online April 24, 2003) Epi-
demiological studies showing a HCV prevalence rate in
LPD higher than in the general population deal with
Southern Europe populations.  There are six major
genotypes of HCV, classified with numerals 1 to 6 (Sim-
monds, Hepatology 1994) and a considerable genetic
variability has been shown. The distribution of HCV
genotypes/subtypes shows a marked geographic vari-
ability. Type 1a is more frequent in USA; type 1a, 2a and
2b are prevalent in Japan and Taiwan; type 3 is the
most common in Asia and type 4 in the Middle East. In
Italy the most prevalent HCV genotype is type 1b,
accounting for up to 70% of infections.  In a group of
40 HCV positive LPD patients we have investigated the
distribution of HCV viral genotypes and studied the cor-
relation between the genotype and LPD histotype.
Results are summarized in Table 1. The crude HCV
prevalence rate in 300 LPD patients was 13.3%
(40/300), and 71.4% of them were also HCV-RNA pos-

itive. Comparing the HCV prevalence rate found in LPD
to that estimated for healthy people in Southern Italy
(about 10%), we found it higher in B-NHL, MM, and
MGUS. In patients with the Large B-cell non Hodgkin
Lymphoma HCV genotype 1b was found in 11/17
(64.7%) and type 2a/2c in 5/17 (29%).  In our study, the
distribution of HCV genotypes in patients with LPD was
similar to that known to be characteristic for our geo-
graphic area, with a clear prevalence of type 1b. Con-
versely, the prevalence of HCV genotype 2a/2c was
unexpectedly higher than expected and almost restrict-
ed to diffuse large B-cell lymphomas. Our observations
is consistent with the hypothesis that the different HCV
genotypes could have different lymphotropism.  Further
studies are needed to clarify the role that HCV infec-
tion plays in the multistep process leading to lympho-
proliferative B-cell malignancies.

Table 1.

LPDHCV+ (%)RNA+ (%)1b2a/2c4c/4dRNA-Genotype no analyzedB-NHL25/131
(19%) 17/25

(68%) 115162MM6/30
(20%) 4/6

(66%) 42B-CLL4/52
(7.6%) 2/4

(50%) 1111MGUS2/10
(20%) 11HD1/48
(0.2%) 1HCL1/8

(1.2%) 1T-NHL1/21
(4.7%)1 Total40/300

(13.3%) 23/35 
(71.4%) 16/23 (69.5%) 6/23 (26%) 1/23 (4.3%)
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PU043
ASSOCIATION OF RITUXIMAB WITH CHEMOTHERAPY DOES NOT
INCREASE INFECTIONS. A RETROSPECTIVE ANALYSIS IN B-CELL
LYMPHOMAS FROM A SINGLE CENTER
Rota Scalabrini D,* Grignani G,* Garetto L,* Ricchiardi
A,* Capaldi A,* Fizzotti M,* De Marco F,* Malinverni
G,° Aglietta M*
*University Department of Oncology and Hematology,
°Department of Radioterapy, Institute for Cancer
Research and Treatment, Candiolo, Italy

Rituximab (R) is a new standard for B-cell lymphomas
expressing CD20 antigen. Its effectiveness has been
already shown both in low- and high-grade lymphomas.
Besides allergic reactions and tumor lysis syndrome,
infectious diseases are a major concern of this immuno-
therapy. We retrospectively evaluated infectious toxici-
ty in a series followed at the IRCC of Candiolo since
1999. Patients and methods. Among 153 patients affect-
ed by B cells lymphomas treated at our Institute between
April 1999 and August 2002 we analyzed 138 patients
homogenously treated: 28 follicular lymphomas treated
with fludarabin, mitoxantron, dexamethasone (FND±R);
88 large cell lymphomas treated with CHOP or CHOP
like chemotherapy±R; 22 large cell lymphomas tretated
with intensified chemotherapy (HDS)±R. Mean age at
diagnosis was 58. We collected data about identified
infectious diseases or fever classified as fever of
unknown origin (FUO). The statistical differences among
homogeneous groups were determined by using the chi-
square test. Results. In 41 patients treated with 4 or
more cycles of CHOP chemotherapy we observed 21
infectious events (3 viral, 15 bacterial and 3 mycosis). In
47 patients treated with R-CHOP we observed 19 infec-
tious events (7 viral, 9 bacterial and 5 mycosis). The dif-
ference was statistically significant only for bacterial
infections (p <0.019). In 11 patients treated with FND
chemotherapy we observed 3 bacterial events. In 17
patients treated with R-FND we observed 10 infectious
events (3 viral, 6 bacterial and 1 mycosis). The difference
was not statistically significant (p= 0.27). In 13 patients
treated with HDS we observed 7 infectious events (3
viral and 4 bacterial). In 9 patients treated with R-HDS
chemotherapy we observed 4 infectious events (2 viral
and 2 bacterial). The difference was not statistically sig-
nificant (p = 0.67). However in this subset the R-HDS
group was more frequently affected (5 vs. 0) by FUO
with a statistically significant difference (p = 0.02). This
difference was not clinically significant. Conclusions.
This retrospective series confirms the results of the
French study by Coiffier which did not show an increased
toxicity in the R-group. This holds true also if we con-
sider any of the causative agents (viral, bacterial or fun-
gal) or the sum of the days of hospitalization due to
infections. We conclude that infectious toxicity should
not be overemphasized even in a population-based set.

PU044
PEGYLATED LIPOSOMAL DOXORUBICIN, RITUXIMAB,
CYCLOPHOSPAMIDE AND GRANULOCYTE-MACROPHAGE
COLONY-STIMULATING FACTOR AS SALVAGE THERAPY IN
LYMPHOMA PATIENTS RELAPSING AFTER HEMATOPOIETIC STEM
CELL TRANSPLANTATION
Lucesole M,* Olivieri A,* Brunori M,§ Capelli D,*
Montanari M,* Spitaleri L,* Gini G,* Leoni P*
*Clinica di Ematologia, Università di Ancona;
§Divisione di Medicina, Ospedale di Fano, Italy

Patients affected by aggressive non-Hodgkin’s
ymphoma (NHL) who have relapsed after autologous
peripheral stem cell transplantation have a very poor
prognosis. Pegylated liposomal doxorubicin (PLD) has
been shown to have at least similar efficacy as conven-
tional doxorubicin also in aggressive NHL even as first
line therapy as well as salvage therapy, while reducing
cardiac toxicity. Rituximab (RTX) is effective as single
agent in relapsed or refractory HG-NHL and combina-
tion therapy with GM-CSF seems to improve the
response rate. The aim of our study was to evaluate the
efficacy and the tolerability of the association RTX, PLD,
cyclophospamide (CTX) and GM-CSF in patients with
aggressive lymphoma as salvage therapy (post auto-
transplantation or in patients poor mobilizer). Fifteen
patients entered the study, 13 affected by high grade
NHL and 2 affected by mantle cell lymphoma with a
median age of 60 years (range 28-76). Twelve out of 15
(80%) had an intermediate risk lymphoma (Interna-
tional prognostic index) while 3 out of 15 had a low risk
lymphoma. Eleven out of 15 (73%) had received a pre-
vious treatment with autologous stem cell transplanta-
tion while only 1 received a previous allogeneic marrow
transplantation. Fourteen out of 15 patients are evalu-
able for the response. The overall response (OR) and
complete response (CR) rates were respectively, 57.1%
and 42.8% respectively. With a median follow-up of 6
months (range 0.5-34) 42.8% of patients are in conti-
nous complete remission.The main toxicity was repre-
sented by myelosuppression; grade III-IV anemia was
observed in 11.1%, grade III-IV thrombocytopenia in
26.6% and grade III-IV neutropenia in 28.9%. Clinical-
ly relevant infections were recorded in only 6.6% of
patients while no cardio-vascular acute adverse effects
were observed; other extrahematological toxicity was
negligible and consisted in diffuse dysesthaesias and
itch in one patient. In conclusion the association of PLD,
RTX, CTX and GM-CSF seems to be effective and with-
out relevant toxicity in a subset of patients affected by
aggressive NHL with a particularly bad prognosis.
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PU045
CIS-PLATINUM, IDARUBICIN, PREDNISONE (CIP) AFTER THE
P- VABEC REGIMEN CAN IMPROVE SURVIVAL IN ELDERLY PATIENTS
WITH DIFFUSE LARGE CELL LYMPHOMA. FINAL RESULTS OF AN
ITALIAN MULTICENTER RANDOMIZED STUDY
Martelli M, Caracciolo F, Perrotti A, De Sanctis V,
Iannitto E, Andriani A, Minotti C, Giovannini M,
Montanaro M, Mandelli F, Petrini M
Dip. di Biotecnologie Cellulari ed Ematologia, Univ. La
Sapienza Roma, Hematology Univ. Pisa, Hematology
Univ. Tor Vergata Roma,Hematology, Univ. Palermo,
Hematology San Giacomo Roma Hospital, Hematology
Frosinone Hospital, Hematology Viterbo, Italy

Background: The P-VABEC regimen was found to be a
safe and active therapy for elderly patients (pts) with dif-
fuse large cells lymphomas (JCO 11- 2363,1993). How-
ever in spite of a high rate of complete response (CR) the
progression-free survival (PFS) rapidly decreased for a
high incidence of progressive disease or early relapses.
A phase II pilot study (Leuk Lymphoma 24-335, 1997)
demonstrated that CIP regimen  was an active and well
tolerated therapy in pts with progressive disease after P-
VABEC chemotherapy. Purpose: To evaluate the activity
and toxicity of CIP consolidation therapy after P-VABEC
versus a standard P-VABEC regimen in a prospective ran-
domized phase III study. Patients and methods: From
October 1995 to June 2000 we enrolled 214 previously
untreated pts with diffuse large cell non Hodgkin’s lym-
phoma (NHL) according to REAL classification, median
age 70 yrs (range 60-85), stage II-IV. All eligible pts were
randomized at diagnosis to receive P-VABEC (arm A) or
P-VABEC-CIP (arm B). The 8 weeks P-VABEC regimen
was delivered on out-patient basis as previously
described. The CIP regimen consisted of: Cis-platinum
(40 mg/td day 1), Idarubicin (15 mg/m2 day 8), and Pred-
nisone (40 mg/td days 1-4/ 8-11) repeated every 21 days
for a total of 3 courses. In the arm B the CIP consolida-
tion therapy was delivered only in pts in CR/PR after P-
VABEC. Now 202 patients are evaluable for response,
107 pts randomized for P-VABEC and 95 for P-VABEC-
CIP. According to the age-adjusted IPI score 89 pts were
considered as Low Risk (IPI 0-1) and 113 as High Risk (IPI
2-3). Results: At a median follow up of 36 months (range
1-88) the CR rate was 72% and 74% (p=ns), the 5-yrs
OS was 42% and 61% (p=0.04) and 5-yrs PFS 39% and
51% (p=0.048) respectively in arm A and arm B. Accord-
ing to the IPI score in the Low Risk the 5-yrs OS was 67%
vs 70% (p=ns) and 5-yrs PFS was 53% vs 64% (p=ns)
while in the High Risk the 5yrs OS was 25% vs 52%
(p=0.008) and 5-yrs PFS was 25% vs 36% (p=ns) for
Arm A and Arm B respectively. No severe toxicity has
been reported for CIP regimen. Thirteen/202 (13%) tox-
ic deaths related to chemotherapy occurred, all during
P-VABEC induction chemotherapy. Conclusions: CIP con-
solidation chemotherapy, given on out-patients basis

after P- VABEC, was a safe and active chemotherapy
and improved survival in elderly pts with diffuse large
cell lymphoma.

PU046
RITUXIMAB AFTER CHEMOTHERAPY AS FIRST-LINE THERAPY IN
FOLLICULAR LYMPHOMA
Nassi L, Rigacci L, Carrai V, Alterini R, Bernardi F,
Vannucchi AM, Bosi A
Hematology Department Careggi Hospital and
University of Florence, Italy

Background: Rituximab, a chimeric murine/human
monoclonal antibody, reacts specifically with the B-cell
antigen CD20. The lack of myelotoxicity indicated that
rituximab would be well suited for combination thera-
py with cytotoxic agents. Considering that anthracy-
clines could increase the complete remission rate in fol-
licular lymphoma, we could assume that the associa-
tion between CHOP and immunotherapy could increase
the number and the duration of complete remissions.
Patients and methods: Starting from 1999 we have used
Rituximab after chemotherapy as first-line therapy in
patients with diagnosis of follicular lymphoma grade I
and II according to the REAL classification. Twenty-sev-
en patients after the obtainment of complete remission
or very good partial remission were treated with Ritux-
imab and they represent the subset of patients analysed.
The characteristics of patients were the following: 10
female and 17 male; median age 55 years (range 37-76);
7 patients were in stage II, 10 stage III and 10 stage IV;
according to IPI index 15 were low-risk, 11 low-inter-
mediate risk and 1 high-intemediate risk. Bone marrow
involvement was present in eight patients (30%); bulky
disease was present in three patients; pathologic LDH
value in seven patients. All patients were treated with
anthracycline containing regimens (CHOP or CHOP-like)
and then with Rituximab at the dosage of 375 mg/m2

weekly for four weeks. No grade 4 hematological or
extrahaematological toxicity were observed either with
chemotherapy or with immunotherapy. Seventeen
patients were analysed at the time of dignosis for bcl2
and seven were positive. All patients were treated as
outpatient. Results: After a median follow-up of 31
months (range 8-48) no patients were died. After a
median period of 24 months (range 1-41) three patients
relapsed; the disease-free survival was 83% at two years.
One of the relapsed patients was re-treated with Ritux-
imab and obtained a second complete remission, the
other two patients were treated with chemotherapy and
also obtained a complete remission. Five out seven bcl2
posivive patients obtained a molecular negativization,
two after chemotherapy and three after immunothera-
py. Two patients were bcl2 positive at the end of thera-
peutical approach but clinically in complete remission.
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Conclusions: this preliminary study confirm the safety
and feasibility of this procedure. The principle aim of our
study is to confirm the effect of immunotherapy in the
consolidation of the remission. After a median time of 2
years we observed an 83% disease-free survival. There-
fore, we can conclude that the use of rituximab could
increase the relapse-free survival, although it will be
necessary to increase the follow-up time to confirm
these data.

PU047
MOLECULAR ANALYSIS OF MENINGEAL INVOLVEMENT IN B-CELL
NON-HODGKIN’S LYMPHOMA
Mazzone A, Fava S, Pauli S, Ferzi A, Valentini M,
Brusoni V,* Movilia A,* Assi A
Medicina II ed Oncologia,*Anatomia Patologica Ospe-
dale Civile di Legnano,  Legnano (MI), Italy

The meninges are a frequent site of localization of
hematologic neoplasms including ALL, AML and T Lym-
phoproliferative diseases, on the contrary is a rare man-
ifestation on B NHL. We report three patients affected
of B-NHL with clinical manifestations of meningeal lym-
phomatosis without parenchimal involvement. M.Z. 30
years affected by B-NHL CD20+ of the stomach with
cleaved cells, D.S: 65 years suffering from B-NHL man-
tle cells CD20+, T.F. 67 years with B-NHL Large cells
CD20+. All 3 patients suffering from headache, diplopia,
lethargy, nausea and vomiting. As this meningeal syn-
drome progresses papilledema and signs and symptoms
of meningeal irritation such as stiff neck and Kerning
and Brudzinski signs develop. In the two patients the
symptoms appeared after the induction therapy 6 cycles
with R-CEOP, in the third patient the clinical sign
appeared at admission on Hospital as first diagnosis. In
all patient were performed a complete staging, with bio-
humoral analysis, TAC, Bone marrow biopsy, immuno-
phenotypic characterization and RM of SNC and lumbar
puncture. The molecular diagnosis of B-cell non Hodgkin
Lymphoma is based on determination of clonality of the
immunoglobulin heavy chain (IgH) receptor. Analysis of
antigen receptor gene rearrangements were performed
by polymerase chain reaction (PCR) technique. PCR
products are analysed by capillary electrophoresis and
laser-induced fluorescence detection. This method has
many advantages as good separation and precise sizing
of PCR products. Specific gene rearrangement elec-
trophoretic patterns can be identified and recognized in
different tissue specimens either synchronous or
metachronous in an individual patient. This method was
applied to all the patients biopsies. In all 3 patients the
same result of molecular analysis was showed. CSF
examination revealed the presence of 3500±540 lym-
phocytes/µL cytomorphologically malignant. Immu-
noenzymatic analysis showed as B markers. PCR demon-

strated one single peak was identified as monoallelic
rearrangements in the first diagnostic collected sample.
For every patient sequential samples were tested to
compare the clonal patterns: the same rearrangement
was found in the different samples; gastric biopsy, ascitic
fluid, cerebrospinal fluid, 233bp. In the second patient
lymphnode, skin biopsy, cerebrospinal fluid 265 bp in
the last patient, lymphnode, cerebrospinal fluid 253 bp,
respectively. The The same molecular rearrangements in
all biopsy and cerebrovascular fluid suggesting that the
monoclonal lymphoma clone is responsible of multiple
localizations and meningeal infiltration. In all patients
treated with methotrexate 15 mg/week as standard dose
a complete resolution of meningeal lymphomatosis was
demonstrated after 4 weeks after 4 intratecal adminis-
tration. The diagnosis of meningeal involvement is usu-
ally straightforward, but several difficult situations may
occur. One such situation arises when meningeal malig-
nancy and infection occur simultaneously. The molecu-
lar approach plays a key role in this situation. 

PU048
PRIMARY UTERINE NON-HODGKIN’S LYMPHOMA:
A REPORT OF THREE CASES
Fianchi L,* Falcucci P,* Trapè G,* Voso MT,* Larocca
LM,° Scambia G,^ Leone G,* Pagano L*
*Istituto di Ematologia, Università Cattolica del Sacro
Cuore, Roma; °Istituto di Anatomia Patologica, Univer-
sità Cattolica del Sacro Cuore, Roma; ^Istituto di Gine-
cologia ed Ostetricia, Università Cattolica del Sacro
Cuore, Rome, Italy 

Primary uterine non-Hodgkin’s lymphoma (NHL) is an
extremely rare disease usually involving the cervix rather
than the body of the uterus. Most cases are B-cell lym-
phomas. We report three cases of primary uterine diffuse
large B-cell lymphoma (DLBCL) observed during 2002-
2003 in our Haematology Division. In all patients lym-
phoma involved cervix region. Two of these patients
were in fertile age: they were 31 years-old (#1) and 34
years-old (#2) respectively and both presented metror-
rhagy as primary symptom. The last patient, a 54 years-
old female (#3), suffered for postmenopausal vaginal
bleeding and lower abdominal pain. In all cases pelvic
examination revealed a cervical mass, confirmed by
pelvic ultrasonography. Total-body computed tomogra-
phy (CT scan) showed an heterogeneous uterine mass
without other significant lymphadenopathy or organo-
megaly. The diagnosis of DLBCL was established by cer-
vical biopsy in all cases. Peripheral blood examination
showed only a mild anemia [median Hb value 11 g/dL].
Bone marrow biopsy was essentially unremarkable in
the 3 cases, without morphological evidence of involve-
ment by an hematopoietic malignancy. All patients
received chemotherapy according to CHOP protocol
(cyclophosphamide, adriamycin, vincristine and pred-
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nisone). A radiological re-staging (abdomen and pelvic
CT scan and ultrasonography) performed after 3 cycles
documented a reduction of uterine mass of 80% in two
patients (#2, #3). The other patient was unresponsive
and refused further chemotherapies (#1), and she was
lost at follow-up. The remaining 2 responsive patients
underwent to further 3 CHOP achieving a complete
remission (CR). Both performed ring biopsy of uterine
cervix (negative for lymphomatous infiltration). Then, as
consolidation therapy, the older patient (#3) underwent
to radiotherapy (total dose Gy 3960); while the last
patient (#2) refused radiotherapy for preservation of
procreative function and underwent to other 2 CHOP
followed by immunotherapy (4 administration of Ritux-
imab). At present both patients are alive in continuous
CR at 9 and 8 months respectively. In our experience
primary uterine non-Hodgkin’s lymphoma is a rare event.
Because of the rarity of this kind of NHL, the optimal
therapy is unknown. Combined chemotherapy and radio-
therapy play an important role in the treatment of uter-
ine lymphoma, but immunotherapy could replace radio-
therapy as consolidation particularly in young fertile
patients to avoid sterility. More studies on large series of
patients affected by uterine NHL are needed to identify
the most correct therapeutic approach. 

PU049
INTRAVENTRICULAR RITUXIMAB COMBINED WITH HIGH DOSE ARA-C
IN THE TREATMENT OF RELAPSED MENINGEAL BURKITT’S
LEUKEMIA/LYMPHOMA
Billio A, Morello E, Amato B, Svaldi M, Cassibba V,
Gambato R, Coser P
Divisione di Ematologia e Centro Trapianto di Midollo
Osseo, Ospedale Centrale Regionale di Bolzano, Italy

Introduction: Relapsed CNS disease during the course
of high grade lymphoid malignancies is associated with
poor outcome. Intraventricular treatment with the
chimeric anti-CD20 monoclonal antibody rituximab has
been anecdotally reported as safe and effective in CNS
relapsed CD20 positive lymphoma. Case report: A 40
years old male with CD20 positive Burkitt’s leuke-
mia/lymphoma with cerebrospinal fluid (CSF) involve-
ment developed isolated post-radiotherapy meningeal
relapse during first line induction therapy according to
BFM protocol. After positioning of an Ommaya reser-
voir, five intraventricular chemotherapy with metho-
trexate 15 mg, Ara-C 40 mg and dexametasone were
administered with achievement of CNS partial remis-
sion defined as continuous persistence of CD20 positive
blasts. After obtaining patient’s informed consent, four
intraventricular infusions of 25 mg of Rituximab were
given with an interval of 2-3 days. The intraventricular
injections were well tolerated without any adverse
event. During this treatment, CD10/CD20/ CD19 posi-
tive blasts gradually decreased in CSF from 5% to

0.31% of the ANC. Two additional courses of high dose
Ara-C (24 g/m2 total dose) were eventually adminis-
tered with achievement of immunophenotypic CSF
negativity. The patient is still in continuous complete
remission, which has now lasted 8 months. Comment:
This case suggests the feasibility and the potential use-
fulness of repeated intraventricular infusions of Ritux-
imab in the management of CSF involvement during
the course of CD20 positive high grade lymphomas. 

PU050
SEVERE THROMBOCYTOPENIA FOLLOWING RITUXIMAB
ADMINISTRATION IN A PATIENT WITH CHRONIC
LYMPHOPROLIFERATIVE DISEASE
Mannina D, Neri S, Nocilli L, Marabello G, Brugiatelli M
Divisione di Ematologia, Azienda Ospedaliera “Papar-
do”, Messina, Italy

Rituximab, a chimeric monoclonal anti-CD20 anti-
body, is well known for its activity in the treatment of
both indolent and aggressive B-cell lymphoid neo-
plasms. More recently, it has been used in the treatment
of antibody-mediated autoimmune diseases such as
immune thrombocytopenia, hemolytic anemia and pri-
mary cold agglutinin disease, refractory to conventional
therapy. At present, only two cases of autoimmune
hemolytic anemia (1) and autoimmune thrombocy-
topenia (2) respectively, have been described, both
occurring as consequence of rituximab therapy, in
patients with refractory chronic lymphoproliferative
diseases. We report the case of a 53-yr-old woman
referred to our unit on February 2001, because of mod-
erate leucocytosis (WBC=17.900/mm3) with absolute
lymphocytosis and mild splenomegaly. Bone marrow
aspiration showed 70% mature small-sized lympho-
cytes infiltration, associated with a minority of pro-
lymphocytes. Peripheral immunophenotype revealed
the positivity of B-cell markers, as well as CD5+ and
FMC7+. CD23 was negative. SIg pattern was restricted
to k isotype. Trephine biopsy confirmed these findings.
Therefore, a diagnosis of stage II B-cell lymphocytic
leukemia (B-CLL) was made. After six months, as a short
lymphocyte doubling time (LDT) was documented (WBC
42.200/mm3, L 85%), therapy with Fludarabine, 25
mg/m2/day x 5 days monthly, for 6 courses, was admin-
istered, with achievement of a good partial remission.
After 1 year we registered a rapidly progressive disease,
with considerable lymphocytosis (WBC 54.400/mm3,
L=88%), pronounced splenomegaly (10 cm below costal
margin), anemia (Hb 9,6 g/dL) and thrombocytopenia
(114.000/mm3). A new bone marrow examination
showed the positivity for cyclin D1, suggesting the
diagnosis of mantle cell non Hodgkin lymphoma in
leukemic phase. Second line therapy with anti-CD 20
monoclonal antibody rituximab (Mabthera 375 mg/m2)



on day 1, and CHOP on day 2, was started. Before the
first cycle, WBC count was 107.800/mm3, L=95%, Hb
8,3 g/dL, PLT 66.000/mm3. On day 2, leukocyte decrease
was associated with drastic fall of platelet count, which
increased after five days at pre-treatment level. On fol-
lowing courses this phenomenon recurred similarly,
with a transient drop of platelet after rituximab admin-
istration. Peripheral lymphocyte phenotype, assessed
before and after rituximab therapy, disclosed complete
loss of CD20 and FMC7, with substantially stable per-
sistence of CD5 and CD19. Clinically, a mild/moderate
cutaneous bleeding was observed only after the first
rituximab infusion. Likewise to the previously described
patient, in this case thrombocytopenia appeared in a
lymphoproliferative disease with splenomegaly. The
mechanism of platelet destruction is unclear. Perhaps
a non-specific phenomenon, such as innocent by-
stander effect, may be working, enhanced by the con-
comitant cytokine storm. Nevertheless, an unbalanced
equilibrium between different lymphoid and plasma-
cytoid/plasmacytic clones, which accounts for the ther-
apeutic effect of rituximab in autoimmune cytopenias,
could also promote the hegemonic activity of a cellu-
lar clone with opposite function and antinomic results.
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PU051
SYSTEMIC RITUXIMAB THERAPY IN PATIENTS WITH PRIMARY
CUTANEOUS B-CELL LYMPHOMAS
Ales M,* Postorino M,* Renzi D,* Buccisano F,*
De Rienzo M,* Giannì L,* Chimenti S,° Baliva G,§
Anemona L,** Amadori S,* Cantonetti M*
*Ematologia, Università Tor Vergata di Roma, Policlini-
co Tor Vergata, °Dermatologia, Università Tor Vergata di
Roma, Policlinico Tor Vergata, §Dermatologia, Istituto
Dermopatico dell’Immacolata, Roma, **Anatomia Pato-
logica, Università Tor Vergata di Roma, Policlinico Tor
Vergata, Italy

The wide therapeutic use of rituximab, a chimeric
monoclonal antibody with murine variable region direct-
ed against CD20 antigen and human constant regions
IgG1k, is justified by the large diffusion of this trans-
membrane protein on neoplastic cell surface in B-lym-
phoproliferative disorders and by important results
obtained in their treatment with this monoclonal anti-
body. We report our experience on the usage of systemic

Rituximab therapy in patients with primary cutaneous
B-Cell lymphoma (PCBCL). The aim of this study was the
evaluation of the efficacy, toxicity and response duration
of Rituximab systemic therapy in a rare subset of B-cell
lymphoma patients with a good prognosis with tradi-
tional treatments Between February 1999 and April
2003, we treated 18 consecutive patients with a PCBCL
(12 males, 6 females), the median age at the time of
presentation was 44 years (range 22 to 84). Sixteen
patients presented an exclusive cutaneous involvement
with either a single (large and deep) lesion or multiple
and disseminated lesions. Two patients had a progressive
disease with lymph nodes involved. Nine patients were
resistant or in relapse after different treatment regi-
mens, 9 patients were untreated. Three patients received
Rituximab associated with a chemotherapy (CHT), 1
patient with α-2-interferon (IFN). All patients present-
ed a CD20 positive lymphoma. The histology, according
to WHO classification, resulted in a Diffuse Large B-cell
Lymphoma (DLCL) in 10 patients, a Marginal Zone Lym-
phoma (MZL) in 7 patients, a follicular lymphoma in 1
patient. Only 1 patient, had a DLCL recognisable in
EORTC classification as a Large cell Lymphoma of the leg.
After a complete staging of the disease and informed
consent obtained, Rituximab was administered at a dose
of 375 mg/m2 intravenously once a week for a total of
four (11 patients) or six (7 patients) weekly infusions
given as outpatients. None of the patients presented
adverse effects during the Rituximab infusion. A severe
reduction of circulating B-lymphocytes was observed for
8 months, on the average, after the last administration
but no patients showed an increased risk of infectious
disease. All 18 treated patients were evaluated for their
response to the treatment. Fourteen out of fifteen
patients treated with Rituximab alone responded: 11
with a Complete Responses (CR) and 3 with a Partial
Response (PR). The patient with Large-cell lymphoma of
the leg was resistant to treatment. All patients treated
with an associated CHT obtained a CR. Fifteen patients,
who completed the treatment at least six months before
this paper, were also evaluated for response duration. At
27 months of median follow-up (range 11 to 52), all
patients treated with Rituximab alone and 2 with CHT
maintained their CR. Three relapses occurred among
patients with a lymphoma of marginal zone origin. One
patient in PR after rituximab treatment received IFN and
obtained a prolonged continuous CR (26 months).
Patients with PCBCL, have a good prognosis and a long
survival with traditional therapies (surgery, radiothera-
py, IFN) but about 50% relapse and need more aggres-
sive treatments. In our experience Rituximab was effec-
tive and safe both in relapsed and in untreated patients
and   the median response duration is encouraging. A
longer observation of responders as well as controlled
studies on a larger number of PCBCL patients could
demonstrate the utility of rituximab as a front-line ther-
apy despite its high cost.
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PU052
RITUXIMAB AS CONSOLIDATION’S TREATMENT AFTER
CHEMOTHERAPY IN PATIENTS WITH B-CELL LOW-GRADE
NON-HODGKIN’S LYMPHOMA
Vinci M, Romanelli A, Miedico A, Tedeschi L
Divisione di Oncologia Medica, Azienda Ospedaliera
“Ospedale San Carlo Borromeo”, Milano, Italy

Introduction. Rituximab is a chimeric anti-CD20 mon-
oclonal antibody approved as single agent therapy in
relapsed or refractory follicular NHL. Results of several
studies evaluating rituximab 375mg/m2 weekly for 4
weeks showed objective response (OR) rate ranging from
approximatily 40 and 60% in relapsed/refractory dis-
ease. Encouraging data are also emerging about the use
of rituximab in combination with chemotherapy (CT) in
previously untreated pts with LG-NHL and there are few
data about its use as consolidation after first-line
chemotherapy.We evaluated the safety and efficacy of
rituximab in LG-NHL pts with partial response (PR) after
CT. Design and Methods:15 consecutive pts with LG-
NHL, stage III-IV,in PR after front-line CT (10pts) or sec-
ond /third-line CT (5pts) were treated with rituximab
375mg/m2 weekly for 4 weeks.Median age was 59 (range
43-70) and PS 0-1. 10 pts had a bone-marrow’s (BM)
involve-ment and 6 of these showed a minimal infiltra-
tion (10%) in BM biopsy.BM involvement in all the pts
was also evaluated by cytoflowmetric analysis. CT regi-
mens were CHOP or the combination of fludarabine,
cyclophosphamide and mitoxantrone. Response was
assessed at 3 months after the end of rituximab and
then every 4-6 months. Results: All pts are evaluable for
response and toxicity. Eight pts (53%) had complete
response (CR) and 3 pts (20%) had PR for an overall
response rate of 73%. Four pts remained in stable dis-
ease. All the six pts with minimal BM involvement
achieved CR. Median time to progression is 11+months
(range 3+-35+) and median response duration is 13 +
months (range 1+ - 29+); 7/8 pts (87.5%) are in contin-
uous CR with a median follow-up of 25 months. The
toxicity was minimal, mainly infusion-related and rapid-
ly reversible slowing the infusion. The mean serum
immunoglobulin levels remained stable. Conclusion: The
use of rituximab as consolidation’s treatment after CT
may improve CT-induced remission, increasing CR rate
particularly in low tumor burden.Optimal timing of rit-
uximab in the sequence of therapy for LG-NHL has yet
to be clarified.

PU053
COMBINATION OF IDARUBICIN, ETOPOSIDE, CYTARABINE AND
DEXAMETHASONE IN RELAPSED OR REFRACTORY NON HODGKIN’S
LYMPHOMA
Romanelli A, Miedico A, Vinci M, Tedeschi L
Divisione di Oncologia Medica, Azienda Ospedaliera
“Ospedale San Carlo Borromeo”, Milano, Italy

Introduction: Different therapies can be used to treat
relapsed or refractory non-Hodgkin’s lymphoma (NHL)
and these should be based on drugs not included in the
front-line chemotherapy. For patients who are not
transplant candidates and for heavly pretreated
patients,when the treatments generally have a pallia-
tive intent, the optimal salvage therapy remains to be
defined. We evaluated the toxicity and efficacy of the
combination of idarubicin, etoposide, citarabine and
desametasone in unfavorable lymphoma relapsed or
resistent to prior doxorubicin- or mitoxantrone-based
regimens. Design and Methods: ten patients (pts) with
refractory or relapsed NHL (7 large B cell; 3 follicular)
were assessed. All pts had relapsed after or failed to
respond to anthracycline-based regimen and six of
them had received 2 or more regimens of chemother-
apy.Median age was 62 years (range 56-72) and PS 1-
2. Treatment was given on an outpatient basis:idaru-
bicin 12 mg/m2 ev day 1, etoposide 150 mg/m2 ev 2
hours c.i day 1, citarabine 500 mg/m2 ev 3 hours c.i day
1 and desametasone 20 mg/m2 os day 1-5. All pts
received preventive treatment with fluconazole, cipro-
floxacina and ranitidine during treatment. Response was
assessed after 3 cycles and responders continued for up
6 cycles. Results: a total of 43 cycles were delivered. The
overall response rate to IVAD was 60% after 3 cycles and
three of these pts (50%) achieved a complete remission
after 6 cycles.The duration of CRs was 10+, 20+ and 21+

months.One of the 3 pts in PR died of causes unrelated
to lymphoma.The OS rate for all pts was 13+ months
(range 1+-43+). The main toxicity was hematologic:
afebrile neutropenia grade 3 occurred in 4 pts and grade
4 in 3 pts; none thrombocytopenia grade 3-4 were
observed. Extra-hematologic toxicities were insignifi-
cant and none pts died for causes related to therapy.
Conclusions: IVAD appears a feasible treatment with
accettable toxicity and interesting rate and duration of
response in the salvage and palliative setting of heavly
pretreated pts with relapsed or refractory NHL.A larger
number of pts should be treated to confirm these pre-
limirary suggestions.
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PU054
PRIMARY LYMPHOMA OF THE BLADDER TREATED BY ORAL
CHEMOTHERAPY
Riccioni R,* De Maria M,° Carulli G,* Testi R,* Cagno
C,† Selli C,° Petrini M*
*Hematology Division, Department of oncology,
Transplants and advanced technologies, University of
Pisa;  °Urology Division, University of Pisa, 
†Histology division, AOP, Pisa, Italy

Primary lymphoma of the bladder is a very rare dis-
order and about 100 cases have been reported. In fact
it represents less than 1% of the urinary bladder neo-
plasm and only 0.2% of all cases of extranodal lym-
phoma in North America. Most of these tumours are
low-grade B-cell non Hodgkin’s lymphomas of the
mucosa-associated lymphoid tissue (MALT) type and
have a good prognosis, and responds to a variety of
therapeutic approaches. Cystoscopy and biopsy are
needed to make the diagnosis and to monitor the
patients during follow-up. We report the only case of
primary (B-cell CD20+) low-grade lymphoma of the
bladder seen at Hospital Pisa University during the last
10 years.  It was detected in a 74 years old women,
with a history of recurrent urinary tract infections, con-
sulted for macroscopic hematuria. Diagnosis was made
by transurethral resection of the lesions and any other
sites of lymphoma involvement was excluded by bone-
marrow biopsy and molecular analysis and by total
body tomography. This patient was treated only with
conservative oral chemotherapy: cyclophosphamide
100 mg daily for 15 days monthly for six months. Its
cystoscopic appearance at the diagnosis, during and
after therapy documented the complete response to
treatment. By now the patient is in complete remission
with a 14 months follow-up. This localised NHL may
benefit from oral conservative treatment by attaining
complete remission, normal organ function and very
low toxicity in comparison to other chemotherapy reg-
imens and radiotherapy. This case suggests that prima-
ry bladder NHL can be managed by conventional
chemotherapy for indolent lymphomas. 

PU055
A CASE OF BILATERAL AGGRESSIVE RENAL LYMPHOMA TREATED BY
SURGICAL RESECTION FOLLOWED BY CHEMOTHERAPY WITHOUT
FURTHER IMPAIRMENT OF RENAL FUNCTION
Riccioni R,* Cupisti A,° Paoletti S,° Carulli G,*
Tognetti A,† Barsotti G,° Petrini M* 
*Hematology Division, Department of oncology,
Transplants and advanced technologies, University of
Pisa; ° Nephrology Division, AOP, Pisa; †Histology Divi-
sion, AOP, Pisa, Italy

Primary renal lymphoma is a rare and controversial
disease. Only about 65 cases have been reported in the
world literature. Because the renal parenchyma does
not have lymphatics, the existence of this entity has
been seriously questioned. Anyway authors generally
agree about the criteria to identify PRL. Acute renal
failure, flank pain and discovery of a renal mass are the
most frequent manifestations, but the renal biopsy is
necessary, because clinical and radiological findings
evoke renal carcinoma. The prognosis is generally poor,
despite the localised disease, especially for cases with
bilateral involvement.  Because of the low incidence of
this disease, randomised studies aimed to compare dif-
ferent therapy approaches have not been reported.
Anyway surgical resection followed by chemotherapy,
with or without radiotherapy, is a widely used treat-
ment for PRL. Bilateral renal lymphomas are usually
treated by aggressive chemotherapy as front line ther-
apy. This approach preserve the organ function, instead
of surgical resection that due the patients to dialisys.
We report a case of bilateral aggressive PRL (diffuse
large B-cell lymphoma by REAL classification) treated
with extensive surgical resection (with preserving of a
small part of left kidney). The criteria for PRL were ful-
filled at the diagnosis, but during the follow-up a bone
marrow infiltration was identified. The patient was
treated by aggressive chemotherapy (ProMECECytabom
and Flu-Ctx-Idec), without any further decrease of
renal function, and obtained complete clinical and mol-
ecular remission. At the present time, a five-years fol-
low-up has been made without relapse. In this report
we show that a case of bilateral renal NHL can be treat-
ed by surgical resection following by chemotherapy like
a monolateral renal NHL, and can obtain a long-term
disease-free and overall survival without loose of
autonomous renal function.

PU056
MESENTERIC PANNICULITIS PRESENTING AS A HUGE
RETROPERITONEAL MASS. A CASE REPORT
Cabibbo S, Antolino A, Fidone C, Garozzo G, Manenti
O, Bonomo P
Servizio di Immunoematologia e Medicina Trasfusio-
nale, DH Ematologico, Azienda Ospedaliera “Civile-
OMPA”, Ragusa, Italy

Mesenteric panniculitis is a rare idiophatic disease of
the bowel mesentery, characterized by tumor-like infil-
tration by chronic inflammatory cells, fat necrosis and
fibrosis that cal led to sclerosis. It is characterized by an
infiltration of lipid-laden macrophages and associated
with variable degrees of inflammation. The inflammation
produces a lesion wich appears as a mass and normally
produces abdominal pain without any other significant
signs. The radiological pattern is not typical, but the
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diagnosis is aided by a number of elements wich are
important to recognise. Patients usually present with
abdominal pain, fever of unknown origin and a palpable
mass. Several treatments have been used, including
colchicines, corticosteroids associated or not with
immunosuppressants. We present an extremely rare case
of a 35 year old female of mesenteric panniculitis of the
sigmoid colon, presenting as a huge retroperitoneal mass
wich initially was mistaken for malignancy and that after
was complicated by occlusion of the inferior mesenteric
vein. The patient presented with a history of abdominal
distension and abdominal mass with pain. Physical
examination revealed a firm mass in the lower abdomen.
Computed tomography showed that the mass arose from
the mesentery, wich surrounded the mesenteric vessels.
The histological findings revealed Mesenteric Panniculi-
tis and the angiography showed an occlusion of the infe-
rior mesenteric vein that needed a urgent surgery inter-
vention. After she started corticosteroids and immuno-
suppressive therapy and her symptoms subsequently dis-
appeared during a period of several weeks. The mass in
the lower abdomen gradually diminished in size. Tjis may
suggest an autoimmune component in the aetiology of
mesenteric panniculitis.

PU057
CD20 NEGATIVE RECURRENCE AFTER RITUXIMAB-BASED
TREATMENT OF CD20 POSITIVE POST-TRANSPLANT
LYMPHOPROLIFERATIVE DISORDER (PTLD): A CASE REPORT
Cantoni S, Mancini V, Oreste P,° Pezzetti L, Frigerio
M,* Muti G, Morra E
Dpts. of Haematology-Oncology, Pathology° and
Cardiology, Transplant Unit,* Ospedale Niguarda Ca’
Granda, Milan, Italy

Occurrence of PTLD is a known complication of long-
term immunosuppressive regimens employed to pre-
vent graft rejection. These disorders are usually of B
cell origin (over 90% of cases) and EBV-related (70-
90% of cases). Optimal first line treatment has not yet
been established. Several reports demonstrated the
efficacy of the anti-CD20 monoclonal antibody Ritux-
imab. Here we describe a CD20 positive PTLD patient
who relapsed with a CD20 negative PTLD after treat-
ment with Rituximab; second complete remission (CR)
was achieved with radiotherapy (RT). Case report. This
62 yrs old male patient developed EBER+, CD20+ poly-
clonal polymorphic hyperplasia PTLD 12 yrs after
receiving a heart transplant. At diagnosis, in July 2001,
ECOG 1, stage I (right axillary nodes) asymptomatic dis-
ease was present; bone marrow was hypoplasic but no
lymphocytic infiltrate was demonstrated. Because of
concomitant iatrogenic renal failure, he received low
dose chemiotherapy (CT) with cyclophosphamide 400
mg/day i.v. for 2 consecutive days every 4 weeks, asso-

ciated with low dose acyclovir (10 mg/kg/day p.o.). Par-
tial remission was obtained after 6 courses of CT. Start-
ing in March 2001 he received 4 additional courses of
therapy consisting of rituximab 375 mg/m2 i.v. day 1
followed by cyclophosphamide 200 mg/m2 i.v./day 2-4
every 4 weeks achieving a CR which lasted approxi-
mately 8 months. In January 2003, the patient experi-
enced disease recurrence limited to the right axillary
nodes. Node biopsy was consistent with a diagnosis of
EBER+, CD20-, polymorphic Hodgkin-like PTLD; clonal-
ity could not be assessed. Immunohistochemistry stud-
ies were performed on paraffin-embedded tissue sec-
tions stained using the Dako anti-CD20, clone L26 and
the streptavidin-alkaline phosfatase method according
to standard methods. The patient received local RT (40
Gy) and is in CR at 3 month follow up. Discussion. Sev-
eral studies have validated the use of the anti-CD20
monoclonal antibody Rituximab in patients with some
subsets of CD20+ B-cell NHL (e.g. follicular lymphoma,
diffuse large cell lymphoma). Similar efficacy and favor-
able low toxicity profile have been reported in allograft
recipients developing PTLD and studies are currently
ongoing to test Rituximab as single agent immunother-
apy in these patients in whom chemotherapy-related
side effects are of special concern. However, as already
reported with other forms of immunotherapy (e.g. anti-
idiotype antibody therapy), antigen-negative disease
may emerge following immunotherapy with the anti-
CD20 antibody. A few cases have already been report-
ed among immunocompetent lymphoma patients
treated with Rituximab, but the true prevalence of this
phenomenon, the pathogenetic mechanism(s) underly-
ing it (selection of CD20- clones is one possibility) and
its clinical impact have not been fully elucidated as yet.
To our knowledge, this is the first reported case of
CD20- disease at relapse in an allograft recipient treat-
ed with combined immunochemotherapy for a CD20+

PTLD. This case report underlines the importance of per-
forming node biopsy whenever progression or relapse
of PTLD is suspected on clinical grounds and highlights
the importance of immunophenotyping in addition to
morphology in the follow-up of PTLD patients.

PU058
PRIMARY PANCREATIC LYMPHOMA: A FOUR CASES REPORT
Arcari A, Bernuzzi P, Anselmi E, Bertè R, Civardi G,°
Lazzaro A, Moroni FC, Vallisa D, Cavanna L
Oncologia Medica ed Ematologia, Ospedale “Gugliel-
mo da Saliceto”, Piacenza, Italy, °Medicina Interna,
Ospedale di Fiorenzuola d’Arda (PC), Italy

Primary pancreatic lymphoma (PPL) is an extremely
rare disease, representing fewer than 2% of extranodal
non-Hodgkin’s lymphomas. We describe four cases of
PPL (3 men and 1 woman, mean age 65 years, range
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58-71) diagnosed between 1987 and 1997. Abdominal
pain, weight loss and jaundice were the most common
presenting symptoms. In three cases abdominal CT scan
showed a bulky homogeneous mass originating from
pancreatic head and infiltrating retroperitoneal tissues.
Only in one case there was a well-circumscribed pan-
creatic lesion. In two cases were described peripancre-
atic lymphoadenopathy, while none of the patients had
palpable superficial or thoracic lymph nodes. In all cas-
es we have obtained a cyto-histological diagnosis: in
three cases by percutaneous US (ultrasonography)-
guided fine-needle aspiration and in one case by exam-
ination of the surgical pancreatic specimen. Three cas-
es were large- B cell non Hodgkin’s lymphomas and
one case was a lymphoplasmacytic lymphoma. Radical
resection of the tumor was performed only in one
patient, followed by CVP chemotherapy. The remaining
three patients were treated only by CHOP or CHOP-like
chemotherapy, followed in two cases by local radio-
therapy. Three patients obtained a complete remission,
while one patient showed a progressive disease and
died 8 months after diagnosis. Median follow-up was
57 months (range 8-88). One patient is alive without
evidence of disease at 66 months from diagnosis. One
patient with chronic liver disease died of esophageal
variceal bleeding at 67 months from diagnosis. One
patient, relapsed at 80 months and died at 88 months
from diagnosis. Imaging procedures alone cannot dif-
ferentiate between PPL and adenocarcinoma. Since
patients with PPL require a different treatment
approach, cyto-histological diagnosis of a pancreatic
mass should be considered routine practice. US-guid-
ed percutaneous fine-needle aspiration is a safe and
reliable procedure to obtain a definitive diagnosis of
PPL, thus avoiding unnecessary surgery and starting
appropriate and effective chemotherapy.

PU059
NASAL NATURAL KILLER CELL LYMPHOMA (LETHAL MIDLINE
GRANULOMA): REPORT OF 3 CASES
Fianchi L,* Falcucci P,* Storti S,* Larocca LM,°
Scardocci A,* Piscitelli R,* Voso MT,* Teofili L,*
Hohaus S,* Leone G,* Pagano L*
*Istituto di Ematologia, Università Cattolica del Sacro
Cuore, Roma, °Istituto di Anatomia Patologica,
Università Cattolica del Sacro Cuore, Roma, Italy

The T-cell/natural killer (NK) cell lymphoma of the
nasal cavity and nasopharynx is a recently established,
distinctive clinical entity. It has been described as hav-
ing an aggressive and destructive course characterized
by progressive ulceration and necrosis limited to the
midfacial region; hence the name lethal midline gran-
uloma. The pathogenesis is likely to be complex. Nasal
T/NK cell lymphoma has a characteristic immunophe-

notype: CD2-positive, CD56-positive, but usually neg-
ative for surface CD3. This group of diseases is rare in
the United States and Europe but is more common in
Asia and Central America. We report 3 cases of males
[median age of 40 years-old (range 20-59)] affected by
lethal midline granuloma observed in our Hematology
Division between 2000-2003. Rhinorrhea, nasal
obstruction, rhinolalia and headache were the most
frequent presenting symptoms. At observation an ulcer
in the middle of the anterior palate in all cases was
present. The biopsy specimens taken from palatal
lesions revealed the same histologic feature consisting
of atypical, small- to medium-sized lymphocytes with
irregularly shaped nuclei. Immunohistochemical study
showed that these abnormal lymphoid cells were pos-
itive for: CD21, CD3 (Leu 4)2, CD3e1, CD43, CD52,
CD152, CD56, and CD79a2. The diagnosis of natural-
killer (NK) cell lymphoma was established. Radiological
procedures (CT scan, MNR) showed the presence of a
mass destroying the anterior palate, nasal septum oblit-
erating the maxillary sinuses. No other significant lym-
phadenopathy or organomegaly were observed at total
body-CT scan examination. Bone marrow biopsy did
not show an involvement by lymphoma in all cases. All
patients received as induction treatment chemothera-
py (ProMACE-Cytabom in 2 cases and MACOP-B in the
other patient). Two patients presented a progression of
disease under treatment and were shifted to a second
line chemotherapy (CHOP, IEV) without benefits; they
started radiotherapy but died for infectious complica-
tion during the treatment. The remaining responsive
patient underwent to radiotherapy followed by surgi-
cal debridement and plastic reconstruction. At present,
after 36 months from diagnosis, he is alive in CCR. The
midline granuloma syndrome is a mutilating process
that progressively destroy the nose, paranasal sinuses
and other regions of the midface. Conventional
chemotherapy appeared ineffective for the majority of
patients. Only combined treatment with radiotherapy
and chemotherapy has reported to improve the prog-
nosis in this kind of patients. However innovative treat-
ment modalities are needed to improve outcome.

PU060
L-VAMP REGIMEN PLUS RADIOTHERAPY IN PATIENTS WITH PRIMARY
CNS-NON HODGKYN’S LYMPHOMAS 
Dell’Olio M, La Sala A, Mantuano S, Musto P,
Cascavilla N, Scalzulli P, Nobile M, Melillo L,
Sanpaolo G, Falcone A, Carella AM
Hematology and Stem Cell Transplantation, IRCCS,
Casa Sollievo della Sofferenza, S. Giovanni Rotondo,
Italy

Background: Central nervous system (CNS) non
Hodgkin’s lymphoma (NHL) is a rare disease in immune-
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competent patients (less than 1% out of all NHLs).
However, its incidence has been stead increasing in the
last 20 years,especially in immunodeficient patients.
The prognosis of primary CNS-LNH is poor and less than
20% of patients are alive at 5 years regardless of
immunological status. Design and Methods: Ten con-
secutive patients with primary CNS-LNH (5 females
and 5 males, median age 55 years, range 27-72) were
treated at diagnosis with L-VAMP chemotherapy (CT)
plus radiotherapy (RT) in the last 2 years. The regimen
included a single-day administration of vincristine
(VCR) 1,5 mg/m2, cytosine-arabinoside (ARA-C)500
mg/m2, methtrexate (MTX) 1000 mg/m2, followed by
foline acid rescue 30 mg/m2 after 24 hours. Concomi-
tantly, MTX 15 mg and steroids were administered
intrathecally. This therapy was given every three weeks
for a total of six course. Radiotherapy (40-45 Gy whole
brain plus a 20-15 Gy boost for single lesion) was car-
ried out at the end of chemotherapy. All patients had
diffuse, large-cell histology (9 pts with B-cell pheno-
type, 1 pt with T-cell phenotype).Four patients had poor
performance status (3-4 ECOG). Results: Two patients
died of progressive disease during chemoterapy.Eight
patients completed the planed combined treatment and
achieved complete remission(RC). Seven patients are
alive under well (+4, +7, +8, +10, +12, +13 and +18
months, respectively). One patient in CR relapsed at +7
months; he is still alive under salvage chemotherapy
using an idarubicin containing schedule (CIOP). The
treatment was well tolerated and did not produce sig-
nificant hematologic toxicity or neurological sequelae.
Conclusions. L-VAMP protocol followed by brain radio-
therapy is an feasible and effective regimen for CNS-
NHL. In particular, our results compare favourably,in
terms of serious side effects,with other more aggressive
schemes including higher doses of MTX and ARA-C.
However,a larger number of patients and longer fol-
low-up are needed to draw any firm conclusion.

PU061
BLASTIC NK LYMPHOMA: A CASE REPORT
Califano C, Barone M, della Cioppa P, Rivellini F,
Uzzauto MT,° del Vecchio L,* D’Arco AM
Department of Oncology and Hematology and °Unit of
Dermatology, Umberto I Hospital Nocera Inferiore
(SA); * Transfusional Service, Cardarelli Hospital,
Napoli, Italy

NK cell neoplasms are very rare and not unique lym-
phoid neoplasms. The authors report a new case of NK
lymphoma. In December 2002, a 72 year old man was
admitted to the hospital because of pruritic erythematous
plaques on his trunk, face and scalp and bilateral cervi-
cal, axillary and inguinal lymphoadenopathies. CBC
showed a moderate pancytopenia (GB 3.800/mmc; Hb 9
g/dL; PLT 86.000 mm3) with severe neutropenia (N 332

mmc) and no blasts; LDH was increased; sierological work
up for B and C viral hepatitis and EBV, was negative. Skin
biopsy of a lesion showed diffuse perivascular infiltration
of monomorphic medium to large size cells with convo-
luted nuclei and prominent nucleoli, fine nuclear choma-
tine and little rime of agranular cytoplasm. Blasts were CD
45+, TdT±CD 57+; CD 56+, CD 34−, CD 79A−, CD 3−, CD 117−

, CD 1A−, CD 2−; MIB 1/ KI 67 was increased. Bone mar-
row showed diffuse infiltration of blasts similar to those
seen in the skin which were HLA DR+, CD 56+, CD 36+, CD
4+, CD 33+, CD 103+, TdT+. Bone marrow cytogenetic were
normal. T cell receptor gene rearrangement study were
negative for clonal rearrangement. Spinal tap revealed
leukemic involvement of CSF. Whole body CT scan was
unremarkable except for bilateral cervical, axillary and
inguinall lymphoadenopathies. Flow cytometry
immunophenotyping of right inguinal lympho-node
revealed the presence of CD 56+, DR+, CD 103+ cells. The
diagnosis was blastic NK cell lymphoma. He was threat-
ed with COP (cyclophospamide 600 mg/m2 iv day 1; vin-
cristine 2 mg iv day 1; prednisone 10 mg po for 5 days -
every three weeks); he reiceved intrathecal methotrexate
(MTX) 12 mg and intrathecal metylprednisolone (MPDL)
40 mg every week. After 4 cycles of COP and 4 doses of
intrathecal MTX + MPDL, skin lesions disappeared. Skin
and bone marrow biopsy and CSF exam were all negative
for blasts. Whole body CT scan and PET scan were normal.
After 3 monthy the patient is still in complete remission.
NH cell neoplasms have been recognized and are now
formally included into WHO classification of lymphoid
neoplasms They are uncommon and difficult to diagnose
and can be classified according to their state of matura-
tion in: 1) immature: myleoid/NK cell leukemia; blastic NK
cell lymphoma; 2) mature: indolent LGL leukemia; aggres-
sive NK cell leukemia; nasal/nasal type NK lymphoma. In
our patient COP chemotherapy was very effective and
very well tolerated without significant side effects. A mul-
ticentric trial would be necessary to establish the best
treatment regimes and the utility a maintenance
chemotherapy forthis type of neoplasms. COP chemother-
apy can be an effective and well tolerated treatment in
elderly patients. However further observations need to
realize the utility of a maintenance treatment.

PU062
TELOMERASE EXPRESSION AND TELOMERE LENGHT IN
B LYMPHOPROLIFERATIVE DISEASES
Valentini M,* Brunori M,§ Catenacci R,* Frasca L,*
Cappelletti C,° Rinaldi G*
*Laboratorio Analisi (Citom. e Biol. Mol. Clin), Ospedale
S. Salvatore, Pesaro, §U.O. Medicina and °Oncologia,
Ospedale S Croce, Fano, Italy

Background: Telomeres are repetitive non-coding
DNA sequences (5’TTAGGG3’ in humans) at the ends of
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linear chromosomes; they serve a variety of purposes
including positioning the chromosomes during cell divi-
sion, maintenance of chromosomal integrity, protection
of unique DNA sequences. Small amounts of these chro-
mosomal terminal sequences are lost in replicating cells
during S phase because of incomplete DNA replication,
a phenomenon known as the end-replication problem.
Several studies have indicated that telomere shortening
is one of the most important mechanisms utilized by
cells to determine their replicative capacity; with each
cell division the chromosomal telomeres become short-
er until the cells reach the limit of proliferation (the
Hayflick limit or mortality stage 1, or M1), enter in
senescence and die (‘mortality stage 2’ or M2). Telom-
ere length is maintained by a balance between process-
es that shorten and lengthen telomeres and the factor
allowing cells to keep on dividing without telomere ero-
sion is the enzyme telomerase.  Telomerase, is an unusu-
al enzyme that contains both a protein part and an RNA
part: the protein part consists of a reverse transcriptase
subunit (hTERT: human telomerase reverse transcrip-
tase) and three or more other proteins; the telomere
RNA (hTR) is a small molecule then can adopt a sec-
ondary and, probably, tertiary structure with a part
characterized by a single-stranded structure that con-
tains the sequence (5’CUAACCCUAAC3’) complemen-
tary to the telomere repeats. It is widely accepted that
the activation of hTERT is the most important step for
the induction of telomerase activity. Cancer cells and
immortalized cells have a prolonged replicative life span,
maintaing telomere length usually by activation of the
enzyme telomerase which catalyses the addition of
hexameric repeats to telomeres. Aim: we investigated
telomerase activity and the expression of telomerase
subunits in blood (PBL) and bone marrow (BM) of
patients affected by B lymphoproliferative diseases; we
also evaluate telomere length by the Flow-FISH method.
Methods: A total of 25 patients was enrolled in our
study: 18 out of 25 were affected by chronic lympho-
cytic leukemia, 5 were affected by mantle cell lym-
phoma and 2 by lymphoplasmocytoid lymphoma. The
diagnosis was based on clinical, serological, immuno
phenotypic, histological and molecular parameters.
Twenty subjects, not affected by hematologic malig-
nancies, age-adjusted served as healthy control. Telom-
ere length measurement of PBL and BM cells was per-
formed by the use of Flow-FISH method. Briefly, PBL
and BM cells were hybridized with a FITC-conjugated
peptide nucleic acid (PNA) probe (DAKO) and the com-
parison was made with an internal control (the
tetraploid 1301 leukemia cell line, a T-cell line with very
long telomeres > 25kbp). Telomerase activity was eval-
uated on CHAPS protein extracts subjected to TRAP
assay Telomerase PCR ELISA plus kit (Roche Diagnos-
tics).  Quantitative detection of telomerase subunits
(mRNA hTERT and mRNA hTR) was performed with the
LightCycler Instrument (LightCycler System, Roche

Diagnostics, Germany) using Telo TAGGG hTERT and hTR
Quantification Kits (Roche Diagnostics). Results: In order
to telomere length we found shorter telomeres as com-
pared to the values observed in subjects of the age-
matched control group; this shortening did not corre-
late with expression of hTERT and hTR (mRNA) levels.
The hTERT expression was lower in advanced versus ear-
ly stages of diseases. Discussion: The availability of stan-
dardized laboratory methods allow the introduction of
telomere length, telomerase activity and expression in
the characterization and monitoring of lymphoprolifer-
ative diseases with a better identification of advanced
versus early stage of the disease.

PU063
RITUXIMAB IN THE TREATMENT OF HAIRY CELL LEUKEMIA
Cervetti G, Andreazzoli F, Cecconi N, Rossi A,
Galimberti S, Petrini M
Department of Oncology, Trasplants and new technolo-
gies in medicine; University of Pisa, Italy

Hairy cell leukemia (HCL) is an indolent B cell neo-
plasm, strongly expressing CD20. Although it is very
responsive to purine analogues, many patients (pts)
ultimately relapse. Several new therapeutic approach-
es have been developed to improve response rates and
failure free survival. These include recombinant
immunotoxins and unlabeled monoclonal antibodies
(Rituximab). Rituximab has demonstrated efficacy as
monotherapy and in combination whit chemotherapy
in the treatment of both aggressive and indolent lym-
phoprolipherative disorders such as HCL, Waldenstrom’s
macroglobulinemia, Chronic Lymphocytic Leukemia. In
the present study we treated 8 HCL patients (median
age 58 years) with Rituximab (375 mg/m2 weekly for 4
cycles) after cladribrine (2-CDA) as induction therapy.
All patients were positive for IgH rearrangement at
diagnosis. Four partial response, two complete response
and 2 no response were obtained after 2-CdA therapy
(overall response rate: 75%). Molecular analysis
showed persistence of monoclonal IgH rearrangement.
Six out of 8 patients were evaluable after Rituximab
somministration (the remaining two ones are still under
treatment). All six pts (even the two no responders to
induction treatment) achieved an hematologic com-
plete response. Moreover 2/6 pts had a complete mol-
ecular remission after nine and three months respec-
tively. No toxicity was reported. After a median follow-
up of 8 months (range 3-13) no relapse was observed.
These data confirm that Rituximab was effective in HCL
and they suggest it can play an important role in the
treatment of minimal residual disease.
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PU064
TWO CASES OF ALCL ALK+ IN ELDERLY PATIENTS
Rossi A, Cecconi N, Cervetti G, Riccioni R, Andreazzoli
F, Petrini M
Division of Hematology, University of Pisa, Italy

CD30 anaplastic large cell lymphomas are a clinical-
pathological entity characterized by frequent occur-
rence in children (40%), highly aggressive clinical
course, usually associated with systemic symptoms and
diffuse involvement. Despite of this common features,
this lymphoma category presents high heterogeneity
either in morphologic-immunophenotypic aspects
either in clinical features. 50-60% of cases is charac-
terized by expression of a kinase protein defined
anaplastic lymphoma kinase ALK derived by the translo-
cation t(2;5). ALK+ ALCL mostly occurs in the first 3
decades of life, with male predominance; stages III and
IV are more frequent at diagnosis, and systemic symp-
toms are usually present (75%). ALK+ lymphomas have
better outcome than ALK negative subtype (5 year sur-
vival rate of 80% versus 33%) and an high response
rate is obtained with aggressive treatment. With this
report we want to present two cases of elderly ALCL
ALK+ at diagnosis. Both had an early extranodal stage,
B symptoms and were treated with two different reg-
imens (CHOP-rituximab, PVABEC). Both patients
achieved a complete remission. No important toxic
event was reported. A longer follow-up is needed to
evaluate the failure-free-survival and the overall sur-
vival. Our experience shows that this entity can occur
in elderly patients and that in these cases a good
response and outcome can be obtained with aggressive
regimens such as in younger patients.

PU065
ACTIVITY OF RITUXIMAB IN LOW-GRADE GASTRIC MALT LYMPHOMAS
RESISTANT EITHER TO ANTIBIOTIC THERAPY OR CHEMOTHERAPY
Laszlo D,* Conconi A,# Pruneri G,* Crosta C,* Ferreri
AJ,° Calabrese L,* Rognone A,° Bertoni F,# Ponzoni M,°
Mora O,# Zucca E,# Martinelli G*
*European Institute of Oncology, Milan; #Oncology
Institute of Southern Switzerland; °San Raffaele H
Scientific Institute, Milan, Italy

Helicobacter pylori (HPO) eradication is the standard
first-line treatment of gastric MALT lymphoma. Howev-
er, no treatment guidelines exist for the HPO-negative
patients and for the antibiotic-resistant cases: chemo-
therapy, radiotherapy and surgery, alone or in combina-
tion, can be considered but there isn’t definitive evi-
dence of their role due to the lack of randomised trial.
Promising results have been recently reported with the
use of anti-CD20 monoclonal antibody rituximab in

marginal zone nodal or extranodal lymphomas. Here we
report our experience on 27 (15M/12F) gastric extran-
odal marginal zone lymphoma (MALT) lymphoma
patients resistant either to antibiotic therapy or chemo-
therapy all treated with rituximab. Treatment consisted
of 4 standard (375 mg/m2) weekly doses of rituximab.
The median age was 53 years (range 32-80), according
to the Lugano classification, 15 patients were stage I, 7
stage II1, 1 stage II2 and 4 stage IV. Eleven patients had
HPO-positive gastric MALT lymphoma resistant or
relapsing after first-line antibiotic treatment [and sub-
sequent chemotherapy in 5 patients], the remaining 16
patients had HPO-negative lymphoma progressing or
relapsing after chemotherapy (n=4), surgery (n=2)
antibiotic therapy (n=8), or rituximab (n=2). Twenty-six
patients completed the treatment program and were
evaluable for response; one patient was lost to follow-
up after the second dose. The objective response rate
(ORR) was 73% with 11 complete responses (42%) and
8 partial responses (31%); 7 patients (27%) had stable
disease. With a relative short follow-up of 9 months
(range 1-38), 2 patients relapsed. We evaluated 15
patients at diagnosis for the presence of 18q21 translo-
cation involving the gene MALT 1 using a dual color FISH
technique on 2micron-thick sections from formalin-
fixed and paraffin-embedded gastric biopsies; 6 (40%)
resulted FISH positive. Of note, 2 (33%) of them achieved
a CR after rituximab therapy. This seems to suggest that
rituximab can be active also in patients presenting
t(11;18) translocation, but further studies are required to
better clarify the prognostic role of the translocation in
this setting. The favorable toxicity profile of rituximab
was confirmed: most adverse events were of mild to
moderate severity with no grade IV toxicity, thus sug-
gesting that single agent rituximab therapy is safe and
effective in gastric MALT lymphomas relapsed after
antibiotic therapy or chemotherapy.

PU066
CHLORAMBUCIL IN COMBINATION WITH INDUCTION AND
MAINTENANCE RITUXIMAB IN FOLLICULAR NON-HODGKIN’S
LYMPHOMA
Martinelli G, Laszlo D, Rabascio C, Calabrese L,
Giordano G, Alietti A, Vanazzi A, Fiocchi C, Bertolini F
Dept. of Hematoncology, European Institute of Onco-
logy, Milan, Italy

Chlorambucil (chl) plus prednisolone still represents
one of treatment of choice in G1-G2 follicular non-
Hodgkin’s lymphoma (NHL). Monoclonal anti-CD20 rit-
uximab has been already demonstrated as very active
drug either in relapsed or in newly diagnosed follicular
NHL. We previously described the feasibility of rituximab
in combination with chl at standard dose in indolent B-
cell lymphoma patients. Aim of this further study is to
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evaluate the efficacy of such combination therapy on 28
patients (10 M/18 F, median age 56yy (range 30-74), sta-
tus: I 3, II 6, III 7, and IV 12) affected by G1-G2 follicu-
lar B-cell NHL. Sixteen patients were newly diagnosed
and 12 relapsed; the latter had received almost 2 line of
chemotherapy (range 1-7) including ABMT in 2 cases and
rituximab in 4 cases. Therapy consisted of Chl 6mg/m2

daily for 6 consecutive weeks in association with a stan-
dard 4-weekly rituximab administration schedule in the
induction phase. After revaluation, patients responding to
therapy received 4 additionally cycles with Chl (6mg/m2

daily for 2 weeks monthly) plus rituximab (once/month-
ly).  Only one patient had PD so that 27/28 showed a
response to combination therapy. Of note 13/16 (81%)
newly diagnosed patients obtained CR and all patients
PCR BCL-2 positive on peripheral or bone marrow at
diagnosis (n=8) become BCL-2 negative after induction
and are still negative and in CR at last follow-up. Among
12 pre-treated patients, 4 (33%) showed a CR with BCL-
2 negativity. With a median follow-up of 24 months only
one patient had a progressive disease. The relatively short
follow-up doesn’t justify any definitive conclusion about
the duration of response. However the high CR rate
observed make such combination therapy suitable as pos-
sible first-line alternative treatment. 

PU067
IS ENDOSCOPIC ULTRASOUND THE MORE ACCURATE PROCEDURE
FOR THE POST-THERAPY EVALUATION OF PRIMARY GASTRIC
LYMPHOMA?
Caruso AL, Chiarenza A, Di Raimondo F, Palumbo GA,
Fiumara P, Bonanno G,* Naso P,* Buglio D, Russo G,*
Giustolisi R
Department of Biomedical Sciences, Section of
Hematology, Ospedale Ferrarotto and *Chair of
Endoscopic Diagnostic and Surgery, University of
Catania, Italy

The gastrointestinal (GI) tract is the most common
site for primary extranodal lymphomas. Better infor-
mations on biology of gastric lymphoma have been
associated with a better definition of a diagnostic pro-
cedures and strategies of treatment. In this perspective,
endoscopic ultrasound (EUS) has been demonstrated as
a valuable tool for a correct definition of stage at pre-
sentation, but little is known on the role of EUS in the
evaluation of response to treatment. On this purpose we
conducted a retrospective study to determine the role
of endoscopic biopsies (EBx) and EUS in the follow up
of patients with gastric lymphoma. This study included
22 patients with gastric lymphoma divided into two
groups: Mucosa Associated Lymphoid Tissue (MALT)
Lymphoma (11 pts) and High Grade Lymphoma (11 pts).
There were 14 males and 8 females with a median age
of 54 years (range 26-80 years). All patients at diagno-
sis underwent the standard diagnostic evaluation

including CT scan, bone marrow biopsy, EBx and EUS.
Disease staging was done according to revised Musshoff
modification of the Ann Arbor classification system.
Three patients were treated with eradication therapy
alone; ten received chemotherapy; eight patients
received both modalities and one patient received
chemotherapy plus radiotherapy. All patients, on com-
pletion of lymphoma treatment, were followed with Ebx
and EUS every three-six months. We found that in 9/11
patients affected by High Grade lymphoma, EUS and
Ebx showed the same response, while in two cases EUS
showed persistence of disease but no significant histo-
logic findings of residual lymphoma was documented by
EBx. As regard MALT type, concordant findings of his-
tology and EUS were found through the entire follow up
period in only 2 patients; in the remaning 9 patients, in
a total of 38 follow up evaluations were perfomed (with
concomitant EBx and EUS): concordant findings of his-
tology and EUS were found in 21 evaluations, while dis-
cordant findings were recorded in the remaning 17. In
only 3 occasions EUS showed a complete remission
while histology revealed residual lymphoma, on the
contrary in 14 evaluations EUS showed persistance of
disease, but EBx with histology was negative. After a
mean follow up period of 36 months we have not
observed any relapse in the 9 patients with endosono-
graphic but normal histology. Conclusions. EUS consti-
tutes an useful and reliable methods for local staging of
gastric non Hodgkin lymphomas and provides more
informations about type and grade of stomach wall
infiltration and perigastric lymphonodes involvement.
However the impact of this procedure in the follow up
of our patients was of limited value. Although our fol-
low up period of 36 months cannot rule out late relapse,
our results demonstrate that the abnormalities of gas-
tric wall detected by EUS were not useful to predict
relapse in MALT lymphoma. Cumulative data of our
analysis suggest the discrepancy of results between EBx
and EUS was higher for patients with MALT lymphoma
than for high grade lymphoma. We conclude that his-
tological evaluation of endoscopic biopsies still repre-
sents the more efficient and accurate restanging pro-
cedure in follow up of patients with gastric lymphoma,
especially of MALT type.

PU068
THE ROLE OF ANTI HEPATITIS C VIRUS TREATMENT IN
HCV-RELATED B-CELL NON HODGKIN LYMPHOMA
Vallisa D, Bernuzzi P, Anselmi E, Moroni C, Arcari A,
Lazzaro A, Civardi G, Cavanna L
Medicina Oncologica ed Ematologia. O.C. G. Da Salice-
to, Piacenza, Italy

We have previously shown an epidemiological link
between HCV infection and B-cell NHL in our geo-
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graphical area. Indeed, some biological observations so
far may indirectly suggest a link between virus and lym-
phomagenesis, such as the ability of lymphomatous
cells to bind viral E2 envelope protein. Furthermore,
recently, antiviral therapy against HCV revealed to be
efficacious also against HCV-related splenic lymphoma
with villous lymphocytes. In January 2001 we planned
to test the effect of antiHCV therapy on HCV-related
indolent low grade B-cell lymphoma (according to REAL
classification) both at diagnosis and at relapse. Patients
were requested to have well measurable nodal or extra-
nodal disease, indolent course of their disease. During
the study no concomitant chemotherapy was allowed.
Treatment consisted of pegilated α-interferon 50 µg
once a week and daily ribavirin 1 g a day. Up to now, 6
patients entered the study: 5 females and 1 male, mean
age 56.8±11.8 years old. Two patients were affected by
marginal nodal lymphoma, 2 by lymphoplasmocytoid
lymphoma, one by follicular lymphoma and one by
splenic marginal zone lymphoma. Three patients were
enrolled at diagnosis, while two at first relapse and one
at third relapse. In 3 patients the diagnosis of HCV
infection preceded by several years the appearance of
lymphoma. In only one patient HCV infection caused an
increase value of transaminase (3 times normal value).
In five, among 6, lymphoma was stage IV disease
because bone marrow involvement. In all the 6 patients
viral load was over 10×1,000,000/L copies. One patients
developed grade IV hemolytic anemia so the treatment
had to be stopped an this patient was not evaluated for
response. Among the other 5 patients, four showed the
disappearance of viral load as well as of the lymphoma
(2 marginal zone lymphoma, 1 follicular lymphoma in
third relapse and 1 plasmocytoid lymphoma). Their
complete response now has been lasting respectively
23, 17, 11 and 8 months. The patient affected by splenic
villous lymphoma showed neither decrease in viral
overload or clinical response. The strict correlation
between disappearance of viral infection and lym-
phoma strongly suggests a link between HCV infection
and HCV-related NHL. Moreover this experience sug-
gests the utility of this kind of therapeutic approach in
this subset of patients.

PU069
A LYMPH NODAL ATYPICAL IMMUNE RESPONSE: A CASE REPORT
WITH MISLEADING FEATURES
Malavolti R, Artusi T,* di Gregorio C, Leonardi G,
Bonacorsi G, Marasca R, Curotti M, Pileri S,+ Torelli G
Division of Hematology, Department of Oncology and
Hematology, University of Modena and Reggio E,
Modena; *Histopathology Department, Carpi Hospital,
ASL Modena, Modena; +Institute of Hematology and
Oncology L. e A. Seragnoli, University of Bologna,
Bologna, Italy

Here we described a reactive, self-limited lym-
phadenopaty that could easily be mistaken for a malig-
nant lymphoma. Case report: a 32-year-old woman,
affected by Sjogren syndrome, presented weight loss,
marked asthenia, malaise, and multiple cervical and
axillary lymphadenopathy, all less than 2 cm in size.
Biochemical investigation showed leukopenia and neu-
tropenia with a moderate anemia and thrombocytope-
nia and an increased erythrocyte sedimentation rate.
Serological tests for Hepatitis A, B, C, HIV 1 and HIV 2
were negative. Rheuma test, nuclear antibody (ANA)
and ENA (SSA) were positive. An axillary lymph node
biopsy showed a massive proliferation of CD8 positive
T immunoblasts that was initially interpreted as a T-cell
high aggressive lymphoma. Subsequently, the patient
developed septic fever with multiple blood cultures
positive for Stapylococcus Epidermidis as well as a Dis-
seminated Intravascular Coagulation (DIC) syndrome. A
computed tomography scan of the chest revealed the
typical features of acute respiratory distress syndrome
(ARDS) and she was admitted to an intensive care unit.
Culture examination of bronchoalveolar lavage (BAL)
fluid revealed the presence of an Aspergillus and, by
polymerase chain reaction, sequences of HHV-6. After
intensive antibiotic, antiviral and antimicotic treat-
ment, resolution of ARDS and sepsis occur and the mul-
tiple lymph-adenopathies spontaneously disappeared
within about two months. The patients was than sub-
jected to a further biopsy of a small axillary lymph node.
The second histologic examination showed a absence
of the immunoblastic proliferation and pictures of an
aspecific lymphadenitis. A revaluation of the first biop-
tic specimen showed the absence of T-cell clonality.
Moreover, a thorough immunohistochemical analysis
showed the presence of a histiocytic component
formed by confluent sheets of CD1a+ elements with
only few classic CD68+ macrophages, substantially neg-
ative for myeloperoxidase expression. At the best of
our knowledge, this case showed clinical, pathological
and immunohistochemical features not yet described in
literature. However, among the many types of abnor-
mal immune reaction with a well known histological
pattern, this case might be considered similar to
Kikuchi’s disease and in particular to its proliferative
variant characterised by a massive T immunoblastic
CD8 + reaction. Very peculiar is the lack of a myeloper-
oxidase-positive macrophages reaction and a huge
expansion of an immunophenotipically Langerhans
cell-like population.
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PU070
CORRELATION BETWEEN FLOW CYTOMETRIC IMMUNOPHENOTYPING
ANALYSIS AND LYMPH NODE HISTOLOGY IN NON HODGKIN-B
LYMPHOMA (NHL-B) IN SAMPLES OBTAINED FROM DIFFERENT
ANATOMIC SITES
Gervasi F, lo Verso R, Cardinale G, Cirrincione S,
Giambanco C, Pagnucco G
U.O. Ematologia A.R.N.A.S.Civico-Benfratelli,
G. Di Cristina e M. Ascoli. P.O. M. Ascoli, Palermo, Italy

Multiparametric medical flow cytometry has evolved
from two-parameter quantitative assessment of lym-
phocytes to many qualitative parameters of bone mar-
rows, peripheral blood, biopsy and lymph node suspen-
sions for hematopathology. Lymphoma immunopheno-
typing is necessary complement to morphology and
molecular parameters in the diagnosis and monitoring
of human hematopoietic malignancies today. The aim of
this work was to determine whether immunophenotipic
abnormalities could be defined between NHL-B and
normal B-cell subpopulation to determine the variabil-
ity in the patterns of antigen expression of lymphoid
antigens (CD5, CD10, CD19, FMC7, CD23, CD20, CD22,
CD79b, CD38, CD25,) in the specimens of patients with
lymphoma. In addition it has been evaluated differences
between immunohistochemical and multiparameter
flow cytometry analysis. We have studied peripheral
blood samples, lymph node suspensions and bone mar-
rows specimens of malignant lymphoma from 12
patients and from controls without oncohematologic
disease. Some patients show patterns expression of
antigens stable that remains unchanged over time and
is consistent from one specimen to another. Other
patients show more pattern expression of antigens vari-
ability from several specimens. We think several factors
act in the stability or in the variability of multi-antigens
expression: 1) biology and function of the different anti-
gen; 2) mechanisms of disease dissemination.

PU071
HYPERIMMUNE B-CELL REACTION OF THE ENDOMETRIUM
SIMULATING AN HIGH GRADE LYMPHOMA IN A YOUNG WOMEN
WITH METRORRHAGIA
Tiacci E,* Sabattini E,^ Cavaliere A,# Rossi M,^ Ascani
S,^ Cucchia G,° Pileri S,^ Falini B*
*Section of Hematology and Clinical Immunology,
University of Perugia, Italy, ^Section of Pathological
Anatomy and Histology, University of Bologna, Italy,
#Institute for Pathological Anatomy and Histology,
University of Perugia, Italy, °Obstetrics and Gyneco-
logy Unit, Former Chief, Asl N°3, Foligno, Italy

Introduction. Primary B cell-NHL (mostly high-grade)
arising in the uterus represents a rare but known cause

of metrorrhagia; here we describe an hyper-immune
reaction occurring in the endometrium of a young
patient with abnormal uterine bleeding, which was ini-
tially confused with an high-grade B cell-NHL. Case
report. An otherwise healthy 31-year-old woman pre-
sented with important metrorrhagia and associated
post-hemorragic anemia, lasting 5 months and resistant
to both contraceptive and hormonal therapies aimed at
stopping the bleeding. Following dilatation of the uter-
ine cavity and curettage, an histological diagnosis of
large B cell non-Hodgkin lymphoma of the endometri-
um was made in another institution, based on the find-
ing of a monotonous infiltration in the lamina propria of
large lymphoid cells displaying a mature B cell phenotype
(CD20+) and a very high proliferation rate (Ki-67+
>95%). The patient was, then, referred to our centre to
receive adequate therapy; a bone marrow biopsy and a
total body-magnetic resonance were both normal; lab-
oratory findings (including LDH) were also unremarkable,
except for polyclonal iper-gammaglobulinemia and
increased IgG levels. Upon careful review of the original
slides and additional immuno-histochemical studies, we
confirmed the finding of a mature large B cells popula-
tion massively proliferating in the endometrium, that we
further characterized as germinal center-derived (being
BCL6+, BCL2−, MUM1−), but its pattern of infiltration
(nodules with a meshwork of CD23+ follicular dendritic
cells, rather than diffuse effacement), associated to the
presence of an accompanying plasma cell population
polytypic for the expression of kappa and lambda Ig light
chain, prompted us to reconsider the diagnosis of primary
endometrial B-DLCL. Indeed, molecular analysis of the
IgVH gene rearrangements in the DNA extracted from
paraffin sections and PCR-amplified excluded mono-
clonality of the centroblastic population and unequivo-
cally confirmed that an hyperimmune GC-B cell (and
plasma cell) reaction of the endometrium was the cause
of the bleeding (and, likely, of the polyclonal hyper-gam-
maglobulinemia and the increased IgG levels found in the
patient’s serum). Serology tests, performed to identify a
possible aetiological agent, failed to show signs of active
or recent infection by all the pathogens tested (HIV, HBV,
HCV, EBV, CMV, VZV, HSV I and II, Toxoplasma). Instead
of the therapeutic modalities initially considered
(chemotherapy, radiotherapy, hysterectomy with bilater-
al salpingo-oophorectomy), a watchful waiting approach
was undertaken and the young women, who soon recov-
ered normal menses (as well as an histologically normal
endometrium), is now alive and well after 1 year of fol-
low-up. Conclusions. To the best of our knowledge, this
case represents the first well documented report of an
hyper-immune B-cell reaction of the endometrium,
closely resembling an high-grade lymphoma, and high-
lights the pitfalls that can occur in recognizing this reac-
tive disorder and the important therapeutic conse-
quences of its correct diagnosis.

273

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003



PU072
FREQUENT ABERRANT PROMOTER HYPERMETHYLATION OF
O6-METHYLGUANINE-DNA METHYLTRANSFERASE AND DEATH
ASSOCIATED PROTEIN KINASE GENES IN
IMMUNODEFICIENCY-RELATED LYMPHOMAS
Rossi D,* Franceschetti S,* Berra E,* Cerri M,*
Gloghini A,° Deambrogi C,* Viglio A,^ Muti G,# Oreste
P,# Paulli M,^ Morra E,# Carbone A,° Capello D,*
Gaidano G*
*Hematology Unit, Department of Medical Sciences &
IRCAD, Amedeo Avogadro University of Eastern
Piedmont, Novara, Italy; °Division of Pathology, Centro
di Riferimento Oncologico, IRCCS, Istituto Nazionale
Tumori, Aviano, Italy; ^Institute of Pathology, Policlini-
co San Matteo, University of Pavia, Pavia, Italy; #Divi-
sions of Hematology and of Pathology, Ospedale
Niguarda Ca’ Granda, Milan, Italy

Immunodeficiency-related non-Hodgkin lymphoma
(NHL) are a heterogeneous group of lymphoid malig-
nancies arising in the context of decreased immuno-
surveillance and comprising i) human immunodeficien-
cy virus (HIV)-related NHL; ii) post-transplant lympho-
proliferative disorders (PTLD); and iii) NHL complicating
primary immunodeficiency syndromes, including com-
mon variable immunodeficiency (CVI)-related NHL.
Aberrant promoter hypermethylation causing gene
silencing has been growingly implicated as a mechanism
of tumour suppressor gene inactivation in several
human cancers. To date, the role of aberrant promoter
hypermethylation in the pathogenesis of immunodefi-
ciency-related NHL is not known. These observations
prompted our comprehensive analysis by methylation
specific PCR aimed at exploring the prevalence of aber-
rant promoter hypermethylation of O6-methylguanine-
DNA methyltransferase (MGMT), death associated pro-
tein-kinase (DAP-k), caspase 8 (CASP8) and p73 in 118
immunodeficiency-related NHL, including 88 HIV-NHL,
25 PTLD and 5 CVI-related NHL. Aberrant hypermethy-
lation of MGMT was detected in 26/79 (32.9%) HIV-
NHL, 8/14 (57.1%) PTLD and 2/5 (40.0%) CVI-NHL.
Aberrant hypermethylation of DAP-k was detected in
70/84 (83.3%) HIV-NHL, 19/25 (72.0%) PTLD and 3/5
(60.0%) CVI-NHL. Promoter hypermethylation of both
MGMT and DAP-k caused loss of the corresponding pro-
tein expression when tested by immunohistochemistry
or Western blot. Promoter hypermethylation of the p73
and CASP8 genes was rare or absent among immunod-
eficiency-related NHL. Overall, aberrant promoter
hypermethylation in > 1/4 genes was detected in 74/88
(84%) HIV-NHL, 22/25 (88%) PTLD and 4/5 (80%) CVI-
NHL and aberrant promoter hypermethylation in > 2/4
genes occurred in 30/88 (34.0%) HIV-NHL, 9/25 (36.0%)
PTLD and 2/5 (40.0%) CVI-NHL. The implications of
these data are multifold. First, since MGMT is a DNA
repair gene, MGMT hypermethylation may be implicat-

ed in lymphomagenesis of immunodeficient hosts by
favouring genomic instability. Moreover, given its role in
predicting resistance to alkylating agents, MGMT hyper-
methylation may provide prognostic information for
immunodeficiency-related lymphomas. Second, pro-
moter hypermethylation of DAP-k represents the most
frequent molecular alteration identified to date in
immunodeficiency-related lymphomas. DAP-k inactiva-
tion results in disruption of the extrinsic pathway of
apoptosis initiated by FAS ligand and thus it is likely
that DAP-k hypermethylation may represent a major
determinant of the FAS resistant phenotype in lym-
phoma. Moreover, because DAP-k inactivation facili-
tates c-MYC transformation in vitro, this epigenetic
alteration may synergize with c-MYC deregulation in
the development of HIV-Burkitt lymphoma. Finally, a
fraction of immunodeficiency-related NHL may be char-
acterized by association with the methylator pheno-
type, that, in other cancers, is regarded as a potential
target for molecular therapy.

PU073
CLINICAL RELEVANCE OF IMMUNOPHENOTYPE IN A RETROSPECTIVE
COMPARATIVE STUDY OF PERIPHERAL T-CELL LYMPHOMA
UNSPECIFIED AND DIFFUSE LARGE B-CELL LYMPHOMA: THE
EXPERIENCE OF THE INTERGRUPPO ITALIANO LINFOMI ON
752 CASES
Morabito F, Stelitano C, Gallamini A, Federico M,
Brugiatelli M, Bellei M, Callea V, Caracciolo F,
Carella Am, Devizzi L, Ilariucci F, Lombardo M,
Luminari S, Martelli M, Santini G, Vitolo U per
l’Intergruppo Italiano Linfomi e il Gruppo Italiano
Studio Linfomi
Trapianto di Midollo Osseo, Az. Osp. “Bianchi, Melacri-
no, Morelli”, Reggio Calabria, Italy

In aggressive lymphomas, T-cell phenotype has been
generally considered as an independent adverse prog-
nostic factor as compared to Diffuse Large B-Cell Lym-
phomas (DLBCL). In order to explore the impact of T- or
B- cell phenotype, a retrospective study has been con-
ducted to compare 240 cases with Peripheral T-Cell
Lymphomas unspecified (PTCL-U) from Intergruppo
Italiano Linfomi (IIL), already reported in a previous
study, with a series of 512 consecutive cases of DLBCL
included in prospective therapeutic trials at the grup-
po Italiano per lo Studio dei Linfomi (GISL). All patients
were treated with antracycline-containing regimens.
Together with immunophenotype, the following clini-
cal features were analysed as potential prognostic fac-
tors: age, sex, performance status (PS), systemic symp-
toms, disease stage, LDH and Hb levels, ESR, bulky dis-
ease, bone marrow (BM) involvement, and number of
extranodal sites (ES). The distribution of clinical fea-
tures at diagnosis demonstrated a significant higher
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frequency of males, of advanced stage of disease, of
worse PS and systemic B symptoms in PTCL-U group,
while the unique favorable parameter was a lower fre-
quency of bulky disease. A higher number of patients
with complete response (CR) was accounted in the
DLBCL group, in patients with good PS, absence of B
symptoms, early stage of disease, normal LDH values,
ES <1 and ESR<15 and, at lower significance, in cases
with normal Hb level. At multivariate analysis accord-
ing to multinomial logistic regression system pheno-
type, PS, LDH level and number of ES retained a signif-
icant independent power on response. With a median
follow-up of 39.4 months, a statistically significant
shorter disease-free survival was documented in
patients with PTCL-U, worse PS, B symptoms, more
advanced stages, abnormal LDH serum level, BM
involvement and more than 2 ES. However, the pheno-
type remained the unique significant in multivariate
analysis. Finally, survival analysis showed that at 10
years, 45% of DLBCL patients were still alive as com-
pared with 33% of PTCL-U cases. In multivariate analy-
sis immunophenotype, age > 60 years, worse PS, B
symptoms, advanced stage, abnormal LDH serum lev-
el, bulky disease, bone marrow involvement, more than
2 involved extranodal sites, ESR>15 and abnormal Hb
levels predicted a shorter overall survival. Unexpected-
ly, multivariate analysis excluded the immunopheno-
type from the final model, maintaining significant age,
performance status, LDH and bulky disease. These find-
ings, evaluated in the largest series so far reported, sug-
gest that immunophenotype has a great impact as pre-
dictor of response and duration of response, while may
be offset by adverse clinical parameters in predicting
overall survival.

PU074
PERSISTENT REMISSION IN TWO CASES OF COLD AGGLUTININ
DISEASE AFTER RITUXIMAB
Chiurazzi F,* Alfinito F,* Giglio F,° Andretta C,* Villa
MR,* De Simone G,* Arcamone M,* Rotoli B*
*Cattedra di Ematologia e ° Servizio di Immunoemato-
logia e Medicina Trasfusionale, Università Federico II,
Napoli, Italy

Cold agglutinin disease (CAD) represents about 10-
20% of all cases of autoimmune hemolytic anemia. It is
caused by anti-erythrocyte autoantibodies that prefer-
entially bind RBC at low temperatures. CAD can be asso-
ciated to different conditions, such as B-cell lymphoma,
infections (Mycoplasma pneumoniae, Epstein-Barr virus,
HIV) and connective inflammatory diseases, or can pre-
sent as idiopathic disease. Current consensus guidelines
for CAD treatment are not available, and therapy is
addressed to the underlying disease or to relieve the
gravity of symptoms. Idiopathic forms are usually treat-

ed with plasmapheresis, prolonged immunosuppression
and/or polychemotherapy, often obtaining only transient
benefits. We present two cases of CAD in whom ritux-
imab (Mabthera->) treatment produced a remission that
persisted for two years. A 69-year old male was affect-
ed by idiopathic CAD for more than 10 years had been
treated with different drugs (steroids, danazol, α-inter-
feron) and chemotherapy (chlorambucil, melphalan)
without benefits (Hb 7 g/dL, high bilirubin level, spleno-
megaly, absolute intolerance to cold wheater, high
unchanged cold agglutinin titer). Rituximab was admin-
istered at weekly dose of 375 mg/m2 for four weeks. After
treatment, agglutinin titer and spleen volume rapidly
decreased, and hemoglobin level increased up to 13 g/dL.
This excellent response is still persisting after two years.
The second patient is a 60-years old female, affected by
concomitant HCV infection and nephropaty who received
diagnosis of CAD two years ago. Rituximab, administered
at weekly dose of 375 mg/m2 for four weeks, induced a
progressive and persistent improvement of peripheral
blood counts and renal function. In our patients, side
effects (chills, fever) were observed only during the first
infusion, and were easily controlled by steroids and anti-
histaminic drugs. Rituximab seems a promising candi-
date for first line treatment of cold agglutinin disease.

PU075
HIGH PREVALENCE OF HEPATITIS C VIRUS INFECTION
De Renzo A, Notaro R,* Persico M,° Lucania A,
Ciancia G,# Picardi M, de Sio I,° Severino A, Rotoli B
Cattedre di Ematologia e di #Anatomia ed Istologia
Patologica, Università Federico II, Napoli; °Dip. di
Medicina Interna e Gastroenterologia, II Università di
Napoli; *Genetica Umana, IST, Genoa, Italy

Spleen and liver involvement by advanced NHL is rel-
atively common. In contrast, primary both splenic (PSL)
and hepatic (PHL) lymphomas NHL are rare: PSLs rep-
resent 2% of NHL and only less than one hundred cas-
es of PHL have been reported in literature. Since 1992,
we have observed 18 histologically documented such
cases (12 cases of PSL, and 6 of PHL without evidence
of extra-hepatic involvement). Patients’ median age
was 67 years (range: 45-77 years). Sex ratio (M/F) was
1.6. Twelve cases were aggressive lymphomas and all
but one derived from B lymphocytes. At time of diag-
nosis, 12 out of 18 patients (66.7%) were serum posi-
tive for the presence of hepatitis C virus (HCV) (RIBA
test and/or RNA detection) and had increased serum
ALT; none was HBsAg or HIV positive. All the patients
with PSL underwent splenectomy. Sixteen patients
received chemotherapy, 2 patients (one indolent PSL
and one aggressive PHL) received surgical treatment
alone. All patients achieved complete remission (CR); in
a follow-up time of 2-12 years only one relapsed. Two
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patients, both in remission for PHL, died: one patient
with HCV-related cirrhosis died of hepato-renal syn-
drome and another died of secondary AML.HCV-infect-
ed patients did not experience major toxic events dur-
ing the therapy nor had hepatitis reactivation. Thus,
HCV infection does not preclude the administration of
a chemotherapeutic treatment appropriate for the his-
tological type, and the treatment is affective in induc-
ing CR in the vast majority of patients. The close asso-
ciation (over two third of cases) of these lymphomas
with HCV infection is suggestive of a possible role of
this virus in extranodal lymphomagenesis. 

PU076
PARADOXICAL BEHAVIOR OF 99MTC-MIBI UPTAKE IN
NON-HODGKIN’S LYMPHOMA WITH BCL2 OVER EXPRESSION SOON
AFTER CHEMOTHERAPY
Del Vecchio S, de Renzo A,° Salvatore B, Fonti R, 
Lucania A,° Rotoli B,° Salvatore M
Cattedre di Radiologia e di °Ematologia, Università
Federico II, Napoli, Italy

Absent or low 99mTc-MIBI uptake in lymphoma
patients is often associated with poor response to the
subsequent chemotherapy. We have recently shown
that bcl-2 protein overexpression prevents 99mTc-MIBI
uptake in malignant tumors (Eur J Nucl Med Mol Imag-
ing 2003, 30:879-87). Interestingly, absent 99mTc-MIBI
uptake in bcl-2 overexpressing cell lines was partially
restored in the pre-degradative phases of stau-
rosporine-induced apoptosis. These observations raised
the possibility that 99mTc-MIBI uptake, assessed in
basal condition and in the early phases of drug-induced
apoptosis, may be an in vivo surrogate of the assess-
ment of bcl-2 overexpression in lymphoma patients.
Aim. To test the effect of standard treatment regimens
on 99mTc-MIBI uptake in patients with follicular and
large B-cell non-Hodgkin’s lymphoma. Methods. Sev-
en patients were evaluated by 99mTc-MIBI scan prior
to any therapy. They were i.v. injected with 740 MBq of
99mTc-MIBI and underwent whole body scan 10 min
post-injection. Seven days after the basal scan, patients
received the first administration of chemotherapy
(CEOP in 5 patients, fludarabine + mitoxantrone in 2);
4 hours after drug administration they underwent a
second 99mTc-MIBI scan. Basal and post-treatment
scans were then compared. Visualization of each lesion
was recorded for each patient, and tumor-to-heart
ratios were obtained from both basal and post-treat-
ment scans. Results. Six out of seven patients showed
at least one 99mTc-MIBI positive lesion in the pre-
treatment scan. Five out of seven patients showed the
appareance of additional lesions in the post-treatment
scan. An increase of tumor-to-heart ratio, varying
between 10% and 60%, was observed post-treatment

in all five patients. High levels of bcl-2 were confirmed
by immunoperoxidase staining in biopsy specimens
obtained from two of two patiens tested. In conclusion,
these preliminary observations indicate that increased
99mTc-MIBI uptake in lymphoma lesions early after
chemotherapy may be related to overexpression of the
bcl-2 anti-apoptotic protein.

PU077
THALIDOMIDE AND CYCLOPHOSPHAMIDE IN PATIENTS AFFECTED BY
ADVANCED MANTLE CELL LYMPHOMA
Di Raimondo F, Palumbo GA, Fiumara P, Buglio D,
Pafumi M, Pennisi A, Giustolisi R
Dipartimento di Scienze Biomediche, Sezione di
Ematologia, Ospedale Ferrarotto, Univ. Catania, Italy

Although mantle cell lymphoma (MCL) has not a very
aggressive course, its resistance to chemotherapy makes
it one of the worst malignancy among hematologic dis-
eases. Patients affected by MCL often present with dis-
seminated disease and poorly respond to standard
chemotherapy or monoclonal antibodies. Better results
have been obtained with high dose chemotherapy but
this approach is confined to young patients. Recently, a
case of MCL responding to thalidomide has been report-
ed (Br J Haematol 119: 128, 2002) and we here describe
our experience with a palliative treatment using thalido-
mide and cyclophosphamide in patients with advanced
MCL. Our first patient was a 58 ys old male relapsing
after a history of treatment with CHOP, splenectomy,
HyperCVAD+ HdMTX and ARA-C. After last treatment this
patient presented with increasing leukocytosis (WBC
40×109/L, with blasts 90%), low platelet count
(20×109/L), generalized adenopathies and a palpable
abdominal mass. So we decided to treat the patient with
supportive treatment (platelet and red cell transfusions)
and minimal chemotherapy such as low dose CTX (100
mg/daily orally) but the disease kept progressing. We
therefore added thalidomide 200 mg/day and the patient
showed a slight but constant improvement of general
conditions and blood count and a reduction of
lymphoadenopathies so that 9 months after treatment
CBC count was normal, physical examination and a CT
scan of the abdomen were negative. At the same time a
bone marrow biopsy showed the persistence of an infil-
tration of lymphocytes less than 30% but a peripheral
blood immunophenotyping was unable to identify MCL
cells. Patient was treated with Thal + CTX for 15 months
and therapy has been very well tolerated with only a
moderate constipation. However, he developed acute viral
hepatitis and died for, while being still in remission for
MCL. Second patients was a 66 ys old male who experi-
enced a first relapse after fludarabine+ mitoxantrone and
a second relapse after hyperCVAD/HD MTX-ARA-C. This
patient presented CNS and testicular disease other than
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a diffuse adenopathy. He was treated with a combination
of Thalidomide 200 mg/day and cyclophosphamide 100
mg/day (THAL + CTX) that induced a partial response
with reduction of adenopathies and of mediastinal mass.
However, after 5 months patient relapsed and died for
progression of disease. Third patient was a 60 ys old
female with a long history of disease (5 years) and relaps-
es after several combination chemotherapies. After last
treatment with hyperCVAD she obtained only a partial
remission and the combination of Thalidomide and
Cyclophosphamide was started. This therapy induced a
further regression of disease and was maintained for 20
months, after that patient relapsed and died of disease.
Forth patient was a 45 ys old male refractory to conven-
tional chemotherapy (CHOP, FND) in whom treatment
with thalidomide (200 mg/day) and cyclophosphamide
(100 mg/day) induced a significant reduction of a huge
abdominal mass that lasted only three months. In con-
clusion, our experience indicates that the combination of
thalidomide and cyclophosphamide has some activity in
MCL and it is well tolerated. We think that this combi-
nation, together with rituximab, should be explored in
elderly patients affected by MCL not eligible to high dose
chemotherapy. 

PU078
EVALUATION OF EFFICACY AND SAFETY OF PEGYLATED LIPOSOMAL
DOXORUBICIN FOR ADVANCED CUTANEOUS T-CELL LYMPHOMA
Rupoli S, Tassetti A, Pulini S, Offidani M, Scortechini
AR, Giangiacomi M,°° Barulli S, Mozzicafreddo G,*
Giacchetti A,* Ricotti G,* Brandozzi G,° Simonacci M,?
Alterini R,^ Pimpinelli N,# Leoni P
Clinica di Ematologia, Università Politecnica delle
Marche, Azienda Ospedale Umberto I, Ancona;°°Istitu-
to di Istologia e Anatomia Patologica, Università Poli-
tecnica delle Marche, Azienda Ospedale Umberto I,
Ancona *Unità Operativa di Dermatologia I.N.R.C.A.-
IRCCS Ancona; °Divisione di Dermatologia, Azienda
Ospedale Umberto I, Ancona; ?Unità Operativa di Der-
matologia Ospedale di Macerata; ^ Dip Area Critica
Medico-Chirurgica, Divisione e Cattedra di Ematolo-
gia; #Scienze Dermatologiche, Università degli Studi di
Firenze, Italy

The therapy of advanced Cutaneous T Cell Lymphoma
(CTCL) is usually unsatisfactory; no single agent, com-
bination or sequential regimen has clearly demon-
strated a real advantage.  Pegylated liposomal doxoru-
bicin (PLD) is an anthracycline with a different phar-
macokinetic profile and a prolonged half life compared
with the free drug doxorubicin; PLD has been approved
for use in the treatment of Kaposi’ s sarcoma; there is
also evidence of a good efficacy and tolerability in
patients with various tumors (advanced ovarian cancer,
malignant gliomas, advanced breast cancer and non

Hodgkin’s lymphomas). Furthermore the results of a
recent study suggest that PLD may have a promising
role in the treatment of CTCL. The primary outcome
measure of our study was the overall response rate
(CR+PR); secondary outcome measures were side
effects and clinical benefit (i.e. time to treatment fail-
ure). Seven patients (2 female, 5 male) aged 29-84
(mean age 64 years) were treated with PLD 20mg/m2

repeated every 28 days for 2-8 cycles; two male
patients aged 61 and 80 were treated with a variant of
the standard CHOP regimen replacing doxorubicin with
PLD 30 mg/m2 (respectively 5 and 6 cycles). Six patients
were affected by Mycosis Fungoides (4 patients with
stage IB-IIB according to TNM classification, 2 patients
with large cell transformation respectively in CTCL
CD30+ and CTCL CD30-); two patients were affected by
Sezary Syndrome (SS); one patient was affected by pri-
mary CTCL CD30*. Pretreatment included: the associa-
tion α-IFN+PUVA or retinoids and RT (n=2), mono-
chemoterapy (gemcitabine or fludarabine: n=2), poly-
chemoterapy (1-5 lines of treatment also including an
autologous stem cell transplant: n=3). The major clin-
ical response was seen after 2-5 cycles (4 CR, 2 very
good PR, 1 PR); one patient with SS had a stable dis-
ease (SD). The total efficacy rate was the same at the
end of the protocol (overall response 88%, 4 CR and 4
PR).The follow-up after the onset of the treatment was
1-26 months (median 7 months). Our results showed
that the median OS and PFS were not reached at 12
months; the estimated two-year OS and PFS are
respectively 66% and 57%; as for FFTF, after 13 months
of treatment 19% of patients were free from events;
the reasons for ?failure? were imputable to relapse (2
patients), toxicity (one drop out for hypotension) or
lack of PR (one patient in SD).  oxicity related to the
treatment was accurately monitored; as a whole single
agent PLD was successfully tolerated whereas CHOP
with PLD was more toxic (grade 4 neutropenia and
infectious complications were recorded in 2 patients)
In conclusion PLD shows a significant clinical activity
and an a good safety profile (especially as single agent)
even in advanced and pretreated CTCL patients.

PU079
MYCOSIS FUNGOIDES/ SÉZARY SYNDROME: A REPORT OF THREE
CASES TREATED WITH CAMPATH-1H AS SALVAGE TREATMENT
Capalbo S,* Delia M,* Dargenio M,* Liso A,° Diomede
D,° Garofalo L,# Liso V*
*Hematology, University of Bari, Policlinico, Bari;
°Hematology, University of  Perugia, Policlinico Mon-
teluce, Perugia; #Dermatology, University of Bari, Poli-
clinico, Bari, Italy

We report the use of Alemtuzumab (Campath-1H) as
salvage treatment in three patients with advanced
mycosis fungoides/ Sézary syndrome  who had previ-
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ously been treated with conventional chemotherapy.
Two patients (case 1 and case 2), aged 42 and 68 years
respectively, were heavily pre-treated (>3 prior thera-
py regimens, including autologous transplant in case 2)
and refractory to conventional chemotherapy, and the
last patient (case 3), aged 80 years, who had refused
any chemotherapy, had been resistant to treatment
with cyclosporine and steroids. Campath-1H was
administered intravenously, after an escalating dose
from 3 to 10 mg, at the dose of  30 mg, three times
weekly, to a total dose of 1080, 223 and 480 mg,
respectively. The patients with Sézary syndrome (case
2 and case 3) showed clearance of circulating Sézary
cells, and clinical improvement of the skin lesions after
two weeks of treatment. Two patients (case 1 and case
3) completed the treatment (12 and 6 weeks) without
significant toxicity the former achieving a partial
response  and the latter a clinical complete response.
The patient (case 2), who suffered from ischemic car-
diopathy and diabetes, quickly achieved a clinical
improvement of the Sézary syndrome, but he died
because of  a myocardial infarction after three weeks
of treatment.  Our report shows that the treatment
with Campath-1H is active even in patients with
advanced refractory  mycosis fungoides/ Sézary syn-
drome. Further clinical observations on a larger cohort
of patients are needed to establish if Campath-1H may
have a role as first line therapy in addition to conven-
tional therapy including chemotherapy.

Hodgkin’s Disease

PU080
HODGKIN’S DISEASE: PREDICTIVE VALUE OF POSITRON EMISSION
TOMOGRAPHY PERFORMED AFTER TWO CYCLES OF CHEMOTHERAPY
ON TREATMENT OUTCOME. A PRELIMINARY REPORT
Rigacci L,° Nassi L,° Biggi A,* Castagnoli A,^
Raviolo E,§ Levis A,# Gallamini A§

°Divisione di Ematologia Policlinico Careggi, Firenze;*
S.C. Medicina Nucleare Ospedale S. Croce, Cuneo;
^Medicina Nucleare Ia policlinico Careggi, Firenze;§
S.C. Ematologia Ospedale S. Croce, Cuneo; #S.C. Ema-
tologia Ospedale S.S. Antonio e Biagio, Alessandria on
behalf of Intergruppo Italiano Linfomi, Italy

Introduction. Several prognostic models based on
simple clinical variables have been proposed for Hodgk-
in’s disease. However, their reproducibility and predic-
tive value when applied in a prospective way is unsat-
ifactory. Early evaluation of treatment response after a
few cycles of chemotherapy by 67Gallium scan or CT
scan has been demonstrated a very useful prognostic
tool in Hodgkin’s disease. We report here the prelimi-
nary results of a multicenter cooperative clinical trial

designed to ascertain the prognostic predictive value of
PET scan performed early during treatment in patients
affected by advanced stage Hodgkin’s disease, treated
by conventional chemotherapy. Patients and Methods.
From January 2002 till now 26 new patients affected
by Hodgkin’s disease, observed in three Italian Haema-
tological centers, were consecutively enrolled into the
trial. All patients underwent a standard baseline stag-
ing procedure with CT scan and bone marrow trephine
biopsy plus a whole-body PET scan; all the patients
were re-staged after two courses of chemotherapy and
at the end of the entire therapeutic program, including
radiotherapy, by CT scan and PET scan. The interval
between the end of the therapy (either chemo- or
radiotherapy) and the final restaging was never short-
er than 50 days. The clinical characteristics of the
patients were as follows: mean age was 31.7 (16-58)
the male to female ratio was 11/15; 16 patients pre-
sented wth an advanced disease (stages IIB through
IVB), while 10 patients were in stage IIA. Histopathol-
ogy was: nodular sclerosis in 21 patients, lymphocyte
predominance in 3, mixed cellularity in 1 and lympho-
cyte depletion in 1.  The International Prognostic Score
was 0 in 6 pts; 1 in 9; 2 in 5; 3 in 5 and 4 in 1. LDH was
abnormal (> 1 × normal values) in 4 pts. Bulky disease
was recorded in 8 pts; 4 patients presented extra-nodal
disease in one site, 1 in 2 sites and 1 in 4 sites. PET and
CT scan revealed an identical disease extent in 24 out
of 26 baseline staging procedures while in 2 cases PET
was able to upstage disease. Twenty-four  patients were
treated with ABVD and 2 with escalated BEACOPP reg-
imen. Thirteen out of 26 patients completed the entire
program including the final restaging, and are therefore
evaluable for the analysis, with a mean follow-up of
115 days (1-260) from the final restaging or progres-
sion. After two cycles of chemotherapy CT scan showed
partial response in 11 patients and complete response
in 4 patients; by contrast, PET was positive in 3 patients
and negative in 12. At the end of the progran CT scan
was negative in all cases. All the patients with a neg-
ative PET after two cycles of therapy showed a final
PET persistently negative. Two out of three patients
with a positive PET scan early during treatment
remained positive at the end of the entire program:
these two patients are planned to undergo a biopsy in
the positive site of the PET scan. The third patient
underwent high-dose therapy for progressive disease.
Conclusions. Even in absence of a minimum follow-up
of one year, we believe that some preliminary conclu-
sions could be drawn: 1. PET scan seems to be equiva-
lent to CT scan in baseline staging of Hodgkin’s disease.
2. A positive PET scan performed early during therapy
seems to predict an incomplete response to the thera-
py 3. Since most of relapses of Hodgkin’s disease occur
within the fist two years after the end of the therapy,
definite conclusions will be drawn after a follow up
lasting at least the same time.   
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PU081
AN ANALYSIS OF RESPONSE AND SURVIVAL OF 33 PATIENTS WITH
ELEVATED HASENCLEVER SCORE IN A GROUP OF 179 PATIENTS
AFFECTED BY HODGKIN’S DISEASE
Verga L, Rossini F, Bolis S, Fumagalli M, Marinoni S,
Pogliani EM
Hematology Unit, San Gerardo Hospital, Monza,
Milan, Italy

In the last twenty years the improving of different
therapeutic strategies for Hodgkin’s disease has been
exemplary. The most important factors that have con-
tributed to this evolution are: stright link between stag-
ing methods and related therapies; analysis through
clinical trials of new therapeutic programs; better defi-
nition of late toxicities; the efforts in order to find reli-
able evaluation of prognostic factors. Hasenclever (N
Engl J Med, 2000) proposed a new International Prog-
nostic Factors Project Score in order to design clinical
trials for the treatment of advanced HD and to make
therapeutic decisions in single patient. He identified sev-
en factors with similar indipendent prognostic effects:
serum albumin level less than 4gr%; a hemoglobin lev-
el of less than 10.5gr%; male sex; age of 45 or older;
stage IV disease; leukocitosis (> 15.000/mm3) and lym-
phocytopenia (lymphocyte < 600 mm3 or < 8% of white-
cell count). Patients with HS >2 are generally considered
as a poor prognosis group? Many studies are ongoing to
identify among patients with high HS a group of them
with very-poor prognosis to be candidated to receive a
more aggressive therapy, including high-dose chemo-
therapy with autologous or allogeneic bone marrow
transplantation. Among our 179 patients affected by
HD, for 125 all data required for HS were available: we
performed a retrospective study on these patients, who
received diagnosis of HD from 1980 to 2000. Most of
them received MOPP, ABVD or MOPP/ABVD therapeutic
regimens. Twenty patients belong to 0 score (16%), 38
to score 1(31%), 34 patients are in score 2 (30%); 24 in
score 3 (19%); 7 patients belong to score 4 (82%) and
2 patients are in score 5 (2%). At univariate analysis,
Hasenclever score (>2), hemoglobin level (<10.5) and
stage IV had a significant prognostic influence on both
disease-free and overall survival. At multivariate analy-
sis Hasenclever score (>2) was the most important prog-
nostic factor for both disease-free and overall survival.
Among 33 patients with HS >2, 23 achieved a CR; 20 of
them are still in CCR after a mean follow-up of 78.5
months; 3 patients relapsed after a mean of 35.4
months. Twenty-five patients are alive with a mean fol-
low-up of 65 months, while 8 patients died after a mean
of 22 months.

PU082
STEM CELL MOBILIZATION IN NON-RESPONDING OR RELAPSED
HODGKIN’ S DISEASE PATIENTS
Casula P, Adamo F, Pilo G, Dessì D, Angelucci E
Hematology Division and BMT Unit, A. Businco Hospi-
tal, Cagliari, Italy

Introduction: We report data relative to the mobi-
lization and collection of peripheral blood stem cell in
non responding or relapsed HD patients after chemo-
and/or radiotherapy. Statistics: Between 1999 and 2003
we have treated with mobilization regimens and suc-
cessive collection of PBSC 25 non responding or
relapsed patients affected by HD. In 1999 we performed
6 PBSC mobilizations, 7 in 2000, 7 in 2001, 3 in 2002
and 2 in 2003. Median age was 28 (17- 57), M/F 10/15.
The clinical stage at onset was II in 12 cases, III in 7 cas-
es and IV in 6; bulky disease was present in 10 cases.
Histology was MC in 10, NS in 12, PL in 2 and DL in one.
Eighteen patients were at their first relapse (3 months
to 15 years), 16 after cycles of ABVD, one after EVE and
one after MOPPBVCAD. Another patient first received
14 cycles of COPP, relapsed after 5 years and received
10 cycles of MA-MA; after 10 more years he relapsed
again and was submitted to HDS therapy. 4 patients
were resistant to ABVD (4-8 cycles) and were conse-
quently submitted to high-doses cyclophosphamide. 9
of the above mentioned patients were previously sub-
mitted to extended field Radiotherapy and 3 to autol-
ogous stem cell transplantation. We used CTX (7
g/m2+G-CSF 5 µg/kg) in 11 cases, in the remaining 14
cases we have used Iphosphamide 3 grams/m2 × 4 days,
Vinorelbine 25 mg/m2 in the first and fifth day + G-CSF
at 5. Initial values for CD34+ were 10-494/µL; in two
procedures we needed to perform 3 leukapheresis, in 11
procedures we needed to perform 2 and in the remain-
ing 12 procedures only one leukapheresis was needed.
We have used the cellular separator Fresenius AS-TEC
204 to process 8-18 liters of blood/leukapheresis. Medi-
an PBSC collected in single procedure was 4.87×106/kg
CD34+ (0.9-21.5) and 3.73×104/kg CFU-GM (0-16.7).
Conclusions: We didn’t note differences in failed Leuka-
pheresis nor did we note delayed engraftment rates as
compared to those in our other patients who under-
went autologous transplantation in first line of thera-
py. 
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PU083
OUTCOME OF ELDERLY PATIENTS WITH HODGKIN’S DISEASE: SINGLE
CENTER RETROSPECTIVE STUDY ON 115 PATIENTS
Cavalieri E, Anselmo AP, Cardarelli L, Gianfelici V,
Pulsoni A, Mandelli F
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università “La Sapienza”, Roma, Italy

Introduction: elderly Hodgkin’s disease (HD) patients
(older than 65 years) have a poor prognosis explained
in part by age related variables as co-morbidity, in part
by the low compliance and the high proportion of tox-
ic events. Few data are available in the literature con-
cerning the best treatment for elderly pts with HD.
Patients and methods: we have retrospectively valuat-
ed clinical data of 115 HD patients over 65 years
observed in our Institute between 1969 and 2000. Of
them, 24 pts (21%) were excluded from our analysis: 21
for insufficient data, 2 because pre-treated on other
centre and 1 for death before chemotherapy start. Thus,
91 pts (79%) could be considered for analysis. Patients
characteristics at diagnosis and treatment plan are list-
ed in the table. Results. 78 of 91 pts (86%) achieved
first CR; 11 of them (14%) relapsed at 2-158 months
from first CR (median 28 months) and underwent sec-
ond line therapy: 8 of 11 relapsed pts died with disease,
two are alive with disease and 1 is alive in second CR
5 years from last therapy. 12 of 91 pts (13%) had pro-
gression of disease: of them, 8 pts died with disease and
4 pts were lost to follow-up with disease at 12, 13, 19
and 32 months respectively. One out of 91 pts (1%),
starting therapy in very bad general conditions, died
soon after. No toxic deaths were observed. 12 pts (13%)
died in CCR at a median follow-up of 67 months (7-96)
for age related causes. In summary, at a median follow-
up of 49 months (2-190) 54 pts (59%) are alive in CCR,
1 (1%) is alive in second CR, 7 (8%) are alive with dis-
ease and 29 pts (32%) died for disease (17 pts) or for
age related causes (12 pts). Conclusions. considering
advanced median age (75 years), our results may be
considered encouraging and indicating that elderly
patients may be cured. In fact, 86% of patients
achieved CR and 59% of pts are alive in CCR at a medi-
an follow-up of 49 months. We would underline that
old patients in good performance status can be cured
with good results if they are treated with chemother-
apy standard doses (dose intensity); in fact, we
observed a poor outcome in this group of patients when
they receive an incomplete treatment or a less aggres-
sive one either because of co-morbidity or because of
the physician’s unwillingness to recommend intensive
treatment. On the other hand, specific, low toxicity reg-
imens are needed for the small population of elderly
patients with low performance status, ineligible for
conventional treatments.

PU084
SERUM LEVELS OF B LYMPHOCYTE STIMULATOR IN PATIENTS WITH
HODGKIN’S LYMPHOMA 
Tecchio C,^* Nadali G,* Scapini P,^ Nardelli B,**
Vassilakopoulos TP,° Pangalis GA,° Zampieri F,*
Roschke V,** Pizzolo G,* Cassatella M^
Department of Pathology, Section of General Patho-
logy ^and Department of Clinical and Experimental
Medicine, Section of Hematology,* Verona University,
Italy,Human Genome Sciences, Rockville, USA,**
Hematology Section, Athens University, Greece°

B-lymphocyte stimulator (BLyS) is a novel member of
the Tumor Necrosis Factor (TNF) Ligand superfamily,
which is important in B cell homeostasis and respon-
siveness. BlyS may exist either as a type II transmem-
brane protein either as a soluble protein derived by enzy-
matic cleavage of the membrane-bound form. The
expression of BlyS is mainly restricted to cells of myeloid
origin, such as monocytes, macrophages, dendritic cells
and neutrophils. In these cells BlyS production is strong-
ly induced by IL-10, IFN-γand G-CSF. It has been recent-
ly demonstrated that Hodgkin and Reed-Sternberg (HRS)
cells, which usually comprise less than 1% of HL, repre-
sent clonal populations of transformed germinal centre
B cells, while the majority of this tumor is composed of
a mixed infiltrate of lymphocytes, eosinophils, fibrob-
lasts, macrophages, neutrophils and plasma cells. Fur-
thermore, the abnormal cytokine/chemokine pattern in
HL contributes to proliferation of HRS cells and to
impaired host immune response against the neoplastic
component. Since increased serum levels of IL-10, a well
known BlyS inducing cytokine, have been demonstrated
in HL, we investigated the levels of sBLyS in 67 serum
samples collected from patients with HL at the diagno-
sis. Patients were staged as follows: stage I=8, stage
II=39, stage III=9, stage IV=10. The correlation between
sBLyS and clinical and laboratory features are shown in
the table below. The upper normal limit of sBLyS in nor-
mal subjects was 5000 pg/mL. SBLyS was augmented in
33/67 (49%) cases of HL at diagnosis with median lev-
els significantly increased compared to normal controls.
High concentrations of sBLyS correlated with advanced
disease (stages IIB-IV), presence of systemic symptoms
and bulky mass. Increased sBLyS was also observed in
cases with extranodal involvement. These data suggest a
possible role of sBlyS in the survival and proliferation of
B-derived HRS cells. The relationship between sBlyS and
IL-10 in the pathogenesis of HL and their clinical prog-
nostic significance are currently under investigation.
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PU085
POLYMORPHISMS IN XENOBIOTIC METABOLIZING ENZYMES AND
HODGKIN’S LYMPHOMA
Hohaus S, Massini G, Di Febo Al, Voso MT, Leone G
Istituto di Ematologia, Univ. Cattolica S. Cuore, Roma,
Italy

Polymorphisms in xenobiotic genes can modify an
individual’s susceptibility to the carcinogenic effect of
environmental and pharmacological agents. The role of
these enzyme systems in the pathogenesis of lym-
phomas is not well known. Generally, these enzyme sys-
tems are divided in a phase I class to which the acti-
vating cytochrome P-450 (CYP) enzymes belong and a
phase II family including conjugating enzymes such as
the glutathione-S transferases (GSTM1 and GSTT1). We
have previously shown an increased frequency of dele-
tions of the GSTT1 gene in patients with Hodgkin’s lym-
phoma (Clin Cancer Res, in press). GSTT1 deletions were
associated with positive prognostic factors such as a
limited stage of disease and an erythrocyte sedimen-
tation rate (ESR) of less than 50 mm/h. We now extend-
ed our study to polymorphisms in the CYP1A1 gene.
CYP1A1 mutations T6235C (m1), A4889G (m2) and
C4887A (m4) were characterized by a PCR-RFLP
approach. These mutations define the different alleles:
CYP1A*2A, CYP1A1*2B and CYP1A1*4. We studied 90
patients with Hodgkin’s lymphoma (median age 33
years, range 14-71 years; 36 females and 54 males).

All but one patient were treated with standard chemo-
therapy regimens: 47 patients received ABVD, 29 pts a
modified Stanford V regimen (substituting 6 mg/m2

metchloramine with 650 mg/m2 cyclophosphamide), 7
pts an ABVD/MOPP hybrid regimen, 5 pts BEACOPP and
1 pt VEBEP (26-28). In 42 patients, radiotherapy was
included for consolidation. In 73 patients, a complete
response was achieved after first-line treatment. Using
the Fisher’s exact test, we found no associations
between CYP1A1 alleles and patient characteristics,
including histotype, stage of disease, presence of B-
symptoms, bulky disease and abnormal laboratory para-
meters. As CYP1A1 is also involved in the metabolism
of cytotoxic agents, we next asked whether CYP1A1
genotypes were predictive for response to therapy and
prognosis. There were no differences in the remission
rates, event-free and overall survival when grouping
patients according to the different CYP1A1 alleles,
while patients with at least one GST deletion (GSTM1−

or GSTT1−) had a significant better disease-free sur-
vival when compared to those with undeleted GST
genes (GSTM1+/GSTT1+) (p=0.012). We next asked
whether combined polymorphic changes in both phase
I and phase II enzyme genes could modify the response
of patients with Hodgkin’s lymphoma to the cytotoxic
therapy. The Cox regression analysis did not show any
modifying effect of combinations of CYP1A1 allelic
variants with deletions of GSTM1 and/or T1 on disease-
free, event-free and overall survival. In conclusion,
these data support the possible role of GST deletions in
Hodgkin’s lymphoma, while no role for CYP1A1 poly-
morphic changes became evident. 

n° of cases Blys pg/ml

Mean  SEM

Median

(range)

p-value*

Controls

All cases

21

67

3376 165

5520 244

3403 (2037-5000)

5000 (2627-11936)

<0.0001

Males

Females

43

24

5522 319

5516 378

5183 (2627-11936)

4945 (2656-10535)

0.82

Age ≥ 50

Age < 50

11

56

5412 650

5541 265

4800 (2627-10535)

5030 (2656-11936)

0.78

Stages I-IIA§

Stages IIB-IV

31

35

4794 262

6115 376

4701 (2656-7896)

5600 (2627-11936)

0.011

Stage “A”

Stage “B”

38

29

4914 267

6304 402

4766 (2656-10800)

6248 (2627-11936)

0.004

Bulky§

Non Bulky

24

40

5760 378

5410 335

5870 (2627-8756)

4845 (2656-11936)

0.027

Stage E§

Stage non E

21

45

6639 518

4945 229

5773 (3609-11936)

4701 (2627-7965)

0.003

NS§

MC

LP

54

7

3

5418 278

6259 726

4228 628

4845 (2627-11936)

6904 (3434-8756)

3622 (3578-5484)

0.42

*p-value refers to Mann-Whitney U and Kruskal-Wallis  tests. § not available for all cases.
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ACUTE MYELOID LEUKEMIAS AND
MYELODYSPLASTIC SYNDROMES

Acute Myeloid Leukemias

PU086
PROGNOSTIC FACTORS AND EXPRESSION OF MULTIDRUG-RESIS-
TANCE RELATED PROTEINS IN 36 PATIENTS WITH ACUTE
PROMYELOCYTIC LEUKEMIA
Candoni A, Damiani D, Michelutti A, Michieli M,
Masolini P, Michelutti T, Geromin A, Tiribelli M, Fanin R
Division of Hematology and Bone Marrow Transplanta-
tion, University Hospital, Udine, Italy

We report a single centre experience about the char-
acteristics and outcome of 36 APL patients (pts)
observed at our Department of Hematology between
1990 to 2002. The expression of multidrug resistance
(MDR) associated proteins (PGP, LRP, MRP1) was also
analysed. There were 12 males and 24 females (medi-
an age 37 years), 89% (32/36) with classic APL mor-
phology and 11% (4/36) with a microgranular variant.
Risk class (according to GIMEMA/PETHEMA): 25%
(9/36) High Risk (HR), 53% (19/36) Intermediate Risk
(IR), 22% (8/36) Low Risk (LR). PGP,LRP and MRP1
expression at onset and at first relapse was low. CD33
antigen expression was high in all cases. The pts were
treated according to GIMEMA protocols (LAP0493 and
AIDA) including ATRA in induction in 75% (27/36) of
cases; 94% (34/36) of pts achieved a CR after induc-
tion therapy while 6% (2/36) died early (DDI) of hem-
orrhage. Outcome: 71% (24/34) of evaluable pts remain
in CR at a median follow-up of 57 months (range 4-
158) while 29% (10/34) relapsed at a median time of
12 months (range 8-43) and of them 8/10 died early.
The majority of pts that relapsed were in HR group. The
OS of the whole population at 32 months was 66%
and the DFS at 42 months was 62%. A statistically sig-
nificant difference in terms of DFS was observed
between HR and IR/LR pts (p 0.04 by log-rank). DFS
was not affected by age, sex, Hb levels, karyotype, BCR
isoform. At conclusion our data confirm that despite
the high rate of success with ATRA plus chemotherapy
as induction (more than 90% of CR), about 30% of APL
patients have a relapse (without a long lasting second
remission) and underline the importance of patient
stratification in distinct risk-groups at diagnosis in
order to better adapt the kind and intensity of treat-
ment. Taking in account the high expression of CD33
and the low expression of MDR proteins in APL, new
and investigational approaches such as gemtuzumab-
ozogamicin, with or without ATRA and other new drugs,
should be considered, expecially in HR APL patients.

PU087
MOLECULAR REMISSION IN REFRACTORY ACUTE PROMYELOCYTIC
LEUKEMIA FOLLOWING GEMTUZUMAB OZOGAMICIN TREATMENT.
A CASE REPORT
Mattei D, Mordini N, Rapezzi D, Lo Nigro C, di Marco
C, Pistone M, Gallamini A
ASO S. Croce e Carle, UO Ematologia, Cuneo, Italy

A 36-year-old man was admitted on 25 November
2002 with a history of fever, right upper quadrant abdom-
inal pain and vomiting. Laboratory tests showed 11×109/L
leukocytes (WBC) with 64% of blasts, 59×109/L platelets,
hemoglobin 90 g/dL, prolongation of thromboplastin and
prothrombin time, increased level of fibrin degradation
products and hypofibrinogenemia. Bone marrow (BM)
aspirate disclosed 100% leukemic infiltration by blasts
with irregular, folded or bilobated nucleus and cytoplasm
containing a few azurophilic granules and occasionally
Auer rods. The flow cytometry immunophenotyping was
positive for myeloperoxydase, CD9, CD13, CD33, CD117
and negative for HLA-DR and CD34. Karyotypic studies
failed, but polymerase chain reaction (PCR) testing at a
level of 10-4 showed PML/RAR α; rearrangement (bcr1
isoform type), thus confirming the diagnosis of micro-
granular variant of acute promyelocytic leukemia (APL
M3v). Abdominal pain worsened and was followed by the
rapid onset of hepatomegaly, weight gain, ascites with
elevation of levels of transaminases, bilirubin, γ glutamil
transferase (GGT) and alkaline phosphatases (ALP). An
abdominal ultrasonography study revealed dishomoge-
neous hepatomegaly with portal and hepatic vein throm-
bosis. The patient was given combined induction treat-
ment with all-trans retinoic acid (45 mg/m2/daily) and
idarubicin (IDA)(12 mg/m2 on days 2, 4 and 6) according
to AIDA protocol, associated with sodic heparin antico-
agulation. The induction therapy was discontinued after
6 days because of the increase of WBC up to 55x109/L
with 64% of blasts; thereafter he was given two cours-
es of cytarabine (ARA-C) 1 g/m2 daily for 4 days with an
interval of 14 days, with improvement of coagulopathy
but persistence of leukocytoses and thrombocytopenia. At
this time, BM aspirate disclosed 90% leukemic infiltra-
tion. On 10 December 2002 he complained an acute and
worsening left upper quadrant abdominal pain, therefore
he underwent surgical examination with splenectomy
because of partial splenic rupture. Three days later a tran-
sjugular intrahepatic porta-systemic shunt (TIPS) was
placed under fluoroscopic guidance with lowering of por-
tal pressure measurement from 35 until 25 mmHg.At this
time anticoagulation treatment with sodic heparin was
widthdrawal and substituted by low molecular weight
heparin. Theareafter ascites slowly improved, serum lev-
els of bilirubin and transaminases became normal in a
few weeks, but a persistent fivefold elevation of GGT and
ALP was recorded. After the achievement of informed
consent, on 21 December 2002 he was given therapy with
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gemtuzumab ozogamicin (Mylotarg ) 9 mg/m2; infusion-
related toxicity was mild and included chills and hypox-
iemia. At this time, a course of lipid complex ampho-
tericin B treatment, at a dosage of 5 mg/kg/daily until a
total dose of 5 g, was administrered for probable invasive
pulmonary aspergillosis (IPA) according to the
EORTC/MSG criteria. On 09 January 2003 he achieved
complete remission (CR) but PCR turned out to be still
positive for PML/RARα. The persistent elevation of GGT
and ALP prompted to liver biopsy in January 2003, histo-
logic examination showed very mild centrilobular necro-
sis and cholestasis.Thereafter, on 01 February 2003 a sec-
ond course of Mylotarg-> 9 mg/m2 was given without rel-
evant hematologic or systemic toxicity; ten days after
PCR turned out to be negative for PML/RARα. After the
achievement of molecular remission (R Mol) he was giv-
en ATRA 45 mg/m2/daily maintenance treatment using a
2-weeks on, 2-weeks off schedule for 3 months; there-
after the same dose was administered for 15 days every
4 months. Molecular follow up performed on 11 april
2003 turned out to be persistently negative. The CD33
antigen, an adhesion protein expressed on the surface of
normal and leukemic cells but absent on earlier normal
progenitors, is universally and strongly expressed on the
APL cells surface, being and ideal target for targeted trea-
ment. Monotherapy with the unconiugated anti-CD33
antibody, HuM 195, induced PCR negativity in 11 out of
22 APL patients in CR but still PCR positive for
PML/RARα; after induction treatment with ATRA with or
without chemotherapy. Mylotarg is an engineered
human anti-CD33 antibody (hP 67.6) coniugated with
the cytotoxic antibiotic calicheamicin; the latter, given its
similarities with antracyclines; appears to be a very
promising drug in treatment of APL patients. Scattered
reports of Mylotarg treatment in APL patients, both
untreated or at the time of relapse, have been reported.
Combined induction treatment with a single dose of
Mylotarg-> (9 mg/m2) and ATRA (45 mg/m2/daily) was
given in 19 untreated APL patients. The CR rate was 16/19
(84%) and patients in CR received further courses (up to
8)of Mylotarg and ATRA. 14 out of 16 patients have
become PCR-negative, including 6 who became negative
after induction, and 2 after 1 post-CR course, respec-
tively, none of them have reverted to PCR positivity.A pro-
longed hematologic and molecular remission for 11
months have been already reported in a patient with
advanced APL after 2 doses of Mylotarg at standard
dose, given at the time of the third relapse. Mylotarg

appears highly active in APL, both at diagnosis or at the
time of relapse, being able to induce R Mol in one
ATRA/chemotherapy refractory patient even after only
two doses and its administration was feasible even in
presence of hepatoxicity.A randomized trial might address
the comparative benefits of Mylotarg-> treatment in
relapsed or refractory patients. This approach might spare
potentially curable patients long term toxicity.

PU088
CD38/CD34 CO-EXPRESSION ON ACUTE MYELOID LEUKEMIAS
Improta S, Rocco S, Tomasino C,* Fossati G,* Gonnella
F, Russolillo S, Carola A, Nitrato Izzo G, Sagristani M,
Mele V, Mastrullo L
UO di Ematologia, *Servizio di patologia clinica, P. O.
“San Gennaro”, ASL Napoli 1, Italy

CD38 is 45 KDa transmembrane glycoprotein that is
widely expressed on hematologic and non-hematolog-
ic cells. CD38 is involved in many different pathways of
differentiation, proliferation and maturation of hema-
tologic cells. It is present on a subset of more matur-
ing stem cells (CD34+, CD38+). Its clinical significance
is still unclear in hematologic malignancies. It has been
correlated with a poor prognosis in chronic lymphocitic
leukemias whereas in acute myeloid leukemias seems
to be related with a favorable prognosis (Keyhani A,
Leukemia Research, 1999). We investigated 33 acute
myeloid leukemias (26 de novo and 7 secondary to
myelodisplasia) in order to evaluate its expression and
its association with CD34. CD38 was expressed on all
(26/33) de novo acute myeloid leukemias but it was
not expressed on 7/33 secondary to myelodisplasia
acute myeloid leukemias. CD34 was present on all
(7/33) secondary acute myeloid leukemias, while its
expression was variable on de novo leukemias. Accord-
ing to FAB criteria classification we found two distinct
patterns of expression of CD38. In acute promyelocyt-
ic leukemias-M3 (5/33), CD34 always negative, CD38
was significatively expressed at low density in all sam-
ples tested. Its expression in other FAB subtypes was
bright or very bright. Interestingly, in FAB subtypes M5
(6/33) we always observed the presence of CD38
(bright) and the absence of CD34 expression. In the
others FAB subtypes no clear association was present
when considering co-expression of CD38 and CD34
(9/15 CD34 positive acute leukemias).

Data are summarized as follows:
– De novo acute myeloid leukemias (26/33):
– FAB M3 (5/26): CD38+dim CD34−;
– FAB M5 (6/26): CD38+bright CD34−;
– Other FAB subtypes (15/26): CD38+bright CD34v (9/15

CD34+).
Secondary to myelodisplasia acute myeloid leukemias

(7/33): CD38− CD34+ (7/7).  Further studies are needed
to confirm that there are specific patterns of co-expres-
sion of CD38 and CD34 in acute promyelocytic
leukemias-M3 and in FAB M5 acute myeloid leukemias.
On the other hand, our results seems to confirm the
more immature origin of blast cells in secondary acute
myeloid leukemias evolving from myelodisplastic syn-
dromes.
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PU089
CHEMIOTHERAPY IN REFRACTORY ACUTE MYELOID LEUKEMIA AND
PULMONARY ASPERGILLOSIS: FEASIBILITY IN TWO CASES USING
VORICONAZOLE 
Russolillo S, Rocco S, Sacco M,* Quarantelli C,*
Gonnella F, Carola A, Nitrato Izzo G, Improta S,
Sagristani M, Mastrullo M
UO di Ematologia, *Servizio di radiologia, PO
San Gennaro, ASL Napoli 1, Italy

Aspergillosis is one of the most serious complications
in leukemic patients treated with aggressive chemio-
therapy. It is life-threatning with a high mortality rate
(40-50%). Complete response to antifungal therapy is
reported with Amphotericin-B in about 57% of
patients. One of the most important risk factors for
aspergillosis is neutropenia, and eradication of the
infection depends on the number of neutrophils. So
consolidation therapy and/or transplant, that could be
at risk of reactivation of aspergillosis foci during aplas-
tic phase, are often delayed if there are still detectable
nodules with TC scan or positive cultures. This is in
complete remission patients for leukemic disease. More
difficult and very disappointed is to treat refractory
patients to antifungal therapy and affected by active
leukemia. Here we report two cases of resistant
patients for leukemia and fungus, in whom salvage
chemotherapy was not delayed, well tolerated, it was
possible to reach complete remission of the leukemic
disease and aspergillosis was responsive using vorico-
nazole. Case 1: DLR, male, aged 58, received diagnosis
of acute myeloid leukemia FAB M4 in september 2002.
Patient was enrolled in the GIMEMA LAM99p protocol.
At day +14 developed fever, and at day +18 chest-x ray
showed lung infiltration. For FUO empirical antifungal
therapy with Ambisome 5 mg/kg was beginned
togheter to G-CSF. At day +30 bone marrow showed
resistant leukemic disease. At TC scan multiple lesions
within 1 and 4 cm in both lungs were detectable.
Patient was still febrile and sputum culture was posi-
tive for Aspergillus Fumigatus. At day +50 endovenous
therapy with voriconazole 4 mg/kg was started, 14 days
later salvage chemiotherapy with FLAD scheme plus G-
CSF from day +5 was beginned. Voriconazole was con-
tinued 400 mg/day per os. Aplasia was well tolerated
with only two days of fever and no other toxicity was
present. Peripheral blood counts reached neutrophils
up to 1000/mmc at day +18. Bone marrow aspirate
showed complete remission. Patient underwent to a
first consolidation cycle at day +30. Treatment was well
tolerated without complications. TC scan at the end of
this cycle showed reduction in number and persisting
only in the right lung. Second consolidation was then
performed and peripheral stem cells were collected at
day +20. TC scan showed 6 total areas of infiltration,
reduced in volume. Patient was in continous complete

remission of the leukemic disease. Therapy with oral
voriconazole has not been yet discontinued. Case 2: GC,
male, aged 37, received diagnosis of acute myeloid
leukemia FAB M0 in October 2002. Treatment was
according to GIMEMA LAM99p. At day +21 there were
fever and positive culture of the sputum for Aspergillus
Fumigatus. Antifungal therapy with Ambisome 5 mg/kg
was started. After seven days patient had cutaneous
and systemic reaction to Ambisome, so treatment with
orally itraconazole at the dosage of 800 mg/day was
began. At day +35 bone marrow showed persistant
leukemia, with 16% blasts, and TC scan showed a lung
nodule of 3,5 centimeters. At day +48 endovenous
voriconazole 4 mg/day treatment was started for 14
days, then orally. At this time, second induction accord-
ing to GIMEMA LAM99p was began. During aplasia only
two days of fever due to a klebsiella sepsi were present.
No other systemic complication was experienced by
the patient. Bone marrow at recovery showed complete
remission of the leukemic disease, TC scan resulted in
a decrease of the diameter of the lung nodule but the
appareance of two little new localitation in apical right
lung. Consolidation therapy was started at day +50. It
was well tolerated, without febrile episodes or systemic
complications. TC scan performed at the end of the
consolidation cycle showed complete remission of the
lung infiltrates. Because of the presence of HLA-iden-
tical sibling patient is actually undergoing allogeneic
transplantation.

PU090
NOT ELIGIBLE ACUTE LEUKEMIAS: ONE YEAR EXPERIENCE IN
A SINGLE CENTER
Rocco S, Tomasino C,* Fossati G,* Gonnella F,
Russolillo S, Carola A, Nitrato Izzo G, Improta S,
Sagristani M, Mele V,* Mastrullo L
UO di Ematologia, *Servizio di radiologia, PO
San Gennaro, ASL Napoli 1, Italy

During the last year 22 newly diagnosed acute
leukemias were reffered to our institution. 19 were
myeloid and 3 lymphoid. 11/22 (50%) were not eligible
for national protocols of cooperative groups to which
our center joins. We wanted to retrospectly asses the
main characteristic, treatment and outcome of this kind
of patients (Table 1). The non eligibiliti was due to age
(6), active infection (2), pregress cancer (1), hepatic
failure (1) and one because protocol was not yet active
in our center for burocratic problems. Of this 11
patients, 1 died first any therapy could be instaured, of
the remaining 10, 9 reached CR, and 5 are still alive in
CCR. Two patients died for non-hematologic causes.
Data about patients that are not enrolled in any pro-
tocol for every reason are not available. They are rarely
recorded, and our experience, even if in a small num-
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ber and non homogeneous patients, suggests some
interest to collect this data in larger series, in order to
design specific protocols for the therapy of non eligi-
bles patients.

Table 1.

Age/sex FAB Karyotipe Treatment R.C. Relapse Status Follow-up/months

1 76/F AML/M2 normal Dnr 1-3 No − dead 3 +
Ara-C 1-7

2 71/F AML/M2 normal Dnr 1-3 Yes Yes/6 months dead 8 +
Ara-C 1-7

3 76/M AML/M2 normal Dnr 1-3 Yes no alive 17
Ara-C 1-7

4 50/M AML/M4 normal Dnr 1,3,5 Yes no dead* 4 +
VP16 1-5
AraC1-10

5 68/F AML/M2 complex Dnx 1-3 Yes no alive 12
Ara-C 1-7

6 80/F AML/M2 normal Ida 1-3 os Yes Yes/4 months dead 4 +
VP161-3
AraC1-5c

7 80/M AML/M1 normal Ida 1-3 os Yes no alive 12
VP161-3
AraC1-5c

8 59/M AML/M6 normal Dnr 1,3,5 Yes no alive 12
VP161-5
AraC1-10

9 63/M ALL/L2 complex Vcr-Dnr-PDN Yes no dead* 4 +
10 75/F ALL/L2 normal None NA NA dead −
11 75/F ALL/L2 (8;11) Vcr-Dnr-PDN Yes no alive 11

*not for hematologic causes.

PU091
BENIGN THYMIC HYPERPLASIA AFTER INDUCTION-CONSOLIDATION
THERAPY FOR ACUTE MYELOID LEUKEMIA
Annunziata M, Pocali B, Mele G, Palmieri S, Copia C,
Ferrara F
Division of Hematology and Stem Cell Transplantation
Unit, AORN “A. Cardarelli”, Napoli, Italy

Thymic hyperplasia after recovery from chemothera-
py for different malignancies is an uncommon finding
described most frequently in patients with solid tumours,
while it is extremely rare in patients with acute
leukemia. In most cases no symptoms are present, while
radiologic examination shows typically a mediastinal
mass. The possible cause could be a rebound enlarge-
ment after initial atrophy caused by cytotoxic agents.
Here we report a case of thymic hyperplasia in a young
patient after induction and consolidation chemothera-
py for acute myeloid leukemia (AML). On February 2003,
a 16-year-old male was diagnosed as having M2-AML,
according to FAB classification. Leukocyte count was

184×109/L with 98% blasts, hemoglobin level and
platelet count were 9.4 g/dL and 29×109/L, respectively.
The bone marrow aspirate was hypercellular with 90%
hypergranular blasts, chromosomal analysis of bone
marrow cells showed a normal karyotype.  The patient
received cytarabin 150 mg/daily for 3 days in order to
reduce hyperleukocytosis, and then induction treatment
consisting of idarubicin (10 mg/m2 on days 1,3,5),
cytarabine (100 mg/sqm as continuous infusion on days
1 to 7) and etoposide (100 mg/m2 on days 1 to 4), and
complete remission (CR) was achieved after prolonged
pancytopenia. Then, according to the protocol, a con-
solidation course, consisting of cytarabine 500 mg/m2

q12h from day 1 to 6 plus mitoxantrone 12 mg/m2 from
day 4 to 6 was administered. In addition, the patient
underwent CNS prophylaxis with three doses of
intrathecal methotrexate. The chest X-rays, performed
either at diagnosis or at hematopoietic recovery after
consolidation therapy, did not show any abnormality.
On May 2003, two months after consolidation while in
CR, the patient underwent clinical and radiologic eval-
uation for allogeneic stem cell transplantation from a
HLA identical sibling. The CT scan showed an anterior
mediastinal mass, rising consistent doubt among
leukemia recurrence as granulocytic sarcoma, lymphoma
or thymic hyperplasia. However, chest MRI definitively
showed the thymic origin of the mass, consistent with
a diagnosis of benign thymic hyperplasia. On this basis,
neither biopsy was perfomed, nor any treatment was
started, and the patient was readmitted for allogeneic
stem cell transplantation. In the literature, several cas-
es of thymic hyperplasia have been reported, mostly
after chemotherapy for solid tumours. On the contrary,
sporadic cases have been described in hematologic
malignancies, and, at the best of our knowledge, only
two cases in acute leukemia. This finding emphasizes
that benign thymic hyperplasia should be considered in
the differential diagnosis of mediastinal masses in
patients with acute leukemia following intensive
chemotherapy, in order to avoid needless invasive inves-
tigations or overtreatment.

PU092
ISOLATED GRANULOCYTIC SARCOMA OF THE ILEUM IN A PATIENT
WITH NORMAL CYTOGENETICS AND MOLECULARLY POSITIVE FOR
CBFβ/MYH11 FUSION TRANSCRIPT
Copia C, Palmieri S, De Simone M, Manna A,
D’Amico MR, Pocali B, Izzo B,* Pane F,* Ferrara F
Division of Hematology and Stem Cell Transplantation
Unit, AORN A. Cardarelli, Napoli;  *CEINGE, Federico II
University, Napoli, Italy

Granulocytic sarcoma (GS), also known as chloroma,
is an infrequent extramedullary tumor, composed of
immature myeloid cells and, occasionally, of cells with
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a variable degree of granulocytic differentiation. Over-
all, GS is observed in less than 5% of cases of acute
myeloid leukemia (AML) and is preferentially associat-
ed with M2 morphology and t(8;21)(q22;q22), while it
is extremely rare in AML with inv(16). S.A., a 52 year-
old male was admitted to the gastroenterology depart-
ment of our hospital because of severe abdominal pain
and emesis. Following physical examination and CT
scan showing a large peritoneal mass, a diagnosis of
intestinal obstruction was made and the patient under-
went surgery with partial resection of the ileum. Whole
body CT scan did not reveal other abnormal findings.
Histopathological examination of the surgical speci-
men demonstrated a diffuse infiltrate of the mucosa
consisting of medium to large immature cells, which
were stained at immunohistochemistry by the leuko-
cyte marker CD45 and the myeloid markers CD34 and
HLA-DR. In addition, cells were strongly positive to
anti-myeloperoxidase antibody staining. On this basis,
a diagnosis of GS of the ileum was performed and the
patient was referred to our institution. At physical
examination, neither enlarged lymph nodes, nor hepa-
to-splenomegaly were found. Blood count and differ-
ential as well as chemistry were within normal range.
Of note, bone marrow morphological examination as
well as immunophenotypic analysis did not show any
evidence of leukemia; in addition, marrow eosinophil-
ia was not found; finally, cytogenetic examination
revealed a normal karyotype (46, XY in 25/25 fully eval-
uated metaphases), apparently consistant with diag-
nosis of isolated intestinal GS. However, at molecular
evaluation, including investigation of AML1/ETO,
DEK/CAN, BCR/ABL, PML/RARα and CBFβ/MYH11
hybrid fusion transcripts, a clear positivity was found
for CBFβ/MYH11. After recovery from surgery, the
patient received AML like induction chemotherapy
(idarubicin plus cytarabine plus etoposide) and consol-
idation with intermediate dose cytarabine + mitox-
antrone (1gr/m2 on day 1 to 6 and 10 mg/m2 on day 4
to 6, respectively). An additional cycle of high dose
cytarabine was administered and, at hemopoietic
recovery, 5×106/kg CD34 positive cells were collected;
the patient is programmed to receive two further con-
solidation with high dose cytarabine. To the best of our
knowledge, only three reports have described isolated
GS in AML with inv(16); however, in all cases, inv(16)
was easily detectable at conventional cytogenetic
examination and in two of them additional chromoso-
mal abnormalities were present, i.e. trisomy 22. Our
case is unique in that the presence of inv(16) was only
detectable by the presence of the CBFβ/MYH11 hybrid
transcript, which represents the molecular counterpart
of inv(16). This finding highlights the importance of
investigating at molecular level any patient with appar-
ently isolated granulocytic sarcoma, including those
with normal cytogenetics. In fact, while in these cases
it is well established that the administration of AML-

like chemotherapy results in a significant advantage in
terms of delayed AML onset and survival, the detection
of molecular abnormalities may contribute to a more
correct diagnosis as well as to careful monitoring of
therapeutic results.

PU093
ACUTE MYELOID LEUKEMIA IN THE ELDERLY:
A DIFFICULT CHALLENGE
Pezzullo L, Finizio O, Fontana R, De Rosa C, Bene L,
Graziani F, Ferrara MG, Mettivier V
U.O.C. di Ematologia - A.O.R.N. A. Cardarelli, Naples, Italy

The treatment of acute leukemias of the elderly is
still a dilemma. There are various studies that underline
the possibility of intensive chemotherapy with reason-
able results but these studies have not demonstrated
the real superiority of intensive chemotherapies in
comparison to maintenance therapies. From June 2001
to March 2003 we have treated in our division 30
patients with acute myeloid leukemia, 14 M and 16 F
with median age of 68 years (range 63-81). 19 patients
(median age of 68 years) have received intensive
chemotherapy according to the scheme i.c. FLAG or
similar (MICE, liposomial Dauno etc.) and 11 (median
age of 78 years) have received maintenance with low
dose ARA-C +/- EPO. The final results have underlined:
59% of CR in the intensive group with a DFS media of
6 months and a OS media of 7 months, while in the
group of maintenance the remission has been docu-
mented in two patients (20%) with a OS media of 4
months. Difference doesn’t appear meaningful (p:0.4),
while appear meaningful the number of out days in the
hospital (median 56 days in intensive group vs 11 days
in maintenance, p: 0.000001) and therefore the quali-
ty of life. From these data intensive therapy it appears
feasible only in patient <65 years with the possibility
to effect bone marrow transplantation. In conclusion
the possibility to effect intensive therapies in patient
elderly doesn’t allow to get greater answers in order to
the survival in comparison to patient essays with only
therapy of support. Such treatment should be recom-
mended only in patient with inferior age to 65 with
the possibility to effect transplantation therapy (mini
allo) trasnplant. It would be interesting to use mainte-
nance protocols for these patients with specific mon-
oclonal antibodies, such as the anti CD33 (gemtuzum-
ab ozogamicin).
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PU094
REMISSION OF MYELOID LEUKEMIA M2 WITH GEMTUZUMAB
OZOGAMICIN ALONE
Fava S, Ferrillo S, Stevenazzi F, Ferzi A, Brusoni V,*
Chianese R,^ Stioui S, Mazzone A
Medicina II ed Oncologia,*Centro Trasfusionale,
^Laboratorio di Citogenetica, Ospedale Civile di
Legnano (MI), Italy

Recently a new approach to hematologic diseases
has been introduced using a magic bullet for treating
leukemia. Gemtuzumab ozogamicin (GO) is a mono-
clonal antibody immunoconjugate developed for the
treatment of acute myeloid leukemia (AML). Actually,
it is possible to use GO for treatment of refractory
leukemia in association with standard chemotherapy in
AML expressing the CD33 antigen in patients older than
60 years. We report here a case of AML, treated with
GO alone for hypersensibility to cytosine arabinoside. In
June 2002 ZC, a 73 year-old man, was admitted to our
hospital with fever, anemia, leukopenia with blast cells
and severe thrombocytopenia. The bone marrow analy-
sis and flow cytometric confirmed the diagnosis of
acute myeloid leukemia M2 FAB classification. The
receptors evaluation of flow cytometric showed a high-
er expression of CD33 on leukaemic cells, and a co-
expression of CD34/CD15. Cytogenetic analysis evi-
denced chromosomal aberrations with transclocations
(8;21)q22:q22 and deletion of (9)q22. The patient was
treated immediately with GO at the recommended
dosage of 9 mg/m2, administered as a 2-hour intra-
venous infusion for a total of 2 doses with 14 days
between doses. Complete leukemia clearance was
defined as a neutrophil count of 1000/µL or more,
platelet count >20,000/µL, no circulating blasts, and
bone marrow differential with <5% blasts. We report-
ed the data of complete remission after two infusions
of GO on 9 September 2002. The criteria for complete
leukemia clearance has been obtained with the disap-
pearance of blasts, CD33 and CD34/CD15 positive cells
and chromosomal aberrations. The adverse effects of
GO in our patient are neutropenia, prolonged throm-
bocytopenia and infusion related symptoms (grade 3).
The patient is currently in complete remission, demon-
strated by bone marrow, flow cytometric and cytoge-
netic analysis and have a good quality of life. Admin-
istration of gemtuzumab ozagomicin to patients with
CD33+ AML in first diagnosis could induce complete
remission. GO treatment appears to have a favorable
safety profile particularly in older patients. These new
approaches need to undergo further investigation in
controlled trials.

PU095
EFFECT OF APLIDINE, A NEW ANTICANCER AGENT OF MARINE ORI-
GIN, IN LEUKEMIA CELL LINES AND CELLS FROM ACUTE MYELOID
LEUKEMIA
Grossi A,* Biscardi M,* Caporale R,* Gavazzi S,*
Balestri F,* Bonolis M,* Leoni F,* Jimeno J°
*U.O. of Hematology, Azienda Ospedaliera Careggi, Uni-
versity of Florence, Florence, Italy; °PharmaMar SA,
Research and Development, Madrid, Spain

Aplidine is a marine depsipeptide isolated from the
Mediterranean tunicate Aplidium albicans and has been
shown to be active against human haematological and
solid tumor cell lines. Moreover, several biological
effects has been described: it blocks cell cycle, induces
apoptosis, inhibits ornithine decarboxilase (ODC) and
palmitoyl thioesterase and interferes with VEGF/VEGF-
R1 loop. The cytotoxic effect of Aplidine (APL) was
investigated on leukemic cells lines (K-562 and HL60)
and fresh leukemia cells derived from 15 patients with
AML, in comparison to the well-known Idarubicin (IDA).
APL was found to be more active than IDA, in fact IDA
concentration of 0.078±0.061 µM and 0.019±0.013 µM
were necessary to obtain 50% growth-inhibition vs
0.213±0.162 µM and 0.035±0.024 microM for APL, in
K-562 and HL60 respectively. ID50IDA ranged from
0.029 to 0.240 µM for K-562 and from 0.019 to 0.460
µM for HL60; ID50APL ranged from 0.001 to 0.038 µM
for K-562 and from 0.001 to 0.078 µM for HL60. Results
obtained from AML were superimposible with cell lines
results. ID50 ranged from 0.024 to 0.610 µM for IDA
(0.204±0.212) and from 0.001 to 0.059 µM for APL
(0.010±0.016). Annexin-V tests performed on cell lines
confirmed the stronger citotoxic capability of APL in
inducing apoptosis than IDA: APL was able to induce
25.18% of apoptosis in comparison to 13.89% of IDA
in HL60 for concentration of 7.5x105 M. Similar results
were obtaine in K-562 cells where concentrations of
107 M of APL and IDA induced 18.41% and 13.79% of
apoptosis, respectively. AML results were more variable
but APL resulted again a better apoptosis inducer than
IDA.  In conclusion, APL seems to be a strong cytotox-
ic agent against leukemic cells, more effective than IDA
in our experiments carried out so far. Preliminary tests
on MDR induction after short time of incubation (24h)
did not suggest a different activity of the two drugs.

287

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003



PU096
LATE OCCURRENCE OF HEPATIC VENO-OCCLUSIVE DISEASE
FOLLOWING GEMTUZUMAB OZOGAMICIN: SUCCESSFUL TREATMENT
WITH DEFIBROTIDE
Saviola A, Luppi M, Potenza L, Morselli M, Ferrari A,
Riva G, Torelli G
Dipartimento di Oncologia ed Ematologia, Sezione di
Ematologia, Università di Modena e Reggio Emilia,
Modena, Italy

Gemtuzumab ozogamicin (GO) (Mylotarg CMA-676) is
a novel chemotherapeutic agent consisting of an anti-
CD33 monoclonal antibody linked to calicheamicin. The
myeloid cell surface antigen CD33 is expressed by the
leukemic blasts of at least 90% of acute myeloid
leukemia (AML) patients. It has been reported that
CD33-positive acute myeloid leukemia patients in first
relapse treated with GO achieve a 20-30% response rate.
GO therapy is associated with a 20% incidence of grade
3 or 4 hepatotoxicity, and has recently also been asso-
ciated with hepatic veno-occlusive disease (VOD), a clin-
ical syndrome diagnosed by Seattle and Baltimore stan-
dard criteria, including hyperbilirubinemia (bilirubin > 2
mg/dL) accompanied by one or more of the following
symptoms: painful hepatomegaly, fluid retention (e.g.,
ascites), or sudden weight gain (> 5% of pre-treatment
weight). The median time of occurrence of VOD is 25
days (from 10 to 35 days) after the first infusion of GO.
We report the unusual case of a 67 year old female
patient with AML, refractory to standard induction ther-
apy, who had developed VOD at day +69 from the start
of GO treatment. At the beginning of GO therapy biliru-
bin was 0.9 mg/dL, while AST and ALT were 24 U/L and
33 U/L, respectively. At discharge, at day +42, after GO
therapy, liver enzymes and bilirubin were normal and
maintained in normal range until day +69, when the
patient was referred again to the hospital for abdomi-
nal pain. The physical examination revealed liver
enlargement, ascites and weight gain (8 kg in 7 days).
Laboratory tests showed hyperbilirubinemia (bilirubin
3.5 mg/dL), without any increase of aminotransferases,
grade II leukopenia and grade IV thrombocytopenia. An
ultrasound echotomography performed on day +70 con-
firmed ascites, showing findings highly suggestive of
VOD (increased hepatic artery resistance index and
decreased portal venous flow). Because of severe throm-
bocytopenia, the patient was treated with defibrotide
at 20 mg/kg/day from day +76 to day +87, without fur-
ther dose adjustments, achieving a progressive resolu-
tion of the clinical picture, with normalization of biliru-
bin level. At day +89 an ultrasound echotomography
showed absence of ascites. Peripheral and bone marrow
examinations at day +83 from the infusion of GO,
showed a partial complete remission (CRp). The mecha-
nisms of the GO associated VOD are unknown. A direct
toxic effect of calicheamicin on the liver has been

hypothesized on the basis of the co-expression of CD33
antigen on hepatic sinusoidal endothelial cells, which
may be eventually favoured by the use of higher doses
of the immunoconjugate. The atypical late occurrence of
VOD in this patient suggest the need for a close moni-
toring of AML patients treated with GO, even for weeks
after the first month from the start of therapy. The suc-
cessful outcome after low dose defibrotide in this patient
supports this therapeutic option in the management of
VOD associated with GO.

PU097
ONSET AND FOLLOW-UP: MOLECULAR ASPECTS AND ANTIGEN
PROFILE IN ACUTE PROMYELOCYTIC LEUKEMIAS
Culurgioni F,* Pulisci D,* Tavera Ml,° Zucca M,° Biggio
V,° Cocco M,° Pilloni C,* Adamo F,* Ennas MG,°
Angelucci E*
*Unità Operativa di Ematologia, Centro Trapianti
Midollo Osseo, Ospedale Oncologico “A.Businco” Asl 8
Cagliari, °Dipartimento di Citomorfologia, Università
degli Studi di Cagliari, Italy

Over 95% of acute promyelocytic leukemias (APL) is
characterized by a remarkable clinical response to all-
trans retinoic acid (ATRA) and by the t(15;17) (q22;q12-
23) translocation between the retinoic acid receptor α
gene (RARα) on chromosome 17 and the PML gene on
chromosome 15. This translocation results in the pro-
duction of an aberrant transcript in which sequences
derived from the 5’ end of the PML gene are fused
head-to-tail to the second intron of the RARα gene.
Although precise molecular mechanisms remain large-
ly unknown, clinical and experimental evidence point
to a major role for the PML/RARα fusion protein in both
maintenance of transformed phenotype of leukemic
blasts and their clinical response to ATRA. Diagnosis of
APL mainly on clinical presentation, cytomorphology
and cytochemical analysis, however, molecular char-
acterization of t(15;17) translocation is gaining
increasing importance both because of the existence of
ATRA-resistant molecular APL variants and the useful-
ness of molecular markers in the monitoring of mini-
mal residual disease. Although combined treatment
with ATRA and conventional chemotherapy achieves a
complete clinical remission in over 97% of cases,
almost 30% of these will experience a relapse during
follow-up. Since it is generally found that the clinical
relapse is invariably preceded by a molecular one, the
routine use of a molecular marker provides the clinician
with a very sensitive and specific tool for the early iden-
tification of patients at risk of relapse. The present
paper reports on the usefulness of an RT-PCR based
approach for the molecular characterization and fol-
low-up of a group of 10 APL patients treated in our
Institution between 1999 and 2002; of whom two
experience molecular relapses.
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PU098
MINI-ICE REGIMEN EFFECTIVELY MOBILIZES PERIPHERAL BLOOD
STEM CELLS IN ACUTE MYELOID LEUKEMIA PATIENTS PREVIOUSLY
TREATED WITH FLUDARABINE
Leopardi G,* Sparaventi G,* Delfini C,* Nicolini G,*
D’ Adamo F,* Mele A,* Guiducci B,* Gaziev J,* Erer B,*
Sodani P,* Giardini C,* Talevi N,° Stramigioli S,° Centis
F,° Andreani M,° Visani G*
*Hematology Unit, San Salvatore Hospital, Pesaro,
Italy; °Onco-Hematological Research Laboratory, San
Salvatore Hospital, Pesaro, Italy

Background and objectives: Adequate mobilization of
PBSC may depend on the chemotherapy regimen used.
The optimum PBSC mobilizing regimen in AML patients
is still to be defined, particularly for those identified as
hard to mobilize. Fludarabine-based regimens may
severely impair stem cells mobilization and collection
in leukemic patients. We investigated the mobilizing
effect of a consolidation cycle with MINI-ICE in five
leukemic patients (pts) all but one non responders to
induction therapy and treated with intensive fludara-
bine-containing regimens. Design and methods: Five
AML pts (4 females and 1 male) with median age of 34
years (range 29-63) entered the study. The diagnosis of
acute leukemia according to the FAB classification was
M4 in 2 pts (one with normal karyotype, one showing
47, XX,+22, inv 16), M0 in 1, not specified in the oth-
ers. At the time of PBSC collection all patients were in
complete remission (4 in I CR, 1 in II CR). One patient
alone achieved complete remission after conventional
DCE induction treatment (daunorubicin 50 mg/m2/day,
days 1,3,5; cytosine arabinoside, Ara-C, 100 mg/m2/day
continuous perfusion, days 1-5; etoposide 100
mg/m2/day, days 1-5) and received a second course as
consolidation. Three pts resistant to DCE and another
pt relapsed after ICE regimen (idarubicin 10 mg/m2/day,
days 1, 3, 5; Ara-C 100 mg/m2/day continuous perfu-
sion, days 1-10 and etoposide 100 mg/m2/day, days 1-
5) underwent two courses of intensive induction ther-
apy consisting of FLAG (2 g/m2/day Ara-C, days 1-6; 30
mg/m2/day fludarabine, days 1-6, granulocyte colony
stimulating factor, G-CSF, starting on day 0 until the
hematologic recovery) or FLAN (2 g/m2/day Ara-C, days
1-5; 6 mg/m2/day mitoxantrone, days 1-3, and 30
mg/m2/day fludarabine). After CR achievement, all
received the administration of MINI-ICE consolidation
(cytarabine 50 mg/m2/12 h s.c. in all but one i.v., days
1 to 5; idarubicin 20 mg/m2/day days 1,3 and 5 orally
in 4 pts and i.v in 1; etoposide 100 mg/m2/12 h days 1
to 3 orally in all but one i.v.), associated with G-CSF, 5
or 10 mg/kg/day, respectively, starting on median day
+7 (range 4-9) from the end of chemotherapy until the
completion of PBSC collection. Results: After MINI-ICE
all the patients underwent leukapheresis procedures, 1
in three pts and 2 in the remaining, on median day +13

and +18 from the end of treatment, respectively, when
CD34+ cell count was >10/mL. The median CD34+ count
was 53.3/mL (range 15,1-112) in pts who received one
apheresis versus 16.4/mL (range 13.5-17.5) in who
received 2 aphereses. The median number of CD34+

cells/kg collected after 1 apheresis was 10.1 (range 1.8-
15.2) versus 3.09 CD34+ cells/kg collected after 2
aphereses. Conclusions: Our results suggest that in AML
patients heavily treated with fludarabine-based regi-
mens, MINI-ICE may represent an effective mobilizing
regimen with scanty extrahematological toxicity.

Funding: Supported in part by AIL Pesaro-Onlus.

PU099
IRON OVERLOAD IN ACUTE MYELOID LEUKEMIA PATIENTS IS NOT
RELATED TO HEMOCHROMATOSIS GENE MUTATIONS
Veneri D, Franchini M,* Zanetti F, Krampera M,
de Matteis G,° Federici F,° Solero P,° Pizzolo G
Dipartimento di Medicina Clinica e Sperimentale,
Sezione di Ematologia, Università di Verona, *Servizio
di Immunoematologia e Trasfusionale, and °Istituto di
Analisi Chimico-Cliniche, Azienda Ospedaliera di Vero-
na, Verona, Italy

Background and Objectives. Transfusional iron over-
load is a frequent finding in long-surviving acute
leukemia patients. Some authors have investigated
patients with hematologic malignancies for hereditary
hemochromatosis (HH), but they have failed to demon-
strate an association between high ferritin values and
the presence of the most frequent HH gene mutations
(C282Y and H63D). We analyzed the influence of HH
gene mutations on iron status before and after treat-
ment in a homogeneous group of long-surviving
patients with acute myeloid leukemia (AML). Design
and Methods. We evaluated serum ferritin and trans-
ferrin saturation values and screened 12 HH gene
mutations (C282Y, V53M, V59M, H63D, H63H, S56C,
Q127H, E168Q, E168X, W169X, Q283P in the HFE gene,
and Y250X in the TFR2 gene) in 45 patients successfully
treated for AML. The analysis of iron status was carried
out at diagnosis, at the end of chemotherapy and dur-
ing the follow-up. Results. High serum ferritin levels
were associated with abnormal inflammatory parame-
ters in 29/45 patients (64.4%) at diagnosis, in 10/45
patients (22.2%) at the end of induction chemothera-
py and in none of the patients at the end of the follow-
up. Initial mean (±SD) serum ferritin level and trans-
ferrin saturation were 843.6±872.5 µg/L and
44.1±20.4% respectively. At the end of treatment mean
ferritin level was 1539.9±780.8 µg/L and tranferrin sat-
uration was 51.0±15.3%. At the end of follow-up fer-
ritin level was 1728±1038 µg/L and tranferrin satura-
tion 51.8±19.9%. In 24 patients (53.3%) ferritin values
and/or transferrin saturation increased during the fol-

289

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003



low-up, in absence of further transfusions or signs of
inflammation. Phlebotomies or chelating treatment
became necessary in 14/45 patients (31.1%) to lower
ferritin values. Iron overload was not related to a par-
ticular FAB subtype or treatment modalities. Seventeen
patients (37.8%) have been found positive for HH gene
mutations (4 heterozygous for C282Y, 5 homozygous
for H63D, 6 heterozygous for H63D and 2 heterozy-
gous for S56C). Mean ferritin value and transferrin sat-
uration at diagnosis, after chemotherapy and at the
end of follow-up (36 months) did not significantly dif-
fer between patients positive or negative for HH gene
mutations. Interpretation and Conclusions. Our study
supports the evidence that in AML patients the persis-
tence of elevated ferritin values are not associated with
the most common HH gene mutations. 

PU100
OUTCOME OF ELDERLY PATIENTS WITH ACUTE MYELOID LEUKEMIA
OR HIGH RISK MYELODISPLASIA TREATED WITH AN ATTENUATED
FLAIG REGIMEN
Marmont F,* Audisio E,* Ceretto C,* Ciocca Vasino A,*
D’Ardia S,* Depaoli L,° Falda M,* Levis A,° Locatelli F,*
Tonso A,# Gallo E*
*S.C. Ematologia, Dipartimento di Oncologia, Ospedale
San Giovanni Battista, Torino; °S.C. Ematologia, Ospe-
dale SS. Arrigo e Biagio, Alessandria; #Divisione di
Medicina B, Ospedale degli Infermi, Biella, Italy

Fifty three consecutive elderly patients with acute
myeloid leukemia (AML = 35) or high risk myelodispla-
sia (MDS = 18) were treated with an attenuated FLAIG
protocol. The median age was 67 years (range 60-76).
The male/female ratio was 1.2. Successful karyotype
was obtained in 42 patients (79.2%): a normal kary-
otype was found in 27 patients and an isolated -Y in
one patient. In 14 cases an unfavourable karyotype was
recognized. The induction therapy was Fludarabine 30
mg/sqm (25 mg/sqm in patients > 70 yrs.) and Cytara-
bine 1 g/sqm for five days (4 days in patients > 70 yrs)
plus Idarubicine 10 mg/sqm in 24 hours continuous
perfusion on days 1-3-5. Glycosilated G-CSF was
administered from day 6 to granulocyte recovery. Thir-
ty six patients (67.9%) obtained a complete remission
(CR) (AML 24 = 68.6% and MDS 12 = 66.7%, p=0.6).
Six patients (3 AML, 3 MDS = 11.3%) died during the
induction phase and 11 patients (8 AML, 3 MDS =
20.8%) were resistant. Patients in CR were treated with
a first outpatient consolidation course with Fludarabine
30 mg/m2 (25 mg/m2 in patients > 70 yrs.), Cytarabine
1 g/m2 for 2 days and Idarubicine 10 mg/sqm on day 2.
A second consolidation was given with Cytarabine 100
mg/sqm/day s.c., Thioguanine 50 mg/m2/day for 5 days
and oral Idarubicine 15 mg/m2 on day 1. Maintenance
treatment with Cytarabine 100 mg/sqm once a week

and Thioguanine 50 mg/m2/day for 5 days a week was
planned for one year or till relapse. Two patients with
an HLA identical sibling underwent non-myeloablative
allogeneic stem cell transplantation. The median sur-
vival (OS) was 10.8 months, with a median follow-up
of 7 months (range 1.5-42) for censored patients and
with an actuarial probability of survival at 42 months
of 13%. The median disease-free survival (DFS) was 6.3
months. Age was the most important determinant of
survival (median OS 12.9 months for patients < 67
years and 4.6 months for patients > 67 years; p=0.02)
and remission duration (median DFS 10.5 months for
patients < 67 years and 5.0 months for patients > 67
years; p=0.002). No difference in OS and DFS was
observed between patients with AML or MDS and
between patients with different cytogenetic risk. This
attenuated FLAIG regimen provided an high incidence
of CR with reduced toxicity and induction mortality.
However the remission duration was short, particular-
ly in the more advanced age group. The probability of
long term survival was poor. Better consolidation and
maintenance strategies should be devised to improve
the outcome without affecting the quality of life. 

PU101
REVERSAL OF MDR BY NEW VERAPAMIL ANALOGS
Grossi A,° Biscardi M,° Caporale R,° Gavazzi S,°
Balestri F,° Bonolis M,° Teodori E*
°U.O. of Hematology, Policlinico Careggi, University of
Florence, Florence, Italy; *Dipartimento di Scienze
Farmaceutiche, University of Florence, Italy

The development of refractory disease is often asso-
ciated with the overexpression of multidrug resistance
(MDR) proteins, especially in several hematologic
malignancies, such as acute myeloid leukemias (AML),
multiple myeloma and non-Hodgkin lymphomas (NHL).
Since the recognition of these proteins, several
attempts have been made to modulate their expres-
sion and activity (protein kinase C inhibitors, anti-MDR-
1 oligonucleotides, farmacological competitors, tran-
scriptional inhibitors).  Six new compounds (MM 36,
CTS 4, CTS 9, CTS 12, CTS 27 e CTS 41), derived from
Verapamil, were designed and synthesized to improve
their MDR-reverting activity and reduce cardiovascu-
lar effects. Cytotoxicity (WST-1 methods), apoptosis
(Annexin-V) and functional (Calcein-AM) tests were
performed on erythroleukemic cells K-562 and
mononuclear cells (MNCs) of AML patients. Besides,
both K-562 cells and AML MNCs were characterized for
MDR phenotype by cytofluorimetric analysis with anti-
Pgp (P-glicoprotein) (MRK16 epitope) monoclonal anti-
bodies (MAb). Results were reported, according to Huet
et al. (Reference Methods; Cytometry, 1998), as MFI
(Mean Fluorescence Intensity) ratio between MAb and
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isotypic control signal. Ionotropic and chronotropic
activities were tested on guinea pig isolated atria
preparations, and vasodilator activity was tested on
guinea pig aortic strip preparations (see table below). 

Cardiovascular activity
Negative ionotropy Negative chronotropy Vasorelaxant activity
i.a.% EC50 (mM) i.a.% EC30 (mM) i.a.% IC50 (mM)

(+ S.E.M.) (95% c.l.) (+ S.E.M.) (95% c.l.) (+ S.E.M.) (95% c.l.)

VRP 84 (2.1) 0.61 (0.40-0.80) 94 (3.4) 0.07 (0.05-0.10) 95 (1.7) 0.38 (0.20-0.70)
MM 36 55 (0.2) 1.11 (0.85-1.45) 65 (4.3) 0.86 (0.76-1.00) 29 (2.3) −
CTS 4 34 (1.1) − 76 (3.2) 3.55 (3.42-3.67) 41 (2.3) −
CTS 9 69 (3.2) 0.55 (0.42-0.63) 71 (0.7) 0.60 (0.48-0.74) 13 (0.4) −
CTS 12 46 (0.2) − 66 (3.7) 2.10 (1.78-2.40) 14 (0.9) −
CTS 27 67 (0.9) 2.23 (1.75-2.85) 63 (3.1) 2.07 (1.59-2.69) 28 (1.3) −
CTS 41 46 (0.2) − 45 (1.4) − 19 (0.5) −

Comparison between survival plots and relative ID50,
obtained from K-562 cells treated with IDA, in presence
or absence of inhibitor, showed a good activity of these
compounds. All the resistance modifying agents
induced a significant reduction (p< 0.01) of ID50 val-
ues in comparison to verapamil at each concentration
but MM36, CTS 27 and 41 demonstrated a strong activ-
ity. Results obtained from MNCs were superimposible
to K-562. Further studies on apoptosis induction and
pump functional analysis confirmed cytotoxic test
results: MM36, CTS 27 and 41 showed a striking activ-
ity in inhibiting Pgp efflux in K-562 and MNCs.

PU102
RESVERATROL AFFECTS PROLIFERATION, APOPTOSIS AND
DIFFERENTIATION OF ACUTE MYELOID LEUKEMIA BLASTS THROUGH
THE INHIBITION OF NF-KB
Morotti A, Cilloni D, Pautasso M, Baraban D, Messa F,
Gottardi E, Saglio G
Department of Clinical and Biological Sciences,
University of Turin, Italy

The effects of STI571 on chronic myeloid leukemia
demonstrate that the specific inhibition of the causal
oncogene is the more promising approach to cure can-
cer. If in Bcr-Abl positive CML the molecular target is
well defined, in the other cases of leukemias, and in par-
ticular acute myeloid leukemia, molecular approaches
need to be found. Recent evidences attribute to the tran-
scription factor NF-kB an essential role in acute myeloid
leukemogenesis. Guzman et colleagues have demon-
strated that NF-kB is costitutively activated in primitive
Acute Myeloid Leukemia cells and that the proteosome
inhibitor MG-132, which affects NF-kB signaling, induces
apoptosis of leukemic blasts. MG-132 treatment does
not affect normal hemopoietic stem cells. Different NF-
kB inhibitors have been described, with variable efficacy
and toxicity. A potent and not toxic NF-kB inhibitor is

Resveratrol, which is extracted from grape. The aim of
this study was to evaluate the effects of Resveratrol in
acute myeloid leukemia blast cells. We have studied 7
bone marrow samples of AML patients collected at diag-
nosis and the leukemic cell line HL-60. After separation
on a ficoll density gradient bone marrow samples have
been incubated with 90 µM of Resveratrol or with equal
amount of solvent (control sample) for 4 days. After incu-
bation the leukemic growth was strongly inhibited, with
an associated induction of apoptosis, respect to the con-
trol sample. Moreover flow cytometry analysis has
detected an increased expression of CD11b (in the
leukemic cell line HL60), suggesting that Resveratrol not
only inhibits proliferation but also induces differentiation
of leukemic blasts. Resveratrol does not affect the num-
ber and the state of activation of normal lymphocytes. To
investigate whether the described effects are mediated
by NF-kB inhibition, we have used a sensitive ELISA
method to detect the levels of NF-kB binding activity in
treated and untreated blast cells. We have found that
after Resveratrol treatment the NF-kB binding activity
was reduced to the 20% of the basal level. These data
candidate Resveratrol as a new drug in the treatment of
acute myeloid leukemia patients.

PU103
EFFICACY AND TOLLERABILITY OF THE REGIMEN CONTAINING
FLUDARABINE, ARABINOSILCYTOSINE, IDARUBICINE, G-CSF AND
ALL TRANS RETINOIC ACID IN THE TREATMENT OF REFRACTORY
OR RELAPSED NON M3-AML 
Ricci F, Montillo M, Tedeschi A, Cafro AM, Miqueleiz
S, Grillo G, Morra E
Dept of Oncology/Haematology, Division of Hemato-
logy, Niguarda Ca’ Granda Hospital, Milan, Italy

Arabinosilcytosine (ara-C) is one of the most effec-
tive compounds in the treatment of acute myeloblas-
tic leukemia (AML). Strategies to increase the thera-
peutic efficacy and overcome ara-C resistance have
focused primarily on the enhancement of cellular accu-
mulation and retention af ara-CTP, the active metabo-
lite of the drug. Fludarabine (FAMP) has been demon-
strated one of the most effective modulators of ara-C
cytotoxicity. Observation that a minimum dose of 15
mg/m2 of FAMP produces cellular F-ara-ATP levels that
maximise ara-CTP accumulation in AML blasts permits
the intensification of FAMP and ara-C giving FAMP
twice daily with an intermediate dose of ara-C. Fur-
thermore all-trans retinoic acid (ATRA) reduce the
expression of the antiapoptotic protoncogen bcl-2 and
to increase ara-C cytotoxicity by a mechanism other
than those with increase ara-CTP levels. The primary
objective of this study was to determine the efficacy
and the toxicity of a therapeutic regimen containing
FAMP phosphate, ara-C, G-CSF and ATRA (FLAIRG) in
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patients ageing < 65 years with relapsed or refractory
non M3-AML. Since march 98 to date we enrolled 38
patients: 18 patients presented a refractory AML, 15 an
early first relapse (first CR duration < 1 year), and 5 a
late first relapse (first CR > 1 year). At the time of sal-
vage treatment median age was of 47,5 years (range
16-62); cytogenetic was favourable in 7 cases, inter-
mediate in 22 cases e unfavourable in 9 cases. All
patients received as salvage therapy: fludarabine 15
mg/m2/12h×5 d, ara-C 1 g/m2/12h × 5 d, idarubicine
(Ida) 12 mg/m2 × 2 d, ATRA 45 mg/m2 × 10 d, G-CSF
300 µg from day -1 until day 5 and from day 12 to
PMN recovery. Patients achieving CR or PR after the
first cycle received a second cycle equal to the first one.
Twenty five out of the 38 patients achieved a CR
(65,8%), 22 after the first cycle and 3 after the second
cycle. The CR rate in patients presenting with a refrac-
tory AML was 72% while 60% were the CR obtained in
patients who relapsed. CRs according to the cytoge-
netic prognostic group were: 6/7 in the favourable
group, 15/21 in the intermediate group, 3/10 in the
unfavourable group. Ten patients showed a resistant
disease to the salvage therapy, 3 patients died (9%) for
infection during the aplastic phase. Median time to
PMN>500/µL was 15 d (range 10-33) and PLT
>20000/µL  16 d (range 7-66). During the aplastic
phase we observed: 22 sepsis, 14 sustained by Gram+
and 8 by Gram-; 14 cases of pneumonia, microbiolog-
ically documented in 8 cases; 1 case of cellulitis and 1
pulmonary-cerebellar mucormicosis. Extra-hematolog-
ic toxicity of grade III or IV according to WHO was gas-
trointestinal in 8 cases, cardiac in two and hepatic in
1 case. Among the 25 patients in CR after the first or
the second cycle of therapy, 12 received a BMT (autol-
ogous in 8 and allogenic in 4 pts); 7 are in continuous
CR after a median time of 34,5 months. Of the remain-
ing 13 patients 5 were not consolidated because: ear-
ly relapse in 2 cases, severe infections in 2 cases and
gastric cancer in the last case. Eight patients were con-
solidated with high dose ara-C, 2 are in continuous
complete remission after 16 and 56 months respec-
tively, the remaining 7 relapsed after a median time of
4,5 months (range 3-25). Despite isn’t easy to define
the role of ATRA in this context the combination of
drugs called FLAIRG appeared a regimen able to induce
an high number of responses in a particular poor prog-
nosis group of patients showing an acceptable toxici-
ty. Comparative studies and longer follow up have war-
ranted to a better definition of the usefulness of this
combination in poor prognosis AML. 

PU104
CLINICO-PATHOLOGICAL CHARACTERISTICS OF MYELOID SARCOMA:
REPORT OF 12 CASES FROM AT A SINGLE INSTITUTION
Breccia M,  Mandelli F, Petti MC,*  D’Andrea M,
Gallucci C, Carmosino I, Pescarmona E,° Pileri SA,§
Fenu S,  De Fabritiis P,** Alimena G 
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università, “La Sapienza” Roma; *Ematologia, Istituto
Regina Elena, Roma; °Dipartimento di Patologia,
“La Sapienza”, Roma; §Chair of Pathology, Unità di
Ematopatologia, University of Bologna; **Dipartimen-
to di Ematologia, Università “Tor Vergata”, Roma, Italy

We describe the clinico-pathological features at
diagnosis and follow-up of 12 cases of myeloid sarco-
ma (MS) observed at our institution; all had been ini-
tially misdiagnosed with malignant lymphoma (ML).
Eight patients were males; median age at diagnosis
was 45 years (range 4-84). In 9 patients, the diagnosis
of MS was concomitant with a myelodysplastic phase
(n=7) or acute myeloid leukemia (AML) (n=2). A four-
year old patient, treated in the myelodysplastic phase,
died during induction treatment, with no evidence of
overt leukemia; in the remaining 2 patients the disease
remained isolated for a long period of time. The prima-
ry sites of MS were epidural zone of the lumbar tract
(n=3), skin (n=2), lymph node (n=2), mediastinum
(n=2), pancreas (n=1), parotid gland (n=1), and uterus
(n=1). In all patients, the diagnosis of MS was deter-
mined by immunohistochemical staining for CD45,
CD43, CD68/KP1, CD68/PG-M1, CD34, MPO, and
lysozyme. A median of 2.9 months (range 1-6) elapsed
between the diagnosis of ML and that of MS, whereas
a median of 5 months (range 2-44) elapsed between
diagnosis of MS and that of AML (11 patients). Ten
patients (9 with systemic disease and 1 with isolated
MS) received intensive AML-like chemotherapy; 2 of
them had previously been treated for ML. The two
patients with isolated skin localization received low-
dose chemotherapy following local radiotherapy, but
both subsequently developed AML, at 38 and 44
months respectively. All patients achieved CR from MS,
but only 4 patients (44%) achieved bone marrow CR.
Median survival from MS diagnosis was 7 months
(range 1-49), and at present time only 1 patient is still
alive, 49 months after HLA-compatible donor stem cell
transplantation.  Our data stress on the importance of
promptly and correctly diagnosing MS and of starting
intensive treatment as soon as possible, for this subtype
of patients who appear to have a very poor prognosis. 
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PU105
FLANG IN HIGH-RISK ACUTE MYELOID LEUKEMIA (AML)
Molteni M, Fracchiolla NS, Bertani G, Fantini N,
Pasquini MC, De Marco M, Colombi M,
Lambertenghi Deliliers G, Cortelezzi A
Dipartimento di Ematologia, I.R.C.C.S. Ospedale
Maggiore di Milano, Dipartimento di Scienze Mediche,
Università di Milano, Italy

AML is the most common type of acute leukemia usu-
ally arousing between 55 and 65 years of age. Standard
anthracycline and cytarabine based regimens ensure a
high percentage of complete remission (CR). However
the majority of patients eventually relapse or never
achieve complete clearence of leukaemic blasts thus
determining a dismal prognosis. Old age and antecedent
hematologic disorders, like myelodysplastic syndromes,
represent negative prognostic factors for the achieve-
ment as well as for the maintenance of complete remis-
sion. The introduction of fludarabine-based regimens,
namely FLANG or FLAG, has showed encouraging results
even in this subset of patients. Since April 1998 we
treated 24 patients affected by high risk AML with
FLANG regimen, constituted by fludarabine, 25
mg/m2/daily from day 1 to 5, cytarabine, 500 mg/m2/dai-
ly from day 1 to 5, mitoxantrone, 6 mg/m2/daily from day
1 to 3, and filgrastim (G-CSF) 300 µg/daily from day 6
until ANC > 1×109/L. There were 13 male and 11 female.
Seventeen patients has de novo AML, six had MDS-relat-
ed AML and one patient suffered from a myeloid blastic
crisis evolving from CML. Disease status at the start of
treatment was the following: 13 patients at disease
onset, 6 in first relapse and 4 with refractory disease. CR
was achieved in 13 patients (54%) and PR was achieved
in 3 (12,5%), for an overal response rate of 66,5%. CR
rate was higher, although not statistically significant, in
those patients treated at disease onset (61,5%) than in
those with refractory or relapsed disease (25% and 50%
respectively). Mean DFS and OS were 7,6 and 9,3
months, with longer overall survival in patients with
newly diagnosed leukemia than relapsed or refractory
(11,5 vs 8,2 and 5 months). Karyotype state was found
to be inversely related to the prognosis: patients with an
abnormal karyotype had a better long-term outcome
than those with no chromosomal aberrations (OS 12,7
vs 7,6 months). Most of the patients experienced neu-
tropenic fever but therapy was globally well tolerated,
with two treatment-related deaths. These data show
therefore that FLANG regimen is feasible in advanced
age patients and in those with MDS-related AML and it
allows to obtain complete remission in a significant pro-
portion of patients. Furthermore it is also effective in
patients with relapsed AML, even if previously treated
with high dose cytarabine, as all our relapsed patients
had. 

PU106
PROGNOSTIC SIGNIFICANCE OF UNUSUAL KARYOTYPE
ABNORMALITIES IN ELDERLY(>60 Y) ACUTE MYELOID LEUKEMIA.
RETROSPECTIVE ANALYSIS OF 37 PATIENTS
Ronci B, Chierichini A, Stagni Ml,* Tozzi C,*
Persiani M, Calvieri F,* Luzzi G, Annino L
Hematology Unit, * Cytogenetic Unit, Azienda Sanita-
ria S. Giovanni-Addolorata, Roma, Italy

The response to intensive induction in elderly patients
with AML is usually disappointing since 1) age per se
represents a poor prognostic factor, 2) the occurrence
of  cytogenetic abnormalities, though rare, may play an
unfavourably role. Between February 1998 and May
2003, at our Institution, in 37 consecutive elderly pts
(16 females and 21 males, median age 72 y, range 61-
85y), conventional G-banding karyotypic analysis was
carried-out at diagnosis. Results. out of 37 pts 25
(54.8%) exihibiting clonal (> 3 metaphases) abnormal-
ities, 8(37.1%) resulted to have a normal karyotype,
finally in 4 cases cytogenetics failed because of no
metaphases: cytogenetic results are detailed in the
table below.

Cytogenetic
Abnormality n° patients Frequency Age

+8 6 16,2% 70 (m.a)*
7/del(7q) 5 13,5% 72“
+13/del(13q) 4 10,8% 75“
Complex karyotypes 4 10,8% 69“
-5/del(5q) 3 8,1% 72“
t(4;11)(q21;q23) 1 2,7% 62
t(9;11)(q22;q23) 1 2,7% 66
t(8;21)(q22;q22) 1 2,7% 65
Normal karyotype 8 21,7% 68 (m.a.)
No  metaphases 4 10,8% 68 (m.a.)
TOTAL 37 100% 72 (m.a)

*m.a.:  median age.

As to induction, 18 pts were considered elegible for an
intensive treatment: such as DNR+ARA-C(3+7) sched-
ule (12), Gimema LAM 99 (4), and FLA-G regimen (2),
respectively. The remaining 21 cases, which median age
was 78, were treated with palliative (11), or support-
ive(8) therapy, finally 2 patient died before treatment
onset.. As to response treatment 9 (50%) out the 18
patients treated with intensive regimen achieved CR, 1
PR; thus overall response rate (CR+PR) was 55,5%%; 5
were refractory, and 3 died during induction. In all CR
cases cytogenetics at CR time was found to be normal.
None of the patients treated with palliative approach
achieved response and died. Complex kariotype abnor-
malities are usually associated with poor treatment
response, while in our series 3/4 (75%) achieved CR, and
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only 4 of the 8 (50%) with normal cytogenetics were
CRs. The high incidence (10.8%) of chromosome 13
abnormalities in our series does seem to contrast with
findings in other experiences, referring an incidence of
1%; this event may be related to the increased median
age (75 y) and male sex prevalence. In elderly AML a
correct assessment of cytogenetics at diagnosis and dur-
ing treatment phases should be considered mandatory,
since it can allow to detect abnormalities, up to now,
defined rare as well as to define their role in influenc-
ing treatment response and disease outcome.

PU107
COMPLETE CYTOGENETIC REMISSION IN ACUTE MYELOID LEUKEMIA
WITH GRANULOCYTE-COLONY STIMULATING FACTOR WITHOUT
CHEMOTHERAPY. A CASE REPORT
Vigna E, Piccaluga PP, Martinelli G, Malagola M,
Rondoni M, Bosi C, Gaitani S, Testoni N, Luatti S,
Ottaviani E, Bianchini M, Giannini B, Grafone T, Finelli
C, El-Cheikh J, Dizdari A, Visani G,* Baccarani M
Institute of Haematology and Medical Oncology “L.
and A. Seràgnoli”, S. Orsola-Malpighi Hospital, Univer-
sity of Bologna, Italy, *Department of Haematology, S.
Salvatore Hospital, Pesaro, Italy

In recent years, occasional complete remissions (CR)
have been described with G-CSF alone in acute myeloid
leukemia (AML). Moreover, G-CSF has been proposed as
alternative to donor lymphocyte infusion (DLI) in
patients relapsed after allogeneic bone marrow trans-
plantation (BMT).  We describe an AML patient, carry-
ing the t(9;11)(p22q23), who obtained a cytogenetic
CR after treatment with G-CSF alone. A 50 years-old
woman was diagnosed with AML, M4 subtype. Periph-
eral blood counts were: WBC 1.2×109/L (PMN 15%, Ly
85%), PLT 95×109/L, Hb 8.1g/dL. Bone marrow was
hypercellular with 60% of blast cells. The karyotype
was: 47 XX, t(9;11)(p22;q23), +8. Neither internal tan-
dem duplication nor point mutation of FLT3 were pre-
sent. Since a perianal abscess was present, it was decid-
ed to pre-treat the patient with G-CSF in an attempt
to resolve the abscess before induction chemotherapy.
A recombinant human G-CSF (lenograstim) was given
at a dose of 263 mg/day, together with antibiotics.
After 14 days of treatment peripheral blood and bone
marrow aspirate were normal, and the t(9;11), + 8 clone
was no longer detectable. G-CSF treatment was dis-
continued, and the patient was observed without fur-
ther treatment until she relapsed 8 months later.
Relapse was hematologic and non-hematologic
(breast). The morphology of leukemic blast cells and
the karyotype were the same as at presentation. G-CSF
treatment re-instituted, at the same dose for 5 weeks,
but failed to re-induce remission. The remission was
then obtained with a combination of high dose arabi-

nosyl cytosine, fludarabine, idarubicine and etoposide.
Until now other 15 case of Aml in which a CR was
obtained with G-CSF alone have been described. Many
possible mechanisms of action have been proposed,
including induction of maturation and apoptosis. A spe-
cific mechanism has been described for t(8;21)-positive
AML, cases in which G-CSF induces direct blasts dif-
ferentiation. In conclusion, G-CSF may be useful in
selected AML patients, not candidate to conventional
treatments, especially in the elderly, with normo-
hypocellular marrow, and low WBC-counts. 

Funding: supported in part by AIL (Bologna and
Pesaro), AIRC, COFIN 2001 (S. Tura) and COFIN 2002 (M.
Baccarani) grants, Ateneo 60% (Baccarani and Fiacchi-
ni), Fondazione del Monte di Bologna e Ravenna.

PU108
EFFICACY AND FEASIBILITY OF GEMTUZUMAB OZOGAMICIN PLUS
CYTARABINE IN THE TREATMENT OF POOR RISK ACUTE MYELOID
LEUKEMIA
Piccaluga PP, Martinelli G, Rondoni M, Bonini A,* Bosi
C, El-Cheikh J, Finelli C, Gaitani S, Isidori A,  Gugliotta
L,* Luppi M,° Malagola M, Morselli M,° Pileri SA,
Russo D,# Sparaventi G,@ Vigna E, Visani G,@
Baccarani M

Institute of Haematology and Medical Oncology “L.
and A. Seràgnoli”, S. Orsola Hospital, University of
Bologna, Italy, *Division of Hematology, Reggio Emilia,
Italy, °Department of Hematology, University of Mode-
na, Italy, #Chair of Hematology, University of Brescia,
@Department of Haematology, S. Salvatore Hospital,
Pesaro, Italy

Antibody-targeted chemotherapy is a promising
approach in patients with hematologic malignancies. In
particular, gemtuzumab ozogamicin (GO, formerly
CMA-676), an anti-CD33 antibody linked to calicheam-
icin, was approved for the treatment of elderly patients
with acute myeloid leukemia (AML) in relapse. In this
setting, the reported overall response rate (CR + CRp)
was 28%,with acceptable toxicity and with median sur-
vival of nearly 5 months for all patients and 11 months
for patients showing a complete response. Only few
data are available as regards the combination of GO
with other chemotherapeutic agents. We treated with
gemtuzumab ozogamicin (GO) based regimens thirty-
four adult AML patients. GO was administered as sin-
gle drug (9 mg/m2, for a total of 2 doses every 14-28
days) in twenty-two cases of relapsed AML (sixteen of
them were older than 60 years) (Group 1); GO in com-
bination with cytarabine (GO 6 mg/m2 day 1 and 4
mg/m2 day 8; cytarabine 100 mg/m2/day, continuous
intra-venous infusion, days 1-7) in nine patients (five
with untreated AML aged over 60 years and four with
relapsed/refractory AML (Group 2); GO (6 mg/m2, day
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5) in combination with mitoxantrone (6 mg/m2 days 1,
2, 3), cytarabine (2 g/m2 days 1-4), and etoposide (100
mg/m2 days 1-4) in three cases (Group 3). The overall
complete response rate was 26.5% (18% for group 1,
55.6% for group 2, no CR in group 3). The median dura-
tion of response was 5 months. Five patient presented
concomitant skin involvement; in three cases, we
observed the complete resolution of the cutaneous
localisations. The most common adverse events were
thrombocytopenia, neutropenia, infections, elevation
of bilirubin and hepatic transaminases. Bleeding
occurred in 11 cases (31%); in 4 cases interesting the
gastro-intestinal tract. In nine cases the appearance of
anti-PLTs antibodies was documented. One case of VOD
occurred. We conclude that gentuzumab ozogamicin is
effective in AML treatment; in particular, the associa-
tion with cytarabine is promising. Further data are
required to clarify the possible correlation between GO
administration and bleedings or the anti-PLTs antibod-
ies appearance during the treatment.

Funding: supported in part by AIL (Bologna and
Pesaro), AIRC, COFIN 2001 (S. Tura) and COFIN 2002 (M.
Baccarani) grants, Ateneo 60% (Baccarani and Fiacchi-
ni), Fondazione del Monte di Bologna e Ravenna.

PU109
TYPHLITIS AS A LIFE-THREATENING EVENT COMPLICATING
INDUCTION CHEMOTHERAPY IN ACUTE MYELOID LEUKEMIA
Burcheri S, Castagnola C, Lunghi M, Algarotti A,
Astori C, Griva V, Lazzarino M
Divisione di Ematologia, IRCCS Policlinico San Matteo,
Pavia, Italy

Typhlitis, known as well as necrotizing colitis or neu-
tropenic colitis, is a life-threatening acute inflammato-
ry destruction of the mucosa of the caecal region detect-
ed in immunosuppressed patients. It’s the most severe
gastrointestinal manifestation of mucosal barrier injury.
The pathophysiology involves loss of colonic mucosal
integrity, impaired mucosal immunity, compromised
blood flow and invasion of the bowel by proliferating
bacteria and fungi. Pathologically the process consists
into inflammation, mucosal oedema, ulceration, necro-
sis and perforation. In a retrospective analysis of our
patients with acute myeloid leukemia undergoing induc-
tion chemotherapy, including cytarabine and anthracy-
clines, 3 patients developed typhlitis. They presented
severe neutropenia, fever, abdominal pain and tender-
ness within 21 days from starting chemotherapy (medi-
an 14 days; range 8-21). Two patients underwent surgery
(one right emicolectomy and one resection of the ileum):
they died after a week. The clinical course of the third
patient was longer (3 months of abdominal pain and
diarrhoea), he died without surgery and necropsy
revealed ischaemic caecal necrosis with perforation and

peritonitis, acute complete twisting of several loops of
small bowel about their mesenteric basis of attachment,
producing intestinal infarction. It is well known that sur-
gical and/or medical approaches do not modify the evo-
lution of typhlitis. In other reports the early recognition
of typhlitis, the rapid recovery of the neutrophil count
and the remission of the disease are the most important
determinants of the results.  In our experience the onset
of the disease can be both acute, starting few days after
the induction course and rapidly ending in the abdom-
inal catastrophe, and chronic, slowly improving: in this
case there is not a strict correspondence with neu-
tropenia. The management of this life-threatening con-
dition is still controversial: each case of typhlitis should
be considered as a multifactorial process and each
patient should be carefully evaluated between surgeon
and hematologist.

PU110
PROGNOSTIC IMPORTANCE OF DIAGNOSTIC CYTOGENETICS ON LFS
IN AML PATIENTS TRANSPLANTED IN CR1: A RETROSPECTIVE
SINGLE CENTER ANALYSIS
Bartolozzi B, Ciolli S, Leoni F, Guidi S, Nozzoli C,
Lombardini L, Saccardi R, Vannucchi AM, Rossi Ferrini
P,  Bosi A 
BMT Unit, Dept of Hematology, Careggi Hospital,
University of Florence, Italy

Karyotype is the most important prognostic factor in
AML. We evaluated the impact of cytogenetic on clin-
ical outcome in 60 AML patients (pts) transplanted in
first CR in our Unit between January 1995 and Decem-
ber 2001. The type of transplant was chosen according
to availability of an HLA-matched sibling donor. Pts
characteristics at diagnosis: median age 43 years, M/F
22/38, median WBC count 16×109/L, median LDH 700
UI/L, de novo AML 47 and s-AML 13. Cytogenetic
abnormalities, grouped according to MRC criteria, were
classified as favourable in 9 cases, intermediate in 37
and adverse in 14. The majority of pts achieved CR after
the first cycle of induction (49 pts vs 11 pts), median
time form CR to transplant was 4 months. 39 pts were
submitted to autologous BMT (29 from bone marrow
and 10 from PB); the conditioning regimen was BUCY.
21 pts underwent to allogeneic transplant (12 from
bone marrow and 9 from PB); the conditioning regi-
mens were TTCY (13 pts) or BUCY (8 pts). Results. at
November 2002 the median follow-up was 46 months.
The 5 years projected survival was 69% with no signif-
icant difference between autologous and allogeneic
setting. The TRM was 2% in autologous (1 DVT) and
24% in allogeneic (4 aGVHD and 1 encephalitis). LFS at
5 years was 68%, 64% for autologous and 76% for
allogeneic. By univariate and multivariate analysis per-
formed for age, sex, WBC count, LDH, type of leukemia
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(de novo vs s-AML) and karyotype groups, diagnostic
cytogenetics was the most powerful prognostic factor
on LFS (p=0.03). The risk of relapse was about 2 times
higher between the three prognostic groups (HR 2.28;
CI 95%: 1.05-5.02). The LFS was 80% for autologous
and 100% for allogeneic transplant within the favor-
able karyotype group while was 40% for autologous
and 50% for allogeneic in the adverse and 65% vs
100% in the intermediate group, showing a consistent
difference within the last group. Conclusions. Cytoge-
netics remains the most important prognostic factor
for patients affected by AML treated with transplanta-
tion and the allogeneic transplant was confirmed as
the more effective procedure to prevent relapse espe-
cially in patients with intermediate risk karyotype.

PU111
MAINTENANCE THERAPY IN ELDERLY PATIENTS WITH ACUTE
MYELOID LEUKEMIA IMPROVES SURVIVAL 
Vincelli I, Ronco F, Martino B, Oliva E, D’Angelo A,
Nobile F
Divisione Ematologia, Azienda Ospedaliera
“Bianchi-Melacrino-Morelli”, Reggio Calabria, Italy

The outcome of elderly patients with acute myeloid
leukemia following remission-induction therapy is still
disappointing. Decreased efficacy, low tolerance to
therapy with frequent side effects and age-related con-
comitant diseases limit treatment in this particular
patient group. The efficacy of postremission mainte-
nance therapy is still being investigated. Recently, the
EORTC and the Dutch-Belgian Hemato-Oncology Coop-
erative Hovon Group have demonstrated an advantage
in maintenance therapy with low dose Ara-C in terms
of disease-free survival (DFS) as compared to no ther-
apy following remission, though no benefit in overall
survival (OS) has been obtained. We evaluated the
effects of postremission therapy with Ara-C associat-
ed with thioguanine on DFS and on OS and its tolera-
bility in a group of patients with AML>60 years of age.
Seventeen consecutive patients obtaining first com-
plete remission were included in the study to receive
Ara-C 100 mg/m2 bid + Thioguanine 100 mg/m2 bid for
5 days at 30-day intervals from complete remission up
to relapse. Median age was 70 (range 62-84) years.
Twelve patients had concomitant diseases (6 cardio-
vascular, 3 endocrine, 1 solid tumours, 1 chronic respi-
ratory disease, 1 chronic renal failure). Two patients
had AML following MDS and one following MF. One
third of patients had a poor performance status (WHO
= 2). A median of 6 cycles (range 1-25) were complet-
ed with good tolerability. Only one patient developed
Grade 4 hematologic toxicity with severe leukopenia
(<500) and thrombocytopenia (<10.000) which lasted
4 days. Seven patients (41%) did not require transfu-

sions; of the remaining 10 patients, 1 required a total
of 7 transfusions in 3 months and 9 required from 1 to
3 transfusions during the period of therapy. Less than
half of the patients required platelet infusions, up to a
maximum of 3 infusions during the entire period of
observation. Therapeutic cycles did not require pro-
longed hospitalizations beyond the expected time span
for administration (5 days). Seven patients (41,2%) are
alive at 65.5 months from remission with a median OS
of 21.0 (range 3.0-65.5) months. Median DFS is 12.6
months with 6 patients (35.3%) still in complete remis-
sion. These results suggest that maintenance therapy
with standard dose Ara-C associated with thioguanine
may give a survival advantage in terms of DFS and,
most importantly, of OS in elderly patients with AML. 

PU112
TWO CASES OF CD7+ AND CD56+ MYELOID/NATURAL KILLER CELL
PRECURSOR ACUTE LEUKEMIA: A DISTINCT HEMATOLOGY DISEASE
WITH PARTICULAR EXTRAMEDULLARY INVOLVEMENT
Fiumara P, Chiarenza A, Caruso AL, Buglio D, Pennisi
A, Figuera A, Quota A, Cultrera D, Romeo MA, Meli
CR, Palumbo GA, Di Raimondo F
Department of Biomedical Sciences, Section of
Hematology, Ospedale Ferrarotto, University of Cata-
nia, Italy

Malignancies of natural killer (NK) cells have increas-
ingly been recognized as a distinct biologic and clinical
disease. In this report we describe two cases of CD7+

and CD56+ myeloid and NK Cell Precursor acute
leukemia: the first patient was a 16-years-old girl pre-
viously treated with chemotherapy (CEVAIE schedule)
and local radiation (44,8 Gy) for an embrional rhab-
domyosarcoma localized on left arm (T1A;IRS III); the
second patient was 62 years old man at diagnosis. On
admission, both of them showed severe anemia (Hb 6,2
and 7.1 g/dL), thrombocytopenia (PLT 45.000 and
54.000/mm3), leukopenia (WBC 3.000 and 3.800/mm3)
with only 10% of myeloid phenotype blastic cells on
peripheral blood smears. Most important, in both
patients a prominent extramedullary involvement was
evident as initial presentation, with diffuse skin lesions
whose histological analysis revealed a cell infiltration
mainly located in the dermis. Actually, the histopatho-
logic examination of tumor cells on biopsed specimens
showed a lymphoblastic-like morphology, with large cell
size, round to moderately irregular nuclei and promi-
nent nucleoli, pale cytoplasm and a lack of azurophilic
granules. The immunohistochemical analysis showed the
expression of CD4 and LCA markers, while CD20, CD79a,
CD3, CD8, MPO, CD13, CD57 and CD68 were negative.
The bone marrow smears examinated showed diffuse
infiltration by monotonous proliferation of immature
mononuclear cells, with finely distributed nuclear chro-
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matin, prominent nucleoli and a large amount of faint
basophilic cytoplasm without granulations. Cytoplasmic
vacuolation was frequent. The immunophenotype of
leukemic cells was characterized by the expression of
CD13, CD56, CD4, CD7 and CD38 without MPO reactiv-
ity. Furthermore, cytogenetic study demonstrated the
following complex karyotype: 45, XX, t(1;6)(q21;q24),
add(7)(p22) in the young female, 46 XY, add(2)(p25),
add11(p15) in the male patient. Most important, in both
of them del(9) and del(13) have been detected. Patients
received standard induction therapy for AML. The male
patient died after 17 days from the beginning of the
induction therapy when he started to present neurolog-
ical symptoms and signs. Actually, central nervous sys-
tem involvement has been demonstrated by the presence
at lumbar puncture (LP) of pleocytosis and blast cells on
cerebral spinal fluid. For this reason, the female patient
underwent to CNS prophylaxis with intrathecal
methotrexate (12 mg), ARA-C (40mg) and Prednisone
(40 mg). Complete remission was obtained and the cyto-
genetic analysis revealed a normal karyotype (46, XX).
After two months this patient underwent matched unre-
lated donor transplant and, to date, she is still alive in
complete remission. Conclusions. CD7+ CD56+

myeloid/natural killer precursor acute leukemia has been
associated with a poor prognosis and a high incidence
of neurologic symptoms, but it shows some response to
intensive chemotherapy. In our opinion CNS effective
prophylaxis should be used in the treatment of this
uncommon type of acute myeloid leukemia.

PU113
FLAG REGIMEN IN POOR PROGNOSIS ACUTE LEUKEMIA.
A RETROSPECTIVE ANALYSIS ON 109 CASES
Capria S, Fazi P, Adamo F, Cassibba V, Crugnola M,
De Gregoris C, Dore F, Peta A, Pizzuti M, Torelli G,
Mandelli F, Meloni G for the GIMEMA Cooperative
Group, Italy

FLAG regimen (Fludarabine Ara-C, G-CSF) has been
already proposed as an effective and well tolerated reg-
imen for poor-prognosis acute leukemia patients. In this
study we examined retrospectively the results of this
treatment schedule in a consistent series of refracto-
ry/relapsed acute leukemia patients treated in 13
GIMEMA Centers between 1994 and 2003. 109 patients
were registered in the study, 82 AML and 27 ALL. Among
the 82 AML patients (49M/33F; median age 50 years,
range 17-74), 38 were in relapse (31 Ist, 5 IInd, 2 III), 38
were resistant to first line and 6 were in resistant relapse.
21/31 patients treated in Ist relapse had a duration of Ist
CR ≤ 12 months. Among the 27 ALL patients (19M/8F;
median age 27 years, range 18-72), 18 were in relapse
(14 1st, 4 2nd), 5 were refractory to first line and 4 were
in resistant relapse. 93 patients had fever (median 4

days, range 1-30), with a documented aetiology in 47%
of cases. Serious infective complications were 23/109
(20%), in particular 4 systemic fungal infections, 3 bac-
terial pneumonia, 2 fungal pneumonia, 10 pneumonia of
unknown origin, 1 synusitis and 2 infections of skin and
soft tissue. Extra-hematological (grade 3-4) toxicity was
11% overall, the incidence of mucositis was very low
(6%), nausea and vomiting were reported in 3% of cas-
es and alopecia was not reported. Median time for PMN
reconstitution >0.5x109/L and for PLTS >20x109/L in
patients achieving CR was 20 days (10-37) and 20 days
(5-30) respectively, and complete remission was
obtained in 50/109 cases (46%). In the AML group, CR
was achieved in 40/82 patients (37 after 1 cycle, 3 after
2 cycles), that means an overall CR rate of 49%; 33
patients were refractory (40%) and nine patients (10%)
died during induction. Stratifying AML patients in relaps-
es, refractory and resistant relapses evaluation of
response showed a 53% of CR rate in the refractory
group (20 pts), 45% in the relapse group (17 pts) while
3/6 pts (37.5%) achieved CR in the resistant relapse cat-
egory. 13/40 patients achieving CR (32%) underwent a
transplant procedure (9 autologous and 4 allogeneic).
Overall survival probability projected at 12 months is
34%, with a median survival of 9 months. No statisti-
cally significant difference in survival was reported com-
paring the two groups of relapsed and refractory
patients (p=0.7). twelve-month projected disease-free
survival of the whole population is 27% (median 7.5
months), and again no difference was detected com-
paring the relapsed and the refractory group. Fisher’s
exact test was employed to evaluate the impact of kary-
otypic abnormalities on response rate, showing no cor-
relation between cytogenetic risk group (high risk vs
intermediate risk) and response to induction. In the ALL
group, overall CR rate was 37%; among the 10 patients
achieving CR 8 belonged to the relapsed group and 2 to
the refractory group. No patient in the resistant relapse
group achieved CR. One patient (3%) died during induc-
tion. Seven out of 10 CR patients (70%) underwent a
transplant procedure (2 autologous, 5 allogeneic). Over-
all survival of ALL patients is 16%projected at 12
months, with a median survival of 6.4 months. DFS pro-
jected at 7 months is 30%, with a median of 6.5 months.
Our data confirm the antileukemic activity of FLAG reg-
imen without the addition of anthracyclines expecially
in the setting of poor prognosis acute myeloid leukemia.
In our series no difference in CR rate was reported
according to cytogenetic findings, toxicity was very low,
providing a bridge to a transplantation procedure in a
high proportion (40%) of responsive patients. 
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PU114
A SIMPLE SCORING SYSTEM TO EVALUATE PROGNOSIS OF ELDERLY
PATIENTS WITH ACUTE MYELOGENOUS LEUKEMIA (AML) NOT
ELIGIBLE FOR INTENSIVE CHEMOTHERAPY
Latagliata R, Carmosino I, Mengarelli A,* Bongarzoni
V, Anticoli Borza P, Breccia M, Aloe Spiriti MA,^
Mecarocci S, Russo E, Spadea A,* Petti MC,* Alimena
G, Mandelli F
Dipartimento di Biotecnologie Umane ed Ematologia,
Università “La Sapienza” di Roma, *Ematologia, Istitu-
to Regina Elena, Roma, ^II Facoltà di Medicina, Uni-
versità “La Sapienza” di Roma, Azienda Ospedaliera S.
Andrea, Italy

Acute myelogenous leukemia (AML) is a common dis-
ease in people aged > 60 years: more than 50% of these
patients are not eligible for intensive chemotherapy
and are managed with conservative approaches. To
identify different prognostic groups, simple clinical
parameters at onset (age, gender, peripheral blood
counts, peripheral blasts, PS, previous myelodysplasia)
were retrospectively evaluated in 212 consecutive
patients (124 males and 88 females, median age 72
years, range 60-90) with AML diagnosed at our Insti-
tution from 1/88 to 12/98 and not eligible for intensive
chemotherapy. Older age (> 75 years), poor PS (> 2
according WHO), lower PLTS count (< 50×109/L) and
higher absolute peripheral blast count (> 5.0×109/L)
showed a poor prognostic significance on survival in
multivariate analysis. On this basis, patients were divid-
ed by age in 2 groups: 143 patients aged < 75 years
(group A) and 69 patients aged ⁄ 75 years (group B). In
both groups patients were then scored according to PS,
PLTS count and peripheral blasts: score 0 (no risk fac-
tor), score 1 (1 risk factor), score 2 (2-3 risk factors).
Results are shown in Table 1. In conclusion, this score
system is very easy to apply, as it is based on simple
clinical parameters evaluable also in general medicine
departments, where these patients are often addressed;
moreover, it seems capable of discriminating patients
with a relatively more indolent course from patients
with more aggressive disease. If reproducible in larger
cohorts of elderly AML patients, it could help for bet-
ter tailored treatment choices.

Score O Score 1 Score 2
N° Med surv N° Med Surv p N° Med Surv p

(days) (days) (days)  

Group  A 46 319 69 182 (p.0061) 29 130 (p.0000)

Group B 26 204 23 173 (p. 0766) 20 41 (p.0001)

PU115
ARSENIC TRIOXIDE IN THE TREATMENT OF ADVANCED ACUTE
PROMYELOCYTIC LEUKEMIA (APL)
Carmosino I, Latagliata R, Breccia M, Finolezzi E,
D’Andrea M, Cimino G, Avvisati G,§ Lo Coco F, Mande-
lli F, Petti MC*
Dipartimento di Biotecnologie Umane ed Ematologia,
Università “La Sapienza” di Roma, §Ematologia,
Università Campus Bio-Medico, Roma, *Ematologia,
Istituto Regina Elena, Roma, Italy

In order to evaluate the efficacy of Arsenic Trioxide
(ATO) in patients with advanced APL, we treated 11
patients (6 male and 5 female, median age 38 years,
range 5 - 62) in 1st resistant relapse (4 patients) or ⁄
2nd relapse (7 patients) with ATO (0.15 mg/kg daily for
a maximum of 60 days) until hematologic complete
remission (HCR). Three patients died from cerebral
hemorrhage during an APL differentiation syndrome
while 8 patients (73%) achieved hematologic complete
remission (HCR) after a median treatment duration of
37.5 days (range 28 - 50) and a median cumulative
dose of 300 mg (range 108-564). APL differentiation
syndrome developed in 3 cases: extra-haematological
toxicity included a Q-T prolongation in 2/11 patients
(18%), which however did not require ATO discontinu-
ation, and severe peripheral neuropathy in 2/11 (18%)
cases. Hyperleukocytosis (WBC > 10×109/L) during the
induction treatment with ATO was observed in 6 /11
patients (54.5%), with a median WBC count peak of
57×109/L: cytotoxic drugs were added in only one
patient during induction. 7/8 patients received 1 cycle
of ATO as consolidation treatment. Among the 8
patients in HCR, 6 became PCR-negative for PML/RARα
after the first cycle of ATO and the remaining 2 entered
molecular remission after consolidation. As to follow-
up, 1 patient was lost in molecular CR after 2 months,
1 patient did not receive any other treatment and
relapsed after 3 months, 2 patients received one further
cycle of ATRA + Idarubicin and both relapsed after 3
and 4 months respectively. The remaining 4 patients
underwent transplant procedures: 2 of them received
an autologous bone marrow transplantation (BMT) and
both relapsed after 13 and 22 months respectively,
while 2 received an allogeneic BMT (1 died in molecu-
lar CR from second neoplasia after 20 months, 1 is still
alive in molecular CR after 20 months). Our data sug-
gest that ATO may be effective also in very advanced
APL, but for the short CR durability this therapy seems
indicated in patients eligible for transplant procedures.
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PU116
LATE RELAPSE OF ACUTE PROMYELOCYTIC LEUKEMIA TREATED
WITH ALL-TRANS RETINOIC ACID AND CHEMOTHERAPY: REPORT OF
TWO CASES
Mele G, Serio B,* Palmieri S, Pocali B, Selleri C,*
Ferrara F, Rotoli B*
Division of Hematology and Stem cell Transplantation
Unit, AORN A. Cardarelli, Napoli, *Division of Hemato-
logy, Federico II University, Napoli, Italy

Acute promyelocytic leukemia (APL) shows peculiar
morphologic, immunophenotypic, cytogenetic and mol-
ecular findings. During last decade, the prognosis of
the disease is markedly improved since the introduction
of combined treatment with all-trans retinoic acid
(ATRA) plus chemotherapy. Currently, about 70% of
patients achieve long-term complete remission (CR)
and cure. Of the 20-30% of patients who relapse,
recurrence occurs within 2-3 years from CR achieve-
ment, late relapses being extremely rare. Here we
describe two APL patients, treated with the AIDA-0493
protocol, who relapsed at 9 and 7 years from CR
achievement, respectively. Case #1. C.D., a 21-year-old
male, was diagnosed with classical APL on June 1993.
Immunophenotype, cytogenetics and molecular analy-
sis (PML/RAR αbcr1-2) were consistant with APL diag-
nosis; the patient achieved hematologic and molecu-
lar remission and discontinued treatment on November
1993. A bone marrow evaluation, done on February
1998, confirmed molecular remission. On November
2002, after a disease free survival (DFS) of 111 months,
the patient presented with astenia, petechiae and fever.
Blood count revealed pancytopenia, while bone marrow
showed 90% promyelocytes with frequent Auer rods.
Molecular analysis revealed identical bcr rearrange-
ment as at diagnosis. The patient received chemother-
apy with AIDA-2000 protocol and after the first con-
solidation obtained molecular remission. At the time
of writing, he is alive in second hematologic and mol-
ecular remission, at 8 months from relapse. Case #2.
G.E., a 18-year-old male, was diagnosed as having clas-
sical APL on January 1994. Immunophenotype, cytoge-
netics and molecular analysis (PML/RAR α bcr1-2) were
consistant with a diagnosis of APL; the patient achieved
hematologic and molecular remission and discontin-
ued manteinance treatment with ATRA on May 1996.
A bone marrow evaluation, done on January 1999, con-
firmed molecular remission. On February 2001, after a
DFS of 84 months, the patient presented with pancy-
topenia, with bone marrow showing 100% promyelo-
cytes infiltration. Molecular analysis revealed identical
bcr rearrangement as at diagnosis. The patient received
the current AIDA-2000 protocol, obtaining molecular
remission after the second consolidation. At the time
of writing, he is alive in second hematologic and mol-
ecular remission, 26 months after relapse.  The occur-

rence of late relapse in APL is infrequent, rising the
doubt of a second leukemogenic event. However, at
relapse both our patients presented with the same
immunophenotypic pattern and the same molecular
lesion as at diagnosis, suggesting that in both cases
the relapse was due to reemergence of the initial clone.
Given the long period of DFS, both patients were treat-
ed with ATRA plus idarubicin, and both achieved a sec-
ond molecular remission. Both patients are receiving
maintenance therapy including ATRA; no transplanta-
tion procedure has been planned along with careful
molecular monitoring. Of note, in the second patient a
bone marrow harvest had been performed during the
first molecular remission, and stored. We conclude that,
although infrequently, patients with APL treated with
modern combination therapy can experience very late
relapse and can be rescued with identical treatment
admimistered at diagnosis.

PU117
CLINICO-BIOLOGICAL FEATURES AND OUTCOME OF ACUTE
PROMYELOCYTIC LEUKEMIA PATIENTS WITH PERSISTENT
PCR-DETECTABLE DISEASE AFTER THE AIDA FRONT-LINE
INDUCTION AND CONSOLIDATION THERAPY
Breccia M,* Diverio D,* Noguera NI,* Latagliata R,*
Visani  G,° Santoro A,# Locatelli F,@ Vignetti M,*
Damiani D,^ Marmont F,§ Petti MC,** Lo Coco F°
*Dipartimento di Biotecnologie Cellulari ed Ematolo-
gia, Università La Sapienza, Roma; °Dipartimento di
Ematologia Muraglia, Pesaro; #Divisione di Ematolo-
gia, Ospedale Cervello, Palermo; @Oncoematologia
Pediatrica, IRCCS, Policlinico S. Matteo, Pavia; ^Divi-
sione di Ematologia, Università di Udine; §Divisione di
Scienze Biomediche e Oncologia Umana, Università di
Torino, Ospedale S. Giovanni; **Ematologia, Istituto
Regina Elena, Roma,°°Dipartimento di Biopatologia e
Diagnostica per Immagini, Università Tor Vergata di
Roma, Italy

In this study, we analysed the clinico-biological fea-
tures at presentation of acute promyelocytic leukemia
(APL) patients who showed PCR-detectable residual dis-
ease as compared to those of patients achieving molec-
ular remission after the AIDA induction and consolida-
tion.  A total of 677 patients enrolled in the AIDA 0493
study during the period 1993-2000 completed induction
and consolidation therapy. Of these, 23 (3.4%) tested
PCR +ve and 654 PCR -ve at this time point. Compared to
patients attaining molecular remission (n=654), patients
who tested PCR +ve at the end of consolidation showed
lower fibrinogen levels (p=0.05) whereas no statistically
significant differences were observed as regarding medi-
an age, sex distribution, WBC and platelet counts, mor-
phologic subtype (M3 or M3v) and PML/RARα transcript
type. The immunophenotypic profile showed no apparent
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differences between post-consolidation PCR +ve and PCR
-ve groups. Seven of the 23 patients received immediate
salvage therapy while still in hematologic remission (HR)
and 16 patients underwent hematologic relapse within
a median time of 1 month (range 1-10) after confirma-
tion of PCR-positivity and received salvage for overt dis-
ease recurrence. In the group of 7 patients treated in HR,
3 patients received salvage chemotherapy (CHT) followed
by autologous SCT and are alive in HR and molecular
remission (MR) at 64, 96 and 98 mos., while 4 patients
underwent allogeneic SCT with no previous salvage CHT
and are alive in hematologic and molecular remission at
64, 92, 98 and 118 mos. In the group of 16 patients treat-
ed for hematologic relapse, 9 patients received CHT alone
and died of progressive disease; 5 patients were treated
by CHT and allogeneic SCT, of these, 3 died of progres-
sive disease and 2 are alive in HR and MR at 62 and 74
mos, respectively; finally, 2 patients received CHT fol-
lowed by autologous SCT and both died for progressive
disease. Disease progression was associated in this series
with a high incidence of extramedullary leukemia infil-
tration. In fact, CNS involvement was documented in 8
patients while one patient had APL localisation in the
external ear.  Our findings indicate that APL patients mol-
ecularly resistant to the AIDA protocol have no distin-
guishing features at presentation. Outcome results sug-
gest the need of early therapeutic intervention with
aggressive treatment prior to the occurrence of hemato-
logic relapse.

PU118
INCIDENCE OF LATE RELAPSE (> 5 YEARS) IN PATIENTS WITH
ACUTE PROMYELOCYTIC LEUKEMIA
Carmosino I, Latagliata R, Breccia M, D’Andrea M,
Testi AM, Gallucci C, Avvisati G,§ Petti MC,* Lo Coco F,
Cimino G
Dipartimento di Biotecnologie Umane ed Ematologia,
Università “La Sapienza” di Roma, §Ematologia,
Università Campus Bio-Medico, Roma, *Ematologia,
Istituto Regina Elena, Roma, Italy

Late relapse (5 - 20 years after diagnosis) have been
already reported in many hematologic diseases, but
have been seldom described up to now in patients with
Acute Promyelocytic Leukemia (APL). We report 4 cas-
es of APL patients in late relapse observed at our Insti-
tution in a 10-year period (1/88 - 12/97). Clinical char-
acteristics at 1st APL diagnosis are shown in the Table
1: the diagnosis of late relapse was made 60, 61, 71 and
155 months respectively after the onset of APL, and
31, 39, 52 and 121 months respectively after the stop
of 1st treatment plan. 

Table 1. Main characteristics of patients at time of APL diagnosis and treatments received. 

Case Pt. Sex/Age WBC Platelets PML/RARa Front line Risk Karyotype
(x109/l) (x109/l) isoform therapy

1 L M/22 5.4 15 IMI30 I t(15;17)
2 Z F/16 30.3 9 LAP88 H t(15;17)
3 M F/16 12 16.3 BCR1 AIDA H t(15;17)
4 P M16 3.5 18 BCR3 AIDA I t(15;17)

Patient #1 had a marrow relapse, patient #2 a mar-
row relapse with ear localization, patient #3 a molec-
ular relapse with ear localization and patient #4 an
isolated ear localization while in molecular complete
remission (MCR): as a matter of fact, in 3/4 cases there
was an ear localization of disease when the relapse
occurred. Patient #1 was treated with ATRA alone, fol-
lowed by allogeneic bone marrow transplantation: he
is alive and in 2nd MCR after 72 months from trans-
plantation. The other 3 patients received APL-relapse
GIMEMA protocol (ATRA + Mitoxantrone + Cytarabine)
and are all in 2nd MCR after 18, 20 and 30 months,
respectively. These cases demonstrate that in APL
patients late relapse is a less rare event then previous-
ly reported, with a good prognosis with reinduction
standard treatments: the high rate of ear involvement
at relapse in our cases might be explained considering
the ear like a disease sanctuary, in which residual blast
cells could escape from treatment and eventually pro-
liferate again after a long period.

PU119
FLAG-IDA IN THE TREATMENT OF REFRACTORY/RELAPSED ACUTE
MYELOID LEUKEMIA: SINGLE CENTER EXPERIENCE
Pastore D,* Specchia G,*° Carluccio P,* Liso A,*
Mestice A,* Rizzi R,* Greco G,* Buquicchio C,*
Ciuffreda L,* Guaragna GL,* Pietrantuono G,* Liso V*
*Department of Hematology, University of Bari; °Hema-
tology, University and Hospital of Foggia, Italy

Patients with relapsed or refractory acute myeloid
leukemia (AML) have poor outcome and unfavourable
response to chemotherapy; the morbidity of further
chemotherapy is considerable, as most patients have
already been exposed to intensive chemotherapy. The
achievement of CR1 in refractory patients and CR2 in
relapsed patients may offer the opportunity of further
treatment, including transplantation procedures, pro-
vided that the toxicity of the salvage regimen is accept-
able. We evaluated the efficacy and toxicity profiles of
the combination of fludarabine, high dose cytosine-ara-
binoside, idarubicin and G-CSF in refractory/relapsed
AML patients. Between October 1998 and December
2002, 54 AML patients were treated with FLAG-IDA (flu-
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darabine 30 mg/m2, ARA-C 2 g/m2 for 5 days, idarubicin
10 mg/m2 for 3 days and G-CSF 5 mcg/kg from day +6
until neutrophil recovery). Thirty-four patients were in
relapse after conventional chemotherapy including
cytarabine, etoposide and daunorubicin or mitoxantrone
according to GIMEMA protocols; 5 were in relapse after
autologous peripheral stem cells transplantation and 3
after allogeneic bone marrow transplantation. Twelve
patients had refractory disease after induction
chemotherapy including standard doses of cytarabine
(10 days), mitoxantrone or daunorubicin (3 days) and
etoposide (5 days). Recovery of neutrophils and platelets
required a median of 19 and 22 days from the start of
therapy. Complete remission (CR) was obtained in 28/54
(51.8%) patients and 4/54 (7.4%) died during reinduc-
tion therapy: 2 due to cerebral hemorrage, 1 due to
fungemia (C. tropicalis) and 1 due to multi-organ fail-
ure. Fever >38.5°C was observed in 50/54 (92.5%)
patients, 34 being FUO and 16 documented infections;
46/54 (85.1%) developed mucositis and 22/54 (40.7%)
had grade 2 WHO transient liver toxicity. After achiev-
ing CR 13 patients received allogeneic stem cell trans-
plantation, 5 patients received autologous stem cell
transplantation, 4 were judged unable to receive any
further therapy and 6 refused other therapy. Twelve
patients are at present in continuous CR after a median
follow-up of 10 months (range 4-30). In our experience
FLAG-IDA is a well tolerated and effective regimen in
relapsed/refractory AML; the toxicity is acceptable,
enabling most patients to receive further treatment,
including transplantation procedures.

PU120
MULTIPARAMETRIC IMMUNOPHENOTYPING IN ADULT ACUTE
LEUKEMIA: CORRELATION WITH KARYOTYPIC ABNORMALITIES
Mestice A, Specchia G, Pannunzio A, Pastore D, Greco
G, Roberti MG, Ciuffreda L, Sibilla S, Mattia M,
Gentile M, Orofino C, Liso V
Department of Hematology, University of Bari, Italy

Immunophenotyping is an essential method for the
diagnosis and classification of acute lymphoblastic
leukemia and is particularly important for the correct
identification of AML-M0 and AML-M7. Furthermore,
immunophenotyping has been reported to be able to
detect atypical phenotypes, serving to identify mini-
mal residual disease and to predict the presence of
some structural chromosomal abnormalities such as
t(15;17), t(8;21) and inv(16) in AML and t(9;22) and
t(4;11) in ALL.  We evaluated the correlation between
immunophenotypic findings and karyotypic abnormal-
ities in a large cohort of adult acute leukemia patients
in order to assess whether immunophenotyping can
suggest the presence of structural chromosomal abnor-
malities. In a group of 352 cases of adult acute

leukemia (130 B cell acute lymphoblastic leukemia, 222
acute myeloid leukemia) we analysed immunopheno-
typic findings with a large panel of monoclonal anti-
bodies, and karyotypic abnormalities by conventional
cytogenetic and/or RT-PCR. Out of 130 B-ALL cases, 30
(23%) had the t(9;22) and 5 (4%) the t(4;11). In the
AML group (7 M0, 14 M1, 66 M2, 67 M3, 5 M3v, 28 M4,
6 M4eo, 21 M5, 6 M6 and 2 M7) the t(15;17) was found
in all M3 cases, while the t(8;21) was observed in 9%
(1 M0, 16 M2, 2 M4) and the inv(16) in 3% (1 M2, 5
M4eo).  In ALL with t(9;22) we observed a significant-
ly higher expression of CD10, CD34 and CD13 (p=0.006,
0.012, 0.034, respectively) while in ALL with t(4;11)
CD10 was absent but there was a high frequency of
CD15 expression (p=0.001). The predictive value of
immunophenotyping for the t(9;22) was even more evi-
dent (p<0.0001) when antigen coexpression
(CD10/CD13/CD33/CD34) was investigated. In M3 cas-
es we found a lower expression of HLA-DR and CD34
(p<0.001) and a higher expression of CD2 (v=0.02); all
but one variant M3 (80%)  were CD2+ vs. only 14 out
of 67 (21%) classical M3. The t(8;21) cases demon-
strated a significantly higher frequency of CD19
(p<0.001) and CD56, CD34, CD15, HLA-DR expression
(p<0.05); in cases with inv(16) a high frequency of CD2
expression (p=0.004) was observed. Our results con-
firm the correlation reported between some structural
chromosomal abnormalities and antigen expression;
however, CD13 and CD15 expression in B-ALL does not
seem to be confined to cases with t(9;22) and t(4;11),
respectively. In AML cases, too, there seems to be  a
strong but not strict correlation between CD19 and
CD2 expression with t(8;21) and inv(16), respectively,
and the lack of HLA-DR, CD34 and CD15 expression in
cases with t(15;17). Further studies in a large series are
needed to investigate whether quantitative immuno-
phenotyping could improve the identification of cyto-
genetically distinct subgroups of acute leukemias.

Myelodysplastic Syndromes

PU121
VERY LONG SURVIVAL IN A PATIENT WITH MYELODYSPLATIC
SYNDROME PRESENTING AN 11Q23 INTERSTITIAL DELETION,
RESEMBLING A 5Q- SYNDROME
Scaramucci L, Niscola P, Carai A,° Bongarzoni V,
Ciafrino R, De Gregoris C, Morucci M, Tini V,
Montanaro M
Hematology Unit, °Pathology Departement, Azienda
Sanitaria Locale ASL Viterbo, Italy

We report the case of an old patient with myelodys-
platic syndrome (MDS) presenting an interstitial dele-
tion of the long arm of chromosome 11 (del 11q23),
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showing morphological and clinical features resem-
bling a 5q- syndrome, slowly progressive disease and
long survival. We have followed an 83-year-old man
since March 1995 because of mild macrocytic anemia
and moderate thrombocytosis. His past medical histo-
ry and the physical and instrumental examinations
were not remarkable. The bone marrow (BM) was
hypercellular and showed an increased number of non-
lobulated mononuclear megakaryocytic cells, erythroid
hyperplasia and no excess of blasts. Cytogenetic analy-
sis revealed the interstitial deletion of long arm of chro-
mosome 11, involving the q23 region. He was diag-
nosed as having MDS (refractory anemia). Two years
later, when it was developed, according to International
Prognostic Scoring System (IPSS), the patient was clas-
sified in the intermediate 1 risk group (score 0.5). He
was monitored without being given any medication
until 24 months later, when he required transfusion
because of the symptomatic anemia. To date, 98
months after the primary MDS diagnosis, the patient is
91-year-old and has anemia, requiring about one red
blood cell unit every week, accompanied by a moder-
ate thrombocytosis and a recently developed mild neu-
tropenia. A recently performed re-evaluation showed a
7 percent of and no other remarkable changes on BM.
The karyotipe evaluation revealed the presence of both
a normal population (20%) and an 80% abnormal
clone. Interphase cytogenetic analysis performed on
two BM samples evaluating 10 (8 abnormal) and 14
(12 abnormal) metaphases respectively, excluded the
critical genes on 5q. Some clinical and biological
aspects of this case, such as the similar BM morpho-
logic features, the transfusion dependent anemia, the
thrombocytosis and the favourable course, resemble a
5q- syndrome. Karyotyping is important for the diag-
nosis and prognosis of MDS. The 11q23 abnormalities
have been found in several hematologic disorders,
including a minority of MDS, and are reported to be
prognostically adverse. In our case, this abnormality
was found together the typical features of a 5q- syn-
drome and is associated with a good outcome. Studies
on large MDS series are required to establish whether
this observation is sporadic or could be correlated to a
distinctive clinical entity.

PU122
ANTI-TUMOR NECROSIS FACTOR THERAPY WITH A MONOCLONAL
CHIMERIC ANTIBODY (INFLIXIMAB) IN MYELODISPLASTIC SYN-
DROME. TWO CASE REPORTS
Capochiani E
Hematology Section, Oncology Department, Spedali
Riuniti di Livorno, Livorno, Italy

The myelodysplastic syndromes (MDS) are a hetero-
geneous group of stem cell disorders characterized by
pancytopenia, ineffective hematopoiesis and a risk OF

progression to aplastic anemia or acute myeloid
leukemia. In the last few years some progress has been
made in the understanding of the different disease
mechanisms; laboratory and clinical observations have
suggested that in some MDS, immune mechanisms may
contribute to the impaired blood cell production. Tumour
necrosis factor α (TNF-α)levels have been reported to be
elevated in MSD and correlated with the number of
apoptotic cells in the marrow, degree of anemia ad prog-
nosis. Infliximab (Remicade) is a chimaeric IgG-κ human
and murine antibody that inhibits TNF-α, and the inhi-
bition of TNF production can be a new therapeutic strat-
egy in pancytopenic MDS. We have treated two patients,
(male, age 62 and 67), with refractory anemia with
ringed sideroblast (RARS) in according with WHO clas-
sification, and pancytopenia (Patient #1: Hb 6.7 g/dL,
WBC 0.9×106/L µL, PLT 54×106/L µL; Patient #2: Hb 8.2
g/dL, WBC 1.4×106/L µL, PLT 43×106/L µL). IPSS score
0,5. Non chromosomal abnormalities were founded in
bone marrow evaluation. The MDS duration in months
were 17 and 12 respectively and the patients were trans-
fusion dependent (Patient #1: two units every 2 weeks;
Patient #2: two units every 3 weeks), refractory to ery-
thropoietin (Patient #1: 80000 International Units/week;
Patient #2: 40000 International Units/week plus G-CSF
150 µg/mq/day), and refractory to the Raza schedule
(pentoxifilline, ciprofloxacin, amifostine and steroids).
TNF-α levels were elevated (Patient #1: 114 pg/mL;
Patient #2: 88 pg/mL with normal values 0-10). We have
treated the patients with Infliximab at the doses usual-
ly used in active Crohn disease (5 mg/kg at day 0, 5
mg/kg at day +14, and 5 mg/kg at day +42). Hemato-
logic status was recognized at day +21 and +49, and
summarized in Table 1.  

Day 0 Day +14 Day +49
Pt 1 Pt 2 Pt 1 Pt 2 Pt 1 Pt 2

Hb g/dL 6.7 8.2 8.1 8.0 9.4 8.9
WBC ×106 µL 0.9 1.4 1.2 1.3 2.2 1.8

PMN% 26 41 31 33 39 30
PLT ×106 µL 54 43 66 37 74 39

Retic.×106µL 22 19 41 35 40 30

TNF-a pg/mL 114 88 78 78 12 54

Both patients completed the treatment and were
evaluated for toxicity and response. No adverse reac-
tion was observed during infusion of infliximab, and
serious infections were not observed during the treat-
ment period or in follow-up. Response appear in pt 1
after the first dose but the maximum levels in Hb and
WBC count were after the third dose. At the end of
treatment the patients became transfusion-indepen-
dent, sustained for 8 weeks; for this reason we have



included the patients in maintenance protocol (5 mg/kg
every 8 weeks). Actually the transfusion care therapy is
one unit every 30 day (mean). Infliximab is well toler-
ated and easily administered, and its use in combina-
tion with other drugs might be of benefit to some
patients with MDS. A pilot trial to evaluated clinical-
ly-relevant responses is needed.

PU123
MYELODYSPLASTIC SYNDROME-RELATED LATENT AUTOIMMUNE
HEMOLYSIS ENHANCED BY ERYTHROPOIETIN TREATMENT AND
DISCOVERED BY THE MITOGEN-STIMULATED DIRECT ANTIGLOBULIN
TEST (MS-DAT)
Cesana C,* Boschetti C,** Barcellini W,** Vercellati C,**
D’Avanzo G,° Monguzzi A,* Zanella A**
*Unità Operativa Trasfusionale, Ospedale “Città di
Sesto San Giovanni”; Sesto San Giovanni, **Diparti-
mento di Ematologia, IRCCS Ospedale Maggiore, Mila-
no, and °Dipartimento di Ematologia, Ospedale
Niguarda Ca’ Granda, Milano, Italy

Introduction: Myelodysplastic syndromes (MDS) can
be associated with mild hemolysis due to ineffective ery-
thropoiesis, acquired red blood cell (RBC) defects, parox-
ysmal nocturnal hemoglobinuria-like clones, or autoim-
mune hemolytic anemia (AIHA). Direct antiglobulin test
(DAT)-negative AIHA is mostly diagnosed by exclusion.
Although recombinant human erythropoietin (EPO)
(rHuEPO) is effective in low-risk MDS, its safety in the
presence of latent autoimmune hemolysis is largely
unknown. We describe a MDS-related DAT-negative
AIHA enhanced by rHuEPO and discovered by the mito-
gen stimulated (MS)-DAT, a recently described test able
to detect latent anti-RBC antibodies in B-chronic lym-
phocytic leukemia.Case Report: An 80-year-old male
was diagnosed as refractory anemia in May 2000.
Peripheral blood (PB) showed hemoglobin (Hb) 6.6 g/dL,
white blood cells 4.2×109/L (neutrophils 67%, lympho-
cytes 31%, monocytes 2%), platelets 87×109/L, MCV 109
fL, and Pelger-Huët-like anomaly. Bone marrow (BM)
showed erythroid and megakaryocytic dysplasia, and
normal myeloid precursors. The karyotype was 46 XY,
add(9)(q?)[22/22]. At diagnosis reticulocyte counts were
low (13×109/L), but increased lactate dehydrogenase
(LDH) (985 U/L, normal: 270-600) and unconjugated
bilirubin (1.71 mg/dL, normal: 0-0.7) and decreased hap-
toglobin (6 mg/dL, normal: 18-230) suggested mild
hemolysis. The standard DAT and the indirect antiglob-
ulin test (IAT) were negative. Chronic transfusion support
with 2 packed RBC units every 15 d and oral prednisone
25 mg/d were started. An initial two-months treatment
with rHuEPO 10,000 UI s.c. trice pw induced only a tran-
sient Hb rise followed by a sharp worsening of the ane-
mia that was not investigated. Chronic transfusion sup-
ply and oral prednisone were continued. In May 2002, a

trial with higher rHuEPO doses (40,000 UI s.c. pw) was
undertaken. At that time, serum EPO levels were 49 (nor-
mal: 10-28) mU/mL; reticulocyte counts (115×109/L),
LDH (885 U/L), and unconjugated bilirubin (1.4 mg/dL)
were slightly increased and haptoglobin was 6 mg/dL. A
few days after the first rHuEPO administration, pallor
and jaundice without hepatosplenomegaly appeared,
and Hb levels steady fell down to 6.6 g/dL. PB showed
anisopoikilocytosis with rare schistocytes, and PB ery-
throblasts (4.5×109/L). Reticulocytes, LDH and unconju-
gated bilirubin sharply increased up to 1,165 109/L, 1,021
U/L and 2.9 mg/dL, respectively. Haptoglobin was unde-
tectable. Urine hemosiderin was positive. The BM
showed erythroblastosis with trilineage dysplasia. The
standard DAT and the IAT were repeatedly negative. Ham
and sugar water tests were negative, and the cytofluo-
rimetric assessment of CD55/CD59 was unremarkable.
Hb electrophoresis and RBC osmotic fragility were nor-
mal. RBC enzymes and SDS PAGE analysis of RBC mem-
brane proteins were normal. MS-DAT showed autolo-
gous RBC-bound IgG in unstimulated whole blood cul-
ture (312 IgG ng/mL); mitogen stimulation with PHA,
PMA and PWM increased the autologous RBC-bound
IgG to 608, 782 and 432 ng/mL respectively. The trans-
fusion supply doubled during rHuEPO treatment, and
returned to 2 packed RBC units every 15 d after drug
suspension. Conclusions: Our case (i) demonstrates that
in MDS-related DAT-negative AIHA rHuEPO effective-
ness fails, as previously observed in DAT-positive AIHAs
associated with systemic autoimmune disorders; (ii)
shows that refractoriness to rHuEPO in such occurrences
is likely to result from hemolysis of an expanded clonal
RBC population sensitized by anti-RBC antibodies; and
(iii) suggests that, although the evidence of a mild DAT-
negative hemolysis is not an absolute controindication
towards the use of rHuEPO in MDS patients, the assess-
ment of latent anti-RBC antibodies by means of the MS-
DAT is mandatory.

PU124
THALIDOMIDE IN THE TREATMENT OF PATIENTS WITH
MYELODYSPLASTIC SYNDROMES OR SMOULDERING
ACUTE MYELOID LEUKEMIA
Finelli C, Piccaluga PP, Martinelli G, Visani G,*
Malagola M, El-cheikh J, Vigna E, Rondoni M, Gaitani
S, Bosi C, Dizdari A, Grafone T, Ascani S, Pileri S,
Baccarani M
Istituto di Ematologia e Oncologia Medica “Seràgnoli”,
Università di Bologna, Azienda Ospedaliera
“S.Orsola-Malpighi”, Bologna; Divisione di Ematologia,
Azienda Ospedaliera S.Salvatore, Pesaro*, Italy

From January 2000, 7 patients affected by myelodys-
plastic sindromes (MDS), or smouldering acute myeloid
leukemia (AML), not elegible for standard chemothera-
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py, were treated with thalidomide in our Institution. The
clinical and hematological features of the patients were:
4 males, 3 females; median age: 74 (range: 59-75) yrs.
Median time from diagnosis to thalidomide treatment:
30 (range: 12-50) months. Haematological diagnosis
(FAB): refractory anemia (RA): 4 patients; refractory ane-
mia with excess of blast cells (RAEB): 1 patient; smoul-
dering AML: 2 patients. Haematological parameters pre-
treatment: median Hb: 8,7 (6.3-13.8) g/dL; median WBC
count: 2.0 (0.9-6.1) ×109/L; median platelet count:
51(19-157) ×109/L. Six patients with transfusion-depen-
dent anemia, and 6 with thrombocytopenia. Prognostic
score (IPSS) (Greenberg, 1997): low risk: 1 patient;
intermediate-1 risk: 3 patients; intermediate-2 risk: 1
patient; high risk: 2 patients (both with smouldering
AML). Thalidomide was administered orally, at an initial
daily dosage of 100 mg, gradually increased up to 400
mg, except for the appearance of unacceptable side
effects. The minimum planned duration of the treatment
was of 16 weeks. 5 patients (71.4%) prematurely (i.e.
before the end of 16th week) discontinued thalidomide
because of poor tolerance. The incidence of side effects
was considerable: sleepiness: 5 cases; constipation: 4
cases; peripheral neuropathy: 4 cases; others (dizziness,
nausea, headache, itching, mouth dryness, mental con-
fusion): 4 cases. 3 patients (42.8%) showed a favourable
response to thalidomide, with a > 2g/dL increase of Hb
level in 1 case, a > 20.000 ×109/Lincrease of platelet
count in 2 patients, and a > 50% reduction of the trans-
fusion rate in 2 subjects. Only one patient is still on
maintenance treatment. Our experience confirms the
data of other Authors, as regards both the effectiveness
and the poor tolerability of thalidomide in the setting of
MDS patients, characterised by a high incidence of old
subjects, often with clinically significant co-morbidities.
However, thalidomide proved to be effective in a signif-
icant fraction of MDS patients, so stimulating the search
for effective and more tolerable thalidomide analogues.

PU125
AUTOIMMUNE MANIFESTATIONS AND CHRONIC MYELOMONOCYTIC
LEUKEMIA: A CASE REPORT
Tonelli S, Carrieri G, Capitelli M, Fontana MC, Cioni G
Unità Operativa Di Medicina Interna, Ospedale Di
Pavullo Nel Frignano, Dipartimento Di Medicina Inter-
na, Azienda Usl Di Modena, Italy

Chronic myelomonocytic leukemia (CMML) is a het-
erogeneous hematologic disorder with myelodysplastic
and myeloproliferative features. CMML occurs in elder-
ly patients, may be associated with lymphadenopathy
and splenomegaly; the possible presence of antiplatelet
antibodies, anti red blood cell antibodies and mono-
clonal gammopathy of undetermined significance have
been reported. Skin infiltration, serous effusions and

autoimmune manifestations may occur. We report a case
of a 77-year-old man with CMML who developed pleur-
al and pericardial effusion and presented autoimmune
manifestations have been observed. The patient was
symptomatic for recurrent throat and urinary infections
sometimes associated with fever during the evening and
fatigue without coutaneous and mucosal hemorrhagic
diathesis, lymphoadenomegaly and splenohepatomegaly.
The blood cell count revealed leukopenia (2200 leuko-
cytes/mm3) with severe neutropenia (neutrophils 7 per
cent) and monocytosis (1140 monocytes/mm3), throm-
bocytopenia (67000 platelets/mm3) while only a mild
reduction of hemoglobin level (10 grams per deciliter)
was noted. IgG level was 4527 mg per deciliter (poly-
clonal). Routine blood culture for the most common bac-
terial, fungal and viral agent, were negative. Bone mar-
row aspiration revealed hypercellularity (about 80 per
cent), active erythropoiesis, increased monocytes and
megakaryocytes and blast cell below 20 per cent. Periph-
eral blood and bone marrow smears substantiated a
diagnosis of CMML. Karyotype was normal (46 XY). On
molecular genetic analysis, no bcr/abl rearrangement
was detectable (by RT-PCR). Some weeks later, the
patient was admitted to our hospital because of a pro-
gressive dyspnea, fatigue, fever, dry cough. On exami-
nation, the patient was tachypnoic and pale; pulmonary
examination revealed decreased bilateral breathing
sounds with percussion dullness in both lungs. A chest
radiography and computed tomography indicated bilat-
eral pleural effusion (greater on the left), initial pul-
monary fibrosis and cardiomegaly: a small pericardial
effusion was confirmed by echocardiography. There was
moderate splenomegaly without hepatomegaly and
lymph node enlargement. The blood cell count was sta-
ble as to diagnosis. Thoracentesis was performed and
revealed serous fluid. A cytological study of the fluid did
not indicate a leukemic infiltration. The patient started
antibiotic and antimicotic therapy for one week without
clinical improvment. Immunological study of blood
showed antinuclear positive antibodies (ANA) at a titer
of 1:320 and anti-dsDNA positive antibodies, cytoplas-
matic anti-neutrophils positive antibodies (ANCA) with
pattern p-ANCA, antiplatelet positive antibodies (PAIg),
anticardiolipin negative antibodies. Prednisone treat-
ment was initiated (25 mg/day). Fever ceased immedi-
ately and progressive clinical improvement was
observed. Two weeks later chest radiography showed the
regression of the pleural effusion. The blood cell count
revealed a resolution of leukopenia, neutropenia, throm-
bocytopenia and anemia. The patient is now on pred-
nisone therapy and remains in good general health. Con-
clusions. Only 8 cases of pleural effusion and 7 cases of
pericardial effusion during CMML have so far been
described: 5 of 8 have been associated with pleural effu-
sion due to leukemic infiltration while the 7 cases of
pericardial effusion were all due to leukemic infiltration.
Abnormal B- and T-cell interactions and deficient T cell
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responses to antigen presentation may play an impor-
tant role in the pathogenesis of immune dysregulation.

PU126
ACQUIRED STORAGE POOL DISEASE: FIRST SIGN OF
MYELODYSPLASTIC SYNDROME. A CASE REPORT.
Santoro C,* Riondino S,° Gallucci C,* Montefusco E,*
Lotti L,° Pulcinelli F°
°Dipartimento medicina sperimentale e patologia,
*Ematologia, Dipartimento di Biotecnologie Cellulari
ed Ematologia, Università “ La Sapienza” Roma, Italy

A 73-year-old male patient affected by a chronic
myelomonocytic leukemia (CrMML) is described.  In july
2002 he presented a large abdominal hematoma conse-
quent to physiotherapy. The anamnesis was negative for
hemorragic disorders and he was sent to the Hematol-
ogy Institute to be studied for a suspected acquired
coagulopathy. At this time the patient had normal blood
count and coagulation parameters. A prolonged bleed-
ing time (14 min) was the only alteration observed. These
data were very similar in three different examinations
executed in our Institute. A von Willebrand Disease was
excluded on the basis of the negativity of the screening
tests: F VIII:C 118%; vWF 80%; CBA 100%; CBA/VWF
1,2. A platelet disfunction was thus considered. Platelet
aggregation (PA) revealed an impaired response to Col-
lagen (5 µg/mL), arachidonic acid (1 mM), Epinephreine
(15 µM) and ADP (5 µM). Platelet secretion of the dense
granule contents was evaluated by means of the luci-
pherine/lucipherase system. The results of the ATP
released obtained in response to the same agonists, at
the same concentrations, showed the absence of gran-
ule secretion. This finding was consistent with an
acquired storage pool disease. Electron microscopy stud-
ies confirmed a marked reduction of both α and, more
evidently, dense granules constituents. Platelet aggluti-
nation following different concentrations of Ristocetin
(0.75, 1, 1.25 and 1.5 mg/mL) (RIPA test) was normal,
indicating no concomitant Bernard Soulier-like func-
tional defect. The platelet count, as well as the mean
platelet volume (MPV), remained within the normal
range throught the follow-up. Morphological examina-
tion confirmed the absence of alteration of the platelet
size. On april 2003 the patient showed for the first time
WBC 33,070×109/L with 17.6% of monocytes (M
5,820×109/L). A bone marrow aspiration and biological
studies confirmed a diagnosis of chronic myelomono-
cytic leukemia. These observations provide further evi-
dence that an acquired platelet disfunction might rep-
resent the first sign of a myelodysplastic syndrome.
Patients with acquired platelet defects require a close
follow-up in order to early identify the eventual onset
of myelodysplastic syndromes.

PU127
PROGNOSTIC SIGNIFICANCE OF BONE MARROW BFU-E AND
CFU-GM IN PRIMARY MYELODISPLASTIC SYNDROMES (MDS)
Bonfichi M, Ferretti E, Marseglia C, Lunghi M, Astori
C, Brusamolino E, Lazzarino M
Division of Hematology IRCCS Policlinico S. Matteo,
University of Pavia, Italy

The myelodisplastic syndromes (MDS) are clonal dis-
orders of the bone marrow in which the capability of
stem cells to differentiate is impaired and in which
there is the possibility of evolution in acute leukemia.
The necessity to identify prognostic factor loaded to
classification that try to compare clinical data to bio-
logical results. Cell cultures (BFU-E, CFU-GM) in the
past were utilized to identify prognostic class but with-
out great confirmations. In this study we utilized bone
marrow BFU-E and CFU-GM at presentation in MDS
patients with the aim to correlate the results of hemo-
poietic cell cultures with diagnostic/prognostic classi-
fications (FAB and IPSS). The patients were 26 (15
males, 11 females), median age 58.6 yrs (range 21-89):
8 RA, 5 RARS, 4 CMML, 9 RAEB. IPSS was applied when
possible: 5 low risk, 7 int. 1, 3 Int. 2. The numbers of
BFU-E and CFU-GM were respectively 11±21 and
292±336x105 cells in RAEB, 1±2 and 95±92 in CMML,
59±53 and 116±119 in RA/RARS. Because the absolute
colony numbers with high standard deviations were
inconclusive we tried to identify a new variable to bet-
ter fit our results. The BFU-E/CFU-GM ratio seems suit-
able for our aim and moreover this new index appears
to be well correlated to the clinical developments of our
patients. With a cut off of 0.5 (high risk MDS were
<0.5; low risk were >0.5) this ratio resulted signifi-
cantly correlated to FAB classification (r=0.56) and well
correlated to IPSS. Cell culture values fitted as BFU-
E/CFU-GM ratio are useful to confirm or ameliorate the
indications of others prognostic classifications.

PU128
MYELODYSPLASTIC SYNDROMES (MDS) WITH NORMAL KARYOTYPE:
IDENTIFICATION OF CLINICAL FEATURES OF PROGNOSTIC
SIGNIFICANCE FOR RISK OF TRANSFORMATION
Breccia M, Latagliata R, Carmosino I, Mancini M,
Finolezzi E, Morano G, Gentilini F,  Milano F,
Mandelli F, Alimena G

Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università “La Sapienza”, Roma, Italy

We retrospectively analyzed our series of MDS with
normal karyotype observed in a period of 11 years, with
the aim of identifying presenting clinical features of pos-
sible prognostic significance for poor outcome.  Between
January 1986 and December 1997, 98 patients were
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diagnosed at our Institution as having MDS syndrome
with normal karyotype (58% of the whole valuable MDS
population).  There were 59 males (60%) and 39 females
(40%); median age was 63.8 years (range 23-82.8).
According to FAB classification, 29 patients had RA
(29%), 11 had RARS (11.2%), 26 had RAEB (26.5%), 8
had RAEB-t (8%) and 24 patients had CMML (24.4%).
Forty-seven patients (48%) had an hemoglobin value
<10 g/dL, 36 patients (36.7%) had neutrophil count
<2.5×109/L and 31 patients (31.6%) had platelet count
<10×109/L At bone marrow morphological analysis, 55
patients (56%) had <5% blasts, 20 patients (21.4%) 5-
10%, 14 pts (14.2%) 11-20% and 9 pts >20%. Fifty-one
patients (52%) had trilinear bone marrow dysplasia. Six-
ty patients (61.2%) required transfusional support; 44
patients (44.8%) had infectious complications and 13
pts (13.2%) presented one or more hemorrhagic events
at time of diagnosis. Median survival of the 98 pts was
28.9 months (vs median survival of 21.7 months in the
whole MDS population), with a transformation rate into
leukemia of 32%. By the end of follow-up, 41/98 pts
(41.8%) had died, the main cause of death being acute
leukemia. Multivariate analysis demonstrated that a
clinical score as proposed by Bournemouth system, is
the main prognostic indicator for acute leukemic trans-
formation risk; furthermore platelet count < 100×109/L,
presence of hemorrhagic symptoms at time of diagno-
sis and morphologic FAB subgroup appeared to be the
best prognostic indicators for survival. In the absence of
detection of cytogenetic and/or molecular findings of
prognostic value, clinical variables might be of help in
identifying MDS patients with normal karyotype at infe-
rior prognosis. More refined and accurate biological
studies are warranted to better characterize this sub-
group of MDS patients.

PU129
ONCE WEEKLY HIGH DOSE EPOETIN ALFA (R-HUEPO) IS AS
EFFECTIVE AS BI-WEEKLY ADMINISTRATION IN LOW RISK, LOW
ENDOGENOUS ERYTHROPOIRTIN (EPO)MYELODYSPLASTIC (MDS)
PATIENTS
Pasquini MC, Rossi FG, Fantini N, Bertani G,
Molteni M, Fracchiolla NS, Cortelezzi A
Dipartimento di Ematologia, I.R.C.C.S. Ospedale
Maggiore di Milano, Dipartimento di Scienze Mediche,
Università di Milano, Italy

We treated 28 patients with low risk MDS (7 RA, 10
RARS, 11 RAEB 1), low endogenous erythropoietin (less
than 500 mU/mL) as a part of the Italian Fatigue-
QoL/MDS Cooperative Group study. According to this
protocol, patients were given 40,000 IU r-HuEPO s.c
twice weekly, for 4 weeks; afterwards, the dose has
been reduced to 40.000 IU weekly in patients achiev-
ing an erythroid response. Overall erythroid response

was 50% at week 4 (including 28.6% of major respons-
es) and 52% at week 8 (including 24% of major
responses). Normal Hb values were obtained in one
patient after 4 weeks and in 2 patients after 8 weeks.
Results for all the case series of 133 patients at week
4 and 8 (Aloe Spiriti et al, in press) were respectively
59.7% and 68.3%. After stopping enrolment in this
protocol, we treated seven additional MDS low risk
patients (2 AR, 3 RARS and 2 RAEB-1), consecutively
admitted to our Department with anemia (Hb less than
10 g/dL), with a simplified schedule (40.000 IU s.c once
weekly). Seven patients were evaluated at week 4 of
treatment and four patients were evaluated at week 8
of follow-up. The observed response rate was 71% at
week 4 (14.,2% of major responses) for all 7 patients
involved in the study and 75% at week 8 (50% of minor
responses and a single case of complete response).
These results compare favourably with our previous
experience: in fact a weekly administration of r-HuE-
PO is as effective as the twice-weekly schedule in terms
of erythroid response and is associated to a better
patient compliance and cost effectiveness.

PU130
A CASE OF MYELODYSPLASTIC SYNDROME EVOLVING INTO ATYPICAL
CHRONIC MYELOID LEUKEMIA
Guariglia R, Petriccione L, Tambaro FP, Nasuti A,
Svanera G, Tirelli A
Department of Haematology, Transfusion Medicine and
Transplant Immunology, II University of Naples, Italy

Introduction. Atypical chronic myeloid leukemia
(aCML) is a rare myeloproliferative disorder character-
ized by leukocytosis, absence of Philadelphia chromo-
some or BCR-ABL rearrangement, marked dysplasia and
poor outcome.1 According to FAB cooperative group,
aCML can be distinguished from chronic myeloid
leukemia (CML) and chronic myelomonocytic leukemia
(CMML) by the combination of low basophil count and
a percentage of monocytes ranging from 3-10% with
markedly dysplastic immature granulocytes.2 In the pre-
sent report, we describe the case of a man with mye-
olodydplastic syndrome (MDS) who developed an aCML
during the course of the disease. Case Report. A 69-year
old man was admitted to our Department in May 1999
because of neutropenia (1.0×109/L); white blood cells
were 3.0×109/L, hemoglobin was 12.8 g/dL with normal
MCV, MCH and MCHC and platelet count was
191×109/L. Clinical examination was normal and a bone
marrow aspirate showed marked dysplasia with a very
low blasts count. These data supported a diagnosis of
refractory anemia. So the patient was started to a fol-
low-up program till October 2002 when a leukocytosis
(24.9×109/L) and a splenomegaly appeared. Blood
smear showed a high percentage of immature gra-
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nocytes and a leukocyte alkaline phosphatase defi-
cience was revealed. A bone marrow aspirate showed
red cell hypoplasia, myeloid hyperplasia with disgran-
ulopoiesis and both cytogenetic and BCR-ABL
rearrangement analysis resulted negative, suggesting
the diagnose of aCML. Because of poor performance,
the patient was treated only with hydroxyurea obtain-
ing no satisfactory response and six months later he
died from respiratory complications. Discussion. Mor-
phologic features of aCML suggest that this disorder
should be considered a distinct entity more related to
MDS than to myeloproliferative disorders. The evolution
of MDS into aCML has been well documented in liter-
ature3 and, although the heterogeneity of the reported
cases, it is constantly characterized by a poor response
to any chemotherapy regimen and short survival, as
observed in our patient. Such evolution still remains
unclear: aCML has been hypotized to be an unusual
transformation of myelodysplasia in which myeloid
maturation becomes proliferative rather than ineffec-
tive.3 Since aCML rapresents a severe complication of
MDS as well as the more frequent acute leukemia it
would be interesting to find some clinical and/or lab-
oratory parameters (leukocyte alkaline phosphatase
pattern, cytogenetic analysis i.e.) able to predict such
transformation so as to treat in a different way such
patients.
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PU131
BIOLOGICAL EFFECTS OF TREATMENT WITH THALIDOMIDE IN
MYELODYSPLASTIC SYNDROMES
Invernizzi R, Travaglino E, Brugnatelli S, Ramajoli I,
Rovati B, De Amici M,* Ascari E
Medicina Interna ed Oncologia Medica, *Dipartimento
di Pediatria, Università di Pavia, IRCCS Policlinico
S. Matteo, Pavia, Italy

The antiangiogenic, immunomodulatory and anticy-
tokine activities of thalidomide justify its use in
myelodysplastic syndromes (MDS), since an abnormal
bone marrow microenvironment may play a role in the
pathophysiology of these disorders. However, the pre-

cise mechanism by which thalidomide acts in MDS is
not yet fully clear. We treated with thalidomide at the
dose of 50-200 mg daily on a compassionate basis sev-
en patients with primary MDS (four RA, two RARS and
one RAEB-t), M/F 3/4, median age 69 years (range 57-
78), with serious or symptomatic cytopenia, who had
not responded to previous therapies. Clonal cytogenet-
ic abnormalities were present in three patients (5q- in
one case, complex anomalies in two cases). Our aims
were to verify its possible therapeutic efficacy and to
evaluate its influence on some biological parameters.
All patients but one were treated for at least 6 months
and biological studies were performed before therapy
and at intervals of 3 months thereafter. Treatment was
associated with expected side effects, including con-
stipation and weakness, in all cases. We observed
reduction of the transfusion requirement in two cases
(one RA and one RARS) within 2 months; both patients
are still receiving the drug and maintain erythroid
response after periods of treatment of 9 and 12 months
respectively. One RA case became transfusion-inde-
pendent 1 month from start, but he discontinued the
treatment because of skin rash and relapsed 2 months
after. Neutrophil and platelet values did not vary sig-
nificantly. Significant reduction of bone marrow blasts
from 25% to 9% was observed in the RAEB-t case. No
additional chromosomal anomalies appeared during
treatment. Increased BFU-E, CFU-E and CFU-GM were
observed in three cases. The apoptotic rate of bone
marrow cells diminished significantly in five cases from
a mean of 50% (range 20-68) to a mean of 19% (range
8-36), whereas the proliferative activity did not change.
Serum bFGF, TNF-α, IL-1-β, IL-2 and IFN-γ levels did
not vary significantly, whereas serum levels of IL-6 and
VEGF tended to increase. Thalidomide treatment did
not modify the expression of VEGF in bone marrow cells
nor did it alter the expression of matrix metallopro-
teinases 2 and 9. A tendential increase of T suppressor
lymphocytes as well as of NK cells was observed in the
peripheral blood. In conclusion, our findings show that
thalidomide may produce a fairly good hematologic
improvement in erythroid series in MDS, with demon-
stration in vitro of the stimulation of hematopoiesis
and with morphological evidence of reduction of apop-
tosis in bone marrow cells. This therapeutic effect of
thalidomide does not seem to be mediated by inhibi-
tion of cytokine expression.
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PU132
RECOMBINANT HUMAN ERYTHROPOIETIN (RHUEPO) FOR THE
TREATMENT OF MYELODYSPLASIA AND ACUTE MYELOID LEUKEMIA
WITH ERYTHROID MARROW EXPANSION (AML-M6)
Camera A, Andretta C, Langella M, Catalano L,
Rinaldi CR, Pollio G, Alfinito F, De Simone G, Rotoli B
Division of Hematology, Federico II University, Napoli,
Italy

Erythropoietin is the lineage-specific hormone
required for red cell production, influencing differenti-
ation, proliferation and survival of bone-marrow com-
mitted erythroid progenitor cells. Recently, several
studies have reported beneficial effects of treatment
with rHuEPO in myelodysplasia and in anemia of
chemotherapy-treated patients suffering from non-
Hodgkin’s lymphomas, multiple myeloma and solid neo-
plasms. We report a single Institution experience on
the use of rHuEPO in patients suffering from myelodys-
plastic (SMD) syndromes (RA, RARS, RAEB I) or acute
myeloid leukemia with erythroid hyperplasia (AML-M6).
From January 2001 to January 2003, 40 patients, 30
males and 10 females (RA: 20; RARS: 7; RAEB I: 6;
AML-M6: 7), median age 75 years (range 48-90),
received rHuEPO by sc injection at the dose of 10 MIU
3 times/week (patients with MDS) or 5 times/week
(patients with AML-M6). Informed consent was
obtained from all patients. At beginning of the thera-
py, median Hb level and median PCV were 8.3 g/dL and
25%, respectively, and serum EPO level was <200

mU/mL, with a reduced O/P ratio in 38 cases. Patients
with AML-M6 received a differentiative/maturative
approach with the association of rHuEPO and G-CSF
because they were not eligible for intensive chemother-
apy due to age, comorbidities or to leukemia persis-
tence after two lines of cytotoxic treatment. All of them
had the subtype of AML-M6 called ‘with maturation’
(i.e., blastosis with erythroid bone marrow and dysery-
thropoiesis). After 12 weeks, increased hemoglobin lev-
el (median 10 g/dL) was observed in 16/ 20 (80%)
patients with RA, in 4/7 (57%) of those with RARS and
in 2 cases (33%) with RAEB I. As for AML-M6 patients,
complete remission of leukemia was achieved in 5/7
cases, including one patient with chemotherapy refrac-
tory disease. In the subset of responder patients, CR
was observed after four weeks from the start of ther-
apy and was associated with a full blood count recov-
ery. Remission duration lasted from three to six months,
and was associated with an excellent quality of life.
Two patients died of disease progression; one patient
died in remission because of infection. One responding
patient is alive with stable disease after six months
from the start of the therapy. While confirming the
beneficial effect of rHuEPO in a majority of patient with
MDS without excess of blasts, we would like to stress
the possibility of achieving a transient CR in a propor-
tion of patients with AML-M6 with maturation, a dis-
ease known to be resistant to standard chemotherapy.
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MYELOMA AND PLASMA CELL DYSCRASIAS

PU133
EXTRAMEDULLARY RELAPSE AND PROGRESSION IN MULTIPLE
MYELOMA PATIENTS RECEIVING THALIDOMIDE:A DEBATE ON A
POSSIBLE RELATIONSHIP
Scaramucci L, Niscola P, Morucci M, Bongarzoni V,
Andrizzi C, Ciafrino R, De Gregoris C, Tini V, Bibas M,°
Ferrari A,° Andriani A,° Montanaro M
Hematology Unit, Montefiascone Hospital, Azienda
Sanitaria Locale ASL Viterbo, °Hematology Unit,
San Giacomo Hospital, Rome, Italy

Thalidomide (thal) plus dexamethasone (dex) is a sal-
vage treatment in multiple myeloma (MM), allowing to
achieve a response in an about one third of cases. Intra-
venous zoledronic acid provides a meaningful therapeu-
tical effect to skeletal disease, reducing pain and verte-
bral fractures and being maybe able to exert direct anti-
myeloma effects by its immunomodulating effects. The
combination of these three agents represents the most
innovative current salvage approach in the management
of refractory and relapsed pre-treated patients with MM.
However, even in responders to salvage therapy, the
relapse is unavoidable and the patients can only bene-
fit of supportive measures. The pattern and the outcome
of relapsed/refractory disease in 21 consecutive patients
(8 M/13 F, median age 74 yrs.) with pre-treated
advanced MM receiving a salvage treatment with thal,
dex and zolendronate, are reported. Thal was given at a
median dose 150 (100-400) mg/day, dex and zolen-
dronate were respectively given at the dose of 40 mg/day
I.V or P.O. for 4 days and of 4 mg as single I.V. infusion
both every 4 weeks. Eight out of 21 (38%) patients
showed a stable disease, 5 (24%) progressed and 8
(38%) had a complete o partial response. Out of the 8
responders, one deceased without relapse (congestive
hearth failure) and 7 progressed. Median duration of
response was 8 (2-12) months. To date, 4 patients are
alive: 3 with stable MM and 1 with progressive disease.
The median overall survival was 8 (1-16) months. Out of
the 7 patients experiencing relapse, 3 cases presented
untested and very extended pulmonary (2) and frontal
bone (1) plasmocytomas. The remaining 4 patients pre-
sented progressive increase of paraprotein levels asso-
ciated with plasmacytic BM infiltration and new oste-
olytic lesions. The extramedullary manifestations were
treated with radiotherapy and in all relapsers a weekly
dose (500 mg) of cyclofosphamide was added to the cur-
rent therapy. All relapsed patients died after 2 (1-3)
months. Out of the 5 patients with disease progression,
4 presented the typical hematologic features and 1 a
large plasmacytoma, extended from the 5th lumbar

spine to the iliac region. This patient, alive from 19
months, received radiotherapy, weekly cyclofosphamide
and regular courses of dex, as above reported, achieving
a partial and shortly maintained control of disease (5
months) and then progressed, presenting extended mul-
tiple plasmocytomas involving the right lung, multiple
ribs and vertebral spine. A treatment with melphalan I.V.
25 mg/spm with palliative intent was started but she
progressively deteriorated. Median survival after pro-
gression was 2 (1-19) months. The extramedullary
spread, found in 4 (33%)out of 12 refractory/relapsed
patients, suggests a thal-induced selection of a resistant
and more aggressive clone, lacking the regulatory adhe-
sion molecules, involved in the plasma cells traffic and
homing. Studies on larger MM series of patients treat-
ed with thalidomide are required to establish whether
our observation may be due a coincidental events or cor-
related to a distinctive pathological pattern of disease
progression, that could be associated with this treat-
ment.

PU134
TERATOGENICITY PREVENTION IN THALIDOMIDE TREATMENT IN
MULTIPLE MYELOMA
Levrero M
Pharmion S.r.l., Rome, Italy

Discrete changes in regulation of gene expression in
multiple myeloma cells demonstrate that thalidomide
and second generation-analogs may work as a modu-
lator of tumor necrosis α (TNF α). The use of thalido-
mide represents a useful treatment for MM and, in cas-
es of resistance to the drug, in association with PS 341
in far advanced MM (Barlogie, 2002). Known as the
greatest drug tragedy of our time, thalidomide is back
in the international spotlight, not only for recently dis-
covered important therapeutic properties, but also for
the Risk Management Programme in which thalido-
mide will be prescribed, dispensed and used only if
physicians, pharmacists and patients register. The
PRMP, abbreviation for Pharmion Risk Management
Programme, provides fundamental additional value,
since it will work as an effective means of risk man-
agement aimed at preventing teratogenicity in thalido-
mide treatment of MM. Thalidomide  approval in MM
treatment will be an important step forward both safe-
guarding patient’s choices and implementing a well-
defined program for management, education and
responsibleness of patients. The latter is an effort to
prevent the risk of teratogenicity of the drug. Once
again in the history of thalidomide, all the questions
regarding the relationships between health authorities
and pharmaceutical companies, physicians, pharma-
cists and patients, are directed towards the need for a
fully developed and evolved drug policy able to suc-
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cesfully implement thalidomide’s approval. Therefore,
PRMP arises from the requirements of managing the
distribution of a potentially unsafe drug, avoiding the
dangerous black market of thalidomide’s import from
countries in which is available and, finally, monitoring
all the physicians, pharmacists and patients involved, so
that they strictly fulfil procedures of the program: reg-
istration of physicians, pharmacists and patients; edu-
cation specifically addressed to each of those cate-
gories in order to comply with the PRMP and informed
consent of patients.

PU135
DIAGNOSTIC APPROACH AND CLINICAL OUTCOME OF SPINAL
PLASMABLASTIC MYELOMA
Luzi G, Chierichini A, Bartolini M, Iacovino P, Nardelli S,
Persiani M, Ronci B, Monardo F, Esposito S, Annino L
UOD Ematologia Azienda Ospedaliera
S. Giovanni Addolorata, Rome, Italy

Plasmablastic myeloma of the spine is a rare entity
(<10% of Myeloma cases), usually characterized by
both a lack of typical hematologic and serum features
of plasma cell dyscrasia and poor prognosis. An early
neurosurgical approach is mandatory to make a correct
diagnosis and to establish the therapeutic strategy.
Between June 2001 and October 2002, 5 patients (4
males/1 female, median age 54 yrs, range 39-64 yrs),
were admitted to Emergency Department of our Hos-
pital for acute vertebral bone pain. Spinal column NMR
and CT scan images showed the presence of aggressive
lytic bone lesions at C1, D6, L3 levels, however 3 of the
patients had more than one bone lytic lesion.The skele-
tal X-ray did not evidence the involvement of other
segments. Peripheral blood and bone marrow (< 10%
atypical plasma cells) parameters were not diagnostic
for multiple myeloma (MM): only 2 pts. had a serum M
component (IgG<2 g/dL), but in no case were Bence-
Jones protein and hypogammaglobulinemia detectable;
serum β2-microglobulin and reactive C protein were
increased in 2 and 1 pts., respectively; whereas serum
Ca++ and creatinine were in the normal ranges. Since no
patients fulfilled MM diagnostic criteria, a neurosurgi-
cal approach was planned. During surgery both verte-
bral biopsy and stabilization (2 cases) were carried out.
On the histologic specimens basis the diagnosis of plas-
mablastic/anaplastic MM G3 grading) and immature
MM G2 grading) was done in 4 and 1 pts., respective-
ly. One patient died soon after neurosurgery because of
massive pulmonary embolism, the remaining 4 were
enrolled in VAD regimen (4 cycles): 3 resulted respon-
ders (2 complete and 1 partial) and one was refracto-
ry. This one died 11 months later in active disease. Of
the 3 responders, 1 underwent autologous peripheral
stem cell transplant, 1 tandem autologous peripheral

stem cell transplant, 1 (64 yrs old) non-myeloablative
allogeneic transplant; to date they are alive in complete
response for 22+, 11+, 10+ months. The onset of hema-
tologic neoplasia in this cohort of patients was char-
acterized by dramatic symptoms, but lack of biohu-
moral and marrow diagnostic criteria, probably due to
the poor differentiation of the plasma cells tumor. An
early neurosurgical approach plays a role of choice to
make the differential diagnosis as well as to start, as
soon as possible, tailored aggressive therapy. 

PU136
COMPLETE CONTINUING REMISSION IN REFRACTORY MULTIPLE
MYELOMA AFTER THE USE OF ZOLENDRONATE
Sagristani M, Carola A, Gonnella F, Russolillo S,
Nitrato Izzo G, Improta S, Rocco S, Mastrullo L 
UO di Ematologia, P.O. San Gennaro, ASL Napoli 1, Italy

Multiple myeloma is a neoplastic disease, that affects
especially the elderly, even if in recent years it has also
been observed in young patients. Despite the progress-
es in the therapy, it remains an incurable disease.
Painful osteolytic bone destruction is a frequent com-
plication of multiple myeloma, that affects patient’s
quality of life. Bone destruction is mediated by normal
osteoclasts, which respond to local osteoclast activat-
ing factors (OAF), as TNFβ, RANK ligand IL-1β; e IL6,
TNFα, parathyroid hormone-related protein (PTHrP),
MIP-1-α, produced by myeloma cells or other cells of
the microenvironment. Bone-loss leads to fractures,
spinal cordon compression, hypercalcemia and bone
pain. Bisphosphonate therapy has been shown to
reduce complications of bone lesions in multiple myelo-
ma and in other malignancies. In fact bisphonates act
on osteoclasts to inhibit excessive bone resorption.
Recent reports have demonstrated in vitro and in vivo
bisphosphonate effects; in particular it seems that
Zoledronate, a new generation bisphosphonate, also
exert antitumor effects on myeloma cells; this drug has
cytotoxic capacity because it causes apoptosis and pro-
liferation block. We report the case of a 55 year old
female patient, affected by multiple myeloma IgGλ,
without osteolytic lesions, since September 1999. She
had previously been treated with conventional chemo-
therapy as V.C.M.P. schedule (vincristine, ciclophos-
phamide, melphalan, prednisone), obtaining complete
remission (CR). Subsequently, in April 2002, bone mar-
row plasmocytosis was about 20%. For the relapse, she
was treated with thalidomide, dexamethasone and
zoledronate. A dose of Thalidomide of 200 mg/d per os
was given at bedtime; 20 mg/d of dexamethasone was
dosed for four days every 3 weeks; 4 mg of zoledronate
was given as a single i.v. 15-min infusion every 3 weeks.
After 2 months, due to lethargy, hypertension and
abdominal pain, she interrupted thalidomide and dex-
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amethasone, continuing only the zoledronate infusions,
without any toxicity. After five months, the patient
showed a significant response; a greater than 75%
reduction of marrow plasmocytosis (bone marrow plas-
mocytosis was about 4%) was observed and the para-
protein completely disappeared at immunofixation.
Currently, after a year of zoledronate therapy (17 zole-
dronate 4 mg infusions), the patient is in complete
remission, showing a bone marrow plasmocytosis of
about 3%. Using thalidomide it is possible to obtain a
complete remission, but our case demonstrates that
zoledronate is an important drug for multiple myeloma
therapy. In addition to its well-known capacity on bone
marrow resorption, this drug seems to have a direct
anti-tumor effects on multiple myeloma cells. Recent
reports have shown the effects of bisphosphonate zole-
dronate on both multiple myeloma cells and bone mar-
row stromal cells, inducing apoptosis and inhibition of
IL6 and MMP-1, the major metalloproteinase involved
in bone resorption. So our patient has obtained a com-
plete remission with only zoledronate therapy, without
toxicity, demonstrating it as a safe and well tollerated
drug. These data needs to be confirmed in larger clini-
cal trials.

PU137
CRITICAL EVALUATION OF THE ROLE OF
TECHNETIUM- 99M- SESTAMIBI SCINTIGRAPHY IN STAGING AND
FOLLOW-UP OF MULTIPLE MYELOMA, BY COMPARISON WITH MNR
Pizzuti M,* Fe A,° Filardi N,* Attolico I,* Vertone D,*
Mussolin D,° Nappi A,° Schiavariello S,° Nacci G,
Martino L,° Ricciuti F*
*Ematologia, °Medicina Nucleare, Neuroradiologia
Ospedale San Carlo, Potenza, Italy

In our study we evaluated the role of SestaMibi
scintigraphy in myeloma (MM) and verified the pres-
ence of bone lytic lesions by MNR. Methods. Forty-five
patients (30 at baseline, 15 at follow up) affected by
MGUS (6), MM (38: stage I-8 pts, stage II-10 pts, stage
III-19 pts) and Walldenstrom’s macroglobulinemia (1)
were studied by whole bone scans obtained after
administration of 99m Tc SestaMibi. Results are
expressed as pattern of SestaMibi distribution (normal,
diffuse, focal, diffuse + focal) and as score of uptake
extension (1-3) and intensity (1-4) summed up. Ten pts
with D pattern and maximum score <= 4 were evalu-
ated with spine RMN too. Results.  Baseline SestaMibi
results correlate with stage (see Table below) and main
prognostic factors. In the pts evaluated at follow up the
average score was different according to disease activ-
ity (1,1 vs 4). Pts with κ chain MM had a more
advanced stage and higher score than pts with λ chain
MM and were the only showing either F or D+F pattern.
No correlation was found between heavy chain and

stage or SestaMibi results. No difference was found in
average SestaMibi score at baseline between resistant
and responsive to treatment pts. (4,1 vs 4), whereas a
difference has been observed between pts with aggres-
sive disease (progression or early relapse) and pts with
long lasting remission or stable disease (4,9 vs 3,3).
After chemotherapy the average score did not change
in resistant pts while it decreased from 4,3 to 1,5 in pts
achieving clinical remission (in 4 pts SestaMibi con-
verted to negative, while conventional x-Ray skeletal
survey was positive). At relapse SestaMibi converted to
positive. In ten pts with D pattern and maximum score
<= 4 spine MNR did not show any clear sign of bone
involvement. Conclusions. Our study confirms the cor-
relation between SestaMibi and stage, prognostic fac-
tors, disease activity and clinical status in MM also
reported in previous studies. Different results in kappa
and lambda chain MM had not been reported in the lit-
erature before; further investigation of these data is
therefore needed. The higher score at baseline in pts
with poor prognosis could represent an indication to
more intensive treatment. Spine MNR results in ten pts
show that a diffuse SestaMibi pattern with low score
(max. 4) is due to bone marrow plasma cells uptake
and not to bone infiltration with lytic lesions; so it does
not signal a change in stage neither it is an indication
to early beginning of therapy. We plan to evaluate MNR
images in pts with diffuse pattern and high score and
in pts with focal pattern. Our data confirm the role of
SestaMibi in prognostic evaluation and follow up, but
not its relevance in staging.

Diagnosis n. Results Pattern of distribution Average Score

MGUS 6 Negative Normal 0

Myeloma Stage1 7 2 Negative Normal 0
5 Positive Diffuse 4

Myeloma Stage II 5 1 Negative Normal 0
4 Positive 3 Diffuse, 1 D+F 4,6

Myeloma Stage III 11 Positive 5 Diffuse, 6 D+F 5,1

Walldenstrom’s 1 Positive Diffuse 5
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PU138
EVALUATION OF MARKERS OF HYPERCOAGULABLE STATE AND
ENDOTELIAL INJURY IN MULTIPLE MYELOMA (MM) PATIENTS
TREATED WITH THALIDOMIDE AND DEXAMETASONE (THAL-DEX)
Lorenzi A, Corso A, Terulla V,* Airò F,* Varettoni M,
Mangiacavalli S, Zappasodi P, Rusconi C, Lazzarino M
Division of Hematology,University of Pavia, *Depart-
ment of Microbiology, IRCCS Policlinico San Matteo,
Pavia, Italy

thrombosis (DVT) have been reported at various inci-
dence according to the use of thalidomide as single
agent (5%) or in combination with Dexamethasone
(10-15%) or chemotherapy (30%). The pathophysiolo-
gy of this complication is not yet clear. Previous stud-
ies suggest that the increased risk might be attributed
to an endotelial damage by thalidomide. We performed
on a cohort of 13 relapsed-refractory MM patients
treated with low dose Thal (100 mg/day) and Dexam-
ethasone (20 mg p.o./die for 4 days every two weeks)
serial evaluations of different laboratory parameters to
follow their variations during the treatment. No
patients showed previous history of thrombosis. In the
first three months of treatment only one out of 13
patients (7%) developed symptomatic DVT, involving
bilaterally the tibial district and associated with non
fatal pulmonary embolism. Thrombosis arise in the first
months after starting Thal /Dex. We assayed baseline
laboratory evaluation for inherited risk factors for
thrombosis: abnormalities of prothrombin gene
(G20210A), MTHFR gene (C677T and A1298C) and fac-
tor V Laiden (G1691A). No patients had abnormalities
in prothrombine gene; one showed a heterozygosis for
factor V Laiden; three patients had a homozygosis for
MTHFR gene mutation and three patients a heterozy-
gosis for the same mutation, but without evidence of
hyper-homocysteinemia before or during therapy. The
only one patients who had thrombosis was heterozy-
gous for mutated gene MTHFR C677T, with persisting
normal value of homocysteine. We evaluated at base-
line and after 1, 2 and 3 months the levels of plasma
anti-thrombin III, protein C, protein S, and activated
protein C resistance (APCR). Only one patient had
deficit of anti-thrombin III, two a deficit of protein C,
no one showed deficit of protein S neither APCR: these
parameters were never significantly modified by Thal-
Dex therapy in all patients. The only patient who devel-
oped DVT did not present deficit of these parameters.
Since plasma thrombomodulin, PAI I (plasminogen acti-
vator inhibitor I) are thought to be of value as marker
of endotelial injure and prothrombin fragments 1+2
markers of hemostatic activation, we investigate their
plasma concentration according the same schedule (0,
1, 2, and 3 months). Only thrombomodulin (TM) varied
significantly, showing an initial decrease in the first
month (p=0.02) and a successive normalisation at three

months. In particular, the patient who experienced DVT
showed as well a decrease of TM from the baseline val-
ue of 59.26 ng/mL to 10.90 ng/mL after 1 month.

In Table 1 we reported mean and median values of
TM at the serial evaluations.

Median Mean Standard deviation
(ng/mL) (ng/mL) 

Baseline 21.04 23.54 18.76
After 1 month 10.09 10.54 5.30
After 2 months 16.46 16.70 9.40
After 3 months 17.90 21.35 10.21

In conclusion, we did not find relevant abnormalities
of the laboratory assays correlated with thalidomide
therapy. The only significant observation was a decrease
of thrombomodulin in the first month of therapy. 

PU139
HELICOBACTER PYLORI INFECTION AND MONOCLONAL
GAMMOPATHY OF UNDETERMINED SIGNIFICANCE
Capnist G, Radin E, Vespignani M, Scattolin A,
Polistena P, Rocconi R, Sancetta R, Chisesi T
Azienda ULSS 12 Veneziana, Venezia, Italy

The role of Helicobacter pylori (H. pylori) in the inci-
dence and clinical course of monoclonal gammopathy
of undetermined significance (MGUS) is matter of
debate. Recently A.A. Malik (Am J Gastroenterol, 2002;
97:1371) has found a proportion of MGUS patients
infected by H. pylori who showed disappearance of
gammopathy upon eradication of H. pylori. S.V. Rajku-
mar (Br J Haematol, 2002;119:706) did not confirm
either the incidence and the resolution of MGUS with
H. pylori therapy. We have performed a study on 32
consecutive newly diagnosed MGUS patients. Diagno-
sis of MGUS was made according to 1) serum mono-
clonal protein level <3.5g/dL (IgG), <2.0g/dL (IgA),
and/or urine M component <1g/24h 2)bone marrow
plasma cells<10% 3)normal serum calcium, hemoglo-
bin level and serum creatinine, no clinical or laborato-
ry features of amylodosis or light chain deposition dis-
ease. Breath urea test was added to the routine analy-
sis to ascertain H. pylori infection, confirmed with
endoscopic histology. Ten of 32 (31%) patients had H.
pylori infection. Of these 10 no patients showed mod-
ification of gammopathy after disappearance of the H.
pylori. In conclusion, the rate of H. pylori infection in
MGUS compares favourably with non MGUS population
and in our series no patients showed resolution of
MGUS with H. pylori infection. 
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PU140
THALIDOMIDE AND DEXAMETHASONE FOR POOR PROGNOSIS
MULTIPLE MYELOMA PATIENTS
Capnist G, Vespignani M, Chinello M, Polacco S,
Rocconi R, Radin E, Scattolin A, Polistena P, Chisesi T
Azienda ULSS 12 Veneziana, Venezia, Italy

Twenty-three poor prognosis multiple myeloma
patients underwent thalidomide plus dexamethasone
because of relapsed or refractory multiple myeloma. Sev-
enteen of the 23 (74%) had received autologous trans-
plant, 15/23 (65%) double, 2/23 triple transplant. The
median treatment lines was 4 (2-8). The therapy con-
sisted of thalidomide, initial dose of 200 mg/d with
200mg increments at two weeks intervals to a maxi-
mum tolerated dose, up to 800mg. Dexamethasone 40
mg/d on day one through 4, monthly. In a median time
3.5 months (1-8), 15 patients out of 23 (65%) exhibit-
ed partial response. With a median follow-up of 26
months,the time to treatment failure was of 16 and the
response duration of 10.5 months. Median survival from
starting therapy was 18 months. The median adminis-
tered dose was 400 mg/d. Grade 3 neuro toxicity was
recorded in 2 patients requiring reducing dosage. No
patients had grade 3 hematotoxicity. Deep vein throm-
bosis occurred in 2 patients.  In conclusion, our study
confirms that combination of thalidomide plus dexam-
ethasone achieves high response rate, even in heavely
pretreated multiple myeloma patients.

PU141
CLINICAL IMPROVEMENT AFTER AUTOLOGOUS STEM CELL
TRANSPLANTATION IN THREE PATIENTS WITH AL AMYLOIDOSIS
Prosdocimo S, Patriarca F, Filì C, Tomadini V, Skert C,
Tiribelli M, Fanin R
Clinica Ematologia, Dipartimento di Ricerche
Morfologiche e Cliniche, Policlinico Universitario di
Udine, Italy

High-dose chemotherapy with hematopoietic stem
cell support is a promising treatment for patients with
AL amyloidosis in order to improve organ function and
prolong survival. Herein, we report the clinical course
and outcome of 3 patients with AL amyloidosis treated
with high-dose chemotherapy and autologous stem cell
transplantation. Patient #1 was a 56-year-old woman
with spontaneous purpura, macroglossia, carpal syn-
drome, hepatomegaly and serum IgG/κ monoclonal
gammapathy and 50% plasma cell bone marrow infil-
tration. She was treated with 4 monthly cycles of VID
chemotherapy and obtained a partial response. Patient
#2, a 49-year-old woman, started with a nephrotic syn-
drome, micromolecular λ gammapathy and 85% plasma
cell bone marrow infiltration. No response was seen after
standard chemotherapy with 4 VAD cycles. Patient 3 was

a 47 year-old woman, who suffered from dyspepsia and
diarrhea, renal insufficiency and hepatomegaly; she had
also a minimal IgG/κ monoclonal gammapathy and was
refractory to 2 VAD cycles and to 2 melphalan plus pred-
nisone courses. Peripheral blood stem cells were col-
lected after cyclophosphamide + G-CSF at the dose of
7 g/m2 (Patient #1 and 2) or 4 g/m2 (patient 3). Condi-
tioning treatment was carried out with either melpha-
lan 120 g/m2 and busulfan 16 mg/kg (Patient #1 and 2)
or melphalan 140 g/m2 alone (patient 3). Time between
diagnosis and autotransplantation was 20, 12 and 11
months, respectively. All 3 patients had WHO grade III-
IV mucositis and fever during aplasia period. Patient 3
also developed peripheral edema and diarrhea with fecal
colture positive for Candida albicans. No renal toxicity
was seen, except in patient 3 who had a moderate
increase of creatinine. Long-term complications includ-
ed two febrile episodes and transient thrombocytopenia
in Patient #1 and herpes zoster in Patient #2 within 4
months after ASCT. At the 6th month evaluation, Patient
#1 had reached a complete remission of her monoclon-
al disorder and 70 months after autotransplantation she
continued to show improvement of macroglossia, pur-
pura and normalization of alkaline phosphatase serum
level. Patient #2 had a partial remission of monoclonal
gammapathy with persistence of nephrotic syndrome.
Forty-one months after ASCT she had a progression of
amyloid disease with restrictive cardiomyopathy, con-
gestive heart failure and orthostatic hypotension. A sec-
ond autotransplantation was done, conditioned with
melphalan 140 g/2. Hematologic recovery was fast and
uneventful. Ten months after second autotransplanta-
tion the patient showed the disappearance of symptoms
and signs of congestive heart failure and > 90% reduc-
tion of proteinuria. At the evaluation 15 months post-
transplantation, patient 3 had no gastrointestinal symp-
toms, alkaline phosphatase serum level and liver size
were normal and the creatinine concentration had fall-
en from 2 to 1.5 mg/dL. In conclusion, autologous stem
cell transplantation in patients with AL amyloidosis
appears to be an effective procedure that is worth
extending to a large number of patients.

PU142
LOW DOSE THALIDOMIDE±DEXAMETHASONE ALLOWS A
PROLONGED CONTROL OF DISEASE IN THE MAJORITY OF PATIENTS
WITH MULTIPLE MYELOMA 
Ballerini F, Varaldo R, Canepa L,  Clavio M, Miglino M,
Venturino C, Balocco M, Michelis Gl, Gobbi M
Department of Haematology and Oncology, University
of Genoa, Italy

We report our long-term follow-up experience with
relatively low-dose thalidomide (THAL) plus or minus
dexamethasone (DEX) in MM patients. Twenty-nine
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consecutive relapsed (#19), refractory (#6) and naïve (n.
4) MM patients were given THAL, at a starting dosage
of 100 mg/day. The dose was increased by 100 mg every
two weeks according to tolerance and response. In
patients not responding to the maximum tolerated dose
of THAL, 2-4 monthly courses of DEX (40 mg/day × 4
days) were associated. After the achievement of a sta-
ble response thalidomide dosage was progressively
reduced to a minimum effective dose. Four patients
discontinued therapy for disease-related complications
before one month of therapy. Two patients have not
been yet evaluated. Twenty-three patients received
therapy for at least one month and were therefore eval-
uated for toxicity and efficacy. Males were 12, females
11, median age was 66 years (range 30-81). The mon-
oclonal component (MC) isotype was IgG in 17 patients,
IgA in 5, and IgD in 1. Stage was IA in 3 patients, IIA in
4, IIIA in 13, III B in 3. Nineteen patients had received
a median of 2 regimens of chemotherapy; 6 of these
had undergone high dose therapy with autologous stem
cell rescue. Complete response (CR) required > 75%
MC reduction; partial response (PR) a 50-75% MC
reduction; minimal response (MR) a 25-50% MC reduc-
tion. The maximum effective or tolerated dosage of
thalidomide was 100 mg in 10 patients, 200 mg in 6,
300 mg in 1, 400 mg in 5, and 600 mg in 1 patient. In
18 patients DEX was associated. Six out of 23 patients
obtained CR (26.1%), 8/23 PR (34.8%), 6/22 MR
(26.1%); 3/23 did not respond (13%). The overall
response rate (OR) was 87%. The median response
duration was 19 months (range 2-39). Eight out of the
20 responding patients progressed while on mainte-
nance therapy, 1 stopped THAL because of pulmonary
embolism, one died of gastrointestinal hemorrhage, and
one underwent high dose therapy. With a median fol-
low-up of 24 months (range 5-39), nine patients main-
tain response with 50 mg/day of THAL (25-100 mg).
The majority of patients experienced minor side effects
(sedation, somnolence, constipation and peripheral
neuropathies), which did not lead to the withdrawal of
therapy. During the treatment deep venous thrombosis
was observed in 5 patients (2 of these had received
only THAL) but led to the suspension of therapy in only
one patient (because of pulmonary embolism). All
patients who experienced deep vein thrombosis were
responders. Two cases of impotence were reported but
the relation with THAL administration was uncertain. A
marked improvement of Hb values (a median of 2.5
g/dL) was observed in all responding patients. In con-
clusion low dosage THAL±dexamethasone proved to be
an effective and relatively safe therapy for advanced
and non pre-treated MM patients. Furthermore our
experience shows that a careful modulation of THAL
dosage, on the basis of individual tolerability and
response, may achieve prolonged responses without a
relevant incidence of side effects.

PU143
INFECTIOUS COMPLICATIONS IN MULTIPLE MYELOMA PATIENTS
UNDERGOING AUTOLOGOUS STEM CELL TRANSPLANTATION AFTER
HIGH DOSE MELPHALAN: A SINGLE CENTER RETROSPECTIVE
ANALYSIS OF AN OUTPATIENT STRATEGY 
Irrera G, Martino M, Messina G, Console G, Fujo M,
Mandaglio R, Penna G, Kropp MG,* Stelitano C,**
Callea V,** Magro D,* Peta A,* Molica S,^ Mamone D,°
Brugiatelli M,° Musolino C,°° Morabito F, Iacopino P
*U.O. Ematologia, ^U.O. Oncologia, Azienda Ospedalie-
ra “Pugliese-Ciaccio” Catanzaro; °U.O. Ematologia,
Azienda Ospedaliera “Papardo”, Messina; °°Cattedra di
Ematologia, Università degli Studi, Messina; Centro
Unico Regionale Trapianti di Midollo Osseo, 
**U.O. Ematologia, Azienda Ospedaliera
“Bianchi-Melacrino-Morelli”, Reggio Calabria, Italy

The principal complication in patients undergoing
autologous stem cell transplantation (ASCT) is infec-
tion, which represents an impediment to outpatient
based-transplants. We performed 133 ASCT in patients
with multiple myeloma (MM), following either a total
inpatient model (TIM, 56 cases) or outpatient model
(OUT, 77 cases). Induction chemotherapy mainly con-
sisted of DAV +/- high-dose CTX. All patients were con-
ditioned with high-dose melphalan (HDM) (200
mg/m2). Cases were equally distributed for age, sex and
disease status at transplantation. There were no sig-
nificant differences between the two groups of patients
with respect to the number of stem cells infused
(5.9±5.5×106/kg in TIM vs. 5.2±2.0×106/kg in OUT), the
time to granulocyte recovery (9.0±0.8 days in OUT vs.
9.0±0.9 in TIM) and the time to platelet engraftment
(12.9±4.4 days in TIM vs. 12.7±2.1 in OUT). The main
characteristics of infectious complications and mucosi-
tis score are detailed in Table 1.  

Table 1.

TIM Out

No. of Pts. 56 77

Infection
Yes 44 (78.6%) 39 (50.6%)
No    12 (21.4%) 38 (49.4%)

Fever Duration (median, d) 3.09 1.61

Classification of infection
FUO 15 (34.2%) 30 (76.9%)
Bacteremia 11 (25%) 2 (2.6%)

Gram + 10 (90%) 2 (100%)
Gram – 1 (10%) -

CVC related 6 (13.6%) 3 (7.7%)
Gram + 6 (100%) 3 (100%)
Gram - - -

Clinical documented 6 (13.6%) 1 (1.3%)
Not valuable 6 (13.6%) 3 (7.7%)
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Mucositis score
Grade 0 21 (35.7%) 25 (32.9%)
Grade I 15 (26.7%) 27 (35.5%)
Grade II 12 (21.4%) 16 (20.8%)
Grade III 8  (14.3%) 9 (11.8%)
Grade IV 1 (1.8%)

Overall, these data suggest that: 1) infectious com-
plications are likely to occur in the outpatient group;
2) FUO is more frequent in the outpatient group; 3)
there is no difference between the two groups in
mucositis score. Of note, one death occurred in the
inpatient group because of complications. In conclu-
sion, although some data could be explained by biased
selection, our experience confirms the feasibility of out-
patient program. Ambulatory care, when compared
with inpatient care, appears to have a low risk of infec-
tions and, probably, a better quality of life.

Funding: Partially supported by Regione Calabria and
AIL.

PU144
INCIDENCE OF DELETION CHROMOSOME 13 AND t(11;14)(q13;q32)
IN MULTIPLE MYELOMA USING INTERPHASE FLUORESCENCE IN SITU
HYBRIDIZATION
Mura MA, Veronese S, Barbarano L,* Morra E,*
Gambacorta M
A.O. Niguarda Ca’ Granda, Milano, Servizio di Anato-
mia Patologica, Divisione di Ematologia, Italy

Multiple myeloma (MM) is a plasma cell disorder that
shows biological and clinical heterogeneity with genet-
ic alterations and an unfavorable prognosis (median
survival 36 months). Deletion of 13q14 has been asso-
ciated with unfavourable prognosis while there are still
doubts about the prognostic significance of t(11;14)
(q13;q32). Ninety-five patients with MM were evalu-
ated and studied, comparing the traditional morphol-
ogy and immunohistochemistry results with the mole-
cular profile using interphasic FISH. Bone marrow sam-
ples were studied for morphological exam and for
immunohistochemistry (κ and λ light chains, double
staining of CD138/Mib 1), while an aliquot of fresh
marrow blood was treated for positive selection using
anti CD138 monoclonal antibody linked to magnetic
MicroBeads. This enrichment were then used for analy-
sis of abnormalities on chromosome 13 [13q14 dele-
tions (LSI D13S319)] and for t(11;14)(q13;q32) (LSI
IgH/CCND1)]. We found monosomy 13q14 in 39/95
patients (41%). In 9 of this 39 pts (23%) the deletion
was present in less than 50% of analysed plasma cells,
while in 30 pts (77%) the deletion was present in more
than 50% of plasma cells. t(11;14)(q13;q32) was
detected in 14/95 pts (15%) and among these pts 7
showed also monosomy 13q14. We did not find any
correlation between the proliferating plasma cells and

deletion 13q14 or positivity for t(11;14). Moreover no
relationship seemed to exist between t(11;14) and
monosomy 13q14.  We are investigating the prognos-
tic relevance of the genetic alterations studied.  

PU145
THALIDOMIDE AND PERCUTANEUS VERTEBROPLASTY IN RELAPSED-
REFRACTORY MULTIPLE MYELOMA: REPORT OF A CASE
Beggiato E,° Freilone R,° Anselmetti GC,*
Tartaglino B°
°Ematologia-Oncologia ASL 6 Ciriè Torino; * Radiologia
Istituto per la Ricerca e la  Cura del Cancro  IRCCS  Can-
diolo, Torino, Italy

Introduction: Patients affected by multiple myeloma
(MM) who present a relapse after high doses
chemotherapy have little therapeutic options. Often in
advanced stages of the disease patients present pro-
gression of osteolytic lesion, bone pain and fractures.
Thalidomide is currently used as promising therapy in
MM thanks to its antiangiogenetic and immunomod-
ulatory properties. Percutaneus vertebroplasty with
acrylic cement (polymethylmethacrylate, PMMA) con-
sists of injecting PMMA into the vertebral bodies weak-
ened by osseus lesions. It is a minimally invasive pro-
cedure that is effective in the treatment of painfull
osteolytic vertebral disease. Case report:  In June 1999
a 63 years old man was referred for widespread bone
pain. A skelatal X-ray showed diffuse osteolytic lesions
in the dorsal and lumbar section of the spinal  column
with pathological tissue at L5 level.  Multiple myeloma
was diagnosed with IgG lambda protein (IgG 7806
mg/dL), marrow examination showed 70% plasma cells,
Bence Jones proteinuria was absent. The patient under-
went chemotherapy with six DAV courses achieving a
complete remission. A maintenace  regimen was start-
ed with dexamethasone and pamidronate. Nine months
after the end of chemotherapy  the patients relapsed
and  underwent a double autologous pheripheral blood
transplantation (with melphalan 100 mL/m2 as condi-
tioning regimen) followed by maintenance therapy with
interferon alpha and dexametasone. After one year
(June 2002) the patient accused intense back pain, MRI
showed a progression of the osteolytic lesions in the
lumbar section of the spinal  column  with pathologic
tissue at T11 and  initial spinal cord compression;  the
IgG were  2290 mg/dL and bone marrow  plasma cells
5%. The patients underwent local radiotherapy (RT) at
T11 and steroid high dose therapy that was soon inter-
rupted for  the appearance of Herpes Zoster lesions on
the chest. A morphine sulphate therapy  (30 mg day)
was begun for pain reduction.  At completion of RT and
resolution of Herpes Zoster the patient showed a pro-
gression of monoclonal component (IgG 6620 mg/dL)
and started a therapy with thalidomide 100 mg/day
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continously and dexamethasone 40 mg day 1-4  every
month. After three months IgG were 2926 mg/dL but
the patient continued to assume morphine sulphate for
persistent bach pain. Following a MRI a vertebroplasty
was then  performed on L3 and L5 the principal points
of bone loss and pain. Immediately the patient experi-
enced no further pain and ended morphine therapy.  At
present the patient is continuing the therapy with
thalidomide and steroide with stable IgG values <3000
mg/dL. Conclusions. Thalidomide is an effective thera-
py for refractory-relapsed MM. In this case the associ-
ation of thalidomide and vertebroplasty allowed for a
stabilization of the disease without necessity of phar-
maceutical pain therapy and hence for a significant
improvement in the quality of life of the patient.

PU146
THE ADDITION OF ORAL MELPHALAN IMPROVES RESPONSE TO
THALIDOMIDE IN PATIENTS WITH ADVANCED MULTIPLE MYELOMA:
A CASE-CONTROL STUDY
Offidani M, Marconi M, Corvatta L, Olivieri A,
Malerba L, Mele A,# Brunori M,° Catarini M,§
Capelli D, Candela M,* Montanari M, Rupoli S, Leoni P
Clinica Di Ematologia, *Clinica Medica, Azienda
Ospedaliera Umberto I, Università Di Ancona; §Divisio-
ne di Medicina, Ospedale Di Macerata #Divisione di
Ematologia, Ospedale Di Pesaro: °Divisione Di Medici-
na, Ospedale Di Fano, Italy

So far multiple myeloma (MM) is an incurable disease
because of its inherent resistance to chemotherapy.
Therefore, new agents are needed to treat this trou-
blesome disease. Many phase II studies demonstrated
thalidomide has significant activity in patients with de
novo or relapsed-refractory MM. The results seems to
improve adding dexamethasone or chemotherapy but
no comparative studies were published. We report our
experience using a combination of thalidomide and oral
melphalan compared with thalidomide alone in a case-
control study including patients with advanced MM.
From May 2000 to July 2002, 27 patients were treat-
ed with thalidomide plus oral melphalan (TM group)
and 23 patients with thalidomide alone (T group).
Patients were not excluded because of either poor per-
formance status or cardiopulmonary, renal and liver
disfunctions. The initial dose of thalidomide was
planned to be 100 mg p.o. daily at bedtime, escalated
weekly by 100 mg increments until a maximum dose of
600 mg daily continuously until side effects or disease
progression were documented. Melphalan was admin-
istered intermittently at a dose of 0.20 mg/kg/d orally
for four days every 28 days for almost one course after
greatest response or until severe toxicity were assessed.
No patients received antithrombotic prophylaxis. Prog-
nostic features such as β2-microglobulin, hemoglobin

level, prior regimens, prior high-dose therapy and dis-
ease history did not significantly differ between the
two groups of patients while age was significantly low-
er in the TM group (69 vs 74 years; p=0.042) and medi-
an follow-up was significantly longer in the TM group
(13 vs 10 months; p=0.022). Rate of paraprotein
decrease > 50% was significantly higher in the TM
group compared with T group (63% vs 26% p = 0.009).
Remarkably, ≥ 75% paraprotein decrease was obtained
in 4 patients (15%; true CR) of TM patients compared
with only 1 (4%; no true CR) of T group. The median
time to remission was significantly shorter in the TM
group (6 weeks vs 10 weeks; p= 0.0312). Multivariate
analysis selected only TM therapy (p = 0.008) as factor
associated with better response. After a median fol-
low-up of 13 months (range 6-32), 18 patients (36%)
had disease progression and 11 (22%) died. Eight
patients died of disease progression, and 1 patient died
for pulmonary embolism, infection and hearth failure,
respectively. PFS was significantly longer in TM group
compared with T group (median NR vs 13 months; 61%
vs 45% at 2 years; p=0.0356) whereas OS did not, most
likely because of a median follow-up significantly
shorter in the T group. In the multivariate analysis only
response ≥ 50% was associated with higher PFS at two
years (66% vs 42%; p=0.0464) and only Hb ≥ 10.5
mg/dL significantly affected longer OS (76% vs 49% at
2 years; p=0.0449). Fourteen patients (28%) stopped
and 24 (48%) reduced thalidomide because of side
effects. In the TM group, 4 patients (15%) delayed the
administration of melphalan because of leukopenia.
The main side effects attributable to thalidomide were
constipation (72%), somnolence (38%), asthenia (24%)
and sensory peripheral neuropathy (44%). Central ner-
vous system adverse effects (dizziness, headache) were
found in 8 patients (16%) although severe toxicity was
rare. No differences were found between the two
groups with respect to the above side effects. Although
not statistically significant, rate of deep venous throm-
bosis (11% vs 4%; p=0.614) and grade 3 (WHO)
leukopenia (30% vs 13%; p=0.073) were higher in the
TM group without severe infections increase. This study
suggests that oral melphalan added to thalidomide
improves response rate and PFS in advanced poor prog-
nosis multiple myeloma without increasing severe tox-
icity. Consequently, the combination of thalidomide
plus oral melphalan should be further investigated in
the context of randomized studies.
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PU147
AUTOLOGOUS STEM CELL TRANSPLANTATION FOLLOWED BY A
NON-MYELOABLATIVE ALLOGRAFT IN AL AMYLOIDOSIS: A CASE
REPORT
Ledda A, La Nasa G, Floris R, Pani A,* Pizzati A,
Vacca A, Altieri P,* Contu L
Ematologia/Centro Trapianti Midollo Osseo, Ospedale
“R. Binaghi”, ASL n. 8, Cagliari, Italy; *Dipartimento di
Patologia Renale, Azienda Ospedaliera G. Brotzu,
Cagliari, Italy

AL amyloidosis is a relatively rare disorder resulting
from the deposition of immunoglobulin light-chain
insoluble fragments within organs and tissues. The dis-
ease is diagnosed by biopsy evidence of amyloid depo-
sition in affected organs or by subcutaneous abdomi-
nal fat aspiration or rectal biopsy. The diagnosis is con-
firmed by the presence of serum or urine monoclonal
light chains and/or clonal plasma cells in the bone mar-
row. The disease course is characterized by progressive
organ impairment and, without treatment, the major-
ity of AL patients die within two years of diagnosis.
Several reports have shown that inhibition of amy-
loidogenic protein production improves amyloidosis.
This finding and the poor prognosis of AL amyloidosis
has led to an increasingly frequent use of intensive
treatment regimens similar to those used in myeloma.
Currently, high-dose chemotherapy followed by auto-
PBSC in selected patients seems to be the most effec-
tive treatment. The major drawback of this therapeu-
tic approach is that transplantation-related mortality
(TRM) in AL amyloidosis patients is 4 to 8 times high-
er than that in patients with multiple myeloma and
remissions are often short lasting. Experience gained
has shown that the only potential cure for myeloma is
represented by allo-SCT, but unfortunately this proce-
dure is associated with a high mortality risk. Recent
reports on myeloma have demonstrated that tandem
auto-allo transplants with non-myeloablative condi-
tioning protocols provide rapid and sustained engraft-
ment with durable and complete donor chimerism.
Since this highly effective therapeutical approach is
associated with tolerable toxicity, low treatment relat-
ed mortality and a high rate of complete remission, we
decided to evaluate its feasibility in AL amyloidosis. A
53-year-old man with a diagnosis of nephrotic syn-
drome and AL amyloidosis presented to our Center in
August 2002. On admission, the patient had proteinuria
(38 g/24h), ventricular septal thickness of 17 mm, and
high serum cholesterol levels. Bone marrow biopsy
revealed marked amyloid infiltrates and 5-10% of clon-
al plasma cells. Involvement of other organs was
excluded. After obtaining the patient’s written informed
consent, PBSC were mobilized alone with Filgrastim (5
µg/kg of body weight, twice daily), collected during 2
consecutive leukaphereses and cryopreserved. In

November 2002, following a conditioning regimen with
Melphalan 100 mg/m2, the patient received 5.5×106/kg
of autologous CD34+ cells. The auto-transplantation
procedures were well tolerated and no serious adverse
events were observed. In March 2003, he underwent
allo-SCT from an HLA-identical sibling. Conditioning
comprised melphalan 80 mg/m2 (day -6), fludarabine 25
mg/m2 (days-5, -4, -3, -2) and ATG 5mg/kg (days -3, -
2). GVHD prophylaxis was carried out with Cylosporine
and Methotrexate. The post-transplant course was
uneventful and the patient was discharged from the
hospital on day +28 with complete donor chimerism.
During the months of follow-up 24/h proteinuria con-
tinued to decrease and on recent examination was 11.6
g. Although follow-up in our patient is not yet suffi-
cient to evaluate the efficacy of this two-phase
approach on amyloid deposits and clinical remission,
the results do seem to suggest that auto-SCT + allo-SCT
with non-myeloablative conditioning protocols is fea-
sible for selected patients with AL amyloidosis. How-
ever, larger series of patients are required to assess the
value of this treatment strategy. 

PU148
THALIDOMIDE THERAPY IN PATIENTS WITH REFRACTORY/RELAPSED
MULTIPLE MYELOMA
Mamone D, Mannina D, Neri S, Terrizzi P, Zappia P,
Brugiatelli M
Divisione di Ematologia, Azienda Ospedaliera “Papar-
do”, Messina, Italy

Thalidomide, a sedative drug obsolete because of its
teratogenicity, has proven to be effective in multiple
myeloma (MM) patients, although the mechanism is
still unclear. After the first study, carried out by Bar-
logie’s group in 1999, several studies have shown the
effectiveness of thalidomide in relapsed and refracto-
ry patients, with response rates varying up to 64%. The
efficacy of thalidomide appear to be dependent by ini-
bition of angiogenesis, as well as by decrease of adhe-
sion molecule ICAM-1 expression on plasma cells, block
of IL-6 TNF and IL-1 effects, enhancement of TNF-γ
and IL-2 production. From May 2001 to June 2003, we
treated with thalidomide 13 patients with relapsed or
refractory MM. The patients included 5 men and 8
women with a median age of 77 years (range: 54-80
years). All patients had advanced disease (stage III).
Two patient had previously undergone high dose ther-
apy. Prior standard therapy included MP, VAD,
CTX+PDN, VBMCP, Desametasone. Two patients had
undergone one previous line of therapy, five three lines,
three four lines, two five lines. The paraprotein was
IgA-κ (3 patients), IgA-λ (2 patients), IgG-κ (5 patients)
and IgG-λ (3 patients). The doses of thalidomide used
ranged from 100 to 600 mg/day. Thalidomide as a sin-
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gle agent was prescribed for 7 patients; in five patients,
it was administered in combination with Desameta-
sone (16-40 mg/day × 4 day/month). After a median
follow-up of 8.6 months (range 1-25), 4 patients died
3, 3, 13 and 21 months after the first administration of
thalidomide. Two patients are not evaluable for
response because their follow-up is still too short. Of
11 evaluable cases, a complete response was achieved
in two patients, a partial response in six, with a
response rate of 73%. One patient has a stable disease.
One did not respond and died of progressive disease
while on therapy. The most frequent adverse effects
were constipation (50%), paresthesias (50%, sedation
(40%), and, less frequently, tremor (20%), hypostenia
(20%), edema, dyspnea, bronchospasm (10%), dizzi-
ness (10%). Reduction of dose, if needed, usually
allowed the continuation of treatment. In one case, leg
vein thrombosis was documented. Moreover, we regis-
tered a relatively elevated incidence of infections
(55%). Particularly, two patients in CR and PR respec-
tively, died at 13 and 21 month after first thalidomide
administration because of bacterial encephalitis and
severe bronchopneumonitis. Altogether, a good
response has been obtained in this setting of patients.
However, we believe that the occurrence of uncommon
infectious events, even in condition of responding dis-
ease and clinical remission, should induce consideratio
of the possible pro-infective role of the drug, probably
related to its immunosuppressive activity, especially in
older patients. This consideration suggests the appro-
priateness of antinfective prophylaxis during treatment.

PU149
BONE MARROW ASPIRATE SHOWING CONGOPHILIC DEPOSITS IN
SYSTEMIC AMYLOIDOSIS: A CASE REPORT
Scaramucci L, Niscola P, Morucci M, Ciafrino R,
Montanaro M
Haematology Unit, Montefiascone Hospital, ASL Viter-
bo, Italy

Primary amyloidosis (AL) is a plasma cell disorder in
which neoplastic clonal plasma cells in the bone mar-
row produce monoclonal immunoglobulin light chains
that form protease-resistant amyloid fibrils. AL fibrils
accumulate within tissues systemically, causing pro-
gressive multiorgan impairment. The most commonly
involved organs in AL are the kidneys, the heart, the soft
tissues and the peripheral nerves, although the amyloid
deposition may occurs everywhere and can be docu-
mented in the bone marrow (BM) by trephine biopsy.
We report on the case of a 68 woman with AL who was
referred to our attention for a clinical re-assessment on
December 2002. She was previously admitted in an
other Centre because of malaise and weight loss, one
year before. The patient underwent to several labora-

tory and instrumental investigations, including the
biopsies of the salivary gland, liver and stomach, which
resulted as involved by amyloid. The monoclonal com-
ponent (MC) has been sought by conventional analysis
but has not been found. At the admission, she pre-
sented a normochromic anemia, an impaired renal
function associated with a mild non-selective protein
loss and an axonal neuropathy. No amyloid involve-
ment of the heart was found. The MC was found by
immunoelectrophoretic analysis on agarose gel. A bone
marrow (BM) aspirate, performed for the investigation
of the anemia and for the detection of an underlying
plasma cell dyscrasia, evidenced on May-Grumvald
Giemsa (MGG) stain, extra cellular amorphous deposits,
appearing as large patch adjacent to BM cells and fat-
ty tissue (Figure 1) and showing, on Congo-red stain-
ing, yellow-green birefringence under polarised light
(Figure 2). Our case shows that amyloid may be dif-
fusely deposited and may be found even in the BM by
only aspirate, avoiding the trephine biopsy. The BM
aspirate, in selected case as the elderly patients or in
whom not able candidates to more invasive diagnostic
procedures, could be taken into account as a simple
tool for the detection of the amyloid substance. At the
best of our knowledge, no study has previously
addressed this issue and no data on the sensitivity and
specificity provided by this method are currently avail-
able. A revision of all BM smears of our AL series is
ongoing and the correlation between proven-biopsies
of involved organs, abdominal fat aspirates and BM
aspirates smears will be presented to the meeting. 
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PU150
SAMARIUM 153 ETHYLENE DIAMINE TETRAMETHYLENE
PHOSPHONATE (153SM-EDTMP) TARGETED RADIOTHERAPY AND
ZOLEDRONIC ACID IS AN EFFECTIVE OPTION FOR ELDERLY WITH
SYMPTOMATIC REFRACTORY MULTIPLE MYELOMA
Iuliano F,* Abruzzese E,° Peta A,* Molica S,*
Toraldo A,# Puntieri P,# Levato L,* Piro E,* Palermo S#

*Dipartimento di Ematologia ed Oncologia, #Unità
Operativa di Medicina Nucleare Azienda Ospedaliera
“Pugliese -Ciaccio” Catanzaro, °Divisione di Ematolo-
gia “Ospedale S. Eugenio” Roma, Italy

Background. Osteolytic bone destruction is the hall-
mark of myeloma. IL-6 plays a pivotal role both in the
growth and survival of myeloma cells, blocking their
apoptotic pathway. Striking, IL-6 secretion blocks the
death of myeloma cells induced by corticosteroids but
has little, if any, effect on tumor cell death triggered by
radiation. Moreover, a reduction in the production of the
cytokine IL-6 from myeloma bone marrow stromal cells
exposed to bisphosphonates has also been found. Zole-
dronic acid is the most recent addition to the clinically
available intravenous (IV) bisphosphonates. Clinical ben-
efit includes improvement in bone pain, reductions in
skeletal events and delay in time-to-first-skeletal-
events.Samarium-153-EDTMP is a 1:1 complex of
radioactive Samarium-153 and a tetraphosphonate
[ethylenediamine-tetramethylene phosphonic acid
(EDTMP)]. 153Sm-EDTMP has a high affinity for skeletal
tissue and concentrates by chemiabsorption in areas of
enhanced metabolic activity, where it associates with
the hydroxyapatite crystal. Despite the efficacy of
153Sm-EDTMP as a palliative agent for the treatment of
bone metastases is well-known, its effects in patients
with symptomatic refractory multiple myeloma (MM)
have not been documented. Nevertheless, the synergis-
tic effects of combining radioactive and non-radioactive
bisphosphonate is not known. We investigate toxicity,
clinical impact and quality of life (QoL) of a sequential
dose of 153Sm-EDTMP and zoledronic acid in 8 symp-
tomatic refractory MM patients. Materials and meth-
ods. Inclusion criteria: refractory MM diagnosis on pain
control, normal renal function. Median age was 79 years
(range 71-81 yrs) M:F=6:2; ECOG PS >= 2; median time
from diagnosis to targeted therapy = 2 years (range 1-
3 yrs); 4 patients presented with IgGλ and 4 with IgG
kappa, M-component. All patients were in DS stage IIIA
and 3 of them had received >2 previous chemothera-
peutic treatments.Two GBq of 153Sm- EDTMP was
scheduled to be administered every 12 weeks and 4 mg
of zoledronic acid every 28 days. At the time of enroll-
ment all 8 patients complained of severe, persistent pain,
requiring a combination of nonoppioid analgesics.
Patients were asked to quantify their pain using a visu-
al analog scale which was then converted into a numer-
ic pain-rating scale (range 0-10). At baseline, the medi-

an pain-rate was 7 (range 7-9). QoL assessment was
based on Therapy Impact Questionnaire. Results. In 5
out of 6 patients, two courses of 153Sm-EDTMP plus
zoledronic acid were sufficient to produce long term
improvement in MM-related symptoms. Two patients
received one course and are too early to evaluate. A third
additional cycle of therapy was necessary only for one
patient. After treatment the median pain rate was
reduced to 2 (range 0-3), compared to 7 (range 7-9),
with a median follow-up time of 10 months (range 8-
13 months) with no need for analgesics. No hematolog-
ical or extra-hematologic side effects were observed.
Interestingly, M-component decreased more than 25%
in 3/6 patients and at last FU was still stable with no evi-
dence of increase. Discussion. Our experience, although
based on a limited number of patients, provides a nov-
el palliative approach to the treatment of symptomatic
elderly MM patients not eligible for further chemother-
apy.

PU151
EOSINOPHILIA IN MYELOMA PATIENTS TREATED WITH
THALIDOMIDE, DEXAMETHASONE AND CYCLOPHOSPHAMIDE
Di Raimondo F, Pennisi A, Buglio D, Fiumara F,
Palumbo GA
Dipartimento di Scienze Biomediche, Sezione di
Ematologia, Ospedale Ferrarotto, Università di Cata-
nia, Italy

Treatment with thalidomide, alone or in combina-
tion, is one of the major improvements in the recent
treatment of multiple myeloma. Among side effects,
modifications of hematologic parameters have been
reported and, in some patients, an increase in
eosinophil count has been observed in conjunction with
other side effects induced by thalidomide. On this basis
we retrospectively examined medical records of 39
patients affected by resistant or refractory multiple
myeloma treated with a combination of thalidomide
200 mg, cyclophosphamide 100 mg, both continuous-
ly, and dexamethasone 40 mg for 4 days every month.
Before starting therapy, median eosinophilic count of
the whole group was 0.52×109/L and it increased to
0.85×109/L after the first month, 1.30×109/L after the
second month, and 1.12×109/L after the third month.
Mean determination of eosinophil count recorded dur-
ing entire duration of treatment was over baseline (pre-
treatment) eosinophil count in 31 out of 39 patients. No
correlation was found between percentage of plasma
cell bone marrow infiltration and the eosinophil count
or the entity of its increase. Furthermore, no difference
in the eosinophil count or in the magnitude of increase
was observed among the different degree of response
(from minimal to complete response). However, in the
three patients who did not respond to this combination
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therapy we observed that the median eosinophil count
during treatment was 0.26×109/L vs 1.12×109/L of
responding patients. In addition, none of the common
thalidomide’s side effects was correlated to the
eosinophilia. In conclusion, we found that in myeloma
patients treated with a combination of thalidomide,
cyclophosphamide and desamethasone, increase of
eosinophil count was a very common event. This find-
ing cannot be ascribed to desamethasone because
actually it may induce eosinopenia. On the contrary,
the combination of thalidomide and cyclophosphamide
may be responsible for eosinophilia and the increase of
eosinophil count could be related to thalidomide’s
mechanism of action. In fact, in non-responding
patients the eosinophil count was lower than in respon-
sive ones but the number of the former patients is too
small for differences to be significant. Evaluation of
circulating cytokines during thalidomide treatment
could help in explaining this phenomenon.  

PU152
IgM MYELOMA: A RARE SUBTYPE. A DESCRIPTION OF 4 CASES
Annibali O,* Petrucci MT,° Martini V,° Levi A,°
Fossati C,* Summa V,* De Muro M,* Tirindelli MC*
*Ematologia Università “Campus Bio-Medico”,
°Dipartimento di Biotecnologie Cellulari ed Ematolo-
gia Università “La Sapienza”, Rome, Italy

The distinction between multiple myeloma (MM) and
Waldenström’s macroglobulinemia (WM) usually pos-
es no diagnostic dilemma. Consistent with a diagnosis
of MM is the presence of IgM monoclonal gammopa-
thy associated to multiple osteolytic lesions and plas-
ma cell infiltration of the bone marrow. On the other
hand, characteristic of WM is the presence of an IgM
monoclonal gammopathy associated to lymphadeno-
pathy, hepatosplenomegaly, anemia, and hyperviscosi-
ty syndrome in conjunction with a monoclonal lym-
phoplasmacytoid proliferation in both the bone marrow
and peripheral blood. Despite that, few cases of IgM
myeloma have been reported, with clinicopathologic
features intermediate to those of MM and WM. We
present 4 patients with an IgM monoclonal gammopa-
thy in whom morphologic and clinical features were
consistent with the diagnosis of IgM myeloma. From
July 1973 to April 2002, we observed 3,176 monoclon-
al gammopathies of which 316 (9.9%) were of IgM
type. At diagnosis, 187 (59.1%) were MGUS, 93 (29.4%)
were WM, 10 (3,1%) were non Hodgkin’s lymphoma
(NHL) and only 4 (1,3%) were IgM Myeloma. Of the
186 MGUS, 21 (11%) evolved to WM and 1 to NHL dur-
ing the follow-up. The clinical characteristics of the 4
IgM myeloma are reported in Table 1.  None of the 4
patients had diffuse osteolytic lesions. However, in case
2, who complained lumbal pain and paresthesia, mag-

netic resonance demonstrated the presence of L2-L5
fractures with associated pathologic tissue causing
spine compression. The histological analysis of this tis-
sue showed a diffuse plasma cells infiltration. After
laminectomy, the patient received local radiotherapy
obtaining a reducion of sympthoms but few months
later he died of progressive disease. Of the remaining
3 patients only case 3 who had a smouldering IgM
myeloma is still alive after 172 months from diagnosis.
In conclusion, IgM myeloma is a rare disease, account-
ing for about 1% of all monoclonal IgM and less then
0.5% of MM. The distinction between the WM and MM
rests on the histological finding of a lymphoplasmacy-
toid proliferation in WM as opposed to the predomi-
nantly plasma cell rich infiltrate in myeloma. Since MM
and WM differ in prognosis and treatment strategies,
the two disease entities should be distinguished based
on clinical criteria and bone marrow morphology.

Table 1. Characteristics of the 4 IgM myeloma.

Case Sex Age Light Stage IgM (%) BM Therapy Response Months
Chain g/dL plasmacells of survival

1 F 79 k IIA 1.7 31 MP SD 107
2 F 69 k IIIA 2.2 20 RT PD 31
3 M 65 k Smoldering 1 40 none SD 172

4 M 66 λ IIA 2 60 MP SD 15

SD: stable disease; PD: progressive disease; MP: melphalan+prednisone; RT: radiotherapy.

PU153
CORRELATION BETWEEN HEMOGLOBIN AND FATIGUE IN MULTIPLE
MYELOMA PATIENTS
Palumbo A,* Boccadoro M,* Petrucci MT,° Lauta VM,#
Musto P,@ Caravita T^ for The Italian Multiple
Myeloma Study Group GISMM)
*Divisione di Ematologia dell’Università di Torino,
Azienda Ospedaliera S. Giovanni Battista, Ospedale
Molinette, Torino, Italy; °Cattedra di Ematologia
Università La Sapienza, Roma, Italy; #DIMO, Sezione
Medicina Interna, Università di Bari, Italy; @Unità
Operativa di Ematologia e Trapianto di Cellule Stami-
nali IRCCS “Casa Sollievo della Sofferenza”, S.G.
Rotondo (FG), Italy; ^Cattedra di Ematologia Policlini-
co S. Eugenio, Roma, Italy

Fatigue occurs commonly in cancer patients and neg-
atively affects their quality of life (QOL). The aim of this
cross-sectional study was to evaluate the relationship
between fatigue, using the FACT-An questionnaire, and
hemoglobin (Hb) level, and other patient characteris-
tics in multiple myeloma (MM) patients. The study
included 1071 adult patients affected by MM regard-
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less of disease or treatment status. FACT-An scores
were directly related to Hb level, increasing from 44.2
in patients with Hb < 9 g/dL to 60.3 in those with Hb
> 14 g/dL. The relationship between Hb levels and
FACT-An scores was confirmed when examined within
a multiple logistic regression model adjusting for the
effect of several covariates. Although QOL was signif-
icantly affected by patients’ characteristics such as age,
sex, or tumor status, the regression slope of FACT-An
scores on Hb levels was reduced only to a limited extent
compared with the univariate regression. There were no
significant interactions between Hb and the other mod-
el factors. This study provides strong, if indirect, evi-
dence that correction of anemia should be tried to
improve the QOL of MM patients. Moreover, the results
of this study suggest that patients’ QOL may benefit
from correction of anemia until sex-specific normal Hb
values are attained.

PU154
RARE SEVERE HYPERGAMMAGLOBULINEMIA IN VISCERAL
LEISHMANIASIS 
Antolino A, Tumino R,* Cabibbo S, Fidone C,
Garozzo G, Manenti O, Bonomo P
Servizio di Immunoematologia e Medicina
Trasfusionale-DH Ematologico, *Servizio di Anatomia
ed Istologia Patologica, Azienda Ospedaliera “Civile-
OMPA”, Ragusa, Italy

Visceral leishmaniasis is a worldwide, disseminated
intracellular protozoal infection that usually manifests
by fever, hepatosplenomegaly, anemia, thrombocy-
topenia, leukopenia and hypergammaglobulinemia.
Here we report the case of a 49 years old obese (kg
150, h 160 cm) man with pancitopenia (HB 8.4gr /dL,
WBC 2400 mm3, PLT 99000 mm3) and a very important
hypergammoglobulinemia (tot protein: 13.6 gr /dL, γ:
11.35 g/dL). We begin a differential diagnostics for
monoclonal gammopatia vs reactive gammopatia.
Soon  for severe hypergammopatia the patient begins
plasma exchange. The examples show IGG 10107mg/dL,
IGA 172 mg/dL, IGM 140 mg/dL, serum chain κ 21.5 g/L,
λ 9.gr L, IFE: polyclonal gammopatia, β2 microglobuli-
na 18595 ng/mL, ves 132, PCR 43.2 mg/l, creatine 1.7
mg/dL, CA 19-9 1482 U/mL, Leishmania antibodies neg,
DAT pos, no osteolitic lesion, TC total body: hepato-
splenomegaly. Bone marrow aspirate and biopsy: pres-
ence of Leishman -Donovan bodies in hypercellular
marrow. Although hypergammaglobulinemia is a usu-
al finding, this very important hypergammaglobuline-
mia has rarely been reported in association with this
disease. 

PU155
PERITONEAL EFFUSION AS SIGN OF PROGRESSION IN LIGHT CHAIN
MYELOMA
Bernuzzi P, Arcari A, Anselmi E, Bertè R, Civardi G,°
Lazzaro A, Moroni FC, Vallisa D, Cavanna L
Oncologia Medica ed Ematologia, Ospedale “Gugliel-
mo da Saliceto”, Piacenza, Italy, °Medicina Interna,
Ospedale di Fiorenzuola d’Arda (PC), Italy

About 20% of patients with plasma cell myeloma
have monoclonal immunoglobulin light chain. In these
patients, as well as in all cases of multiple myeloma,
extramedullary disease manifestation is observed with
increasing frequency. Although uncommon at diagno-
sis, with the extension of the overall survival, we can
detect a plasma cell involvement in several organs. We
report a case of k light chain Myeloma in a 75-years-
old man, Stage IIIA at onset, for vertebral pathological
fracture and secondary medullar compression, with
unusual localisation at progression time. He was treat-
ed with polichemioterapy VCAP scheme (with vin-
cristine, cyclofosfamide, farmorubicine, and prednisone)
for 7 cycles, with partial response, and than with VCMP
(with vincristine, cyclofosfamide, melphalan and pred-
nisone) for 6 cycles, with stable disease. After 3 months
of last chemotherapy administration, and after 1 year
from diagnosis, the patient started to have abdominal
pain. By ultrasonografy (US) investigation we found a
peritoneal effusion, with collecting of 1500ml in the
first paracentesi procedure and 2000ml in the second
one. By cytological study of both collections we found
a peritoneal plasmacellular invasion. The morphologi-
cal characteristics of these cells were of immaturity,
with expression of CD 138 and CD20.  By US investi-
gation of abdominal organs we didn’t find focal lesions
or pathological lymph nodes. The patient was newly
treated with VCMP scheme, with no more peritoneal
effusion after 1 cycle. At time of peritoneal invasion the
disease restaging showed a stable bone marrow plas-
macellular infiltrate (about 30% of total cellularity),
no new osteolytic lesions, and stable Bence Jones pro-
teinuria. Progression signs were β2microglobulin level
(12,84 mg/L), protein C reactive level (4,36 mg/dL), VES
(59 mm/h). Some authors described pleural localisa-
tion in course of Multiple Myeloma, while peritoneal
invasion results to be extremely rare. We observed a
case of light chain myeloma with progression in unusu-
al organ as peritoneum, without progression in usual
target organ. Clinical response seems to be good, after
only one cycle of chemotherapy.
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PU156
SOLITARY EXTRAMEDULLARY WALDENSTROM’S DISEASE IN
HEPATITIS C VIRUS INFECTION
Lazzaro A, Bernuzzi P, Arcari A, Anselmi E, Bertè R,
Civardi G,° Moroni FC, Vallisa D, Cavanna L
Oncologia Medica ed Ematologia, Ospedale “Gugliel-
mo da Saliceto”, Piacenza, Italy, °Medicina Interna,
Ospedale di Fiorenzuola d’Arda (PC), Italy

Waldenstrom’s disease is a B-cell malignancy with
abnormal production of a monoclonal IgM protein.
Generally the bone marrow biopsy is diffusely infiltrat-
ed with lymphocytes, plasmacytoid lymphocyte and
some plasma cells. It is controversial whether HCV is
involved in B-cell lymphoproliferative disorders, also in
cases of macroglobulinemia, but some authors have
associated the HCV infection with development of
Waldenstrom’s macroglobulinemia, after resolution of
macroglobulinemia with interferon α treatment. We
observed a 66-year-old man with an asymptomatic
ipergammaglobulinemia in HCV infection. Laboratory
studies showed an IgM k monoclonal component (MC)
of 5,4 g/dL, without Bence-Jones proteinuria, total pro-
tein of 15 g/dL, high β-2-microglobulin (8,36 g/dL),
Waaler Rose positive reaction (1:20480), high rheuma-
toid factor (81897 UI/mL). Transaminase level was nor-
mal, no signs oh hepatic deficiency, with a high HCV
copies titre (31825872 copies/mL). HCV genotype was
2a/2c. Objective examination was negative for patho-
logical lymphnodes. Despite the high MC level, Bone
Marrow biopsy showed a limited plasmacellular infil-
trate (about 15-20%), without a monoclonal lymphoid
infiltrate. Molecular biology of bone marrow aspirate
resulted negative for heavy chain rearrangement (frame
region 3 and 2) and for bcl-2 rearrangement. No osteo-
lysis in skeletal radiography. The abdomen ultrasoni-
cally (US) examination showed two hepatic hypoeco-
genic lesions localized at V-VII liver segment
(10,6×5cm) and at VIII liver segment (3cm), without
splenomegaly. A nuclear magnetic resonance confirmed
the presence of the two lesions, with infiltrating atti-
tude. An US-guided fine needle biopsy (with Surecut
21G) of one focal liver lesion showed the presence of
diffuse B-cell lymphoid infiltrate resulted to be diag-
nostic for Waldenstrom’s disease. We started to treat
the patient with combined antiviral therapy: PEG-inter-
feron and Ribavirin. After 4 month with this treatment
the MC is decreased from initial level of 5,4 g/dL to 0,7
g/dL, despite a reduction dose due to hematologic tox-
icity. These case show a strict association between HCV
infection and Waldenstrom’s disease, with a very par-
ticular manifestation, without bone marrow localiza-
tion.

PU157
THALIDOMIDE THERAPY IN ADVANCED MULTIPLE MYELOMA:
A 3-YEAR MULTICENTER EXPERIENCE
Ferrari A,* Niscola P,° Bibas M,* Montanaro M,°
Scaramucci L,° Recine U,^ Chierichini A,” Andriani A*
*Hematology, S. Giacomo Hosp., Rome, °Hematology,
Hospital of Montefiascone, Viterbo, ̂ Hematology S. Spi-
rito Hosp., Rome, “Hematology,  S. Giovanni Hospital,
Rome, Italy

Thalidomide have emerged as effective drug in
patients affected by multiple myeloma (MM), either in
advanced or in primary disease. We report a 3- year
experience of four hematologic institutions in patients
affected by relapsed or refractory multiple myeloma
treated with thalidomide alone or in combination with
dexamethasone (Dexa). Thalidomide was subministered
at initial standard dose of 100 mg/d with a dose esca-
lation every two weeks until a maximum dosage of 800
mg/d or to the maximum tolerated dosage. We enrolled
from February 2000 to October 2001, 40 pts, with age
ranging from 49 to 86 years (median 69). Among 40
pts., in 25 M- component isotype was IgG, 9 IgA, light
chains in 4, 2 were affected by plasma cell leukemia. All
of them had received at least one line of prior
chemotherapy; 3 patients were previously treated with
autolougous stem cell transplantation.In 25 pts (62.5%)
treatment with monthly Dexa at standard dose was
added, and in 35/40 monthly diphosphonates were sub-
ministered. Among 40 pts, 18 (45%) obtained a
response: 2 pts a complete response (no M.-Component
at immunofixation), 6 a Major Response (MC reduc-
tion > 75%), 6 a Partial Response (MC reduction > 50%
< 75%), 4 a minor Response (MC reduction < 50%
>25%). Among the 22 pts who failed treatment, 4 were
forced to stop thalidomide early because of side effects,
consisting in fever (1), somnolence (1), erithema (1) and
cramps (1). No patient reached maximum planned dose
of 800 mg, median daily dose was 200 mg. Concerning
overall toxicity, it was mainly represented by neuro-
logic symptoms, such as tremor, constipation, paraes-
thesias and somnolence. These symptoms were often
dose- limiting. Two pts (5%) presented deep venous
thrombosis. Out of 18 responders, 9 (50%) relapsed;
median time to relapse was 10 mos (range 2-36 mos).
Four pts died in remission because of myocardial infarc-
tion (1), blood transfusion refusal (1), uncertain sudden
death (2); 4 pts are alive in remission  from 18  to 39
mos. (median 32 mos.). Overall median survival is 10
months (range 1 - 39+ mos.).
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PU158
PREVALENCE AND PROGNOSTIC SIGNIFICANCE OF S-MUC-1 LEVELS
IN PLASMA CELL DYSCRASIAS 
Goldaniga M,* Luminari S,° Ceccherelli F,# Calori R,*
Guffanti A,§ Pasquini MC,* Marcheselli R,° Cro L,*
Colombi M,* Federico M,° Neri A,* Baldini L*
*Unità di Ematologia 1, Dipartimento di Ematologia,
Ospedale Maggiore IRCCS, Milan, Italy, °Dipartimento
di Oncologia ed Ematologia, Università di Modena e
Reggio Emilia, Italy, #Laboratorio di analisi chimico-
cliniche e Microbiologia, Ospedale Maggiore IRCCS,
Milan, Italy, §Divisione di Medicina I, Ospedale Fatebe-
nefratelli ed Oftalmico, Milan, Italy

High serum levels of sMUC-1 have been shown in
patients with adenocarcinoma and multiple myeloma
(MM). It has been shown that patients with multiple
myeloma (MM) have high peripheral blood and bone
marrow levels, and that the latter directly correlate
with tumour mass. To define the prevalence of high
sMUC-1 levels in patients with plasma cell dyscrasias,
we tested 89 monoclonal gammopathy of undeter-
mined significance (MGUS), 76 MM and six plasma cell
leukemia (PCL), admitted consecutively to our Institu-
tion during the last ten years. Peripheral blood samples
were collected at the time of diagnosis or at any time
during follow-up from MGUS patients; for MM and PCL
patients were analized stored serum aliquots, collect-
ed at the time of diagnosis. Samples obtained from 65,
age and sex matched, healthy subjects, attending our
Transfusion Department, were also evaluated. All of the
samples were tested using Immunolite B27.29 antibody
against MUC-1 protein. The sera from the MM/PCL
patients were also tested using Abbot IMX CA15.3,
Boehringer Mannheim Enzymmun CA15-3 and Cen-
trocor CA15-3 in accordance with the manufacturers’
protocols. High sMUC-1 levels were found in 11/89 sub-
jects with MGUS (12.4%), 13/76 with MM (17.1%) and
3/6 with PCL, while in the healthy control group only
one subject had high levels (1.5%) (p=0.001). The mean
sMUC-1 levels were significantly higher in the Mono-
clonal Component carrying patients than in the healthy
subjects (43.2 vs 26 U/mL; p=0.001). The median fol-
low-up of the 82 MM/PCL cases was 30 months (range
6 -114), during which 51 patients died: 39/66 (59%)
with normal and 12/16 (75%) with high sMUC-1 lev-
els. The median overall survival (OS) was 44 months.
There was a difference in OS between the MM/PCL
patients with normal or increased sMUC-1 levels: medi-
an OS 49 vs 25 months, 3-year OS 63% and 25%
(p=0.036). Furthermore, increased sMUC-1 levels in
MM patients correlated with some features associated
with high tumour burden, such as anemia and high
serum LDH levels. Finally, many authors have reported
a different MUC-1 protein glycosilation pattern in
myeloma plasma cells from that of the protein

expressed by epithelial cells, thus suggesting that
sMUC-1 determinations may be affected by the assay
method. In our MM patients evaluated using different
methods, we found differences in absolute values but
multiple comparisons (Bonferroni’s test) showed a high
degree of correlation. In conclusion, this study shows
that a subset of MM and MGUS patients, and most PCL
cases, had increased sMUC-1 levels. The frequent pres-
ence of high MUC-1 levels in PCL patients suggest a
possible relationship between them and tumor malig-
nancy (cell proliferation, genetic instability). In patients
with MM, high sMUC-1 levels identify a group with a
poor prognosis, showing a possible role of MUC-1 in
tumor progession. Given the short follow-up of the
MGUS patients (median 12 months; range 6 -30) and
the absence of any MM transformation during this
time, no conclusions can be drawn concerning a pos-
sible correlation between high sMUC levels and the rel-
ative risk of MM evolution. 

PU159
SUCCESSFUL ASSOCIATION OF RITUXIMAB AND α INTERFERON IN
ONE CASE OF TYPE II HCV-RELATED MIXED CRYOGLOBULINEMIA
Allione B,* Pietrasanta D,* Dallavalle F,* Levis A
*UOA Ematologia and °UOA Medicina Trasfusionale,
Ospedale SS Antonio e Biagio, Alessandria, Italy

Background. Type II mixed cryoglobulinemia (MC) is a
systemic vasculitis strictly associated with hepatitis C
(HCV) infection and characterised by a non neoplastic
proliferation of B-lymphocyte clones leading to cryo-
globulin production. Based on the relationship with HCV,
the treatment of MC with α interferon (IFN) has been
proposed. However no more than 50% to 70% of HCV-
related MC patients respond to IFN. Moreover worsen-
ing of MC manifestations, such as skin ulcers, have been
occasionally observed in course of interferon treatment.
The use of rituximab has been more recently successfully
reported, without evident liver function deterioration,
even if HCV viremia has been observed. Aim of the work.
We report here the successful association of rituximab
and pegylated IFN in a case of HCV-positive MC with
severe skin ulcers resistant to conventional therapy. Case
report. The patient was a female, born in 1950. In may
1992 a leg purpura was observed and HCV-related vas-
culitis secondary to MC was diagnosed. She was initial-
ly treated with steroids and azathioprine. She was then
treated from February 1994 to January 1995 with α-
interferon without any evident improvement of symp-
toms. In April 2001 the purpura became more evident
and it was complicated with skin ulcers. IFN treatment
was restarted without any significant success, even
when four consecutive plasma-exchange were associ-
ated. The patient was initially referred to our depart-
ment in May 2002 for the presence of severe skin ulcers
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and joint pain. After two plasma-exchange, in May 2002
we started a treatment with four week administrations
of rituximab 375 mg/m2, followed by two subsequent
administrations every 15 days, for a total of six admin-
istrations. The association with pegylated IFN at 80
γ/week was maintained. A rapid improvement of leg pain
and skin ulcers was seen under rituximab treatment.
Both rituximab and pegylated IFN were interrupted in
August 2002. An increase of HCV copies from 92.000 to
589.000 after rituximab therapy was observed, but it
was associated neither with ALT increase nor other liv-
er function failure signs. She is now well ten months
after the end of any treatment. Conclusions. In this
severe HCV-related MC, resistant to other conventional
treatment strategies, the association of rituximab and
interferon was safe and highly effective. Prospective
cooperative trials of rituximab associated to interferon
should be useful in this set of patients. 

PU160
MONOCLONAL GAMMOPATHIES AND SKIN DISORDERS
Guastafierro S, Celentano M, Fontana V, Correale P,
Venditti D, Tirelli A
Department of Haematology, Transfusion Medicine
and Transplant Immunology, Second University of
Naples, Italy

Introduction. Although monoclonal gammopathies
frequently exist without other abnormalities, certain
diseases are found to be associated with it. In particu-
lar it is interesting the association between monoclon-
al gammopathies and skin disorders. We describe three
cases of patients with skin diseases who developed a
monoclonal gammopathy. Patient #1. A 51-year-old
woman was admitted to our department because of a
peak in the serum electrophoresis pattern and bone
pain. Two years earlier she was treated with methotrex-
ate because of a psoriatic arthritis. Clinical and labo-
ratory investigations showed the presence of a MGUS
IgG lambda. The diagnosis of psoriasis was also con-
firmed. Antinuclear antibodies were detected (1:160).
The follow up did not emphasize a progression of dis-
ease. Patient #2. A 66-year-old woman with lipoidic
necrobiosis referred to our hospital because of an
abnormal serum electrophoretic pattern. A careful
medical history did not show mellitus diabetes or
impaired glucose tolerance. A MGUS IgG kappa was
diagnosed. The laboratory tests showed an increment
of circulating immune complexes and antibodies
against thyroid peroxidase, with subclinical hypothy-
roidism. She did not practise any therapy. Patient 3. A
71-year-old woman was admitted to hospital because
of amyloidosis and probable monoclonal component in
the γ region of the densitometric profile of serum pro-
tein electrophoresis. Physical examination showed the

presence of purple protruding plaques localized on her
legs. These plaques were indolent. Multiple subcuta-
neous nodules were also present. Monoclonal compo-
nent was confirmed by immunofixation as IgGκ. Labo-
ratory studies detected ANA (1:2360) and RnP (102
E.U./mL). There were not clinical and laboratory crite-
ria for multiple myeloma’s diagnosis. A mixed connec-
tive tissue disease was diagnosed. Chemotherapy with
melphalan and prednisone was started. After
chemotherapy the clinic examination demonstrated a
significant improvement and a reduction of antibody
anti-RnP (78 E.U./mL) was observed. The patient was
lost to follow up. Conclusions. Numerous skin disor-
ders are associated with monoclonal gammopathy. They
can be differentiated in the following way: 1) specific
skin lesions caused by monoclonal immunoglobulin
producing cells in the skin (MM, MW); 2) functional
disturbances induced by monoclonal immunoglobulins
if they are cryoglobulins (Raynaud syndrome), or by
interaction between monoclonal component and lipo-
proteins (xanthomatosis); 3) skin diseases associated
with monoclonal gammopathies where the role of
monoclonal component, or cytokines, or other uniden-
tified factors released from the malignant plasma cells
is unknown (pyoderma gangrenosum, acrodermatitis
atrophicans, and psoriasis). Our cases are included in
the last group because it is not possible to emphasize
the role of the immunoglobulins in the pathogenesis of
skin disorders.
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PU161
THALIDOMIDE: A PROMISING DRUG IN THE TREATMENT OF
MULTIPLE MYELOMA
Martini V, Petrucci MT, Levi A, Gregorj C, Palumbo G,
Del Bianco P, Mandelli F
Ematologia, Dipartimento di Biotecnologie ed
Ematologia, Università “La Sapienza” Roma, Italy

Multiple myeloma (MM) is an hematologic disorder
characterized by malignant proliferation of plasma cells
in the bone marrow and, more rarely, in extramedullary
sites. MM remains an incurable disease despite
advances in chemiotherapy. Among the new therapeu-
tic approach tested, Thal has evaluate as a promising
anti-cancer agent in many refractory malignancies for
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its antitumor properties, in particular antiangiogenic
mechanisms. Between March 2000 and July 2002, 80
refractory or relapsed MM patients were treated with
Thal. Median age was 63.5 (range 33-84) years; 49
were males and 31 females; 1 patient had serum cre-
atinine > 2 mg/dL and 49 patients were IgG, 21 IgA, and
10 light chains MM; 5 patients had PCL. As for disease
status: 36 were refractory (defined as progression while
on therapy) to at least two lines of therapies and 44
were at level 2 relapses. Median follow-up before inclu-
sion in this study was 36 months (range 5-104). Thal,
kindly provided by Grunenthal Stolberg Germany, was
administered as a single agent, through a compassion-
ate-use protocol, starting at 100 mg daily subsequent-
ly increasing by 100 mg every other week, to a maxi-
mum of 800 mg/day or according to the maximum tol-
erated dose. The median daily dose of Thal adminis-
tered to all patients was 500 mg (range 100-600 mg).
None of the five PCL responded, even thought two of
them had reduction in circulating PC. Considering that
4 patients died during the first 10 days of the treatment
and 4 stopped the therapy during the first month,
because of side effects, 72 (treated for at least one
month) were considerate valuable for response defined
as decline in the monoclonal protein level > 25%.
Among the evaluable 72 MM patients 46 (63.5%) were
responding to treatment (14 achieved a decline in the
MC > 25%, 17 > 50% and 15 > 75%). The median
interval between the start of treatment and the
response was 1 month (range 1-9) and the duration of
response was 13 months. A total of 22 patients relapsed
and 17 died for progression disease, 21 patients did not
respond to Thal and 15 of them died. Median survival
for the responding patients was not achieved yet and
was 12.5 and 5 months for the overall population and
for no responding patients, respectively. The most fre-
quently side effects, registered in our patients, during
the first weeks, were weakness or fatigue (87.5%), con-
stipation (77.5%), mood change or depression (27.5%),
lethargy (12.5%), skin rush (7.5%). These side effects
were easily manageable and reversible by reducing or
discontinuing the therapy. More serious side effects
observed in those patients treated for long time are
peripheral neuropathy (13.75%), bradycardia (3.75%)
such us hypothyroidism and deep vein thrombosis
(1.25%). The response obtained in our patients con-
firms that this drug had substantial antitumor activity
in resistant and refractory MM patients but PCL were
not affected by Thal. The different effectiveness of Thal
may be can depend of aggressively of tumor. Never-
theless, several questions about the toxicity, dose and
duration of Thalidomide treatment must be evaluate in
planning new clinical trials.

PU162
THALIDOMIDE NEUROPATHY IN PATIENTS TREATED FOR MULTIPLE
MYELOMA
Carnevale A, Gualandi C, Bibas M,* Ferrari A,*
Geraldini C, Tarquini D, Andriani A*
Neurology Unit and *Hematology Unit, Ospedale San
Giacomo, Rome, Italy

Peripheral neuropathy is one of the major side effects
of thalidomide (thal) in MM patients: objectives of this
study is to evaluate thal-induced neuropathy using elec-
trodiagnostic studies.We prospectively performed longi-
tudinal neurologic examination and nerve conduction
studies (NCS) before and during thal treatment in 9
patients affected by relapsed or refractory MM in an
open-label trial of thal.NCS included recording of sen-
sory nerve action potentials (SNAPs) from median, radi-
al, ulnar, and sural nerves. SNAP amplitudes for each
nerve were expressed as the percentage of its baseline,
and the mean of the four was termed the SNAP index.
A 40% decline was considered significant.F-waves were
obtained from the median and peroneal nerves and F-
waves chronodispersion was studied. 9 patients
remained on thal at 3 mos., 5 remained at 6, 9, 12 mos.,
4 remained at 15 mos., and 1 remained at 18 mos.2
patients discontinued thal after 3 and 12 mos. respec-
tively because of progression of MM. 2 patients are on
thal from 3 mos and are on follow-up. None of the
patients at 3-mos. evaluation and at 6-mos. evaluation
developed neuropathy.All 5 patients evaluated at 6
months showed abnormal F-waves chronodispersion. All
5 patients evaluated at 9 months showed a sensory more
than motor, axonal polyneuropathy that presented as
paresthesias or numbness. The average cumulative dose
of thalidomide received was 38,4 gr. (30-45 gr.). After
the detection of neuropathy thalidomide was continued
in 2 patients at lower dosage (100 mg/day) and in 2
patients for brief monthly courses (100 mg/day for 10
days a month), with mild worsening of electrophysio-
logical findings.Clinical symptoms and a decline in the
SNAP index occurred concurrently.F-wave chronodis-
persion was found prior to changes in SNAP amplitudes.
These results suggest that a close clinical and electro-
physiologic follow-up while on treatment is recom-
mended; F-chronodispersion will help in early detection
of neuropathy, while the SNAP index can be used to
monitor neuropathy.
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PU163
TECHNETIUM-99M SESTAMIBI SCINTIGRAFY IN THE DETECTION OF
MYELOMA BONE DISEASE
Molea N,^ Capochiani E,° Malvaldi F,^ Solimeo L,^
Buffoni F,^ Pratali R,^ Ledda G,^ Lazzeretti G^
^Nuclear Medicine Unit, Spedali Riuniti Livorno,
°Hematology Section, Oncology Dept., Spedali Riuniti
Livorno, Italy

Technetium-99m 2-methoxy-isobutyl-isonitrile -
(99m)Tc-sestamibi - has been proposed as a potential
tracer in patients with multiple myeloma (MM), as its
increased uptake in the bone marrow has been report-
ed as indicator of myeloma activity. The aim of this
study was to explore te role of (99m)Tc-sestamibi
scintigraphy in the detection of bone marrow involv-
ment in patients (pts) with multiple myeloma (MM)
and to assess the relationship of such scintigraphic pat-
tern of the disease in the follow-up of pts with MM or
monoclonal gammopathy of undetermined significance
(MGUS). Methods: beetwen january to march 2003
twelve consecutuve pts were enroled in this study. Pts
characteristics are summarized in Table 1.

Age Sex Diagnosis Disease 99mTc-MIBI X-ray skeletal 
status score survey

80 M MM – IgG/K Partial remission Pos + Neg
after CHT

56 F MM – IgG/L Progressive disease Pos ++ Pos

61 F MM – IgA/L Partial remission Pos + Neg
after ABMT

70 F MGUS Neg Neg

71 F MM – IgG/L Partial remission Pos + Pos
after CHT

63 F MM – IgA/K Complete remission Neg Neg
after ABMT

69 M MM – IgG/K Progressive disease Pos ++ Pos

55 F MGUS Neg Neg

66 F MM – micro k Partial remission after Pos+ Pos
CHT

83 M MM – IgG/K Progressive disease Pos ++ Neg

60 M MM – IgA/K Progressive disease Pos +++ Pos
after ABMT

62 F MM – IgG/L Progressive disease Pos +++ Pos

Five out of F12 MM pts had active disease and 5/12
were in complete or partial remission after conven-
tional or high dose chemotherapy. The semiquantitative
score (99m)Tc-sestamibi uptake was positively corre-
lated with the percent of myeloma cells infiltrating the

bone marrow and the biochemical indicators of disease
activity. Results: all MGUS and only one MM pts (com-
plete remission after autologous BMT) showed a neg-
ative (99m)Tc-sestamibi scan. Among the 9 MM pts
showed a positive scan, a different uptake score was
observed. It is correlated significantly with the disease
status and all the most relevant clinical variables. Com-
parision with X-ray skeletal survey showed discordant
results in 3 pts (3 negative X-ray survey with positive
sestamibi scans). Conclusions: these results confirm
that whole-body (99m)Tc-sestamibi scintigrafy is a
sensitive imaging technique which reliably reflect
myeloma disease activity in bone marrow. 

PU164
TC99M-SESTAMIBI IN FOLLOW UP OF SOLITARY PLASMACYTOMA
Catalano L, Andretta A, Pace L,* Del Vecchio S,*
Fonti R,* Pollio G, Esposito C,° Salvatore B,* Rotoli B
Cattedra di Ematologia e *Medicina Nucleare, Univer-
sità Federico II, °PO S. Leonardo, ASL NA5, Castellam-
mare di Stabia, Napoli, Italy

Tc99m-sestaMIBI has been found to concentrate in
some neoplastic tissues and recently in multiple myelo-
ma (MM). This latter issue is at present under evalua-
tion; the results acquired so far seem to suggest this
tracer high sensitivity and specificity in diagnosing and
in following up MM. Solitary plasmacytoma (SP) is a
clinical variant of neoplastic plasmacell proliferation,
localized in bone (SBP) or in soft tissues mainly of the
upper respiratory tract (extramedullary plasmacytoma
- EP). Radiotherapy and surgery are the most adopted
treatments allowing significant possibilities of cure:
however, the disease progresses in about 50% of
patients affected by SBP and in 8-30% of patients
affected by EP. This possibility opens the way to adju-
vant chemotherapy. We are studying the usefulness of
Tc99m-sestaMIBI scintigraphy in the follow-up of
patients affected by SP. From June 1997 to December
2002 we have followed eight patients affected by SBP
or EP. In all cases the diagnosis was based upon istol-
ogy and exclusion of multiple myeloma. Patients were
treated with local procedures (radiotherapy, surgery),
often followed by chemotherapy and, in some cases, by
auBMT. After treatment, patients were reassessed by
standard procedures to define disease activity, includ-
ing variations of local signs and symptoms evaluable by
physical examination, by CT scans or MRI, variations of
biochemical parameters and in one case of local his-
tology. Tc99m-sestaMIBI scintigraphy was repeated
during the follow-up and correlations between stan-
dard procedures and scintigraphy were evaluated by
the Chi-square test. In 7/8 patients there was full con-
cordance: tracer uptake was always normal in remis-
sion and focal uptake was demonstrated in two
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relapsed patients. One patient had normal uptake after
treatment, but MRI suggested persistence of neoplas-
tic tissue inside a symptomatic collapsed vertebral
soma. The patient remained in stable condition with-
out further therapy for 20 months, when signs of pro-
gression appeared (progressive increase of serum MC)
and focal tracer uptake became again visible.  In this
small group of patients sensitivity of Tc-99m MIBI
scintigraphy was 85%; no false positive case was diag-
nosed. However, as normal uptake after treatment can-
not exclude false negative cases at diagnosis, we eval-
uated also scans available at diagnosis in 6/8 patients.
The tracer detected focal lesions in 5/6 patients: one
patient was considered false negative, because he had
normal uptake, but histology of the costal tumor
showed plasma cell infiltration. Tc-99m MIBI scintig-
raphy presents some advantages in comparison with
other imaging methods (X-ray, CT, MRI): the possibili-
ty to identify solitary lesions in bone or in soft tissues
and to evaluate disease extension in a single scan and
the possibility to discriminate between residual active
or inactive lesions. We believe that basal Tc-99m MIBI
scintigraphy is advisable to exclude possible false neg-
ative during the follow up. 

PU165
TC99M-SESTAMIBI UPTAKE IN NON SECRETORY MULTIPLE
MYELOMA
Catalano L, Andretta A, Pollio G, Pace L,* Del Vecchio
S,* Salvatore B,* Esposito C,° Fonti R,* Mazzarella M,*
Rotoli B
Cattedre di Ematologia, *Medicina Nucleare, Univer-
sità Federico II, °PO S. Leonardo, ASL NA5, Castellam-
mare di Stabia, Napoli, Italy

Tc99m-sestaMIBI is emerging as a tracer of neoplas-
tic plasmacytic proliferation, with sensitivity and speci-
ficity of about 80%. As it concentrates inside plasma
cell cytoplasm, it can detect both diffuse bone marrow
uptake and focal uptake in bone or soft tissues. Exten-
sion and intensity of diffuse uptake can be semi-quan-
titatively measured and connected to the percentage of
bone marrow plasmacell infiltration. Starting from
these premises, we tried to evaluate the information
deriving from Tc99m-sestaMIBI in particular subsets of
patients who cannot be easily diagnosed and followed
up by standard procedures. This is the case of nonse-
cretory or scanty secretory multiple myeloma (nsMM),
which accounts for less than 5% of all cases of MM, in
which the diagnosis may be delaied because of lacks of
recognizeable biochemical indexes, i.e. serum or uri-
nary monoclonal component (MC). These patients are
often excluded by controlled trials, which enroll only
cases with easily detectable indexes during the follow
up. From 1999 to 2002 we have followed up 9 patients

affected by nsMM (4 f., 5m., mean age 60 yrs, r.54-70)
all staged III A-B (multiple lytic or exhuberant lesions
by conventional imaging procedures - CIP) and variable
plasma cell marrow infiltration (mean: 16%, r. 1-65). At
diagnosis, CIP revealed more focal lesions than Tc99m-
sestaMIBI in 4 cases (17 vs. 12, respectively), while
Tc99m-sestaMIBI was superior to CIP in 5 cases (33 vs.
24, respectively). Diffuse uptake of the tracer was pre-
sent in 2/9 patients, with significant correlation with
marrow plasma cell infiltration. All patients were treat-
ed with combined chemo- and radiotherapy; three were
autotransplanted. Four patients attained clinical remis-
sion (absence of symptoms, normal marrow, no further
lesions by CIP), lasting a mean of 23 mos. (r. 6-31). Dur-
ing remission, Tc99m-sestaMIBI showed only variable
degree of diffuse uptake in absence of focality, which
reappeared in relapse. Five patients never attained a
complete disease control: in four of them CIP and
Tc99m-sestaMIBI were concordant, but in one patient,
who previously had showed focal tracer uptake, a bulky
symptomatic tumor adjacent to L2 developed after
chemotherapy was not detected by the tracer. In con-
clusion, Tc99m-sestaMIBI seems an excellent tracer in
nsMM, both at diagnosis and during the follow up. If
confirmed, these data could prompt to reconsider the
exclusion of this subset of patients from controlled
multicentric studies.

PU166
UNUSUAL LEPTOMENINGEAL PROGRESSION OF MULTIPLE MYELOMA
Masini L,* Bulgarelli S,* Tieghi A,* Gamberi B,*
Avanzini P,** Albertazzi L,** Artioli A,** Brini M,***
Rizzi R,**** De Berti G,* Gugliotta L*
*Hematology Unit, **Laboratory of Chemical-Clinic
Analysis, ***Neurology Unit, ****Radiology Department,
Arcispdale S. Maria Nuova Reggio Emilia, Italy

We describe the case of a 71 years old woman affect-
ed by multiple myeloma IgGk since May 2000. The ini-
tial stage of the disease was IA with monoclonal com-
ponent of 2.8 g/dL and plasma cell infiltration of 70%,
without osteolysis. After the first-line treatment with
Melphalan (10 mg/m2 for 4 days/month) and Pred-
nisone (80 mg/m2 for 4 days/month) for a total of 6
cycles the patient had a good response for which she
continued maintenance therapy with Interferon α,
stopped in June 2002 because of intolerance. Thus, she
started an oral treatment with Melphalan (5 mg/week)
stopped in December 2002 because she spontaneous-
ly broke her right tibia. In June 2003, she was hospi-
talised in the Neurology Department for an initial
focalised epileptic crisis which became generalised. Two
days before she experienced transversal abdominal
pain. Two consecutive lumbar punctures revealed a
bloody cerebrospinal fluid (CSF), but a diagnosis was
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made only after the execution on an MRI which
demonstrated a little mass, spontaneously hyperintense
on T1 weighted images, localised on the surface of the
cord at T10-T11 level. This formation was interpreted as
a leptomeningeal localisation of Myeloma with an MR
signal suggestive for recent bleeding. The CSF analysis
showed the presence of the same Monoclonal Compo-
nent of the blood and 8% of ANC identified as plasma
cells (CD38+, morphology). So, we decided to begin a
chemotherapy regimen based on the association of Vin-
cristina (0.4 mg/day, continuous i.v. infusion), Adri-
ablastina (9 mg/m2/day, continuous i.v. infusion) and
Desametasone (40 mg/day, i.v) (VAD for 4 days), instead
of antiepileptic therapy, which is still ongoing. At pre-
sent, the patient is in a good state of health and the
epileptic crisis no more appeared. 

PU167
ROLE OF BISPHOSPHONATES IN THALIDOMIDE-BASED THERAPY FOR
REFRACTORY/RELAPSED MULTIPLE MYELOMA: EVALUATION OF
TOXICITY AND EFFECTIVENESS
Frigeri F,* Catalano L,° Mirto S, Volpe E,§ Mettivier A,^
Mastrullo L,# Nasuti A,* Marcacci G,* Aglietta C,°
Cangiarosi C, Pezzullo L,^ Sagristani M,# Rotoli B,°
Pinto A*
*Divisione di Ematologia Oncologica, Istituto Nazionale
Tumori, IRCCS “G. Pascale”, Napoli; °Cattedra di
Ematologia, Università “Federico II”, Napoli; Divisione di
Ematologia, Ospedale ‘V. Cervello’, Palermo; §Divisione
di Ematologia, AORN Moscati, Avellino; ^Divisione di
Ematologia TERE, AORN Cardarelli, Napoli; #Divisione di
Ematologia, Ospedale ‘S. Gennaro’, Napoli, Italy

Thalidomide (Thal) displays a significant activity in
relapsed/refractory Multiple Myeloma (MM) with
cumulative response rates (RR) of 25-36% as a single
agent. Its association with Dexamethasone (Thal/Dex)
yields to RRs ranging from 50% to 60%. Several stud-
ies support the beneficial effects of bisphophonates in
MM, but there are few reports comparing the toxicity
and efficacy of bisphosphonates in patients (pts) under-
going salvage therapy with Thal-based regimes. We
report a retrospective analysis of 67 consecutive pts.
from six southern Italy institutions undergone the
Thal/Dex regime with or without a second (pamidro-
nate)- or third (zoledronate)-generation bisphospho-
nate. All pts had advanced refractory/relapsed disease
following different chemotherapy regimes (VAD, VMCP,
MP), with/without radiotherapy and/or ASCT. Based on
the treatment received, pts were divided in three
groups: Thal/Dex (Thal 200 mg/day plus Dex 20 mg,
days 1-4) (14 pts), Thal/Dex plus pamidronate (90 mg,
q 28 days) (24 pts) and Thal/Dex plus zoledronate (4 mg,
q 28 days) (29 pts). Study end points were to evaluate:
a) the differential toxicity profiles (CTC-NCI) of bis-

phosphonates in pts receiving Thal/Dex; b) the poten-
tial role of bisphosphonates in improving anti-myelo-
ma efficacy of the Thal/Dex combination. Response was
evaluated according to SWOG and Nordic Myeloma
Study Group. Analysis of prognostic factors among the
groups was performed by log-rank test. To account for
wider modifications of the monoclonal component
(MC) in pts with higher and lower values at treatment
start, a correlation test according to Gill et al. (Lancet
1985; 9: 567-569) was employed. The three groups
were fully comparable for baseline parameters (Stu-
dent T test). No statistically significant differences in
frequency and severity of expected side effects (most-
ly G1/G2; G3/G4 <10%) were evidenced among the
groups (i.e. G1/2 constipation 33%-41%, G1/2 neu-
ropathy 17%-29%), except for G1/2 neutropenia which
was only observed in pts receiving bisphosphonates
(pamidronate, 12.5% vs zoledronate, 17.2%, NS). Only
one case of deep vein thrombosis was recorded (zole-
dronate group). Details of responses (at a median fol-
low-up of 8.1 months) according to treatment groups
are shown in the table. Pts in all groups received a com-
parable percentage of Thal scheduled dose. Of the 36
responders only 2 (one each in the pamidronate and
zoledronate groups) relapsed after 6 months of treat-
ment. Most interestingly, however, time to best
response was shorter for bisphosphonates-containing
treatments (3.5±1.4 months, pamidronate; 3.4±1.4,
zoledronate vs 6.16± 1.4 months, no bisphosphonate;
p=0.059). The results obtained from this retrospective
study suggest that adding bisphosphonates to Thal/Dex
regime do not increase the frequency and severity of
side-effects, but it seems to provide a faster attain-
ment of maximal response. Data analysis at a longer
follow-up is currently ongoing to ascertain whether
bisphosphonates also result in a more sustained
response. Based on this data, a prospective random-
ized trial comparing Thal/Dex to Thal/Dex/Zoledronate
is currently ongoing at the same Institutions.
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TRANSPLANTATION

Autologous Transplantation

PU168
IMPACT OF HIGH DOSE CHEMOTHERAPY AND AUTOLOGOUS STEM
CELL TRANSPLANTATION ON SURVIVAL IN PATIENTS WITH
MYELOMA. A CASE CONTROL STUDY WITH 148 PATIENTS
Rossini F, Cammarota S, Terruzzi E, Todisco E,
Parma M, Perego D,* Colaemma A, Montesano R,
Verga L, Pogliani EM
Ematologia e Centro Trapianti, Ospedale S. Gerardo,
Monza; *Divisione di Medicina, Ospedale di Desio, Italy

Starting from 1996, first line therapy for our patients
aged less than 70 affected by advanced stage multiple
myeloma (Salmon II or III) includes three DAV courses
(adriamycin 50 mg/m2 and vincristine 1 mg total dose in
single bolus infusion on day 1 and dexamethasone days
1 to 4) followed by high dose melphalan (140 or 200
mg/m2) and one or two autologous stem cells trans-
plantations (ASCT). Seventy-four such pts have been
diagnosed in the period 1996-2002 (cases); fifty-three
of them have received at least one ASCT; four did not
receive this therapy due to comorbidity; nine were
included in the program but they did not reach ASCT
due to progression, toxicity of DAV courses or refracto-
ry disease; eight received MP as first line therapy
because they were included in a randomized collabora-
tive trial. A control group was created with 74 patients
diagnosed in the years 1989-1995 (controls) matched
for stage and age (±3 years); in this group 5 pts were ini-
tially treated with VAD-like courses, 32 with melphalan
and prednisone, 35 with polichemotherapy (with two or
more alkylating agents, without anthracyclines) 2 pts
died before beginning chemotherapy. No differences
were present between the two groups as to bone mar-
row plasma cell (mean 48.9% and 47.9%), classes (IgG:
49 and 46; IgA 16 and 15; IgD 0 and 2; BJ 7 and 9; NS
2 and 2), monoclonal component among IgG and IgA
myeloma (mean 4.37 and 4.59 g/L). Results. Overall sur-
vival is significantly better for cases than for controls
(median survival not yet reached vs. 39 months)
(p=0.03). Statistically significant difference among cas-
es and controls is maintained in Salmon stage II
(p=0.03); among pts in stage III, the two curves are sim-
ilar up to twenty months; after this time the curve of
‘cases’ becomes better. Conclusions. Our case-control
study seems to agree with randomized studies, that
show a survival benefit of ASCT when compared to con-
ventional therapy in advanced stage multiple myeloma.

PU169
TOTAL PARENTERAL NUTRITION WITH REDUCED CALORIC INTAKE IN
BONE MARROW TRANSPLANTATION
Terruzzi E, Rossini F, Bonetti M,* Altieri C, Colaemma
A, Marinoni S, Carrer A, Borella C, Sironi A,* Magni S,*
Pogliani EM
Hematology Unit and BMT Unit, *Third Medical Divi-
sion, S. Gerardo Hospital, Monza, Italy

Total parenteral nutrition (NPT) reduce the nutritional
sequelae of bone marrow transplantation (BMT) con-
ditioning regimen and BMT complications, such as graft
versus host disease (GVHD) and veno-occlusive disease
of the liver. Energetic need of these patients is gener-
ally assumed to be 130-150% of presumed energetic
costs and therefore they generally receive 30-35
Kcal/kg/day. The objective of our study is to evaluate
the efficacy of nutritional support protocol with
reduced caloric intake for patients subjected to a bone
marrow transplant. Design and Methods. One hundred
and six patients were included (43 men and 63 women),
who were treated with BMT (77 autoBMT and 29
alloBMT), median age was 49.2 (range 22-71). Under-
lying diseases were: AREB-t 1, AML 19, ALL 6,CML 6,
NHL 42, HD 6, MM 25, IMF 1. Conditioning regimens
depended on the underlying disease and included TBI
in 14 patients. All patients were preliminarily subject-
ed to anthropometrical evaluation (weight, height,
wrist circumference and body mass index) and nutri-
tional condition. Seric albuminemia and TIBC were con-
sidered as bio-humoral indicator. The energetic needs,
at rest, were evaluated according to Harris-Benedict’s
equation. Our NPT was planned to administer to the
patient between 1.1 and 1.2 times the basal energetic
need. NPT was prepared with: glucose not higher than
5 g/kg/day; lipid not higher than 1 g/kg/day; protein
1.2-1.5 g/kg/day; calorie-azoto ratio was 130-150.
Water and elettrolites were administered on the basis
of real weight of patient. Oligoelements were in the
following doses: Zn 2.5 mg/day; Fe 1 mg/day; Cu 0.5
mg/day; Cr 10 mcg/day; Mn 2 mcg/day. Vitamins were
administered daily, on second way, in accord to the rec-
comendations of American Medical Association.
Patients who suffered an increase of liver enzyme, had
their caloric support reduced: we reduced daily intake
of glucose and increase lipid; in all cases liver func-
tionality tests became normal. Results: The average
duration of the TPN was 11.8 days. Average caloric
intake was 22.3 Kcal/kg/day. 33 patients developed
infectious episodes: 28 were classified as bacteriolog-
ically demonstrated, 5 clinically demonstrated. 49
patients developed FUO. Forty patients developed grade
3/4 mucositis: 26 of them needed analgesic therapy
with morphine. 4 patients presented acute GVHD of II°:
2 with liver involvement and 2 with gastro-intestinal
involvement. 21 patients presented a transient increase
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of liver enzime (>2N). No patient had to discontinue
NPT for metabolic complication. Median total days of
hospitalisation were 27.2. Conclusion: While in most
reported series patients received 30-35 Kcal/kg/day, our
NPT was planned to administer to the patient between
1.1 and 1.2 times the basal energetic need. Patients
received an average of 22.3 Kcal/kg/day (range 16-32
kcal/kg/day). Our TPN with reduced energetic support
was proved effective to prevent proteic and energetic
undernutrition and to avoid an increase of morbidity
and mortality; an adequate NPT during hospitalization
favourably affected infections. No patients suffered
severe metabolic complications. Our results suggest
that the use of nutritional support with reduced caloric
intake is equally effective than hypercaloric regimens
but it allows to reduce the costs and is less toxic.

PU170
TANDEM HIGH-DOSE THERAPY WITH PERIPHERAL BLOOD STEM
CELLS TRANSPLANTATION (PBSCT) FOR PATIENTS WITH
LYMPHOMAS
Magagnoli M, Balzarotti M, Castagna L, Nozza A,
Timofeeva I, Compasso S, Siracusano L, Sarina B,
Bramanti S, Santoro A
Department of Medical Oncology and Hematology
Istituto Clinico Humanitas, Rozzano, Milan, Italy

Background. Single high-dose therapy (HDT) and
peripheral blood progenitor cells (PBPC) is not sufficient
to cure the majority of patients (pts) with poor progno-
sis lymphoma. Aims. To evaluate the feasibility and the
efficacy of tandem HDT regimen supported by PBPCS in
these patients. Design and Methods. After induction
chemotherapy and collection of PBPCs (median CD34+

cells: 9.3×106/kg) 21 pts with refractory/relapsed Hodgk-
in’s disease (HD) and 21 pts with relapsed or poor prog-
nosis non-Hodgkin’s lymphoma (NHL) were given tan-
dem PBSCT. The first conditioning regimen, consisted of
Melphalan 200 mg/mq (PBSCT-1) and the second of
BEAM (BCNU, Etoposide, ARA-C, Melphalan) (PBSCT-2)
administered within 90 days from first reinfusion
Results. PBSCT-1 was supported by a median number of
4×106 CD34+cells/kg. There was no toxic death. The
median time to neutrophil recovery >500/µL was 6 days,
and to platelet recovery >20000/µL  was 3 days, respec-
tively. Grade III-IV mucositis was observed in 85% of
cases. The median number of days with fever > 38° C
was 4 days. The mean number of platelet and erytocytes
units transfused was two. Median hospitalization was 15
days. PBSCT-2 was performed after a median interval of
72 days (range 51-105), and supported by a median of
5×106 CD34+cells/kg. Seven pts could not undergo sec-
ond HDT: 4 for disease progression, and 3 for toxicity
related to first procedure, respectively. Furthermore, we
observed a toxic death during second procedure. No

veno-occlusive disease (VOD) occurred. Median time to
neutrophil and platelet recovery was 9 and 7 days,
respectively. Grade III-IV mucositis and duration of hos-
pitalization were identical to first procedure. The medi-
an number of days with fever > 38° C was 2.0. Complete
remission (CR) rate was 57% after induction, 80% after
PBSCT-1, and 90% after PBSCT-2. Conclusions. Tandem
transplantation seems feasible in poor risk lymphomas.
However, as 17% of pts could not undergo PBSCT-2, fur-
ther investigation should aim to select suitable cases. As
concern therapeutic outcome, the continuous progres-
sion towards a higher CR rate, encourages further explo-
ration of this attractive strategy.

PU171
INTERMEDIATE DOSE ETOPOSIDE + LENOGRASTIM” IS AN EFFEC-
TIVE PBPC MOBILIZATION SCHEDULE SUITABLE FOR OUTPATIENT
ADMINISTRATION: A COMPARISON WITH CYCLOPHOSPHAMIDE  4
G/M2 + G-CSF
Milone G, Murgano P, Privitera A, Leotta S, Tornello A,
Poidomani M, Mercurio S, Bordonaro R,* Consoli U,
Giustolisi R
Dipartimento Clinicizzato di Ematologia, Azienda
Ospedaliera Vittorio Emanuele, Ferrarotto, Santo
Bambino, Catania; *Divisione di Oncologia Medica,
Azienda Ospedaliera Garibaldi, Catania, Italy

Cyclophosphamide 4 or 7 g/m2 (CTX) + G-CSF is usu-
ally employed as PBPC mobilization. Such schedule,
neverthless, is associated to some morbidity: neu-
tropenia and fever (52-97%); moreovere it always
require a period of hospitalization of various lenght (2-
15 days). Searching for a mobilization schedules suit-
able for outpatient administration and with high mobi-
lizing efficiency and low morbidity, we studied the
scheme Intermediate dose Etoposide+ rh-gly-G-CSF (VP
administered at dose of 200 mg/mq/i.v./d.1-2-3 +
lenograstim 16 mcg/kg/day from d.4 to the end of har-
vesting). Twenty patients affected with various hema-
tological neoplasm (60% NHL, 28% HD, 12% others
diagnosis) received as mobilization therapy Etoposide
at intermediate dose + rh-gly-G-CSF. Results were
compared to a group of 26 patients who received pre-
viously, in our Istitution, CTX 4gr/m2 + G-CSF 10
mg3/kg/day. These two groups were not different in age,
sex, time between last chemotherapy and PBPC mobi-
lization and number of cycles of previous chemother-
apy received. No differences were observed in blood
volume processed during harvests and in mean number
of aphaeresis performed (1,8 in VP16 group and 1,75 in
CTX group). Percentage of patients that reached a peak
of CD34+ cells > 20×109/L and therefore underwent
harvesting of PBPC was higher in patients mobilized
with Intermediate dose VP+G-CSF” in respect to those
who received CTX 4 g/m2 + G-CSF”: 90.0% vs 61.5% (χ2

p value = 0,04). Mean peak of peripheral blood CD34+
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cells was more elevated in patients mobilized with
“Intermediate dose VP-16”: 119.04/mm3 vs 45.8/mm3

(Mann-Whitney U-test: p= 0,03). Similarly mean CD34+

cells in harvests was more elevated in patients mobi-
lized using Intermediate dose VP-16: 10.2×106/kg vs
6.8 × 106/kg (p=0,01). Total Nucleated Cells were sig-
nificantly higher in patients who received VP-16 while
no differences were observed in harvested CFU-GM.
Incidence of fever was lower in patients receiving Inter-
mediate dose VP-16 + gly-G-CSF” than in patients
receiving “CTX + G-CSF, 5% and 19%, respectively, this
difference did not reached, however, statistical signif-
icance (p value = 0,2). Length of hospitalization was
significantly lower in Intermediate dose VP-16 mobi-
lized group (0 vs 5.2 days; Mann-Whitney U-test
p=0.0001). In conclusion our study shows that an out-
patient PBPC mobilization schedule based on Etoposide
at intermediate dose (600 mg/m2) + rh-gly-G-CSF 16
µg/kg has higher mobilizing efficacy and lower toxici-
ty in comparison to CTX 4 g/m2 + G-CSF10 µg/kg.

Table 1. Comparison of PBSC mobilization after VP-16 intermediate
dose +G-CSF and after CTX 4g/m2 + G-CSF.

P.B. CD34+ % successful Day Fever%
max peak ×109/L mobilization of hospitalisation

VP16 intermediate dose + 119.04 90% 0.0 5.0
G-CSF 16 mcg/m2

CTX 4 g/m2+ 45.8 61.5% 5.2 19
G-CSF 10 mcg/m2

p 0.03 0.04 0.0001 0.2

PU172
AUTOLOGOUS BONE MARROW TRANSPLANTATION FOR AML
PATIENTS IN FIRST CR: IMPORTANCE OF INFUSED TNC FOR
ENGRAFTMENT AND LEUKEMIA FREE SURVIVAL 
Milone G, Tornello A, Indelicato F, Leotta S,
Moschetti G, Mercurio S, Rizzo M,* Guido G,
Poidomani M, Murgano P, Consoli U, Giustolisi R
Dipartimento Clinicizzato di Ematologia, Azienda
Ospedali Vittorio Emanuele, Ferrarotto, Santo Bambi-
no,  Catania e *U.O.Ematologia, Azienda Ospedale
S. Elia, Caltanissetta, Italy

In a single institution, 31 patients affected with AML
in 1st CR, received autologous bone marrow transplan-
tation (ABMT) after BU-CY eradication. In 15 cases
bone marrow cells were purged in vitro using ASTA-Z,
while in 16 they were left unpurged. After transplan-
tation a neutrophil count > 0.5×109/L was reached in
25 days (range 8-49)and there was no difference in

time to N. engraftment between the purged and
unpurged groups (logrank: p=0.39). Median time for
PLT engraftment was 60 days (range 17-270) and it
was significantly longer for purged than unpurged
transplants: 85 days vs. 59 days (logrank: p=0.04).
When all cases were considered using the Cox regres-
sion analysis, the dose of infused Total Nucleated Cells
(TNC) was an important factor for myeloid engraftment
(p=0.02). A similar result was also obtained in purged
patients (p=0.005) but not in the unpurged group
(p=0.2). No transplant related mortality was observed
and the Kaplan Meier estimated of LFS for the entire
group of patients was 50.5% after a median follow-up
of 40 months. LFS was 58% in purged and 40% in
unpurged groups (logrank: p=0.26). However patients
receiving a TNC > median had a LFS of 28% and
patients receiving TNC < median had a LFS of 65%
(logrank: p=0.017)(Figure 1).  The number of infused
TNC was an important factor for LFS in the stratum of
unpurged marrow (p=0.05) but not in that of purged
marrow (p=0.2)(Table 1). 

ALL patients Purged Unpurged 
LFS p (logrank) LFS p (logrank) p (logrank)

Infused TNC<MEDIAN 65% 0.017 66% 0.2 71% 0.05

Infused TNC>MEDIAN 28% 40% 22%

In multivariate Cox analysis, the number of TNC
infused in respect to median was a significant factor for
LFS (p=0.03), independently of others factors such as
FAB types.  In conclusion in our study myeloid engraft-
ment time of purged and unpurged transplants were
comparable. After purged transplant exists a delay in
platelets engraftment. Number of infused TNC is an
important factor for myeloid engraftment either when
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all patients are considered as a whole and in purged
patient group, however not in unpurged patients. Num-
ber of infused TNC is an important factor also for LFS
in all patients group and in unpurged group but not in
purged patients.

PU173
HIGH-DOSE THERAPY IN THE ELDERLY WITH MULTIPLE MYELOMA:
A SINGLE CENTRE EXPERIENCE
Vergine C, Pisapia G, Palazzo G, Annunziata S,
Specchia MR, Mazza P
Struttura Complessa di Ematologia Ospedale,
San Giuseppe Moscati, Taranto, Italy

Multiple myeloma (MM) is a disease which in almost
70% of cases involves patients older than 60 years and
the number of patients is progressively growing. Being
the life expectancy in western countries 78 years for
men and 80 years for women we believe that the ther-
apy of myeloma should be optimised in patients over 60
years in order to prolong survival, as it is for younger
patients. In a prospective study we valuated the feasi-
bility of sequential therapy including high-dose Busul-
fan and Melfalan and PBSCT in patients with MM con-
secutively observed in our institution since 97. The entire
program included VAD 4 monthly courses, Cyclophos-
phamide (CTX) 5gr/m2 as mobilizing therapy of CD34
cells, collection of CD34 cells, minimum number of
2.5×106/kg, Melfalan 120 mg/sqm single dose + Busul-
fan 12 mg/kg over 4 days, interferon alfa as mainte-
nance therapy. The value of the disease was done at each
step of therapy by bone marrow aspiration, value of
serum proteins and Bence Jones protein in the urine;
skeleton was done at the beginning and the end of the
program. Follow-up was planned every two months with
re-value of the same parameters. Side effects were mon-
itored at each step of therapy by cardiac VEF, renal and
liver function. Up to December 2002, 39 patients with
MM and ages over 60 years (mean 66.7 years) entered
the prospective value, 24 were males and 15 females.
Most of patients had stage III (34 pts), the type of MM
was IgG (21 pts), IgA (10 pts), Mycromolecular (5 pts)
and hypo secreting (3 pts). The mobilization of CD34
was successful in 37 on 39 pts with a collection of mean
number of CD34 cells 5.7×106/kg (range 2.0 to 13.6).
Response rate following each phase was: 23 pts had a
reduction of M component or number of plasma cells
following VAD, with a range between 30 to 80% reduc-
tion, other 7 patients showed a reduction of disease fol-
lowing high dose CTX and further response was achieved
in those responding at the previous phase. Following
PBSCT 31 pts (84%) had more than 50% reduction of
disease and 12 pts (32%) had less than 10% of valuable
disease. Lethal side effects consisted in an absence of
hematological recovery in one pt with resistant MM who

received 2.0×106/kg CD34 cells (2.7%), an interstitial
pneumonia by CMV infection (2.7%) and a septicaemia
by Pseudomonas (2.7%). Non lethal side effects consist-
ed of mucosytis grade III-IV in 40% of patients and fever
in 35% of patients. Two patients died 4 and 5 months,
respectively, following PBSCT because an acute renal
failure following a septicaemia and an acute respirato-
ry distress syndrome following a fever. At a mean follow-
up of 30 months (range 6 to 74 months) of 34 patients
valuable for response 16 patients remain in CR or PR (6
to 74 months), 14 patients progressed and died for MM,
2 patients are alive with progressive disease and 2 pts
died for causes not related to mieloma. In conclusion
the study demonstrate the feasibility of the procedure
including high dose busulfan and melfalan in elderly
with MM, further value has to be considered in order to
minimize toxicity and to plan better conditioning regi-
men. 

PU174
HIGH DOSE THERAPY AND AUTOLOGOUS HEMATOPOIETIC STEM
CELL TRANSPLANTATION IN FOLLICULAR LYMPHOMA AT DIAGNOSIS
Narni F, Donelli A, Cuoghi A, Bresciani S, Pozzi S,
Marasca R, Leonardi G, Luppi M, Morselli M,
Sabbatini R, Torelli G
Dipartimento di Oncologia ed Ematologia, Università
degli Studi di Modena, Italy

Follicular lymphoma is characterized by an indolent
course, with a 5-year survival of approximately 70%,
and a median survival exceeding 10 years. Still, most
patients ultimately die from the disease and innovative
therapies should be considered. Autologous transplan-
tation of ex vivo purged hematopoietic stem cells (HSC)
has been performed in relapsed patients with promis-
ing results, and is currently being investigated as a front
line treatment. Although controversial, this approach
could be proposed to selected patients if treatment
related toxicity was acceptable. Better supportive ther-
apies as well as the widespread use of peripheral blood
HSC and hematopoietic growth factors have rendered
autologous transplantation a safer procedure. Further-
more, the availability of monoclonal antibodies that
can be administered in vivo without additional toxici-
ty could render the whole procedure less time con-
suming and might improve the results. At our institu-
tion, and in many others, treatment related mortality
(TRM) following autologous HSC transplantation is less
than 1% in patients with a good performance status.
Thus, in 1995 we started a pilot study aimed to test
autologous HSC transplantation in patients with FL at
diagnosis. We have enrolled 24 patients with a medi-
an age of 49 (26-65). Most patients had stage IV dis-
ease (80%) and bone marrow involvement (74%).
Patients achieving a complete response or a good par-
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tial response after CHOP or CHOP-like regimens under-
went HSC mobilization with cyclophosphamide or
DHAP plus G-CSF. Four patients with a poor response
to CHOP (stable disease, persistent bulky or residual
bone marrow infiltration >50%) switched to a program
of high dose sequential chemotherapy. All patients but
one, who received a supplement of bone marrow
because of poor mobilization, were supported with
peripheral blood HSC. Nine patients received not-
manipulated HSC, 7 received ex vivo purged HSC (6 pts.
CD34+ positive selection; 1 pt. positive/negative selec-
tion), and 8 patients underwent in vivo purging with
monoclonal anti-CD20 antibody (rituximab). All
patients were given G-CSF after transplant. The treat-
ment was well tolerated, with a median time to engraf-
ment of 9 days (7-12), and a median stay in hospital of
21 days (11-35). RBC and platelet transfusions were
necessary, respectively, in 52% and 100% of the
patients. The mean number of RBC and platelet units
given to transfused patients was, respectively, 2.2
(range 1-5) and 3.7 (range 1-7). Fever occurred in 52%
of the patients (mean length 2,8 days in febrile
patients) and oral mucositis in 85%. With a median
follow up of 53 months, all patients are alive. Five
patients relapsed and 5-years estimated PFS is 69%.
We did not observe, so far, any case of myelodysplasia
or secondary leukemia. The relatively short follow up
and the small number of patients might account for
this; the selection of patients that were not heavily
pretreated and the use of conditioning regimens not
including TBI might have contributed, too. Only scarce
data are available regarding high dose therapy in fol-
licular lymphoma at diagnosis, and our data confirm
that ASCT is a relatively safe procedure, with an accept-
able morbidity and a low mortality. In selected young
patients with advanced stage disease, randomized tri-
als that are designed taking into account the most
recent advances in auto HSC transplantation technol-
ogy are warranted. 

PU175
INCREASED DOSE OF BUSULPHAN IN THE BUMEL CONDITIONING
REGIMEN FOR AUTOLOGOUS BONE MARROW TRANSPLANTATION
IMPROVES OVERALL RESPONSE RATE AND DISEASE-FREE SURVIVAL
IN PATIENTS WITH MULTIPLE MYELOMA
Ria R,* Ballanti S,# Falzetti F,# Minelli O,° Di Ianni M,#
Falcinelli F,# Russo F,* Vacca A,* Dammacco F,*
Martelli MF,# Tabilio A#

*Department of Biomedical Sciences and Human
Oncology, Section of Internal Medicine and Clinical
Oncology, University of Bari; #Department of Clinical
and Experimental Medicine, Section of Hematology
and Clinical Immunology, University of Perugia,
°Immunohematology and Blood Transfusion Service,
Perugia General Hospital, Italy

Introduction: High-dose chemotherapy conditioning
regimens for autologous stem cell transplantation
(ASCT) generally give similar results in multiple myelo-
ma (MM). We compared two high-dose chemotherapy
regimens: melphalan alone and melphalan plus busul-
phan. Methods: Thirty untreated patients with stage III
MM were included in this study. The selection criteria
included: age less than 70 years, creatinine less than
200 mg/mL, cardiac ejection fraction >50%, DLCO
>50%, no active infection disease or other co-morbid
conditions. Sixteen patients were treated with mel-
phalan 180 mg/mq (arm A) and 14 with busulphan 16
mg/kg + melphalan 100 mg/m2 (arm B) for ABMT con-
ditioning. The median age at transplantation was 52.2
years (range 34-64) for arm A and 49.5 years (range 34-
60) for arm B. In the arm A were included 9 male and
7 female and in the arm B 9 male and 5 female. All
patients received 3 cycles of VAD and were mobilized
with cyclophosphamide 7 g/m2 and rHuG-CSF (10
µg/kg b.w./die). The dose of CD34+ cells infused range
from 1.5 to 15.6×106/kg  (median 9.2×106/kg) for the
arm A, and from 1.5 to 15.8×106/kg (median
8.9×106/kg) for the arm B. Results: After ASCT, days to
achieve engrafment (neutrophyls > 500/µL) were sim-
ilar in the two arms (arm A: median 11, range 9-20; arm
B: median 11, range 9-21); all the patients received
rHuG-CSF 10 µg/kg b.w./die after reinfusion of PBSC.
No difference in the incidence of transplant-related
infective and non-infective complications were evi-
denced in the two arms and no transplant-related
deaths were observed. Hospitalization after transplant
ranged from 12 to 18 days (mean 15 days) in both arms
(p = n.s.). Better overall response rate was observed in
the melphalan plus busulphan regimen (85% vs. 75%,
p<0.05). MM progressed in two patients only in arm A.
The 5-year overall survival with melphalan plus busul-
phan was 56% vs. 49% for melphalan alone. The medi-
an survival for the melphalan plus busulphan group
was 126 months vs. 108 months for melphalan alone
(p=0.6). The median disease-free survival (DFS) was
better for melphalan plus busulphan (120 months) than
for melphalan alone (72 months) (p<0.05). Conclusion:
These two conditioning regimens, we used for ASCT in
multiple myeloma, have a similar anti-myeloma effect.
However, the conditioning regimen with Busulphan (16
mg/kg) and Melphalan (100 mg/m2) was as well toler-
ated as the conditioning with melphalan alone, and
gave better results in terms of response to treatment
and disease-free survival, but had no effect on the
overall survival that was not significantly increased in
arm B.
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PU176
THE EARLY COMBINATION OF GRANULOCYTE COLONY-STIMULATING
FACTOR PLUS ERYTHROPOIETIN ACCELERATES ENGRAFTMENT
AFTER AUTOLOGOUS STEM CELL TRANSPLANTATION
Olivieri A,*  Scortechini I,* Capelli D,* Lucesole  M,*
Montanari M,* Spitaleri L,* Gini G,* Leoni P*
*Clinica di Ematologia, Università di Ancona, Italy

We compared the outcome and the engraftment
kinetics of two consecutive matched group of patients
receiving different schedules of GF after ASCT. Among
65 patients with multiple myeloma or lymphoma, 32
received G-CSF plus EPO starting the day after ASCT
(group A), and 33 received G-CSF (group B) starting the
day +5 after PBSC reinfusion. The two groups were
matched for the main characteristics including age,
diagnosis, median number of CD34+ reinfused, condi-
tioning regimens, PS and number of previous chemo-
therapy regimens. Patients of group A achieved a PMN
count >0.5×109/L at the day 10 (10-10), PLT>20×109/L
at day 13 (13-14), PLT>50×109/L at day 17 (15-19)
compared with day 11 (10-12) for PMN>0.5×109/L, day
14 (12-16) for PLT>20×109/L and day 24 (7-41) for
PLT>50×109/L respectively. The median number of days
with PMN<100/mcl and PMN<500/mcl was 3 (0-6) and
5 (1-9) in the group A, compared with 5 (1-22) and 7
(3-23) in the group B (p<0.0001 and p=0.001 respec-
tively). Also the transplant outcome was significantly
better in patients receiving EPO+G-CSF (group A) with
a median of 1 PLT units (0-5) transfused, 0 (0-6) RBC
transfusion units, compared with 2 PLT units (0-9) and
2 RBC units (0-8) in the group B (p=0.001 and
p<0.0001 respectively). Also the median number of
days with fever >38°C was 0 (0-8) compared with 1 (0-
9) (p=0.01) and days of i.v. ATB therapy were 0 (0-8)
and 1 (0-9), respectively in group A and B (p=0.01).
Finally the median number of days in hospital from the
day of reinfusion was 2 (2-19) in group A and 14 (6-
28) in group B (p<0.0001). In conclusion this approach
allows to further reduction of the aplastic phase after
ASCT and the costs of this procedure.

PU177
EFFECTIVENESS AND TOXICITY OF TWO DIFFERENT CHEMOTERAPY
PROGRAMS IN AUTOLOGOUS PERIPHERAL STEM CELLS
TRANSPLANTATION IN PATIENTS WITH NON-HODGKIN LYMPHOMAS
Colaemma A, Borin LM, Pioltelli P, Rossini F, Maffe' P,
Terruzzi E, Pogliani EM
Ematologia e Centro Trapianti. Ospedale S. Gerardo.
Monza, Italy

In this retrospective study, we wanted to compare
the therapeutic efficacy and the toxicity of two differ-
ent chemotherapy programs including both autologous
peripheral stem cells transplantation (PBSC) in a cohort

of patients diagnosed with  Non-Hodgkin lymphomas
(HG-NHL). Thirtyseven  patients were divided in two
groups (group A and group B); 21 patients (Group A),
fourteen  at onset and seven relapsed received high
dose sequential chemotherapy including: adriamicine
50 mg/m2 (g 1), vincristine 1.4 mg/m2 (g 1-8-15), pred-
nisone 40 mg/m2 for 21 days; cyclophosphamide 7 g/m2

and G-CSF 5 µg/m2 followed by CD34+ cells mobiliza-
tion/HD-methotrexate 8 g/m2 and vincristine 1.4 mg/m2

// HD-etoposide 2 g/m2 and metilprednisolone 180 mg;
conditioning regimen consisted of: mithoxantrone 60
mg/m2 (d1) and melphalan 180 mg/m2 (d4). A median
number of  8.5x106/kg autologous CD34+ cells were
reinfused as rescue. Sixteen patients (Group B), only
first relapse, received standard dose chemotherapy
comprehensive of 4-6 CHOP/CEOP cycles (in CEOP
cycles epirubicine was given instead of adriamicine);
two cycles of MAD (mithoxantrone 8 mg/m2 (d 1-2-3),
ARA-C 2 g/m2 x 2 (g 1-2-3) and desametasone 8 mg/m2

(d 1-2-3) and G-CSF 5 ug/m2); CD34+ cells were col-
lected after the second MAD cycle; BEAM protocol was
used as conditioning regimen. A median number of  8.7
x106/kg autologous CD34+ cells were reinfused as res-
cue. The median time to hematopoietic recovery was
similar in both groups: 13 days, group A and 11 days,
group B. There wasn't statistically significant differ-
ence in overall susvival (OS) and disease free survival
(DFS) between the two groups (5 years follow-up): OS
of Group A was 47.6% versus 50% of Group B, DFS of
Group A was 43% versus 44% of Group B. By contrast
acute and long term toxicity was worst for the cohort
of patients that received high dose sequential chemo-
therapy (Group A): we observed mucositis, grade WHO
IIIo/IVo, in 45% of Group A patients versus 27% of
Group B patients. Moreover, in group A, 1 patient devel-
oped an RAEB (36 months post-transplant), 1 patient
Hodgkin’s lymphoma (24 months post-transplant), 3
patients an assonal neuropathy (2 months post-trans-
plant), 2 patients MGUS (8 months post-transplant)
and finally 1 patient developed hypotyroidism (36
months post-transplant); in group B, 1 patient devel-
oped an AML (30 months post-transplant) and 1
patient had a reactivation of an hepatitis infection (3
months post-transplant).

PU178
MAINTENANCE THERAPY WITH THALIDOMIDE PLUS INTERFERON α
AFTER AUTOLOGOUS PERIPHERAL BLOOD STEM CELL TRANSPLANT
IN MULTIPLE MYELOMA PATIENTS
Capochiani E,° Falcone A,” Nardi M,^ Menconi MC,^
Mori E,^ Favre C^
°Haematology Section, Oncology Dept. Spedali Riuniti,
Livorno; “Oncology Unit, Spedali Riuniti, Livorno;
^Bone Marrow Transplant Section, Azienda Ospedalie-
ra Pisana, Pisa, Italy
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Autologous PBSC transplant (APBSCT) in multiple
myeloma (MM) has become a standard treatment for
most patients; there are many evidence-based recom-
mendations based on the evidence presented that APB-
SCT is preferred to standard chemotherapy as de novo
or salvage therapy; but it has a minimal role on dura-
tion of remission so that a post transplant therapy for
patients in CR or PR is needed. Thalidomide has recent-
ly emerged as an active drug in about one-third of MM
patients, who had usually been heavily pre-treated or
had relapsed after high-dose therapy. At same time,
interferon-α (IFN-α) as maintenance treatment is
associated with improved survival after APBSCT in
patients with multiple myeloma. Methods: with the
intent to evaluate the impact of post transplant main-
tenance therapy on disease free survival (DFS), we have
treated with Thalidomide plus IFN- α, four myeloma
patients in complete or partial remission (age 61-72,
median 66, 1 male, 3 female, 1 IgG-K, 1 IgG-L, 1 IgA-
L, 1 non secretive myeloma, all in stage III A Durie-
Salmon). After two VAD regimen, PBSC were collected
after 4 g/m2 cyclophosphamide plus granulocyte
colony-stimulating factor. The patients yielded a medi-
an number of 3.8×106/kg CD34+ cells (range 1.2-9) with
1 or 2 aphereses. Conditioning regimen consisted of
100 mg/m2 melphalan. After myeloablative treatment,
the median time to reach a neutrophil count of
0.5×109/L was 12 days and to reach 50×109/L platelets
was 15 days. Responses were evaluated with EBMT and
IBMT criteria. Two patients showed a complete remis-
sion (CR) and two patients a partial remission (PR). One
month after APBSCT, all patients started treatment with
IFN-α (3 milions/Units three time for week); the daily
dose of thalidomide was 100 mg and the planned dose
could be reached in all patients. The treatment is con-
tinued for six months without cumulative severe WHO
toxicity (one patient with grade I peripheral neuropa-
thy, one patient with grade II of myalgia, two patients
with grade II fever). Results: at a median of 10 months
after APBSCT, two CR patients still showed a bone mar-
row plasma-cells (BMPC) infiltration of 5% or lower
and one PR patient still showed stable disease with
30% in BMPC infiltration, even if serum immunofixa-
tion is still positive in all cases. One PR patient died 9
months after PBSC transplant for pulmonary septic dis-
tress on rapidly progressive relapsed disease. In con-
clusion, our data suggest that the use of thalidomide
in combination with interferon α can have significant
benefit for patients in minimal disease state. Further
randomized trials using thalidomide in combination
with interferon are needed.

PU179
HIGH-DOSE THERAPY WITH STEM CELL RESCUE IN ELDERLY
PATIENTS WITH AGGRESSIVE POOR RISK LYMPHOMAS:
A REVIEW OF 14 CASES
Filì C, Zaja F, Sperotto A, Patriarca F, Cerno M, Calistri
E, Skert C, Damiani D, Kikic F, Mestroni R, Fanin R
Clinica Ematologica, Policlinico Universitario, Udine,
Italy

The treatment of elderly patients with lymphoma is
an ever more difficult challenge. The increasing mean
life expectancy of the population, together with a ris-
ing incidence, in these last decades, of high-grade non-
Hodgkin lymphomas (NHL) particularly in the adult
population, have stimulated the application of more
intensive therapeutic strategies also in elderly patients.
We report here the results of a retrospective analysis
performed in 14 patients older then 60 years who
underwent, between May 1998 and June 2003, high
dose therapy (HDT) and autologous stem cell trans-
plantation (ASCT) as part of consolidation or salvage
treatment. The patients’clinical characteristics are
summerized in Table 1.

Pts. Age Diagnosis Stage IPI Bulky Therapies Months Status Status Relapse/ Follow-up
Sex pre ASCT diagnosis pre ASCT post ASCT progression (months)

ASCT

1 62m MCL 4B LI yes 1 16 CR CR No 22 death
2 62f HL 4B / no 1 19 CR CR Yes at month 6 30+
3 63m B-DLCL 4B LI no 1 11 PR CR No 26
4 61m B-DLCL 4B LI no 1 15 CR CR No 22
5 64m FOL 3 3B LI no 1 13 CR CR Yes at month 14 16
6 60m FOL 2 4A LI no 2 65 CR CR No 12
7 64f MCL 3A LI no 2 33 Progression CR Yes at month 12 12
8 62f FOL 4A LI no 2 28 PR CR Yes at month 10 10
9 60f B-DLCL 4B LI no 2 24 PR CR No 9
10 60m ALC 4B H no 4 14 NR NR Yes at month 1 6+
11 60f B.DLCL 2A LI si 1 8 PR CR No 13
12 67f B-DLCL 4B LI no 2 15 PR Too early Too early 1
13 62m MCL 4B HI no 4 59 Progression Too early Too early 1
14 66m MCL 4A HI no 1 11 CR CR No 1

MCL: mantle cell lymphoma; HL: Hodgkin’s disease; B-DLCL: diffuse large cell B
peripheral lymphoma; FOL 2: follicular lymphoma grade 2; FOL 3: follicular lymphoma grade 3;
ALC: anaplastic large cell lymphoma.

The median age at the time of ASCT was 62 years
(range 60-67). In 8 patients (5 CR and 3 PR) ASCT was
performed as part of the front line therapy while in 6
(3 sensitive relapse, 1 primary refractory, 2 progressive
disease) as part of the salvage therapy. The source of
stem cells was bone marrow in 2 cases (14%) and
peripheral blood in 12 (86%). With the exception of 1
patient with HL who received BEAM, all the other
patients were treated with the BAVC conditioning
schedule (carmustine, cytosine-arabinoside, etoposide,
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cyclophosphamide). The median time between diagno-
sis and ASCT was 15 months (range 8-65) and the
median number of CD34+ stem cell reinfused was
2.7×106/kg (range 0.57-6.5). None of patients had clin-
ical or instrumental (as documented by ECG and eco-
cardiography) signs of heart disfunction before HDT. All
patients after ASCT receveid antibacterial and antifun-
gal prophylaxic with levofloxacin and itraconazole and
G-CSF up to hematological recovery. Median time for
neutrophils major then 0.5×109/L and platelets major
then 20×109/L was 10 days (range 9-20) and 11 days
(range 8-22), respectively. Five patients (36%) experi-
enced grade III-IV (WHO) mucositis. Infectious compli-
cations during the phase of cytopenia included: fever
of unknown origin 7 patients (50%), pneumonia 1
patient, abdominal abscess 1 patient, Gram + bacter-
aemia 5 patients. Two patients developed an acute
heart failure on day +2 and +3 after ASCT. Long-term
complications after ASCT included 1 herpes zoster, 1
acute bronchitis, 1 ventricular dysfunction and 1 fatal
fungal infection at month +22. After a median follow-
up of 12 months after ASCT (range 1-30), 12 patients
are alive (86%), 6 in CR (43%) and 4 with disease
(28%); in 2 patients the follow-up is still too short to
allowed the evaluation of response after ASCT. Two
patients died, 1 of infectious complication and 1 for
progressive lymphoma. Our preliminary results indicate
that HDT with stem cell rescue is a rather toxic thera-
peutic procedure in elderly patients. Better selection of
the patients and the use of different conditioning reg-
imens (in particular containing less potentially car-
diotoxic drugs) seem advisable when an intensification
of the therapeutic program with HDT is considered. 

PU180
TRANSPLANT OF AUTOLOGOUS HEMATOPOIETIC STEM CELLS IN
PATIENTS WITH HODGKIN’S DISEASE: A SINGLE-CENTER
EXPERIENCE
Colombo AA, Baratè C, Bernasconi P, Caldera D,
Pascutto C, Brusamolino E, Lazzarino M, Alessandrino EP
Division of Hematology, IRCCS Policlinico San Matteo,
University of Pavia, Italy

We conducted a retrospective analysis of 71 Hodgk-
in’s  disease (HD) patients (pts) submitted to autologu-
os hematopoietic stem cell (HSC) transplatation at
Bone Marrow Unit of our Center, between 3/1986 and
10/2002. In this study we analyzed the characteristics
and the outcome of patients, overall survival (OS), event
free survival(EFS) and transplant complications. Eligi-
ble patients were 16 to 58 years old; they were refrac-
tory, relapsed or partially responding to first line or sal-
vage treatment or with advanced disease at diagnosis
(bulky or extranodal disease). At diagnosis 80% of
patients were in Ann Arbor clinical stage III-IV; 32%

had bulky disease; 60% B symptoms and 28% had
extra-nodal disease. Most of them (80%) received 3 or
more regimens before transplant and 62% received
radiotherapy. Median time from last chemotherapy to
high dose regimen was 11 weeks (range 3-34). Fifty-six
pts were conditioned with CVB and 15 pts with BEAM;
the graft consisted of bone marrow (21pts) or pheriph-
eral blood stem cell (50pts). At the time of HSC trans-
plant 28/71 pts were in CR, 16/71 in PR, and 27 were
considered non responder. A total of 62 (87%) pts
responded to HSC auto-transplant with 53 CR and 11
PR. After a median follow-up of 113 (range 1-199)
months, OS was 54% at 5 years and 38% at 10 yrs with
an estimate  EFS of 60% at 5 years. The regimen relat-
ed mortality was 4,2%. According to chemosensitivity
prior to transplant, patients were stratified in a three
group: chemosensitive (43%) multiple relapse (39%),
and resistant (16,9%); the 5 yrs OS was 76% for sen-
sitive group vs 58% for multiple relapse; at 5 yrs all
resistant pts were died (p= 0,001); the EFS was 78% for
sensitive group vs 63% for multiple relapse. Both uni-
variate and multivariate analysis indicated pre HSC
chemosensitivity as the most important prognostic fac-
tor influencing OS and EFS. All refractory patents died
of progression of disease within 4 years. Extranodal
disease at diagnosis was not a negative prognostic fac-
tor if associated to chemosensitive disease: 10 yrs OS
in subset of sensitive pts with extranodal disease was
67%, vs 21% for those who had refractory or multiple
relapse disease. Of the 53 pts in CR at day +100, 43
(81%) are still alive; 10 patients died within 5 years: 7
of relapse and 3 of regimen related toxicity (one pul-
monary fibrosis and cardiomiopathy, one  B virus
hepatitis, one pulmonary infection). Two patients
(2,8%) experienced, two and four years after trans-
plant, a myelodysplastic syndrome; one patients was
affected by uterus carcinoma in situ 1 yr after trans-
plant and one by adenomatous polyps of colon 3 years
after transplant, with cumulative incidence of sec-
ondary malignancy of 5.6%. Our data confirm that HD
pts who fail to respond to first line chemotherapy or
who have advanced disease may benefit from high dose
chemotherapy followed by autologous stem cell trans-
plantation. Novel strategies are needed to reduce the
risk of relapse.

PU181
EFFICACY OF EX VIVO TREATMENT WITH MABTHERA AND
IN VIVO PURGING OF AUTOLOGOUS STEM CELL TRANSPLANTATIONS
IN PATIENTS WITH B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA.
A REPORT OF 3 CASES
Volpe S, Capone F, Storti G, Santoro L, Cantore N,
Volpe E
U.O. di Ematologia, A.O. S.G. Moscati, Avellino, Italy
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Treatment with fludarabine (FAMP) for patients with
B-cell chronic lymphocytic leukemia (B-CLL) induces
an overall response of about 60-70%, with a complete
remission rate of 20-30%. However, the median time
at relapse is of 20 to 30 months. Thus, there is a need
for new therapeutic approches to reach a longer dura-
tion of response. High-dose chemotherapy with autol-
ogous stem cell transplantation has been suggested,
but residual leukemic cells contaminating graft may
contribute to relapse. Aim of this study was to use the
Mabthera, a chimeric humanized anti-CD20 mono-
clonal antibody, to purge the graft of B-CLL patients
who achieved clinical complete remission (CR) or nodu-
lar partial remission (nPR) after treatment with FAMP.
The results of this new purging strategy are reported for
3 patienst with advanced B-CLL. The patients’ charac-
teristics are summarized in Table 1. 

Pts. Age/sex Stage before Previous Status CD19+ CD5+ Follow-up
treatment Treatment Before  Tx contamination of by ASCT

(Binet) ASCT (×106/kg) (months)

C.M 49/M C CLB nPR 15.01 53
FAMP x 4

S.U. 54/M B FAMP x 4 nPR 24.32 31

D.P.V 45/F B FAMP x 4 CR 0.77 14

All patients were treated with FAMP (25 mg/m2 iv for
5 days) repeated every 4 weeks for 4 cycles. At the time
on transplant, 2 patients were in clinical nPR and 1
patient in clinical CR, but none in immunophenotypic
remission. Peripheral blood stem cells (PBSC) mobilita-
tion was made using Cyclophosphamide (3.5 g/m2/day)
plus VP-16 (300 mg/m2/day) for 2 days followed by dai-
ly rhG-CSF (5 mg/kg s.c.).The flow cytometric analisys
of PBSC buffy coats showed, for all patients, a conta-
mination by CD19+ CD5+ cells (15, 24 and 0.77×106/kg
respectively). Conditioning regimen was BEAM (BCNU,
etoposide, ara-c, melphalan) protocol. Purging proce-
dure: PBSC were rapidly thawed at 37° C and normal
saline (volume 1:1) was added drop by drop. After cen-
trifugation (2500 rpm for 15 min. at 4°C) the
supranatant was discarded and the pellet was resus-
pended with 100 mL of RPMI 1640 medium. Mabthera
was added (100 mg for each bag) and after 30 min. of
incubation (at room temperature) the cells were
washed with RPMI 1640 medium, to discard the excess
of Mabthera and finally infused. Thus, all patients
received PBSC in which Mabthera has been binded on
the surface of B lymphocytes. Results: CD19+ peripher-
al blood lymphocytes could not be detected at 3, 4 and
4 months. All patients are in clinical and flow cyto-
metric CR at 53, 31 and 14 months.

PU182
AUTOLOGOUS PERIPHERAL STEM CELL TRANSPLANTATION IN
HIGH-RISK BREAST CANCER. THE CAGLIARI EXPERIENCE IN 32
PATIENTS
Dessalvi P, Casula P, Massidda S, Mamusa A,
Becerra E, Fanni A, Angelucci E
Unità Operativa Ematologia e Centro Trapianti Midollo
Osseo, Ospedale Oncologico “A Businco”, Azienda USL
8 Cagliari, Italy

From 29.05.99 to 12.01.00, 32 consecutive high-risk
breast cancer patients (axillary positive nodes ⁄6)
received autologous peripheral stem cell transplanta-
tion (PSCT) at BMT Center of Unità Operativa Ematolo-
gia in Cagliari. Preparative regimen consisted of
Cyclophosphamide 7 g/m2 followed by Methotrexate 8
g/m2, EpiAdriamicin 120-140 mg/m2 × 2 times, ThioTEPA
600 mg/m2, Melphalan 180 mg/m2. Results: age of
patients: 26-59 years (median 47 years). Number of
metastatic axillary nodes: 6-40 (median 14). Number
CD34+ cells infused: 3.8-38.8×106/kg (median 10.6).
Rapid engraftment (median: polys >1000/109/L: day +10;
Platelets >50,000/109/L: day +12; median patients’ dis-
charge: day +15), median packed red blood cells required
= 2, platelet supports = 1). Low toxicities (WHO 3
mucositis in 32/32 cases, lasting 3-13 days, median 6
days; fever >38°C in 30/32 patients, lasting 0-8 days,
median 3 days; transaminases increase in 20/32 cases,
median 135/218 mU/L). Transplant-related mortality
(TRM) = 0. After a median follow up of 1586 days (range
286-2835 days) relapses occurred in 21/32 and 17 of the
relapsed patients died in progressive disease. Overall the
seven years Kaplan-Meier probability of survival and dis-
ease free survival was 46% and 15%, respectively. Con-
clusions: In our experience this procedure has shown
itself feasibility with rapid engraftment, low toxicities
(only the usual and marked mucositis caused some delay
in discharges), absence of TRM. Although the lack of a
control group does not allow to draw any firm conclu-
sion, the results at 8 years seem to be encouraging in this
bad prognosis set of patients. 

PU183
FEASIBILITY OF AUTOLOGOUS STEM CELL TRANSPLANTATION IN AN
ELDERLY PATIENT WITH ACUTE MYELOID LEUKEMIA AND
CONCOMITANT HCV/HBSAG HEPATITIS
D’Arco AM, Califano C, Danise P, Barone M,
Della Cioppa P, Iovino V, Vaccaro F,# Palmieri S,°
Ferrara F°
UO Emato-Oncologia and *Centro Trasfusionale Osp.
Umberto1° Nocera Inf. (SA); °Divisione Ematologia Az.
Osp. Cardarelli (NA), Italy

The prognosis of acute myeloid leukemia (AML) in
elderly patients is poor due to either comorbid diseases
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with decreased therapeutic tolerance in the host or
adverse biology of the underlying disease. Recent data
have shown that autologous stem cell transplantation
(ASCT) is only feasible in a minority of elderly AML
patients because of lower rate of complete remission
(CR), more frequent occurrence of early relapse and
inelegibility due to toxic effects of induction/consoli-
dation chemotherapy. In particular, infection from HCV
represents a major impairment to stem cell transplan-
tation, mainly in elderly individuals. Here we report the
case of a 61 years old HBsAg+ AML patient, who
received ASCT in CR2 after antiviral therapy with
Lamivudine, and IFN because of a concomitant HbsAg+
and HCV+ hepatitis. Of note, CR2 was achieved with
gentuzumab ozogamicin (GO). The patient was diag-
nosed as having AML (FAB M4) on march 2002 Kary-
otype was normal as were liver and renal parameters.
Positivity for HBSAg was found. Induction treatment
with continuous infusion of Fludarabine plus cytara-
bine was administered and, after CR achievement, a
consolidation with the same regimen was given with
collection and cryopreservation of 12×106/kg CD34+

cells. Antiviral prophylaxis with lamivudine (100 mg/dai-
ly) was started before induction. On june 2002, jaundice
appeared with concomitant elevation of SGOT and SGPT
as well as positivity for HCV (HCV RNA 130570c/mL).
The patient was started on PEG-Interferon (80 IU/week)
and biochemical and virologic remission was obtatined
after two months of therapy. Antiviral tretament was
stopped after 4 months. On January 2003, hematolog-
ic relapse was observed. The patient was treated with
Gentuzumab Ozogamycin at 9 mg/m2 on days 1 and 21
with achievement of CR2. HCV antibodies and RNA were
negative and two months later the patients was auto-
grafted with a conditioning regimen consisting of con-
tinuous infusion idarubicin (20 mg/m2 on days -12,-11)
and busulphan 4 mg/kg on days -4 to -2. Hematopoi-
etic recovery was fast and the patient is in sutained
CR2 with normal liver function at the time of writing.
This case demonstrates that the procedure of auto-
grafting is feasible in AML patients older than 60 years
with recent previous HCV hepatitis treated with a
potentially myelotoxic drug such as IFN and a poten-
tially liver damaging agent such as GO.

PU184
FEASIBILITY OF AUTOLOGOUS HEMATOPOIETIC STEM CELL
TRANSPLANTATION IN NEFRECTOMIZED PATIENTS: REPORT OF
THREE CASES WITH STANDARD CONDITIONING REGIMEN
Guidi S, Pagliai F, Bartolozzi B, Lombardini L, Nozzoli
C, Saccardi R, Vannucchi AM, Rossi Ferrini P, Bosi A 
BMT Unit, Dept of Hematology, Careggi Hospital and
University of Florence, Italy

We describe three cases of monorenal patients treat-
ed with autologous stem cell transplantation at Flo-

rence BMT Unit between 1994 and 2001. 1. UPN 185:
female, 38 years old, affected by AML M1 since Octo-
ber 10th 1991. After achieving CR, in 1992 she was
nefrectomized for xantomatous flogosis. Relapse
occurred in October 1993 but a second CR was
obtained and consolidated with an autologous bone
marrow transplantation performed on April (e)th 1994.
The conditioning regimen was Busulphan 14 mg/kg plus
Cyclophosphamide 120 mg/m2. Granulocyte engraft-
ment occurred on day +36, platelets engraftment on
day +42. The patient did not experience significant tox-
icity. Relapse occurred 5 months later and the patient
died in November 1994 for progressive disease. 2. UPN
202: female, 55 years old, affected by AML M4 since
March 10th 1993. She achieved CR and in the same year
was nefrectomized for renal cancer. She underwent an
autologous bone marrow transplantation on August
18th 1994, conditioned with Busulphan 14 mg/kg plus
Ciclophosphamide 120 mg/m2. Granulocyte recovery
occurred on day +18, platelets recovery on day +34.
Any significant toxicity was observed. Relapse occurred
7 months later and the patient died in April 1996 for
progressive disease. 3. UPN 650: male, 60 years old,
previously nefrectomized for a parent-to-child kidney
donation; he was referred to our Unit for a high grade
NHL in June 2001, treated with splenectomy and CHOP.
In the meantime, the patient underwent a lobectomy
for lung cancer. He achieved CR consolidated with
peripheral blood autologous stem cell transplantation
conditioned with ICE (Ifosfamide 3000 mg/m2 on days
-6,-5,-4,-3; VP16 300 mg/m2 bid on days -6,-5,-4; Car-
boplatin 500 mg/m2 on days -6,-5,-4). Granulocyte
engraftment occurred on day +10, platelets engraft-
ment on day +11. The patient did not experience any
significant toxicity and he is still alive and in CR. These
three cases demonstrate the feasibility of high-dose
chemotherapy with standard conditioning regimen fol-
lowed by autologous stem cell rescue in monorenal
patients, without significant toxicity. We conclude that
the monorenal condition has not to be considered an
exclusion criterion for autologous transplantation.

PU185
FRACTIONATED TOTAL BODY IRRADIATION AND MELPHALAN
FOLLOWED BY ASCT FOR PATIENTS WITH ACUTE MYELOID
LEUKEMIA IN FIRST OR SUBSEQUENT COMPLETE REMISSION
Carella Am Jr, Melillo L, Cascavilla N, Troiano M,*
Parisi S,* Ladogana S,° Greco MM
Department of Hematology and Stem Cell
Transplantation Unit,*Department of Radiotherapy,
°Department of Pediatrics, IRCCS Casa Sollievo della
Sofferenza, San Giovanni Rotondo, Foggia, Italy

It is well known that autologous stem cell trans-
plantation (ASCT) is an effective treatment strategy for
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acute myeloid leukemia (AML) in first or subsequent
complete remission (CR). Unfortunately the golden
standard conditioning regimen is still not well defined.
In this study we report our experience of 34 AML
patient with fractionated TBI (12 Gy in 6 fraction over
3 days) and Melphalan (140 mg/m2 in a single dose) as
preparative regimen for ASCT.  Nineteen patients were
male and 15 female. The median age was 37 years
(range 3-55 yrs). Twenty-nine pts were in first CR and
4 in second CR. Twenty patients received PBSC. GCS-F
was used from day +1 up to engraftment. Cytogenet-
ics was performed in all patients and 11 of these
showed a favourable karyotype including t(8;21) and
inv16. The median interval between diagnosis and ASCT
was 4 months. All pts achieved hematopoietic recovery
in a median time of 11 days (range, 9-35) for neu-
trophils and 17 days (range,10-120) for platelets. Treat-
ment related toxicity consisted mainly of oral and gas-
trointestinal mucositis. No transplant related deaths
were observed. Fifteen (44%) of 33 patients relapsed
after a median time of 6 months from ASCT (range,3-
18); twelve/15 patients died: 10 pts of leukemia and 2
pts of transplant related complications after a subse-
quent mismatched transplant. At present, the remain-
ing 3 patients are alive in second CR: one after a sec-
ond ASCT (+71 months), one after an allogeneic BMT
(+19 months) and one after FLAG therapy (+2 months).
Nineteen patients (56%) are in continuous CR (16 in
first and 3 in second) with a median follow-up of 50
months (range,2-127). The 2 year Kaplan-Meyer over-
all survival is of 62%. In conclusion our data suggest
that TBI + Melphalan is a safe and well tolerable con-
ditioning schedule with an effective anti-AML activity. 

PU186
CLINICAL VALUE OF POSITRON EMISSION TOMOGRAPHY FOR
MONITORING PATIENTS AFFECTED BY MALIGNANT LYMPHOMA
AFTER HIGH DOSE THERAPY AND STEM CELLS TRANSPLANT
De Matteis S, Chiusolo P, Sora F, Laurenti L, Fiorini A,
Cicconi S, Farina G, Di Febo A, Scardocci A, Leone G,
Sica S
Istituto di Ematologia, Università Cattolica del Sacro
Cuore, Roma, Italy

Fluorine-18 fluorodeoxyglucose (18FFDG) is a glucose
analogue used in oncology imaging as a marker of gly-
colysis, which is enhanced in tumours compared to nor-
mal tissue. Several studies have shown the effective-
ness of 18FFDG positron emission tomography (18FFDG-
PET) in the post-treatment evaluation of lymphomas
and reported that it has a high predictive value for the
differentiation between active tumour and fibrosis in
patients with a residual radiological mass. PET evalua-
tion before stem cell transplantation is also considered
a very sensitive marker of stem cell transplantation

outcome.  We evaluate the predictive value of 18FFDG-
PET in 35 patients affected by non Hodgkin’s (26 pts)
and Hodgkin disease (9 pts) after high dose chemother-
apy and autologous stem cell transplantation. There
were 21 males and 14 females, with a median age of
41 years (range 22-63). Twenty four patients received
unmanipulated PBSCT, 6 patients received CD 34+

selected PBSCT. CD34+ selection was carried out using
CliniMacs device (Miltenyi Biotech GmbH, Bergish-
Gladbach, Germany). We performed a diagnostic eval-
uation including clinical examination, laboratory
screening, CT (total body) and bone marrow biopsy
before and 3 months after transplantation and PET
restaging was performed at 100 days after transplant
Twelve patients had a positive PET scan 100 days after
transplantation. Among them, 5 patients showed active
disease (42%): 2 patients rapidly progressed after
transplantation and 3 patients relapsed at 5,10 and 20
months respectively. Seven patients did not show
relapse of their disease during follow-up at a median
time of 19 months (range 10-36). One patient with a
positive PET scan had no evidence of active lymphoma
but a diagnosis of second neoplasia was made at
months. Twenty-three patients had a negative PET scan
100 days after transplantation. Among them, 4 patients
(17%) relapsed at 5, 6,11 and 12 months respectively.
A positive PET scan was detected during follow-up in
one patient at 11 months after transplantation. The
correlation between PET evaluation and clinical out-
come was not statistically significant (p=0.11). Overall
median follow-up was 17 months (range 6-51). The 2
years overall survival (OS) rates were 77% in PET+
patients and 90% in PET- patients (p=0.55). The 2 years
FFP (freedom from progression) rates were 55% in PET+
patients and 79% in PET- patients (p=0.24). Consider-
ing the low sensitivity of low grade lymphomas to PET
we then excluded patients transplanted for low grade
lymphomas. The correlation between PET evaluation
and clinical outcome was again not statistically signif-
icant (p=0.25). OS at 2 years was 87% in PET+ patients
and 88% in PET− patients with a p=0.88. FFP at 2 years
was 53% in PET+ and 75% in PET- (p=0.32). We did not
find any statistically significant difference in the over-
all survival and in freedom from progression according
to the results of PET scan at 100 days after autologous
stem cell transplantation. The lack of significance might
be probably due to the small number of patients and to
the length of follow up. Further studies are required to
allow the exact role of of PET after autologous stem cell
transplantation.
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PU187
TANDEM HIGH DOSE CHEMOTHERAPY (HDC) WITH PERIPHERAL
BLOOD PROGENITOR CELL (PBPC) SUPPORT IN PATIENTS WITH
METASTATIC BREAST CANCER RESPONSIVE TO INDUCTION
CHEMOTHERAPY
De Rosa L, Anghel G, Pescador L, Pandolfi A, Majolino I
Ematologia e Centro Trapianto Midollo Osseo, Az. Osp.
S.Camillo-Forlanini, Roma, Italy

To determine feasibility and efficacy of tandem HDC
with PBPC rescue in women with metastatic breast
cancer 21 patients (pts) not previously treated for
metastatic disease were enrolled. All pts received an
induction phase consisting of 4 courses of epirubicin 90
mg/m2 + 5-fluorouracil 600 mg/m2 + cyclophospha-
mide 600 mg/m2 (6 pts) or docetaxel 75 mg/m2 + epiru-
bicin 120 mg/m2 (15 pts). Patients with response to
induction were eligible to proceed with HDC. The six-
teen pts that obtained a response (7 CR and 9 PR),
received one additional course of the same induction
treatment plus G-CSF 5 mcg/kg/d to collect PBPC. Two
HDC using different non-cross-resistant agents con-
sisted of high dose melphalan (200 mg/m2) as first
course and ICE regimen (Ifosfamide 12 g/sm, carbo-
platin 18 AUC and etoposide 30 mg/kg) as second one.
The median interval between HDC 1 and 2 was 10
weeks. Cycle 1 was omitted in two patients that did not
collect a minimum of CD34+ cells to support both HDC.
A median of 4.7 (range 0.5-7.3) and 5.7 (range 3-9.1)
×106/kg CD34+ cells were reinfused after each course
of HDC respectively. Positive selection of CD34+ cells
was performed in 12 patients. Hematologic reconsti-
tution was rapid after each HDC with absolute neu-
trophils counts >500/µL and platelet counts
>20,000/µL after a median of 10.5 and 11.5 days after
the first and 9.5 and 12 days after the second course
respectively. No treatment related death was observed.
Extra-hematologic toxicities no exceeded WHO grade
II: emesis, mucositis, diarrhoea and fever were the most
common ones. No significant differences were found
between first and second transplant. After HDC 4 out
9 PR were converted in CR. The median progression-
free survival (PFS) and the median overall survival (OS)
from diagnosis were 35 months and 48 months respec-
tively. Our results suggest that two cycles of HDC con-
sisting of high-dose melphalan and ICE with PBPC sup-
port are feasible, safe and tolerable. The observed PFS
and OS are promising and are better than expected fol-
lowing single HDC.

PU188
CONCURRENT RITUXIMAB AND INTENSIFIED CHEMOTHERAPY
MEGACEOP + MAD FOLLOWED BY HIGH DOSE CHEMOTHERAPY
WITH AUTOLOGOUS STEM CELL TRASPLANTATION (ASCT)
IN HIGH RISK B-DIFFUSE LARGE CELL LYMPHOMA (B-DLCL):
A MULTICENTER PILOT STUDY
Vitolo U,1 Liberati AM,2 Cabras MG,3 Pavone E,4 Salvi
F,5 Rota-Scalabrini D,6 Angelucci E,3 Boccomini C,1
Chiappella A,1 Di Vito F,7 Freilone R,1 Genua A,2 Orsucci
L,1 Pogliani E,8 Pregno P,1 Rossi G,9 Tonso A,10 Gallo E
on the behalf of Gruppo Multiregionale per i Linfomi
1UOA Ematologia 2, ASO S. Giovanni Battista, Torino;
2Medicina Interna Università di Perugia; 3Ematologia
Ospedale Businco, Cagliari; 4Ematologia, Università di
Bari; 5Ematologia ASO SS Annunziata e Biagio,
Alessandria; 6IRCC Candiolo; 7Oncologia Ospedale di
Aosta; 8Ematologia, Monza; 9Oncologia, Brescia; 
10Medicina Interna Ospedale degli Infermi, Biella, Italy

Introduction: the addition of Rituximab to standard
chemotherapy CHOP improves the outcome of advanced
stage B-DLCL, however patients at high risk continue to
do worse. The combination of Rituximab with intensified
chemotherapy is still poorly studied so far. Patients and
methods: from January 2001 to may 2003, 45 previous-
ly untreated patients <60 years affected by B-DLCL at
age-adjusted IPI intermediate-high (IH) or high (H) risk
and/or with bone marrow (BM) involvement were
enrolled. They were treated with an intensified chemo-
immunotherapy regimen R-MegaCEOP (Rituximab 375
mg/m2 day 1, CTX 1200 mg/m2 + EPI 110 mg/m2 + VCR
1.4 mg/m2 day 3 and PDN 40 mg/m2 day 3 to 7) every
14 days with G-CSF support for 4 courses±2 DHAP;
patients in CR or PR received two courses of intensified
chemotherapy R-MAD (Mitoxantrone 8 mg/m2 + ARA-
C 2000 mg/m2/12h + Dexamethasone 4 mg/m2/12h days
1 to 3 and Rituximab 375 mg/m2 day 4 and before
peripheral blood stem cell harvest as in vivo purging)
followed by ASCT with BEAM as conditioning regi-
men±IF RT. All pts were given antibacterial and anti-
fungal prophylaxis throughout the whole treatment.
Results. the trial is ongoing. Up to now 23 pts are evalu-
able: median age 43 years (27-58); 13% were at LI, 43%
at IH and 44% at H risk according to IPI; 30% had BM
involvement and 70% LDH level >normal. Complete
remission was achieved in 74% of the pts, PR in 4%,
18% did not respond and 4% (one patient) died of tox-
icity. Seven pts were not autografted: 2 because of inad-
equate PBSC yield, 4 progressed during therapy and one
died of toxicity. Infections (WHO >2) were reported in 8
patients: 2 pts with bacterial pneumonia, 2 pts with
interstitial pneumonitis, one with lung aspergillosis, one
with perianal abscess and two with late CMV reactiva-
tion after ASCT. One pts died of toxicity due to intersti-
tial pneumonitis during neutropenia after R-MAD. One
patient developed a bacterial meningitis 20 months after
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ASCT that resolved quickly. Conclusions: the preliminary
results of this trial suggest that the concurrent use of
Rituximab with intensified chemotherapy followed by
high dose chemotherapy with ASCT support is feasible
and effective to achieve a high CR rate in B-DLCL at
poor prognosis. However the incidence of infections is
worrisome and these patients need to be carefully mon-
itored in order to avoid severe toxicities and to further
improve their outcome.

PU189
AN "AGE ADJUSTED" HIGH DOSE CHEMOTHERAPY (HDC) WITH ASCT
IS WELL TOLERATED AND EFFECTIVE IN ELDERLY PATIENTS WITH
AGGRESSIVE NON HODGKIN'S LYMPHOMA (NHL). 
Pregno P,1 Botto B,1 Liberati AM,2 Pavone E,3 Salvi F,4
Badone M,5 Boccomini C,1 Freilone R,1 Degli Angeli P,2
Larizza E,1 Levis A,4 Orsucci L,1 Gallo E,1 Vitolo U,1 on
the behalf of the Intergruppo Italiano Linfomi
1UOA Ematologia 2, ASO S. Giovanni Battista Torino;
2Medicina Interna Università di Perugia; 3Ematologia,
Università di Bari; 4Ematologia ASO SS Annunziata e
Biagio di Alessandria; 5Medicina Interna Ospedale Degli
Infermi di Biella, Italy

Introduction: the majority of elderly patients (>60
yrs), who are usually considered not eligible for HDC,
might tolerate ASCT with an "age-adjusted" regimen.
Patients and Methods: Pts aged between 61-70 yrs with
aggressive NHL at diagnosis or in relapse/progression
after standard chemotherapy, were treated with: A) 6
weeks of P-VEBEC chemotherapy (at diagnosis) and/or
2 courses of DHAP (at 75% of the regular dose) for pts
with slow response or in relapse/progression; B) inten-
sification with Mitoxantrone 8 mg/m2 + high-dose
ARA-C 1500 mg/m2/12hr + Dexamethasone 4
mg/m2/12hr for 2 days and G-CSF 5 mcg/Kg/d from day
+3 to harvest peripheral blood stem cells (PBSC); C)
ASCT conditioned by BCNU 200 mg/m2 day -6, ARA-C
200 mg/mm2/12hr + VP-16 100 mg/m2/12hr days -5 to
-3, Melphalan 120 mg/m2 day -2, reinfusion of at least
5x106/kg CD34+, G-CSF 5 µg/Kg from day +1 to
engraftment. Results. Since January 1998, 50 pts have
been enrolled: 27 males, 23 females, 29 B-DLCL de
novo, 13 transformed follicular, 3 mantle cell, 3 ALCL
and 2 peripheral T-cell. Thirty-six pts were treated at
diagnosis: 81% were at intermediate-high or high risk
according to IPI and 44% had bone marrow involve-
ment. Fourteen pts were in relapse/progression with
advanced disease. Up to now, 41 pts are evaluable. An
adequate PBPC yield (>5x106/Kg) was obtained in 33/41
(median 11,9x106/Kg CD34+). ASCT were not performed
in 11 pts: 5 because of inadequate PBSC yield (2 in
relapse and 3 heavily pre-treated) and 6 pts progressed
during the therapy. For 6 pts the therapy is on going.
30/41pts were autografted. The median times to
achieve neutrophils >0.5x109/L and platelets >50x109/L

were 6 days (range 4-9) and 16 days (range 2-79)
respectively. Observed toxicities during the ASCT was as
follows: 4 mucositis (grade 3), 3 gastrointestinal toxi-
city (grade 3-4), 5 infections (pneumonytis) and 1 neu-
rotoxicity (grade 3). No toxic deaths occurred. Clinical
response in the 27 pts treated as first line therapy was:
CR 74%, PR 4% and NR 22%. Response in the 14 pts
in relapse/progression was as follows: CR 57%, PR 7%,
NR 36%. With a median follow-up of 26 months, 2-yr
OS  was 72% in pts ad diagnosis and 36% in pts
relapse/progression; the relapse occurred in 4/20 in RC
pts treated at diagnosis and in 5/8 in RC pts treated in
relapse/progression  respectively. Conclusions. these
preliminary results show that an "age-adjusted" HDC
regimen plus ASCT is feasible and effective with low
toxicity  also in elderly patients. A good PBSC collec-
tion is achievable also in elderly pts after HDC with
Mitoxantrone and HD-ARAC.

PU190
MANAGEMENT OF ON-LINE DATABASE FOR REGISTRATION OF
AUTOLOGOUS STEM CELLS TRASPLANTATION AT THE HEMATOLOGY
“LA SAPIENZA” OF ROME. ACTIVITY UNTIL DECEMBER 2002
Ribersani M, Vignetti M, Capria S, Baldacci E,
Timarco C, Dessanti L, Trasarti S, Trisolini S, Meloni G
Università di Roma “La Sapienza”, Dipartimento di
Biotecnologie Cellulari ed Ematologia, Italy

Introduction: Since 1981 until December 2002, we
performed 1.280 autotrasplants in different hemato-
logic malignant diseases. Since 2000 we were using
the on-line registration program based on ProMIse
software, the same used for EBMT registration (Euro-
pean Group for Blood and Marrow Transplantation).
Material and methods: in this program a large number
of data is available from diagnosis until last events. The
data are periodically updated and can be used for many
studies. Although the data are heterogeneous, with this
program we are able to select and obtain an homoge-
neous population of patients according to the charac-
teristics to analyse. Moreover in a simple way we have
a fast view on the activity and the use of autotrasplant
during the time. Results: with a series of simple specific
queries, we obtain information about autotrasplant
activity in our istitution, such as: 1) during the years the
number of transplants has increased until 2000 with a
reduction trend in last two years; 2) the percentages of
autografts performed in the different diseases are: AML
31,7%, ALL 6,3%, CML 8,7%, CLL 2,4%, MM 16,7%,
NHL 26,1%, HD 7,6% and MDS 0,5%; but we have to
take into account not only the absolute or relative
number of trasplants in the different diseases, but also
how the indications change all over the time and the
data clearly show the current indications to autograft
in our istitution; 3) in the last years the patients at
transplant are older than some years ago; in fact before
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1991 only 5% of patients were older than 50 years,
while in the last years the age at transplant has pro-
gressively increased and since 2001 more than 40%
was older than 50 years; 4) currently transplant relat-
ed mortality is 2% while in the ‘80s it was 10%. 5)
PBSC are currently used in >90% of transplants and
marrow cells are used only in particular cases. Conclu-
sion: this on-line database offers the possibility to
update in real time the data and follow-up, with a sim-
ple personal computer connected to internet. The use
of this technology in medicine is a powerful instrument
which allows to look at the data in a few time, but to
give value to this it is necessary to update and check
periodically the database.

PU191
RED BLOOD CELL TRANSPLANTATION IN PERIPHERAL BLOOD VS
BONE MARROW TRANSPLANTATION. RETROSPECTIVE ANALYSIS ON
193 PATIENTS FROM A SINGLE INSTITUTION
Baldacci E, Proia A, Pupella S, Capria S, Ribersani M,
Girelli G, Meloni G
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università “La Sapienza”, Rome, Italy

Background: Patients autografted with peripheral
blood stem cells (PBSC) have a shorter duration of neu-
tropenia and thrombocytopenia than patients who
receive bone marrow cells. There is only little evidence in
literature regarding the post-transplant erythroid recon-
stitution and the red blood cell (RBC) transfusion require-
ment in relation to the source of stem cells employed.
Aims: To study whether the shorter duration of aplasia,
due to the use of PBSC, can influence the RBC transfu-
sion requirement, from a database of more than 1000
patients, we retrospectively selected a group of 193
patients (median age 34 years), who received transplants
of either autologous bone marrow stem cellsciemsc9 or
PBSC for various hematologic malignancies. Methods:
Patients were grouped homogeneously basing on diag-
nosis, disease status, type of chemotherapy regimen and
type of stem cells reinfused, and for each group we
analysed the engraftment and the RBC transfusion
requirement in both, early and late post-transplant peri-
od. Results: In our analysis, significantly fewer transfu-
sion of RBC were required utilizing PBSC. The significant
reduction in RBC transfusion requirement was identical
in both, number of patients requiring RBC transfusions
and number of RBC transfusions required for each
patient, in all samples of patients and in all intervals
considered. Conclusions: In summary, our results demon-
strated that the use of PBSC was superior to BMSC, not
only with regard to engraftment, but also to RBC trans-
fusion requirement, with possible additional advantage
in terms of quality of life and cost-effectiveness.

PU192
AUTOLOGOUS STEM CELL TRANSPLANTATION IS A SAFE AND
EFFECTIVE PROCEDURE EVEN IN OLDER PATIENTS WITH MULTIPLE
MYELOMA
Cellini C, Zamagni E, Tosi P, De Vivo A, Cangini D,
Tacchetti P, Lucarelli B, Tura S, Baccarani M, Cavo M
Institute of Hematology and Medical Oncology
“Seràgnoli”, University of Bologna, Italy

Autologous stem cell transplantation is actually con-
sidered the treatment of choice for newly diagnosed MM
patients up to the age of 60 years. However, several lines
of evidence suggest that also patients aged over 60 and
with good performance status may be candidates for this
procedure, although there is no current proof of a sur-
vival advantage for this age group in comparison with
conventional chemotherapy. In the present analysis, we
retrospectively identified 34 patients aged more than 60
years, of whom 17 were older than 65 years, who
received an autologous transplantation of primed periph-
eral blood stem cells (PBSC) either as part of first-line
therapy (n=30) or as salvage treatment following a pri-
or autotransplant (n=4). Conventional treatments most
frequently used for primary induction of remission were
VAD or VAD-hybrids, whereas high-dose therapy (HDT)
administered before autotransplant consisted of i.v. mel-
phalan at 200 mg/m2 in 31 patients or a combination of
melphalan and busulfan in the remaining 2 patients. Fol-
lowing priming therapy with cyclophosphamide (CTX) at
doses ranging from 4 to 7 g/m2 according to patients’
age, the median number of collected CD 34+ cells was
7×106/kg, with no difference between the two age
groups of patients who received lower or higher CTX
dose. One patient failed to collect the minimum three-
shold dose of 2×106 CD34+ cells. On an intent-to-treat
basis, the overall rate of complete remission (at least or
higher than partial remission) was 26% (82%); the cor-
responding figures for patients aged less than 65 years
and higher than 65 years were 29% (82%) and 23%
(82%), respectively. Both hematologic recovery and
extramedullary toxicity were superimposable in both age
groups. Overall, the frequency of grade 3-4 non-hema-
tologic toxicity was 9%; a single patient died due to
transplantation-related complications. With a median
follow-up of 30 months, the 4-year projected probabil-
ity of survival was 75% and median event-free survival
was 38 months. It is concluded that age higher than 60-
65 years did not adversely affect the outcome of patients
receiving an autologous transplantation and, hence,
should not constitute an exclusion criterion for partici-
pation in clinical trials with PBSC-supported HDT. 

Funding: Supported in part by MIUR, progetto FIRB
RBAU012E9A_001 (M. Cavo), Università di Bologna, Prog-
etti di Ricerca ex-60% (M. Cavo) and Fondazione Caris-
bo.
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PU193
ENDOCRINE DYSFUNCTION DURING THE FIRST YEAR AFTER STEM CELL
TRANSPLANT FOR HEMATOLOGICAL MALIGNANCIES
De Rosa G, Tauchmanovà L,° Esposito M, Selleri C,
Lombardi G,° Colao AM,° Serio B, Rotoli B
Division of Hematology and ° Department of Molecular
and Clinical Endocrinology and Oncology, Federico II
University, Naples, Italy

Aim of the study was to investigate the endocrine
functions during the first 12 months after autologous
SCT. The hypothalamic-pituitary-gonadal/thyroid/adre-
nal/GH-IGF-1 axis functions were investigated after 3
and 12 months in 82 patients (43M, 39F) aged 16-55 yrs
(median, 39). All patients had received SCT for treatment
of hematologic malignancies (AML, HD, LNH), 16 of them
having previously received radiotherapy. Ninety% of
women experienced secondary hypergonadotropic
amenorrhea; menstrual cycles recovered in 15% of them
and other 20% had improvement of FSH, LH and estra-
diol values during the follow up. In 86% of men, FSH val-
ues were above the normal range at first evaluation and
improved thereafter in 30% of them. Low testosterone
was found in 30% of men and improved with time in
about half of them. Spermogram was performed in 15
men and revealed azo-oligospermia in all cases. Adren-
al insufficiency occurred in 13 (15%) of patients, most-
ly treated by high-dose steroids before SCT for lym-
phomas. Subclinical hypothyroidsm was found in 12% of
patients, and improved in all but three patients who
developed clinical hypothyroidism; all these patients had
been treated by radiotherapy. Subclinical hyperthiroidism
(TSH < 0.5 mU/L, normal thyroid hormones) was found
in 10.5% of patients, without anti-thyroid antibodies.
Low T3 syndrome was present in 8 patients (9%) and
chronic thyroiditis with prevalent increase in anti-thyre-
oglobulin antibodies (50-630, median 162 UI/mL; normal
< 40) was present in 17% of patients, all having normal
thyroid function. Thyroid nodules were detected in 9
(10.5%) patients and were stable during the follow up
period. IGF-1 values were below the normal range in
43% of patients and improved within the 12 th month,
likely mirroring metabolic alteration following SCT rather
than GH deficiency. In conclusion, endocrine abnormal-
ities occur frequently during the first year after auto-SCT,
and show a tendency to improve within one year.
Antiblastic and radiation treatments were likely respon-
sible for gonadal damage. Some kind of thyroid abnor-
mality was found in 45% of patients, likely mirroring
multiple factors, including previous treatments, abnor-
mal immune system function and general health status.
It remains to be established to which extension GH defi-
ciency may be responsible for the IGF-1 decrease.
Endocrinological follow up should be included in the fol-
low-up patients treated by auto-SCT for hematologic
malignancies.

PU194
THYMIC REBOUND AFTER AUTOLOGOUS BONE MARROW
TRANSPLANTATION
De Rosa G, Esposito M, Serio B, Selleri C, Lucania A,
Del Vecchio S,° Rotoli B
Divisione di Ematologia e °Cattedra di Medicina
Nucleare, Università Federico II, Napoli, Italy

Thymus is an immunologic gland that develops in
embryonal stages showing its maximum of activity in
the first years of life. Its function is to mature and to
educate T- lymphocytes. The visualization of the thy-
mus and the frequent detection of volume increase, are
typical of the pediatric age. In general, a residue of the
gland persists in the young adult, but probably its func-
tion is negligible. Thus, in the adult imaging techniques
do not allow visualization of thymic residues, and there
are no codified conditions of increase of volume, unless
rare cases of thymoma. Frequently, lymphomas (Hodgk-
in’s and non-Hodgkin’s) are localized in the medi-
astinum and not rarely in the antero-superior part of
it. Almost always lymphomatous mass uptakes 67Ga
and scintigraphy with 67Ga is often used as staging or
restaging procedure. We observed 2 young adults pre-
senting a mass in the thymic area with positive galli-
um uptake a few months after autologous transplant
for lymphoma, with spontaneous regression in the fol-
lowing months. This phenomenon, called thymic
rebound, may cause troubles in lymphoma restaging. A
18 y.o. w. affected by T- Lymphoblastic Lymphoma
stage IV-A, was autotransplanted in first CR on May
1998; at month +4, she showed intense uptake of 67Ga
in the anterosuperior mediastinal area, and CT scan
showed a solid mass in the same region. At month +6
these imaging were unmodified. The patient refused
any further investigation. Surprisingly, at month +9 CT
scan and gallium scintigraphy were negative. On May
2003, CT scan and scintigraphy remained persistently
negative. The second patient, a 17 y.o. m., affected by
H.D. stage III-B, was autotransplanted in first CR; at
month +5 he showed intense gallium uptake in antero-
superior mediastinal area, and a CT scan showed a sol-
id mass in the same region. Tallium201 and PET per-
formed at month +7 were negative.  Thymic rebound is
a rare condition that may occur a few months after
intensive chemotherapy, especially in pediatric and
adolescential age. Standard radiology and CT scan are
not able to distinguish between relapse of lymphoma
and thymic rebound; we were surprised by the intense
positivity of 67Ga uptake in a benign hyperplasy. Neg-
ativity of 201-Tallium uptake seems to confirm the
higher specificity of this radionuclide in recognizing
neoplastic tissues. Even PET negativity may be helpful
to perform a correct diagnosis of nature of masses in
the thymic area without invasive methods. The finding
of a single mass by CTscan and 67 Ga scintigraphy in
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the anterosuperior mediastinum in young adults, in
absence of any symptom of recurrency of the neoplas-
tic disease, should raise the suspicion of thymic
rebound; a watch-and-see approach is indicated in
order to avoid more invasive procedures or inappropri-
ate chemotherapy. 

PU195
A COMPARATIVE STUDY OF TOXICITY AND EFFICACY OF THREE
PREPARATIVE REGIMENS FOR AUTOLOGOUS TRANSPLANTATION IN
MULTIPLE MYELOMA: MELPHALAN 200 MG/M(E)2 AS A SINGLE
AGENT, OR ASSOCIATED WITH CARMUSTINE AND VEPESIDE, OR
WITH THIOTEPA (A SINGLE CENTER STUDY)
Rumi E, Bernasconi P, Colombo A, Caldera D,
Troletti D, Mangiacavalli S, Varettoni M, Malcovati L,
Lazzarino M, Alessandrino EP
Division of Haematology, IRCCS Policlinico San Mat-
teo, University of Pavia, Italy

Background: Optimal high dose therapy (HDT) for
autologous stem cell transplantation (ASCT) is yet to be
established. In order to define the conditioning regimen
with the greatest eradicative capacity and the lowest
toxicity, we compared three different preparative reg-
imens. Design and methods: Between November 1992
and October 2002, 87 consecutive patients (median age
52 years, 53 males and 34 females), with advanced
multiple myeloma (51 percent Durie-Salmon stage III),
were treated in our centre with HDT followed by ASCT
(peripheral hematopoietic stem cells in 86 cases, bone
marrow in 1 case). Patients received the following high
dose regimens: melphalan 200 mg/m2 (MEL 200) in 44
cases, melphalan 200 mg/m2 with carmustine 600
mg/m2 and vepeside 1200 mg/m2(BEM) in 25 cases, and
melphalan 200 mg/m2 plus thiotepa 10 mg/kg (TT-MEL)
in 18 cases. The median number of CD34 positive cells
infused was 5.1×106/kg (range 1,9-16). Results: After
ASCT neutrophil recovery was similar for all condition-
ing groups (median time of engraftment 14 days for
Mel 200, 13 days for BEM and TT-MEL). Transfusion
requirements was higher with BEM. The median num-
ber of red cells and platelets transfusions was 1 (range
0-16), and 2 (range 0-19) respectively. The other 2
groups required a median of 0 (0-3) red blood cells and
1 (0-3) platelets transfusions. There was a single case
of treatment-related mortality for cardiac failure in the
BEM group. The incidence of fever in patients treated
with MEL 200 was lower (31 percent) than in those
treated with BEM (80 percent) or TT-MEL (100 percent);
multiple microbiological positive cultures from biolog-
ical samples were found in 4,5 percent of patients in
the MEL 200 group, compared to 56 percent in the BEM
group, and 22 percent in the TT-Mel group. Regarding
treatment-related toxicity, the main difference among
conditioning regimens was the incidence of severe

mucositis: parenteral nutrition and morphine infusion
were required respectively by 20 percent and 27 per-
cent of patients conditioned with Melphalan alone, by
44 percent and 27 percent of those conditioned with
TT-MEL, and by 64 percent and 40 percent of those
conditioned with BEM. We evaluated the response to
HDT comparing disease status at transplant and at
three months after ASCT. All regimens yielded a simi-
lar response for patients already in complete remission
(CR) at the time of ASCT: in all cases CR was main-
tained. Upon evaluating the subset of patients in par-
tial remission (PR) at transplantation, the percentage of
cases that achieved CR was higher among those treat-
ed with MEL 200 (73 percent) than among those treat-
ed with TT-Mel (30 percent) or BEM (20 percent).
Among patients with non responsive or progressive dis-
ease at ASCT, 33 percent of cases receiving MEL 200
entered CR, compared with 35 percent receiving BEM
and 0 percent receiving TT-MEL. Conclusions: This study
shows that the three preparative regimens for ASCT
have similar efficacy with a trend for a lower treat-
ment-related toxicity with melphalan alone. More
intensive conditioning regimens, such as BEM or TT-
MEL, do not improve the response and increase non-
haematological toxicity.

PU196
SEQUENTIAL HIGH DOSE CHEMOTHERAPY IN PATIENTS WITH
RESISTANT OR RELAPSED LYMPHOMA: OUTCOMES AND
PROGNOSTIC FACTORS
Pintimalli M, Crippa C, Sorio M, Krampera M,
Gottardi M, Perbellini O, Colosio M, Benedetti F
Centro Trapianto Midollo Giuseppe Perona, Divisione di
Ematologia, Verona, Italy

From January 1992 and June 2001, 100 patients
affected by resistant or relapsed lymphoma were
enrolled in a high dose chemotherapy program (Cytox-
an 7 g/m2, Methotrexate 8 g/mq, V P-16 2 g/m2, mitox-
antrone 60 mg/mq+Melphalan 160 mg/m2 followed by
PBSc autograft): 54 pts were affected by high grade
non-Hodgkin lymphoma, 30 by Hodgkin?s disease and
16 by follicular lymphoma. In this last group metho-
trexate treatment was omitted. All the pts started sal-
vage treatment with a second line conventional
chemotherapy (CHOP like or DHAP). At the transplant,
32 pts were in complete remission. Results. After autol-
ogous transplant complete remission was achieved in
97/100 patients. If we only consider the group of 68
patients with evidence of disease at the transplant, we
obtained 65/68 CR (95%). Median follow-up was 50
months. Overall survival (OS) and event free survival
(EFS) by Kaplan-Meyers was 50% and 46%, respec-
tively at 5 years. It’s to be noted that CR rate and EFS
were independent from diagnosis. One patient died
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because of sepsis.  Delayed complications. Secondary
malignancies were observed in 6 patients: 2 cases of
acute lymphoblastic leukemia, 2 cases of myelodys-
plastic syndrome, 1 adenocarcinoma of the lung and 1
case of breast carcinoma. All these patients died
because of tumor. Congestive heart failure occurred
within few months in 8 patients. All cases but one
responded to treatment, and are at present on digoxin
and diuretics with a good quality of life. One patient
with dilated cardiomyopathy refractory to therapy,
underwent cardiac transplantation.  We considered the
prognostic factors present at the time of relapse or at
the time of patient enrollment in the program. In mul-
tivariate analysis we evaluated in the group of NHL: IPI
score, B symptoms, LDH, ECOG, stage, the number of
extra-nodal involvements and we found that LDH lev-
el, ECOG status and B symptoms maintained statistical
significance for EFS. In the group of patients with
Hodgkin disease, none of the analyzed factors (Hb lev-
el, LDH and albumin) showed any statistical prognos-
tic significance.

Allogeneic Transplantation

PU197
NEW PREPARATIVE REGIMEN FOR BONE MARROW
TRANSPLANTATION IN CLASS 3 YOUNG AND ADULT THALASSEMIC
PATIENTS
Sodani P, Gaziev D, Erer B, Giardini C, Angelucci E,
Polchi P, Lucarelli G
Ematologia e Centro Trapianto Midollo Osseo di Mura-
glia, Azienda Ospedaliera S. Salvatore, Pesaro

In April 97 we adopted a new Protocol for Class 3
thalassemic patients called Protocol 26. In this proto-
col we have extended the conditioning regimen start-
ing on day -45 from the transplant with hydroxyurea
30 mg/kg and azathioprine 3 mg/kg given daily until
day -11, fludarabine 20 mg/m2 given from day -17 to
day -11. Both groups of the Class 3 patients, young and
adults, received busulphan 14 mg/kg starting on day -
10. Following the busulphan, in Class 3 patients aged
less than 17 years, for whom the major problem was
not the excess of toxicity, but the high rate of tha-
lassemic relapse after the transplant, the total
cyclophosphamide dose remained 160 mg/kg. In Class
3 patients older than 16 years, for whom the major
problem was the toxicity, but not the return of the dis-
ease, the total dose of cyclophosphamide was reduced
to 90 mg/kg. In the group of 31 Class 3 young tha-
lassemic patients, two (7%), rejected the transplant
and became thalassemic again and one (4%) died, with
97% of survival and 90% of thalassemia-free survival,

at almost 5 years after the transplant. In the group of
14 adult Class 3 thalassemic patients, 4 died, two
became thalassemic again, with 70% survival and 57%
thalassemia-free survival.

PU198
IMATINIB MESYLATE (GLIVEC) PRECEDING ALLOGENIC
HEMATOPOIETIC STEM CELL TRANSPLANTATION IN
PHILADELPHIA-POSITIVE ACUTE LYMPHOBLASTIC LEUKEMIA:
A SINGLE CENTER EXPERIENCE
Tiribelli M, Marin L, Calistri E, Filì C, Mestroni R,
Skert C, Sperotto A, Fanin R
Clinica Ematologica, Policlinico Universitario di Udine,
Italy

Up to 20% of adults with acute lymphoblastic
leukemia (ALL) express the Philadelphia chromosome
(Ph) and its product, the BCR-ABL fusion protein.1 The
prognosis of Ph+ ALL is extremely poor. Despite complete
remission rates of 60-80% with conventional
chemotherapy, the vast majority of patients suffer from
an early relapse, and long-term survival is less than
10%.2,3 Allogenic stem cell transplantation (SCT), when
performed in first complete remission (CR), grants a
long-term survival of 35-65%.4,5 Results of SCT are far
lower when SCT is performed in second or subsequent
CR6 or, even worse, in relapse.7 Timing is therefore cru-
cial in the management of Ph+ ALL, and SCT should be
carried out in the small window of the first CR usually
attained with chemotherapy. Imatinib mesylate (Glivec)
is a selective inhibitor of BCR-ABL tyrosine kinase, with
a significant anti-leukemic activity in relapsed or refrac-
tory Ph+ ALL8 or chronic myeloid leukemia (CML) in lym-
phoid blast crisis,9 though response is usually short. Two
recent reports have shown the safety and efficacy of
Imatinib preceding allogenic SCT in relapsed or refrac-
tory Ph+ ALL10 and before allogenic SCT and donor lym-
phocyte infusion (DLI) in Ph-positive acute leukemias
(ALL and CML in lymphoid blast crisis).11 We report our
experience with Imatinib therapy as a maintenance or
salvage therapy preceding allogenic SCT in patients with
Ph+ ALL. Between October 2001 and October 2002, four
patients (3 males and one female) with Ph+ ALL were
treated with Imatinib before allogenic SCT at our insti-
tution. The median age at diagnosis was 46 (range: 31-
55) years. At cytogenetic analysis, all the 3 patients
evaluable showed the classical t(9;22) translocation. The
molecular study by RT-PCR was positive for P210 in all
4 patients (two b3a2 and two b2a2 transcripts); two
patients co-expressed the P190 (e1a2) hybrid protein.
The patients initially received two courses of chemother-
apy (vincristine, doxorubicin, L-asparaginase and pred-
nisone, then high-dose cytarabine and idarubicin), then,
if remission is achieved, two more courses of therapy
with vincristine, methotrexate, cyclo-
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phosphamide/iphosphamide and cytarabine (or adri-
amicin) were administered. Imatinib therapy was start-
ed when hematologic recovery after the fourth cycle
was documented, or after the second course in the resis-
tant patients. The daily dose of Imatinib was 400 mg,
then raised to 600 if tolerated. Three patients (75%)
completed the four courses of chemotherapy: two
obtained also a cytogenetic remission (i.e. 100% Ph-),
one after the second course and the other after the
fourth, but no molecular response was documented (one
transient PCR-negativity was not confirmed). One
patient was refractory to the first two courses. Imatinib
therapy was given for a median of 120 days (range: 67-
155) prior to allogenic SCT. All the four patients main-
tained or attained the complete hematologic response,
and two (50%) became BCR-ABL-negative (molecular
response), after two months of therapy. Tolerance to
imatinib was good in three patients, while the fourth
developed grade III liver toxicity and reactivation of HBV
infection which led to suspension of treatment. Two
patients relapsed: one after suspension of imatinib ther-
apy for liver toxicity, the second after 114 days of treat-
ment. The first received intensive chemotherapy, attain-
ing a second CR, and then proceeded to SCT; the latter
directly underwent SCT. Allo SCT was performed in cyto-
genetic and molecular response in two patients, second
CR in one and relapse in one patient. Three patients
(75%) underwent transplantation from a matched unre-
lated donor (MUD), one from an HLA-identical sibling.
Stem cell source was peripheral blood (PB) in 3/4 (75%)
cases, bone marrow in 1/4 (25%). Conditioning regimen
included cyclophosphamide (CY) and TBI in three
patients, BUCY and ATG in one. GVHD prophylaxis con-
sisted of cyclosporine and short-course methotrexate.
All the three patients transplanted in remission engraft-
ed, with a median time to neutrophil and platelet recov-
ery of 17 (range: 13-29) and 22 (range: 17-23) days
respectively. None of the patients developed an acute or
chronic GVHD greater than grade I. The two patients
who underwent the SCT in molecular remission, are
actually in complete hematologic, cytogenetic and mol-
ecular remission after 15 and 5 months. The patients
transplanted in second CR maintained a hematologic
remission (but was always BCR-ABL-positive) for 3
months, and then relapsed again; he is actually in third
CR after DLI, 8.5 months after SCT.  The patients trans-
planted in relapse, developed a grade III-IV acute GVHD
(skin, liver, bowel) and died on day +27 after SCT. Our
experience confirms the safety and efficacy of imatinib
therapy preceding allogenic SCT recently reported.10,11

Imatinib is effective in maintaining a remission attained
with intensive chemotherapy, and can improve the
degree of this response to the molecular level therefore
reducing the bulk of disease to the minimum before allo-
genic SCT. Imatinib therapy does not seem to affect the
transplant procedure in terms of engraftment or GVHD.
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PU199
NON-MYELOABLATIVE ALLOGENIC PERIPHERAL STEM CELL
TRANSPLANT FOR SUBCUTANEOUS PANNICULITIC T-CELL
LYMPHOMA
Capochiani E,* Ceccarini M,° Pimpinelli N,” Favre C^ 
*Haematology Section, Oncology Department, Spedali
Riuniti Livorno; °Dermathology Unit, Spedali Riuniti
Livorno; “Dept of Dermatological Sciences, University
of Florence; ^Dept of Pediatrics, Bone Marrow Tran-
splant Unit-Azienda Ospedaliera Pisana, Italy

Subcutaneous panniculitis-like T-cell lymphoma
(SPTCL)is a rare cytotoxic T-cell lymphoma of the skin.
We describe a case of a 33 years old patient with
relapsed/refractory SPTCL. At diagnosis he presented
erythematous nodular lesions, which suggested benign
panniculitis. Skin biopsy demonstrated large atypical
lymphocytes in the subcutaneous tissue, karyorrhexis,
and cytophagia. Immunohistochemical studies con-
firmed a T-cell phenotype. Molecular genetics studies
showed a major T-cell clonal population. Complete clin-
ical remission was obtained after high-dose chemo-
therapy followed by autologous peripheral blood stem
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cell transplantation (APBSCT) but he relapsed after 2
months. He underwent a non-myeloablative stem cell
transplant from an HLA ID Sib. Before transplant the
skin lesions were stable. The patient was conditioned
with Fludarabine and Melphalan. He received 8,5×106

CD34/kg of recipient body weight, aGVHD prophylaxis
with Cyclosporin 3 mg/kg in 2 divided doses from day
-1 and MMF 15 mg/kg twice daily from day 0. The
patient was discharged to the outpatient department
on day +3, remained apyretic throughout transplant
and no mucositis or VOD was recorded. Weekly clinical
observation were performed to follow the skin lesions.
Bone marrow chimerism showed full donor by day +28.
MMF was discontinued on day +27 and PDN was
tapered quickly, without flare of GVHD. On day +45
clinical evaluation showed a fast increase of the skin
nodule. On day +54 the patient had skin aGVHD grade
II flare and nausea and loss of appetite, not responsive
to prednison and in a small amount of days developed
a florid, fatal, hemophagocytic syndrome. We conclude
that a non-myeloablative transplant for this patient
was well tolerated; it was possible to induce a full
donor chimera by day +28 but the fatal evolution can
reduce the role of a non-myeloablative transplant in
the setting of this disease where immunosuppression is
required to induce a mixed chimerism to be used as a
platform for adoptive immunotherapy.

PU200
RECOVERY OF DENDRITIC CELLS (DC1 AND DC2) AFTER
ALLOGENEIC AND AUTOLOGOUS STEM CELL TRANSPLANTATION
Stocchi R, Damiani D, Masolini P, Michelutti A,
Geromin A, Cerno M, Sperotto A, Skert C, Fili C,
Baccarani M, Fanin R
Division of Hematology, Udine University, Italy; 
Division of Hematology, Bologna University, Italy

In peripheral blood (PB) two subsets of dendritic cells
(DC) have been identified: DC 1, myeloid, are lineage
negative, HLA-DR positive and CD11c positive; DC 2,
lymphoid, are lineage negative, HLA-DR positive and
CD123 positive. DC1 activate T lymphocytes, while DC2
seems to induce antigen-specific tolerance. We used a
3-colour flow cytometric assay to assess DC1 and DC2
reconstitution in 80 patients undergoing allogeneic
transplantation for hematologic malignancies: 22
patients (group 1) received CD34 positive selected PBSC
plus 1×107 CD3 positive cells from an HLA identical
sibling donor, 31 patients (group 2) received not manip-
ulated bone marrow stem cells from a matched unre-
lated donor, 27 patients (group 3) received not manip-
ulated peripheral blood stem cells from a matched
related (n=17) or unrelated (n=10) donor. 58 autolo-
gous transplant patients were used as control group. DC
were identified in lysed whole blood as lineage nega-

tive (CD3, CD16, CD56, CD14, CD19, CD20), HLA-DR
positive, CD11c positive (DC1) or CD123 positive (DC2).
Prior to the beginning of conditioning regimen the
mean number of DC1 and DC2 (per microliter) was
2.9±0.1 and 3.1±0.9 (group 1), 2.0±0.5 and 2.5±0.1
(group 2) and 2.1±0.6 and 2.4±0.5 (group 3): these
numbers were similar to those of autologous patients
(2.9±0.1 and 2.8±0.1), but lower than in normal donors
(6.0±0.1 and 6.7±0.1, respectively). In autologous
patients at day 0 and day +7 the mean DC1 and DC2
number was lower than 0.02±0.001 while in allogene-
ic patients DC1 and DC2 could be not detected.. All
autologous patients recovered to the pre-transplant
number of DC1 and DC2 within day plus 20 from trans-
plant (3.0±0.1 and 2.7±0.1), reaching to normal num-
bers after 6 months from transplant (6.2±0.1 and
5.7±0.1). In allogeneic patients instead, pre-transplant
values of both DC1 and DC2 were reached at day +90
in group 1 (2.7±1 and 3.5±1.8), at day +180 in group
2 (3±1.6 and 3.1±1.7) and at day +270 in group 3
(4.5±1.9 and 2.1±0.1). One year after transplant mean
number of DC1 and DC2 was still lower than in normal
subjects in every group (3.5±1.1 and 2.5±0.1; 3.5±1.1
and 3.7±1.5; 3.7±2 and 2.0±1.1). The delay of recovery
at pre-transplant level in group 2 and 3 could be relat-
ed to the major incidence of acute and chronic GVHD
in these groups than in selected patients. On this basis,
we observed that the absolute number of both DC1 and
DC2 was lower in patients who developed acute and
chronic GVHD than that in the other patients. Moreover
we observed that in patients who developed acute
GVHD the ratio between DC1 and DC2 was always more
than 1. In conclusion, DC1 and DC2 recovery is marked-
ly delayed following allogeneic transplant if compared
with autologous transplant: this is probably linked to a
delay in immune system reconstitution and to the onset
of acute and chronic GVHD.

PU201
MOBILIZATION OF CD34+ CELLS BY LENOGRASTIM AND
FILGRASTIM G-CSF IN HEALTHY DONORS; A COMPARATIVE STUDY
Martino M, Callea I, Pontari A, Console G, Morabito F,
Mandaglio R, Irrera G, Messina G, Fujo M, Pucci G,
Dattola A, Condemi A, Stilo CM,° Bresolin G,°
Penna G, Iacopino P
Centro Trapianti Midollo Osseo, S.I.T°, Azienda
Ospedaliera “Bianchi-Melacrino-Morelli”,
Reggio Calabria, Italy

Despite the wide use of cytokines for mobilization, the
best type of G-CSF has not been definitively established.
We have compared, in a retrospective analysis, lenogras-
tim (glycosilated G-CSF) vs. filgrastim (recombinant G-
CSF) for stem cell collection (SCC) in 70 healthy donors
(HD), 39 male and 31 female, with a median age of 45
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year (range 16-63). Group I (n = 32) were mobilized by
filgrastim 8.8±1.4 µg/kg and group II (n = 38) by
lenograstim 9.0±1.5 µg/kg. The groups were well bal-
anced for age (mean 46.3±8.7 and 42.2±12.8 years,
respectively), body-weight (mean 71.4±11.1 vs.
73.4±14.9) and sex. The most frequent side effects of G-
CSF were bone pain (21,9% grade I; 21.9% grade II, 3.1%
grade III), headache (9.4%), nausea (3.1%) and a mild
splenomegaly (>2cm) (3.1%) in Group I, and bone pain
(36.8% grade I, 18.4% grade 2, 2.6% grade III), headache
(2.6%), nausea (10.5%), and a mild splenomegaly (5.3%)
in group II. The CD34+ cell count in the first aphaeresis
was 4.9 ×106/kg donor weight (range, 1.3-22.3) in the
group I and 6.0 (1.3-17.3) in the group II (p = n.s.). The
target of CD34+ cells was reached in all cases with a
median number of 9.4 (range 6-17,4) and 10 (range 0-
20) CD34+ × 106/kg donor weight collected, respective-
ly (p=ns), and a median of 2 procedures (range 1-4) per-
formed in both groups. SCC was associated with a
decrease in platelet count, which was not significantly
different between two groups; platelet count was with-
in normal limits 5.5±3.4 and 8.7±6.1 days from last
aphaeresis, respectively (p= 0.016) while WBC returning
to baseline values at mean days 9.4±8 in group I, and
9.5±7 in group II (p=ns). In conclusion lenograstim and
filgrastim mobilization of PBPC were similarly in terms
of collection and short-term and long-term adverse
effects in HD.

PU202
HAPLOIDENTICAL PERIPHERAL BLOOD STEM CELL
TRANSPLANTATION FOR ALK-POSITIVE ANAPLASTIC LARGE CELL
LYMPHOMA
Liso A,* Tiacci E,* Binazzi R,° Pulford K,# Benedetti R,*
Aversa F,* Falini B*
*Institute of Haematology, University of Perugia, Italy;
°Istituti Ortopedici Rizzoli, Bologna, Italy; #John Rad-
cliffe Hospital, Oxford, UK

Anaplastic large cell lymphoma (ALCL) expressing
anaplastic lymphoma kinase (ALK) as either the NPM-
ALK fusion protein or alternative ALK-containing fusion
proteins (for example, TPM3-ALK, TRK-ALK, Clathrin-
ALK, ATIC-ALK, and Moesin-ALK) is a rare disease
exhibiting distinctive molecular, pathological and clini-
cal features. It usually occurs during the first three
decades of life and presents as disseminated (stage III-
IV) disease with systemic symptoms. Although many
patients can be cured by chemotherapy alone, chemo-
resistance is associated with poor prognosis. Here, we
report the clinical and pathologic characteristics of a
patient with chemoresistant ALK-positive ALCL and its
successful treatment with haploidentical peripheral
blood stem cell transplantation (PBSCT). Report of cas-
es such as that described in this work is important since

ALK-positive ALCL is often confused with other lym-
phoma subtypes and even misdiagnosed as a reactive
condition. The present case shows that haploidentical
PBSCT transplantation should be offered, as last option,
to selected patients with chemoresistant ALK-positive
ALCL.

PU203
NEUROLOGIC COMPLICATIONS FOLLOWING AUTOLOGOUS AND
ALLOGENEIC BONE MARROW TRANSPLANTATION. THE EXPERIENCE
OF A SINGLE INSTITUTION
Messina G, Quartarone E, Console G, Irrera G,
Martino M, Fujo M, Mandaglio R, Penna G, Vincelli I,**
Cafarelli F,* Gangemi A,* Lepiane E,° Morabito F,
Aguglia U,° Iacopino P
*Servizio di Neuroradiologia;**U.O. Ematologia, °U.O.
Neurologia; Centro Unico Regionale Trapianti di
Midollo Osseo, Azienda Ospedaliera “Bianchi-Melacri-
no-Morelli”, Reggio Calabria, Italy

Stem cell transplantation (SCT) is associated with a
spectrum of neurologic complications (NC) secondary
to the underlying disease, prolonged myelosuppression
and the use of immunosuppressive drugs. The incidence
and variety of NC are related to the type of SCT and are
mostly due to infection, vascular events, hemorrhage,
drug toxicity and metabolic encephalopathy. In this
study, we retrospectively analyzed severe NC in con-
secutive patients who underwent SCT to compare the
frequency and type of these complications between
patients who had allogeneic SCT (Allo-SCT) or autolo-
gous SCT (Auto-SCT), and to ascertain what factors
may predispose to particular NC. A total of 740 SCTs
(Allo-SCTs: 153 (20.6%) were performed from February
1992 to May 2003. Overall, we observed 20 episodes
(2.7%) of severe NC in 19 patients. Fourteen out of 19
cases underwent Allo-SCT (2 with haploidentical
donor), utilizing as the source of stem cell marrow (6),
peripheral blood (7) and cord blood (1). Six underwent
autologous (Auto)-SCT, 5 received peripheral blood and
1 marrow cells. Twelve were male and 7 female, with a
median age 45 years (range 5-64 yrs). The underlying
diseases were acute leukemia (9), myeloproliferative
disorders (6), lymphoproliferative disorders (4) and
metastatic breast cancer (1). All patients were uni-
formly treated with infectious, thrombosis, and hem-
orrhagic prophylaxis. Moreover, the patients at high
risk of drug-induced neurotoxic effects were empiri-
cally treated with phenobarbital. Patients were condi-
tioned with busulfan- (9), melphalan- (7), fludarabine-
(2) and TBI-based (2) regimens. Twelve of the 20 cases
that experienced NC were heavily pre-treated at the
time of SCT. According to Krouwer et al. (Neurol Clin 21,
2003), in the setting of Allo-SCT we classified 7
episodes with MRI- defined as metabolic encephalopa-
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thy (2) and drug induced (5). Seven cases had focal
neurological deficits and MRI+: 5 vascular events (2
TTP, 1 TVP and 2 vasculitis), 1 fungal infection with
multiple brain abscesses and 1 Wernicke’s syndrome,
responding to high doses of thiamine. Out of the 5
severe NC associated with Auto-SCT, one patient devel-
oped drug toxicity two days after beginning the con-
ditioning regimen; 4 patients showed focal neurologi-
cal and radiological abnormalities: 2 cases due to cere-
brovascular events (1 infarction and 1 hemorrhage) and
2 likely due to infectious disease. The median time to
the onset of neurological symptoms was 49 days (range
18-97 days) for Allo-SCT and 15 days (range 7-160
days) for Auto-SCT. NC-related mortality was 42.8%
and 60% in Allo-SCT and Auto-SCT, respectively. In
conclusion, the different frequency and type of neuro-
logic complications between allogeneic and autologous
BMT mostly reflected the different degrees of treat-
ment related morbidity and immunosuppression of both
types of SCT.

Funding: Partially supported by the Region of Calabria
and AIL.

PU204
HIGH DOSE ERYTHROPOIETIN α IN PATIENTS WITH PERSISTENT
ANEMIA AFTER ALLOGENEIC BONE MARROW TRANSPLANTATION
Gualandi F, Raiola AM, Dominietto A, Di Grazia C,
Bregante S, Galbusera V, Bacigalupo A
Centro trapianti di midollo, II Divisione di Ematologia,
Ospedale San Martino, Genova, Italy

Background. The use of erythropoietin α (EPO) at the
conventional dose of 10,000 IU three times a week is
often ineffective in the treatment of non-hemolytic
and non hemorragic anemia after allogeneic bone mar-
row transplantation (BMT). Patients and methods. We
tested the use of high dose of EPO after BMT in 18 pts,
grafted for CGL(8), ALL(1), AML(7), HD(1), MDS(1)from
HLA identical sibling donor(7), HLA mismatched fami-
ly donor(1) and HLA matched unrelated donor(10). The
conditioning regimen was with TBI in 9 pts. EPO was
administered in 15pts with hemoglobin level <9gr/dL
and in 3pts with hemoglobin <10gr/dL.Patients were
treated with EPO α at the dose of 40.000 u.i. twice a
week for two consecutive weeks, then 40.000 u.i. week-
ly for two weeks and then 40.000 u.i. twice a month for
1 month. Seven pts (39%) were transfusion dependent
at the beginning of the treatment.The interval between
BMT and EPO treatment was 104 days (range 45-
300).Results. The increase of Hb level was 2.3gr/dL at
15 days (range 1-4), 3.6 g/dL at 30 days (range 2-7) and
1.7 g/dL at 60 days (range 1-4); there was no response
in 2 pts:one relapsed after BMT and the other one
developed persistent CMV infection. No decrease in
WBC and PLT count has been observed; no other side

effect. All the pts became transfusion independent.
Conclusions. The use of EPO α after BMT improves Hb
levels, reduces transfusion requirements and improves
quality of life.

PU205
MINOR HISTOCOMPATIBILITY ANTIGENS AND ACUTE GRAFT VERSUS
HOST DISEASE (AGVHD) AFTER ALLOGENEIC HEMATOPOIETIC STEM
CELL TRANSPLANTATION FOR HEREDITARY HEMATOLOGICAL DIS-
EASES
Noris P,* Nesci S,° Andreani M,° Giorgiani G,#

Angelucci E,° Martinetti M,@ Buffi O,° Arezzi N,*
Ceresa IF,* Di Pumpo M,* Iannone AM,@ Gamba A,*
Balduini CL,* Lucarelli G,° Locatelli F#

*Dip. Medicina Interna, Università-IRCCS San Matteo,
Pavia; °Ematologia e Centro di Trapianto di Midollo
Osseo, Azienda Ospedaliera di Pesaro; #Dip. Scienze
Pediatriche, IRCCS San Matteo, Pavia; @Servizio di
Immunoematologia e Trasfusionale, IRCCS San Matteo,
Pavia, Italy

It has been suggested that donor/recipient incompat-
ibility for non-HLA antigens (minor histocompatibility
antigens-mHA) are responsible for aGVHD after
hematopoietic stem cell transplantation (HSCT) from
HLA-identical donors. Clinical studies in patients with
hematological malignancies confirmed this hypothesis
and showed that the polymorphic antigens H-Y, HA-1,
CD31-125, CD31-563, and some HPA play the role of
mHA, in that mismatch at these antigens increased the
risk of aGVHD. In particular, in a case series of 150 con-
secutive patients (100 children and 50 adults), we
recently showed that incompatibility at CD31-563 was
significantly associated with a high risk of aGVHD (OR
3.97, P 0.008). So far, no study examined the effect of
mismatch at these antigens in patients receiving HSCT
for non-neoplastic illnesses.  The aim of the present
research was to investigate the role of mismatch at H-
Y, HA-1, CD31-125, CD31-563, HPA-1, HPA-2, HPA-3
and HPA-5 in the occurrence of aGVHD in patients
receiving HLA-identical HSCT for inherited hematologi-
cal disorders. 149 patients (121 children and 28 adults)
were enrolled in the study. 132 patients received HSCT
for thalassemia, 11 for sickle-cell anemia, and 6 for Dia-
mond-Blackfan anemia. 135 patients received HSCT
from a sibling, 2 from a parent and 12 from an unrelat-
ed donor. GVHD prophylaxis consisted of cyclosporin A±a
short course of methotrexate. Characterization of HPA-
1, HPA-2, HPA-3, HPA-5, the polymorphisms at codon
125 (leucine/valine) and 563 (serine/asparagine) of
CD31, and HA-1 antigen has been performed by genom-
ic typing. Donor/recipient pairs were considered to be
incompatible at the HPA, HA-1, CD31-125 and CD31-
563 when the recipient had an allele foreign to the
donor. Pairs were defined incompatible at the male spe-
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cific H-Y antigen when a male received a BMT from a
female donor. Molecular typing showed that 13.2% of
donor/recipient pairs were incompatible for HPA-1,
15.8% for HPA-2, 23.1% for HPA-3, 13.2% for HPA-5,
26.7% for CD31-125, 23.8% for CD31-563, 20.5% for
HA-1 and 22% for H-Y. Only 16 out of 151 patients
(10,6%) experienced grade II-IV aGVHD. No statistical
correlation between the occurrence of aGVHD and
donor/recipient incompatibility for each of the investi-
gated antigens was identified. Also the number of mis-
matches did not influence the frequency of aGVHD. In
conclusion, aGVHD is a rare event after allogeneic HSCT
for inherited hematological disorders and, at variance
with hematological malignancies, the incompatibility at
the investigated polymorphisms has no clinical rele-
vance. 

This research was supported by the Telethon grant n°
EC0775)

PU206
ICE APPLICATION IN MOUTH DURING METHOTREXATE
ADMINISTRATION FOR PREVENTING MUCOSITIS AFTER ALLOGENEIC
STEM CELL TRANSPLANTATION
Bonifazi F, Gori E, Giannini B, Alberani F, Bertei L,
Bortolotti D, Boschi S, Guarnaccio C, Innocenti E,
Orlandi S, Falcioni S, Stanzani M, El-cheikh J,
Arpinati M, Bandini G, Baccarani M
Istituto di Ematologia “L.& A. Seràgnoli” Università di
Bologna, Ospedale S. Orsola-Malpighi, Bologna, Italy

Short term methotrexate during CsA administration is
the standard GVHD prophylaxis in stem cell transplan-
tation. We prospectively evaluated 36 patients who
underwent stem cell transplantation for hematologic
malignancies. Previous reports showed the application
on the mucous membrane of the oral cavity was the
only measure, according to Cochrane review, of proven
efficacy as a prophylactic treatment. The review found
good evidence in two randomised trials that it halved the
risk mucositis (relative risk 0.57, 95% CI 0.43-0.77). We
first evaluated the timing of the ice application in the
mouth by a curve of methotrexatemia in 12 patients
every 30 minutes for 2 hours and half after the i.v. infu-
sion of MTX for each methotrexate dose given. In this
way we observed that the slope of the curves was sim-
ilar and the time point of the best application could be
during all administration of MTX until the 60’ minute
after the end. The median age of the patients was 37.5
(16-61); 24 (66.6%) were males and 12 (33.3%) females.
18 patients (50%) received bone marrow, 17 (47.2%)
peripheral blood stem cell and one (2.4%) cord blood as
source of stem cell. 15 patients received reduced inten-
sity conditioning; the therapeutic conditioning regimens
were TBI based in 7/36 patients and Busulfan based in
14/36 patients. 70% of transplants were from a sibling

and 30% from a VUD donor. The evaluation of the sever-
ity of the mucositis was determined by a WHO scale and
date were collected with an Institutional form by the
nurse staff. Also the duration of the mucositis and the
requirement of the anthalgic therapy were recorded.
Among such a study population, the incidence of
mucositis grade III was 23.8% after standard condition-
ing versus 0% in those who received reduced intensity
and grade IV was 19% after standard conditioning ver-
sus 6.6% in patients receiving reduced intensity. The
median duration of mucositis was 14 (7-29) days for
patients receiving standard conditioning regimens ver-
sus the 8 (6-26) days in who receiving reduced intensi-
ty regimens. Even if it was a phase II study, and no for-
mal comparisons are allowed, we tried to evaluate if the
historical data from patients transplanted in the same
Institution and nursed by the same staff could suggest
some advantages from this simple physical treatment.
The incidence of grade III-IV mucositis in the historical
control was 64.7% independently of conditioning regi-
mens versus 27.8% of patients treated with ice during
MTX. Among patients who underwent standard condi-
tioning for their transplant the duration of mucositis
was 19 (9-39) and 14 (7-29) days in the historical and
in prospective group, respectively. These data suggest
that ice application in the mouth could be an easy strat-
egy capable of improving the grade III-IV mucositis. A
multicenter prospective randomized study will be
planned in order to evaluate the effectiveness of this
procedure.

PU207
LOW DOSE RABBIT ANTITHYMOCYTE GLOBULIN PREVENTS
GRAFT-VERSUS-HOST DISEASE IN SIBLING ALLOGENEIC PERIPHERAL
BLOOD STEM CELL TRANSPLANTATION FOR CHRONIC MYELOID
LEUKEMIA
Bonifazi F, Bandini G, Falcioni S, Stanzani M,
Giannini B, Amabile M, Martinelli G, Motta MR,
Rizzi S, El-Cheikh J, Urbini B, Poli M, Farese O,
Rovito M, Rosti G, Baccarani M
Institute of Haematology and Clinical Oncology “L.
and A. Seràgnoli”, University of Bologna, S. Orsola-
Malpighi Hospital, Bologna, Italy

Our initial experience (November 1995 from to Sep-
tember 1999) with peripheral blood stem cell (PBSC)
transplants in 21 patients with chronic myeloid
leukemia (CML) resulted in an unacceptable rate of
extensive chronic GVHD. For this reason, starting from
October 1999 we have added low dose rabbit ATG in the
conditioning regimen. We present here a comparison
between the two groups. A total of 31 allogeneic
peripheral blood stem cell transplants (SCT) from HLA
identical sibling donor for CML were performed. Medi-
an age was 41 years (range 19-53), 21 males and 10
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females. The median interval diagnosis- transplant was
14 months (range 4-59). Conditioning treatment con-
sisted mainly of BU-CY and the GVHD prophylaxis was
short term MTX+CsA. 10 CML patients received low
dose rabbit ATG (15 mg/kg, Fresenius). All patients
engrafted and no rejection occurred. Acute and chron-
ic GVHD were graded according to the standard crite-
ria in patients surviving longer than 30 and 90 days
after allogeneic SCT. Grade II-IV acute GVHD developed
in 7/21 patients who didn’t received ATG and 2/10
patients who received ATG. Chronic GVHD developed in
15/21 patients without ATG and in 4/10 patients with
ATG. In particular we observed 2 extensive cGVHD in
the latter cohort (10 patients) and 10 in the former one
(21 patients). Five hematological relapses occurred in
the no-ATG group (2 pts CP transplants 3 pts in
advanced phases) and no relapses in the other group.
The patients were strictly studied at molecular level for
the bcr-abl rearrangment after transplants; the inci-
dence of isolated positivy was similar in the two groups.
In conclusion, even if the number of patients is small
and this was not a randomized study, we suggest that
the use of low dose rabbit ATG is effective in decreas-
ing the rate of GVHD, in particular extensive chronic
GVHD, without increasing the risk of relapse.

PU208
GLIVEC FOR THE TREATMENT OF RELAPSE AFTER ALLOGENEIC
TRANSPLANTATION IN CHRONIC MYELOID LEUKEMIA: EVALUATION
OF MOLECULAR RESPONSE AND TOXICITY IN SIX PATIENTS
Bonifazi F, El-cheikh J, Amabile M, Martinelli G,
Giannini B, Falcioni S, Stanzani M, Giannini B, Poli M,
Poerio A, Arpinati M, Rovito M, Rizzi S, Motta MR,
Farese O, Rosti G, Bandini G, Baccarani M
Institute of Haematology and Clinical Oncology “L.
and A. Seràgnoli”, University of Bologna, S. Orsola-
Malpighi Hospital, Bologna, Italy

From 2000 to January 2003, six patients relapsed
after allogeneic stem cell transplantion. All of them
were treated with Imatinib mesylate for relapse. Five
out of six were transplanted from sibling and one from
a VUD donor. Median age was 46 years ranging from 29
to 65 years. Median interval between transplant and
relapse was 4years (range: 14 months-11 years). Five
patients were transplanted in chronic phase and all
relapsed in chronic phase except for one. Two of the 4
CP-relapse were cytogenetic relapses. The patient
transplanted in AP relapsed after 11 years from BMT in
accelerated phase. Imatinib mesylate was started at
600 mg/day in three patients and 400 mg in the
remaining three. The median duration of the therapy
was 16.5 months (range: 3-22). All the patients who
started at 600 mg/day discontinued the drug tem-
porarily and then restarted with lower doses, 300

mg/day. The three patients who starded with 400 mg
as initiating dose tolerated it well until last contact. The
major reason for the decreasing the Imatinib dose had
been hematologic toxicity (grade II-III). Edema (grade
WHO 2) was present in 2 patients. All patients achieved
complete molecular response measured as qualitative
monitoring of the bcr-abl transcript (nested-PCR). In
addition all patients were also monitored by quantita-
tive PCR (Taqman) at regular intervals in bone marrow
and/or peripheral blood samples. In 3 patients we
observed a sensible decrease of the amount of the tran-
script measured by Tacman while the qualitative eval-
uation was negative. Even though the series is small, we
conclude that Glivec after transplantation is feasible,
well tolerated, and produced very good responses at
cytogenetic (complete) and molecular levels.

PU209
ROLE OF THE PHASE OF THE DISEASE AT TRANSPLANT IN ACUTE
MYELOID LEUKEMIA PATIENTS: EXPERIENCE OF BOLOGNA
Bonifazi F, Bandini G, Falcioni S, Martinelli G,
Piccaluga P, Malagola M, Motta MR, Rizzi S, Farese O,
Rovito M, Stanzani M, Giannini B, Finelli C,
Arpinati M, El-Cheikh J, Ottaviani E, Baccarani M
Institute of Haematology and Clinical Oncology “L.
and A. Seràgnoli”, University of Bologna, S. Orsola-
Malpighi Hospital, Bologna, Italy

From 1995 to December 2002, 57 consecutive acute
myeloid leukemia patients underwent allogeneic stem
cell transplantation from a fully HLA matched sibling
(42) or a VUD donor (15). Their median age was 36
years (range: 16-57). The source of stem cells was bone
marrow in 29 while it was peripheral blood in 28. GVHD
prophylaxis consisted of CsA and short term methotrex-
ate in all transplants from a sibling donor while VUD
transplants received also rabbit Antithymocyte Globu-
lin (total dose 15 mg/kg) in the preparative regimen.
The standard conditioning regimen was Bu-Cy in 42
patients and TBI-Endoxan in 15 patients. 18 advanced
patients received also melphalan 100 mg/sm (9) or
Vepesid 35 mg/kg (9) as reinforcement according to
clinical conditions. Median PMN and platelet recovery
(>0.5 and 50×109/L, respectively) were 16 and 20 days.
Grade II-IV aGVHD developed in 14/57 (24%) and
cGVHD in 14/47 evaluable patients (30%): it was lim-
ited in 4 (8.5%) and extensive in 10 (21.5%). Patients
were considered at standard risk if transplanted in 1st
CR; otherwise they were at high risk. Overall survival of
patients transplanted in 1st CR was 69% at 5 years
whereas the probability of survival was 21.5% in high
risk patients. Similarly, relapse probability at 2 years
were 9.5 and 46% respectively. Finally also TRM was
dependent on the diasease phase at transplant, with a
TRM of 9.5 and 42% at two years. For 1st CR patients
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death causes were disease in 2, GVHD in 6 and MOF in
2; for high risk patients disease in 9, GVHD in 3 and
MOF in 4, intracranial hemorrage in 1, and myocardial
infarction in 1. In conclusion, in our experience the dis-
ease phase was strongly associated with outcome of
allogeneic stem cell transplantation.

PU210
CLINICAL AND PROGNOSTIC EVALUATION OF CHRONIC
GRAFT-VERSUS-HOST DISEASE AFTER SIBLING ALLOGENEIC
PERIPHERAL BLOOD STEM CELL TRANSPLANTATION
Bonifazi F, Bandini G, Falcioni S, Giannini B, Stanzani
M, Arpinati M, Urbini B, Rizzi S, Farese O, El-cheihk J,
Motta MR, Baccarani M
Institute of Haematology and Clinical Oncology “L.
and A. Seràgnoli”, University of Bologna, S. Orsola-
Malpighi Hospital, Bologna, Italy

From 1995 to 2001 104 allogeneic peripheral blood
stem cell transplants (SCT) have been performed from
a sibling HLA fully matched donor with a myeloablative
conditioning regimen. All the patients received the
same GVHD prophylaxis with CsA and short term
methotrexate (15-10-10-10 mg/m2). Median age was
41 years (range 19-57), 76 were males and 28 females.
The diagnoses were acute leukemia or myelodisplastic
syndrome in 43 patients, chronic myeloid leukemia in
20 pts, multiple myeloma in 32, lymphoma in 8,
myelofibrosis in 1. Conditioning treatment consisted
mainly of BU-CY (70) or unfractioned single-dose TBI
(34). 10 CML patients received low dose rabbit ATG (15
mg/kg, Fresenius). All patients engrafted and no rejec-
tion occurred. Acute and chronic GVHD were graded
according to the standard criteria in patients surviving
longer than 21 and 90 days respectively. 31 patients
(29.8) experienced acute GVHD gr II-IV and 16 (15.4%)
gr III-IV acute GVHD. In patients surviving more than
90 days, chronic GVHD occurred in 52/94 evaluable
patients; in particular in 32/52 it was extensive. The
median number of CD34+ cells infused was 6.3×106/kg
(range: 0.9-19.5×106/kg). No effect of the number of
CD34+ was observed both on survival and on cGVHD
occurrence. The results from a multivariate analysis on
chronic GVHD occurrence will be given in details.
Briefly, sex mismatch, age (>41 years) and a prior gr. II-
IV aGVHD were retained in the final model of the mul-
tivariate analysis. The clinical characteristics of chron-
ic GVHD from PBSC transplant were also analysed in
term of the topography of the organ involvment, dura-
tion of the immunosoppressive therapy, withdrawal
probability of immunosuppression, relationship with
tapering of CsA, response to therapy and impact on
survival. Extensive chronic GVHD became the main
cause of death, appeared independently from CsA
tapering and resulted quite resistant to multiple cours-
es of therapy.

PU211
NEUROLOGICAL COMPLICATIONS AFTER ALLOGENEIC STEM CELL
TRANSPLANTATION: A RETROSPECTIVE STUDY OF PROGNOSTIC
FACTORS IN 183 PATIENTS
Bonifazi F, Guarino M, La Morgia C, Falcioni S,
Giannini B, Stracciari A, Cirignotta F, Baccarani M,
Bandini G
Istituto di Ematologia ed Oncologia Medica “L.& A.
Seràgnoli” Università di Bologna; Servizio di
Neurologia Ospedale S. Orsola-Malpighi, Bologna,
Italy

Objectives. To assess the clinical and etiological fea-
tures of neurological complications (NC) of bone marrow
transplantation (BMT). Materials and Methods. Review
of clinical records of patients who underwent allogene-
ic BMT during the years 1997-2001 at the Seràgnoli
Institute, Bologna. Results. NC were found in 36% of
patients (66/183), usually involving the central nervous
system (CNS). Most NC appeared within 6 month after
BMT. The most frequent disturbances of CNS were tremor,
and seizures, whereas polyneuropathy and myopathy
were the main complications of the peripheral nervous
system. The etiology was multifactorial, cyclosporin tox-
icity and CNS infection being the main causes. Cere-
brovascular complications were relatively few (2
patients) in our series. Neurotoxicity of the conditioning
regimen also played an important role. Thirty-three
(50%) patients with NC died at 1 year. Discussion. NCs
after BMT were frequent and the CNS was mainly
involved. NC included a variety of manifestations, includ-
ing major neurological features. A high mortality was
detected in BMT recipients suffering with NC. Immuno-
suppression toxicity and CNS infections were the main
cause. Conclusions. In univariate analysis the type of the
transplant (VUD vs sibling) and busulfan-based regimens
were significantly associated with NC within 6 months
of BMT, whereas in multivariate analysis only the former
resulted statistically significant.

PU212
INDUCTION OF NK AND LAK ACTIVITY BY HUMAN CD34+ BLOOD
CELLS
Urbini B*, Arpinati M*, Chirumbolo G.*, Perrone G.*,
Zagnoli A*, Martelli V*, Tura S*, Baccarani M,*
Rondelli D*°
*Research Center for Transplant Immunology, Institute
Seràgnoli, University of Bologna, Italy; °Stem Cell Tran-
splant Program, Section of Hematology/Oncology, Uni-
versity of Illinois, Chicago, IL, USA

It has been previously demonstrated that purified
CD34+ cells may induce allogeneic T cell proliferation
and generation of cytotoxic. In this study, we addressed
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the hypothesis of whether CD34+ cells may activate
also NK cells. A standard 51Chromium- assay was used
to determine the ability of mnc from healthy donors to
lyse HLA-negative, NK-sensitive (K562 cells) target
cells, before and after culture with irradiated purified
CD34+ cells or purified CD14+ monocytes, as control
antigen-presenting cells (APCs), from allogeneic G-CSF
mobilised donors. Stimulation by CD34+ cells or mono-
cytes resulted in an increased ability of allogeneic mnc
to lyse K562 cells (26+14% before MLC and 49±26%
and 40±13%, respectively, after culture, at a 10:1 E/T
ratio (n=3). However, while the generation of mono-
cyte-induced cytotoxic activity was prevented by cos-
timulatory blockade (with CTLA4-Ig at 2 µg/mL) by
53±18% (n=3), CD34+ cell-induced cytotoxic activity
was only slightly affected (by 21±15%, n=3). Stimula-
tion by CD34+ cells was associated with the recovery of
greater numbers of CD3- CD56+ NK cells on average as
compared to monocytes (85±19% vs 36±21%) (n=3).
Depletion of CD4+ helper T cells in the responder pop-
ulation did not prevent CD34+ cell- and monocyte-
induced K-562-targeted cytotoxic activity (76% and
42%, at a10:1 E/T ratio, respectively). We then tested
whether coculture of purified NK cells with CD34+ cells
would result in the lysis of NK-resistant Daudi cells
(LAK activity).  While LAK activity was negligible before
culture, it substantially increased upon culture with
CD34+ cells, but not monocytes (to 51±15% and
25±14%, respectively) (n=3); addition of high dose IL-
2 (at 1000 U/mL) was maximally effective, as induced
a lysis of 67±12% at a E/T ratio of 10:1 (n=3). Finally,
NK cells cultured with CD34+ cells produced greater
amounts of IFN-γ and TNF-α (500 pg/mL and 125
pg/mL vs 50 pg/mL and less than 5 pg/mL) as compared
to monocytes, although both cytokines were produced
at a log greater amount upon culture with IL-2. There-
fore, our data show that CD34+ cells directly activate
NK cells in vitro. These results may suggest that inter-
actions between donor CD34+ cells and host NK cells
could play a role in graft rejection. Alternatively, they
might be important in graft-versus-leukemia reactions
following HLA-mismatched allogeneic hematopoietic
stem cell transplantation.    

PU213
CORTICOSTEROIDS INHIBIT THE INDUCTION OF TH1 CELL
RESPONSES BY ACTIVATED PLASMACYTOID DENDRITIC CELLS
Perrone G,* Arpinati M,* Chirumbolo G,* Urbini B,*
Zagnoli A,* Martelli V,* Tura S*, Baccarani M,*
Rondelli D*°
*Research Center for Transplant Immunology, Institute
Seràgnoli, University of Bologna, Italy; °Stem Cell Tran-
splant Program, Section of Hematology/Oncology, Uni-
versity of Illinois, Chicago, IL, USA

Plasmacytoid DC (pDC) are a newly discovered sub-
set of human DC that, upon viral or bacterial stimula-
tion, may produce high amounts of IFN&#61537; and
induce either Th1 or Th2 antigen-specific T cells. More-
over, there is initial evidence suggesting that pDC may
contribute to graft-versus-host reactions following
allogeneic hematopoietic stem cell transplantation as
well as to autoimmune  diseases. In this study we test-
ed whether pDC function and survival is affected by
corticosteroids, a class of immunosuppressive agents
widely used in the treatment of GVHD and autoimmune
diseases. pDC were immunomagnetically isolated from
the peripheral blood of healthy donors  by using
microbead-conjugated anti-BDCA4 antibodies (Mil-
tenyi Biotec, Auburn, CA) and cultured for 48 hours
with or without hydrocortisone (HC, 10-4 through 10-
6 M) in the presence of  bacterial CpG DNA. While it is
known that viability of pDC decreases rapidly upon in
vitro culture, CpG consistently allowed >50% pDC
recovery at 48 hours (n=3 exps). Addition of HC con-
sistently inhibited pDC recovery to less than 30%.
Moreover, CpG-cultured pDC upregulated expression
of HLA molecules and costimulatory molecules CD80,
CD86 and CD40 (84%, 53% and 91% in 1 out of 3 rep-
resentative experiments), as well as of maturation
markers, such as CD83 (72%), consistent with their ter-
minal differentiation to fully competent APCs. Matu-
ration of pDC was inhibited by HC, as shown by
decreased levels of CD80, CD86, CD40 and CD83 (60%,
25%, 70% and 34% ) (n=3 experiments).  To test
whether pDC migratory properties were also affected by
HC, we analysed the expression of the lymph-node
homing molecules CCR7 and CD62L on pDC surface.
CpG-cultured pDC upregulated CCR7 (from 14% to
74%, n=3), while downregulating CD62L (from 70% to
40%, n=3), whether or not HC was present, suggesting
that pDC migration is not affected by corticosteroids.
To study T cell activation by pDC, purified allogeneic
CD4+ T cells were cultured with pDC, then production
of T-cell derived cytokines was tested. Production of
IFNα, IL-10 and IL-2 by pDC-activated T cells was
reduced by 5-10 fold when HC-exposed pDC were used
as stimulators (IFNα x2.4 vs 0.5 ng/mL; IL-10 0.1 vs
0.02 ng/mL and IL-2: 0.056 vs 0.007 ng/mL, 1 out of 3
experiments), whereas IL-5 was not detected in either
condition. Finally, to test  whether HC affected the abil-
ity of pDC to induce accumulation of other inflamma-
tory cells, we measured CpG-induced pDC production
of various chemokines. Interestingly, HC strongly inhib-
ited the production of certain T-cell attracting
chemokines, such as MIP3b (280 vs 17 pg/mL, respec-
tively, without or with HC, n=2 experiments), whereas
production of neutrophil-attracting, C-C like chemo-
kines, such as GRO-b, was increased (16 vs 128 ng/mL).
In conclusion our data suggest that corticosteroids may
selectively block the initiation of T-cell responses by
pDC, by reducing their ability to attract as well as stim-
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ulate antigen-specific T lymphocytes. Conversely, sur-
vival and migration of pDC, as well as their participa-
tion in innate responses, are not affected by corticos-
teroids, as shown recently for production of IFNα. Fur-
ther studies are needed to assess whether this obser-
vations are relevant to the immune suppressive effects
of corticosteroids in vivo. 

PU214
CORTICOSTEROIDS PREVENT MATURATION OF MONOCYTE-DERIVED
AND PERIPHERAL BLOOD CIRCULATING MYELOID DENDRITIC CELLS
Chirumbolo G,* Arpinati M,* Urbini B,* Perrone G,*
Zagnoli A,* Martelli V, Tura S,* Baccarani M,*
Rondelli D*°
*Research Center for Transplant Immunology, Institute
“Seràgnoli” University of Bologna, Italy; °Stem Cell Tran-
splant Program, Section of Hematology/Oncology, Uni-
versity of Illinois, Chicago, IL, USA

Myeloid dendritic cells (mDC) have been shown to
play an essential role in the initiation of pathological
immune responses such as graft-versus-host disease. In
this study we investigated whether orticosteroid (CS)
treatment may prevent their generation and/or func-
tion.  MDC in tissues may originate from at least two
different pathways: under steady state conditions, low
numbers of peripheral blood circulating immature DC
continuosly migrate to peripheral tissues, whereas dur-
ing inflammation large numbers of mDC may originate
from circulating CD14+ monocytes. Immature circulat-
ing mDC were immunomagnetically purified as CD19-
BDCA1+, while monocyte-derived DC were generated by
culturing immunomagnetically purified CD14+ mono-
cytes for 6-8 days with GM-CSF (50 ng/mL) and IL-4
(800 U/mL). Cultures were performed in the presence or
absence of Hydrocortisone (10-6 M). Differentiation of
mono-DC, defined as CD1a+ CD14- cells, was com-
pletely blocked by HC (0.7±1% CD1a+CD14- and
63±22% CD14+ cells after culture with HC as com-
pared to 64±28% and 3.5±3%, respectively, without)
(n=6). Microscopic examination of cytospins confirmed
that culture with HC prevented the appearance of cells
with DC morphology. Moreover, HC prevented further
maturation of immature monocyte-derived DC, as,
shown by the decreased expression of both CD80
(71±10% vs 86±12%) and CD86 (45±22 vs 90±6%),
with HC as compared to control, following culture with
Lypopolysaccaride (LPS) (n=7 exps). Maturation of
freshly isolated PB mDC was similarly affected by HC
(n=2). HC-cultured DC, either mono-derived (n=3) or
freshly isolated from PB (n=3), were weaker stimulators
of allogeneic CD4+ T cells, by 70% and 50%, respec-
tively, as compared to control-cultured DC, at all stim-
ulator-responder ratios. Moreover, production of both
IFNγand IL-5 by DC-stimulated CD4+ T cells was inhib-

ited by > 90% when maturation of DC had occurred in
the presence of HC (n=3), suggesting that HC-cultured
DC are unable to induce both Th1 and Th2 responses.
Similar effects were observed in CD4+ T cells activated
by mature PB circulating mDC, although production of
IL-5 was more affected (45±13% reduction) than IFNγ
(only 18+5%) (n=3). In conclusion, our data suggest
that treatment with corticosteroids may effectively tar-
get mDC, by inhibiting maturation of circulating imma-
ture DC as well as by preventing generation of new
mDC from circulating monocytes. These data may
prompt future clinical studies targeting host mDC to
prevent aGVHD. 
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PU215
ALLOGENEIC GRAFT CD34+ CELL DOSE CORRELATES WITH
DENDRITIC CELL DOSE AND CLINICAL OUTCOME, BUT NOT WITH
DENDRITIC CELL RECONSTITUTION AFTER TRANSPLANTATION
Rondelli D,*° Urbini B,* Arpinati M,* Chirumbolo G,*
Bonifazi F,* Falcioni S,* Stanzani M,* Bandini G,*
Motta MR,* Perrone G,* Tura S,* Baccarani M* 
*Research Center for Transplant Immunology, Institute
of Hematology and Medical Oncology Seràgnoli,
University of Bologna, Italy; °Stem Cell Transplant
Program, Section Hematology/Oncology, University of
Illinois at Chicago, Chicago, IL, USA

Previous studies have suggested that high doses of
CD34+ cells in allogeneic hematopoietic grafts may
facilitate the occurrence of acute or chronic GVHD,
possibly because of the expansion of donor antigen-
presenting cells. In this study we examined whether
the CD34+ cell dose in PBSC or marrow allografts cor-
relates with the dose of myeloid dendritic cells (mDC)
and plasmacytoid DC (pDC), and with the DC reconsti-
tution and clinical outcome after a myeloablative HLA-
matched transplant.  Fifty-three patients were includ-
ed in this study, 37 undergoing a G-CSF-mobilized
peripheral blood stem cell (PBSC) transplant from relat-
ed donors, and 16 undergoing a marrow transplant
from unrelated donors. The number of CD34+ cells, lin-
HLA-DR+CD11c+ mDC, lin-HLA-DR+CD123+ pDC, CD14+

monocytes, and CD3+CD4+, CD3+CD8+, CD56+, CD19+

lymphocytes was compared in the graft, as well as in
the peripheral blood after transplant, in patients receiv-
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ing more than, versus less than or equal to the median
number of CD34+ cells in PBSC (5.78×106/kg), or in mar-
row (2.8×106/kg). A higher CD34+ cell dose was asso-
ciated with larger numbers of mDC in PBSC (p=0.01),
and pDC in marrow grafts (p=0.004). However, neither
mDC nor pDC recovery after transplant correlated with
the number of CD34+ cells infused. Finally, higher dos-
es of CD34+ cells appeared to negatively affect (p=0.02)
the overall survival in PBSC transplantation, and were
associated with a trend of higher acute GVHD in PBSC,
and lower acute GVHD in marrow transplant. The CD34+

cell dose correlates with the dose of different DC sub-
sets in PBSC and marrow grafts, but it does not affect
DC reconstitution after transplantation. Higher doses of
CD34+ cells in PBSC, but not in marrow, seem to
adversely affect survival after transplant.

PU216
ROLE OF THE HLA DPB1 ALLELE IN THE OUTCOME OF UNRELATED
BONE MARROW TRANSPLANTATION IN THALASSEMIA
La Nasa G, Piras E, Locatelli F,* Giardini C,^ Argiolu F,#
Vacca A, Oppi S, Floris R, Caocci G, Littera R, Garau P,
Carcassi C, Contu L
Centro Trapianti Midollo Osseo, Ospedale R. Binaghi -
Cattedra di Genetica Medica, Università di Cagliari,
Italy. *Oncoematologia Pediatrica, Università di Pavia,
IRCCS Policlinico San Matteo, Pavia, Italy. ^Unità Ope-
rativa di Ematologia, Centro Trapianti di Midollo Osseo
di Muraglia, Ospedale San Salvatore, Pesaro, Italy;
#Dipartimento di Scienze Biomediche e Biotecnologie,
Università di Cagliari, Italy

Data on the role of HLA DP molecules in transplant
outcome are contradictory. It is difficult to differentiate
the role of DP molecules from that of other HLA mole-
cules as this requires the availability of genoidentical
donor/recipient (D/R) pairs different at the DP locus for
a rare event of crossing-over. Alternatively, an optimal
model for this type of evaluation is unrelated D/R pairs
different at the DP locus but sharing two extended hap-
lotypes. In fact, in HLA-matched unrelated individuals,
the entire structure of an HLA extended haplotype is
generally identical except for rare variations at the cen-
tromeric and telomeric extremities. To evaluate the role
of HLA-DPB1 molecules in GvHD and rejection, we stud-
ied 60 thalassemia patients transplanted from unrelat-
ed identical donors, selecting D/R pairs sharing extend-
ed haplotypes or parts of them. Fifty of the 60 D/R pairs
were identical at molecular level for the HLA class I alle-
les. All pairs were identical for the HLA class II alleles.
Twenty-three pairs were DPB1 identical, 23 were mis-
matched for one DPB1 allele and 14 pairs were mis-
matched for both. Moreover, 31 pairs shared at least 1
EH and 8 pairs shared 2 EH. Two conditioning regimens
were used: BU14-CY200/160/120 and BU14-TT10-

CY120/160/200, dosage of CY was adjusted according to
the risk class. All patients received standard GvHD pro-
phylaxis with CsA and sMTX. The median follow up was
24 months: the Kaplan-Meier estimates of overall sur-
vival and DFS was respectively 83% and 73%, the non
rejection mortality was 17% and the risk of rejection
was 10%. The risk of acute GvHD was very low: 38% for
grades II-IV and 16% for grades III-IV. The probability of
developing chronic GvHD was 19%. No significant cor-
relation was found for mismatch at the DPB1 locus and
GvHD. In fact, the incidence of acute GvHD was 32%
(8/22) in the group of DPB1-matched patients and 42%
(12/28) in the group of DPB1-mismatched patients. All
six patients who rejected the transplant were DPB1-mis-
matched but this result did not reach statistical signif-
icance (100% vs 40%). Interestingly, all patients with
DPB1 incompatibility and HLA class I disparity had GvHD
grade III-IV or rejection. In conclusion, our preliminary
data show that DPB1 molecules may be involved in the
risk of immunological complications, particularly when
associated with HLA class I disparity.

PU217
IN UTERO STEM CELL TRANSPLANTATION IN THALASSEMIA: THREE
CASES RETRANSPLANTED AFTER BIRTH
La Nasa G, Floris R, Vacca A, Piras E, Arras M,
Ledda A, Pizzati A, Oppi S, Caocci G, Mantovani D,
Contu L
Centro Trapianti Midollo Osseo, Ospedale R. Binaghi,
ASL n. 8, Cagliari, Italy

In utero stem cell transplantation (USCT) has begun
to be considered a potential cure for congenital hema-
tologic disorders that benefit from postnatal stem cell
transplantation (SCT). The rationale of this therapeutic
procedure is based on the fact that during the early
gestational period the fetus is immunologically imma-
ture and therefore susceptible to induction of immuno-
logic tolerance to foreign antigens. So far, the best
results have been obtained in USCTs carried out on
fetuses with immunodeficiency disorders in which a
selective advantage for donor stem cells is present. The
results obtained in thalassemia have been much less
satisfactory. A controversial issue, critical to the
employment of USCT in thalassemia, concerns the fea-
sibility of inducing fetal tolerance to transplanted
donor stem cells. At present, allogeneic SCT is the only
definitive treatment available to patients with tha-
lassemia major. These considerations make it impor-
tant to avoid procedures that may compromise the
advantages offered by allogeneic SCT performed after
birth. We report three unsuccessful cases of in-utero
transplantation in β-thalassemia patients. All three
patients were treated with allogeneic SCT after birth.
In Case n°1, the fetus received 5×106 CD34 cells from
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the HLA-haploidentical father at the 30th week of ges-
tation. PCR analyses of chimerism and synthesis of β
chains performed at birth showed no signs of engraft-
ment. At the age of 6 years, the patient was success-
fully treated with allogeneic SCT from an unrelated HLA
identical donor. In case n°2, the fetus received a total
of 3×106 CD34 positive cells (at the 12th, 14th and 16th

week of gestation) from the HLA haploidentical father.
Also in this case there were no signs of engraftment
after birth. At the age of three years, the patient was
successfully treated with unrelated HLA identical SCT.
In case n°3, the fetus received a total of 15.6×106 CD34
positive cells from an HLA genoidentical sibling at the
14th and 16th week of gestation. At birth, a low level of
chimerism was detected but the effect was transient
and the patient remained transfusion dependent. After
3 years the patient was transplanted from the same
HLA-genoidentical donor. The transplant was rejected
followed by an autologous reconstitution. These 3 dif-
ferent cases of USCT in thalassemia patients seem to
suggest that the use of the same donor in USCT and
post-natal SCT may compromise the outcome of allo-
geneic SCT performed after birth.

PU218
ACUTE MEDIASTINITIS IN A PATIENT WITH ACUTE MYELOID
LEUKEMIA UNDERGOING ALLOGENEIC STEM CELL
TRANSPLANTATION
Annunziata M, Mele G, Pocali B, D’Amico MR,
Palmieri S, Copia C, Viola A, Ferrara F
Division of Hematology and Stem Cell Transplantation
Unit, AORN “A. Cardarelli”, Napoli, Italy

Acute mediastinitis is an uncommon, but life-threat-
ening, complication involving the structure of medi-
astinum and is generally due to infection. Most fre-
quently this event occurs as a post-operative infection
following median sternotomy, while it is rare in hema-
tologic malignancies. Whatever the pathogenesis, in the
majority of cases the causes are secondary to spread of
infection from other sites, or to direct inoculation by a
trauma. Common clinical findings are fever, chest pain,
and neck swelling. Early in the course of mediastinitis
signs and symptoms may be subtle, but, as the condi-
tion progresses, increasing chest pain, respiratory dis-
tress, and dysphagia appear. In the setting of malig-
nancies, a particular finding is the so-called chemical
mediastinitis, due to leakage of cytotoxic agents or par-
enteral nutrition fluid from a migrated or broken cen-
tral venous catheter. We report a case of acute medi-
astinitis associated with superior vena cava thrombosis
in a patient undergoing allogeneic stem cell transplan-
tation. A 43-year-old man, affected by diabetes melli-
tus, obesity and previous cardiac stroke, was diagnosed
as having acute myeloid leukemia in March 2000. Com-

plete remission (CR) was achieved after treatment with
the FLAG regimen (fludarabine, cytarabine, G-CSF). Con-
solidation with an additional FLAG course was given
and, after succesful stem cell collection, the patient
underwent autologous stem cell transplantation (SCT).
The conditioning regimen consisted of busulphan plus
melphalan. Neither documented infections nor other
severe toxicities occurred after induction/consolidation
chemotherapy or autologous transplantation. In April
2002 hematologic relapse occurred; a second CR was
achieved with fludarabine and cytarabine as continuous
infusion + daunoxome and, after consolidation with an
identical course, on January 2003 the patient was
admitted to be given reduced intensity allogeneic SCT
from an HLA identical sibling. The conditioning regimen
included fludarabine, cyclosphosphamide, idarubicin
and etoposide, while the prophylaxis of GvHD consist-
ed of cyclosporine and methotrexate. All drugs and total
parenteral nutrition were administered through a cen-
tral venous chateter (CVC) positioned in the right jugu-
lar vein. On day +13, the patient presented fever, dys-
phonia, neck pain and edema, and dyspnea. Chest X-rays
was normal; echo-Doppler showed a thrombosis of right
jugular vein. The CVC was removed and systemic anti-
coagulation and antibiotics therapy were started. Either
blood colture or CVC tip colture were negative. While
full engrafment was documented by bone marrow
examination and hematopoietic recovery, the patient’s
clinical status did not improve, therefore on day +18 a
chest CT scan was performed, suggesting a diagnosis of
acute mediastinitis. The patient underwent thoracoto-
my with surgical drainage of a small amount of fluid
material, which was negative at coltural examination,
and debridement. A rapid improvement of clinical sta-
tus was observed in the following days, with diseap-
parence of fever and swelling, and resolution of the
venous trombosis. We conclude that acute mediastini-
tis should be considered in high risk patients, particu-
larly when a CVC is positioned. Surgical intervention
represents a curative option which must be considered
even in critically ill patients.

PU219
CYCLOSPORINE NEUROTOXICITY DURING VORICONAZOLE
TREATMENT AFTER ALLOGENEIC HEMATOPOIETIC STEM CELL
TRANSPLANTATION
Pescarollo A, Servida P, Guggiari E, Bernardi M,
Corti C, Ciceri F, Lunghi F, Sessa M,* Falini A,
Bregni M

Hematology and Bone Marrow Transplant Unit;
*Neurology Department, °Neuroradiology Department;
Ospedale San Raffaele, Milan, Italy

A 24 years-old female patient, with high-risk ALL
received an allografting in CR1 from her HLA-identical
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sister after conditioning regimen with TBI and Mel-
phalan. Cyclosporine (CyA) in combination with
Methotrexate, was used as graft-versus-host-disease
(GVHD) prophylaxis. On day +22 she developed grade
II hepatic aGVHD, and steroids at dose of 2 mg/kg po
qd was started with progressive improvement of hepat-
ic functionality. On day +53, at steroid dosage of 0.4
mg/kg po qd, sinusitis suggestive for fungal infection
was diagnosed and empirical antifungal therapy with
Voriconazole at 400 mg po qd was started. On day +54,
for abnormal serum levels of creatinine (1.83 mg/L) and
high blood levels of CyA (504 ng/mL), CyA was reduced
from 175 mg to 150 mg po tid and Voriconazole to 200
mg po qd, with return of CyA blood levels in a thera-
peutic range. Nevertheless, on day +60 patient needed
hospitalization for onset of frontal headache, numb-
ness, double vision, palsy of the sixth and seventh right
cranial nerves, distal tremor and unsteadiness without
meningeal signs. In the following days she developed
disperceptions at both hands (feeling objects bigger
than in reality), for wich it has been postulated an
epileptic origin. Patient underwent a lumbar puncture
that was negative, a basal electroencephalogram (EEG)
negative for focal and/or epileptic abnormalities and
brain magnetic resonance (BMR) that showed diffuse
signal alteration in the brainstem, third ventricle walls
and subcortal white matter. Cyclosporine A was with-
held and replaced with mycophenolic acid (MMF) at
15 mg/kg tid on day +65; at the same time voricona-
zole was discontinued. After 2 days, the patient devel-
oped a generalized convulsion and therapy with Phe-
nobarbital was started; EEG showed symmetrical alter-
ation of the organization, left temporal slow focal
abnormalities in the absence of epileptic signs. Clinical
neurologic signs improved in the following two weeks,
and EEG and BMR performed one month later were
normal. We assume that an interaction between CyA
and voriconazole has occurred in this patient, resulting
in abnormally high levels of CyA, and subsequent neu-
rologic toxicity. Voriconazole is a new potent antifun-
gal compound that is rapidly absorbed after oral admin-
istration; it could be used also as empirical antifungal
therapy after HSCT in which drug interaction with CyA
need to be investigated. 

PU220
GRAFT-VERSUS-TUMOR EFFECT FOLLOWING REDUCED-INTENSITY
ALLOGENEIC STEM CELL TRANSPLANTATION IN SOLID TUMORS
Peccatori J, Bernardi M, Corti C, Guggiari E, Lunghi F,
Pescarollo A, Re F, Servida P, Ciceri F, Bregni M
Istituto H San Raffaele, Milan, Italy

Introduction. Evidence is accumulating that a graft-
versus-tumor effect might be induced in patients with
solid tumors by means of allogeneic transplantation;

early data indicate that cytotoxic T cells of donor ori-
gin are the mediators of this effect. Methods and
Patients. Since 1999, forty-one patients with solid
tumors have been transplanted in our institution (18
renal cell cancer, 9 breast cancer, 7 ovarian cancer, 4
prostate cancer, 1 colon cancer, 1 Ewing sarcoma and
1 yolk sac tumor). The median age was 51 years (range
18-66). The conditioning regimen included thiotepa (5
or 10 mg/kg according to diagnosis), fludarabine (60
mg/m2) and cyclophosphamide (60 mg/kg). All the
patients received allogeneic peripheral blood cells from
an HLA-identical sibling. A median of 5.3×106 CD34+

cells/kg were infused (range 0.8-11.8); no positive
selection, T-cell depletion or cryopreservation proce-
dures were performed. GVHD prophylaxis consisted of
cyclosporine A starting from day -6 (target range
between 150 and 300 ng/mL) and short-course metho-
trexate (10, 8, 8 mg/m2 at day +1, +3, +6, respective-
ly). G-CSF was given from day +7. Thirty-eight patients
were evaluable for engraftment and chimerism. Results.
The median time to reach an absolute neutrophil count
of 1.0×109/L and a platelet count of 20×109/L was 13
and 14 days, respectively (range 10-15 and 11-19).
Thirty-two patients achieved complete chimerism at
day +60 by conventional cytogenetic analysis or by
PCR-based analysis of VNTR polymorphisms in sex-
matched pairs, but they all became full-donor after
cyclosporine A withdrawal. The median day of cyclo-
sporine A withdrawal was +110. Thirteen patients
developed aGVHD⁄grade 2, usually soon after cyclo-
sporine withdrawal. At a median follow-up of 240 days
(range 8-1377), 14 patients are alive and 27 died, 23
for disease progression, and 4 for non-progression-
mortality. We observed tumor response in 12 patients
(7 renal cell cancer, 2 breast, 2 ovarian and 1 prostate
cancer); the responses were usually concurrent with
the development of GVHD. Duration of responses was
2-13+ months. Four patients received up to three infu-
sions of donor lymphocytes: in one patient we observed
a PR after DLI.  Conclusions. Our data confirm the fea-
sibility of a reduced-intensity allogeneic transplant in
solid tumors with a very low non-progression-mortal-
ity (10%). The evidence of graft-versus-tumor effect in
30% of the evaluable patients and the promising over-
all survival warrant further investigations.

PU221
GVHD AND CYCLOSPORINE A LEVELS IN BLOOD IN DIFFERENT
MOMENTS AFTER ALLOGENEIC BONE MARROW TRANSPLANTATION:
AN OPENED QUESTION?
Skert C,* Damiani D,* Baraldo M,° Stocchi R,*
Tiribelli M,* Sperotto A,* Brollo L,° Fanin R*
*Division of Haematology, Bone Marrow Transplant
Unit, University Hospital, Udine, °Institute of clinical
Pharmacology, University of Udine, Italy
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Background and Objectives: GVHD is a major com-
plication after allogeneic bone marrow transplantation
(BMT), expecially that from unrelated donor (MUD).
Cyclosporine A (CyA) has a great importance in the pre-
vention of chronic and acute GVHD. In this study we
evaluated the correlation among blood CyA levels dur-
ing the first 5 months post-BMT, prophylaxis duration
and GVHD. Design and Methods: We retrospectively
analyzed 57 patients underwent MUD-BMT during the
period 06/1997 - 12/2002. Patients characteristics are
shown in Table 1. 

GVHD prophylaxis included, for all patients,
methotrexate (MTX) (15 mg/m2 on day +1, 10 mg/m2 on
day +3, +6 and +11) and CyA (3 mg/kg/d i.v. from day
-1, then orally as soon as possible); CyA was tapered
from fifth month or in a different moment according to
clinical assesment. In some cases, for particular clini-
cal needings, one or two administrations of MTX were
suspended. CyA levels in full blood were monitored
using a monoclonal antibodies assay each day until
+30, then 2 times a week, and they were expressed as
monthly mean plus standard deviation. Results: We
found significatively lower levels of CyA in patients
with grade III-IV acute GVHD than in patients with
grade I-II acute GVHD during first month after BMT
(333±35 vs. 373±44, p=0,009). In the same period we
found significatively higher levels of CyA in patients
with extensive chronic GVHD than in patients with lim-
ited chronic GVHD (382±48 vs. 342±42, p=0,009). Dur-
ing 4th and 5th month CyA levels were significatively
lower in patients with extensive chronic GVHD than in
patients with limited chronic GVHD (4th month: 125±57
vs. 202±67, p=0.0006; 5th month: 109±48 vs. 176±90,

p=0.04). Univariate analysis (Table 2) identify CyA lev-
els in 1st month as possible risk factor for the severity
of acute GVHD and for the incidence and extension of
chronic GVHD; CyA levels in 4th and 5th month could
be risk factor for the extension of chronic GVHD. Oth-
er results of univariate analysis are shown in Table 2. 

The suspension of CyA administration before or dur-
ing 6th month post-BMT is significatively correlated
with the extension of chronic GVHD. Conclusions and
discussion: previous works evidenced the central role of
dosage and duration of the administration of CyA in
GVHD prophylaxis. In our pool of cases, omogeneous
regarding transplantation setting (MUD), conditioning
regimen and GVHD prophylaxis, we evidenced that: 1)
During the 1st month too low levels of CyA could
increase the grade of acute GVHD and too high levels
of CyA could promote the development of extensive
chronic GVHD; 2) During the 4th and 5th month too low
levels of CyA could facilitate the extension of chronic
GVHD. It is possible that repentine fluctuations
between high levels of CyA at first and low levels there-
fore could facilitate these immunological complica-
tions.  CyA is known to affect immunological tolerance
in many ways. Its effects could be dose-dependant, so
that during 1st month too high levels could interfere
with the development of peripheral and central
immunological tolerance. The main goal of further

Table2

Factors                          Acute GVHD P value

Yes (38/57)       (%) No (19/57)      (%)

MTX tot/mq 0.52

   45 mg         27/38        (71)        15/19       (80)

 <45 mg         11/38        (29)          4/19       (20)

CyA level (ng/ml)

  1
st
 m 358±51 366±59 0.69

                         Acute GVHD grade

I-II (25/57)       (%) III-IV(13/57)  (%)

MTX tot/mq 0.07

   45 mg         20/25        (80)             7/13    (54)

 <45 mg           5/25        (20)             6/13    (46)

CyA level (ng/ml)

  1
st
 m 373±44 333±35 0.009

                      Chronic GVHD

Yes (34/43)      (%) No (9/43)       (%)

MTX tot/mq 0.52

   45 mg         28/34       (82)         6/9         (67)

 <45 mg           6/34       (18)         3/9         (33)

CyA level (ng/ml)

  1
st
 m 374±43 307±36 0.02

  2
nd

 m 253±80 222±74 0.54

  3
rd

 m 231±89 202±49 0.96

  4   m 170±69 191±74 0.68

  5   m 139±62 193±141 0.07

Stop CyA <6 m         14/34       (41)         4/9         (44) 0.35

                      Chronic GVHD grade

 Limited (14/43)  Extensive (20/43)

MTX tot/mq 0.57

  45 mg         12/14       (86)        16/20      (80)

<45 mg           2/14       (14)          4/20      (20)

CyA level (ng/ml)

  1
st
  m 342±42 382±48 0.04

  2
nd

 m 249±84 241±65 0.67

  3
rd  

m 237±93 224±76 0.46

  4    m 202±67 125±57 0.008

  5    m 176±90 109±48 0.006

Stop CyA <6 m         10/14       (71)         4/20      (20) 0.04

MTX=methotrexate; CyA=cyclosporine A

Table 1 Characteristics of patients underwent MUD-BMT

Characteristics N°of patients          %

Median age at BMT (years): 33 (14-56)

Median follow-up post BMT (months): 10 (1-70)

Sex

 Male 36/57                     63

 Female 21/57                     37

Diagnosis

 AML 19/57                     33

 ALL 14/57                     24

 CML 13/57                     23

 Lymphoma  7/57                      12

 MDS  1/57                        2

 IM  1/57                        2

 MM  2/57                        4

Disease status at BMT

 I CR or CML-CP 20/57                     35

 II or further CR, PR or CML-A/BP 37/57                     65

HLA matched 44/57                     77

ABO compatibility 21/57                     37

Sex matched 23/57                     40

Source of stem cells

 BM 43/57                     75

 PB 14/57                     25

Conditioning regimen

 TBI+CY 52/57                     91

 BU+CY  5/57                        9

CMV reactivation 22/57                      39

Acute GVHD 38/57                      67

 Grade: III-IV 13/57                      23

N° of patients survived at least 3 months 43/57                      75

Chronic GVHD 34/43                      79

 Extensive 20/43                      46

MUD=matched unrelated donor; BM=bone marrow; PB=peripheral blood; AML=acute myeloid

leukemia; ALL=acute lymphoblastic leukemia; CML=chronic myeloid leukemia; CP=chronic

phase; A/BP=accelerated/blastic phase; MDS=myelodysplastic syndrome; IM=idiophatic

myelofibrosis; MM=multiple myeloma; CR=complete remission; PR=partial remission

CyA=Cyclosporine A; MTX=methotrexate.
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investigations should be the definition of ideal modu-
lation of CyA levels in different periods after BMT relat-
ed to the development of immunological competence.

PU222
ALLOGENEIC STEM CELL TRANSPLANTATION AS SALVAGE THERAPY
FOR PATIENTS WITH LYMPHOMA
Zaja F, Sperotto A, Skert C, Cerno M, Geromin A,
Prosdocimo S, Filì C, Patriarca F, Damiani D, Fanin R
Clinica Ematologica, Policlinico Universitario, Udine,
Italy

Despite the therapeutic progress reached in the man-
agement of lymphoma, a minority of patients with
Hodgkin lymphoma (HL) and the majority of patients
with non-Hodgkin’s lymphoma (NHL) do not reach lym-
phoma eradication with conventional therapies and die
for progressive disease. The use of allogeneic stem cell
transplantation (SCT) may represent an important sal-
vage treatment, particularly for younger patients.  We
here report the results of a retrospective analysis per-
formed on 23 patients with primary refractory or
relapsed lymphoma who underwent allogeneic SCT
between May 1994 and January 2003. Table 1 sum-
marizes the patients’ main clinical and transplant char-
acteristics.  This case record included 4 patients with
HL, 2 with chronic lymphocytic leukemia (CLL), 5 with
follicular lymphoma (FOL), 6 with diffuse large B-cell
lymphoma (B-DLCL), 6 with peripheral T-cell lymphoma
unspecified (PTCL-U). The median number of treatments
received previous SCT was 3 (range 1-5). The clinical
status before SCT was: CR 3 patients, PR 8, progressive
(PRO) or non responsive (NR) disease 12. Seventeen
patients underwent SCT with a sibling HLA full-
matched donor while 6 with a full-matched unrelated
donor (MUD). Seventeen patients received a conven-
tional conditioning regimen based on the administra-
tion of chemotherapy or chemotherapy plus total body
irradiation (TBI), while 6 patients received a reduced
intensity conditioning (RIC) regimen. The prophylaxis of
acute GVHD was conducted using cyclosporin-A (CSA)
and methotrexate (MTX) or CSA and micofenolate (in
some patients who underwent RIC). The treatment-
related mortality rate (TRM) was 39% (9 patients), 47%
(8/17) in the conventional group and 17% (1/6) in the
RIC group. One patient died 4 months after SCT because
of lymphoma progression. After SCT 14/23 (61%)
patients achieved a CR, 1 a PR and 2 were NR or PRO;
in 6 patients the status after SCT could not be evalu-
ated because of early mortality. Grade III-IV acute
GVHD was registered in 2 patients and extensive chron-
ic GVHD occurred in 4 out 16 valuable patients (25%).
After a median follow-up after SCT of 7.5 months
(range 1-108), 14 out 15 responders remain
relapse/progression free and the OS rate is 56%. This

preliminary analysis indicates that allogeneic SCT
(either with conventional or RIC) is a feasible and effec-
tive salvage therapy for patients with lymphoma. All
patients considered in this analysis failed prior con-
ventional therapies (including autologous SCT in 8) and
would have been eligible only for palliative medica-
tions. In these cohort of patients, on the contrary, allo-
geneic SCT allowed the achievement of a prolonged
remission in nearly 50% of cases. These results seem to
encourage the use of allogeneic SCT in patients with no
other curative conventional therapeutic options. 

PU223
MINIMAL RESIDUAL DISEASE EVALUATION IN CHRONIC MYELOID
LEYKEMIA PATIENTS SUBMITTED TO ALLOGENEIC BONE MARROW
TRANSPLANTATION BY REAL TIME PCR
Calatroni S, Bernasconi P, Alessandrino EP, Rocca B,
Caldera D, Colombo A, Boni M, Cavigliano PM,
Giardini I, Bonfichi M, Ardizzone F, Caresana M,
Lazzarino M

Division of Hematology, University of Pavia,
IRCCS Policlinico San Matteo, Italy

The BCR-ABL chimeric protein, determined by the
t(9;22) translocation, is the molecular hallmark of CML.
Therefore, it is a very useful marker to monitor MRD in
CML patients submitted to various treatment proce-
dures, especially allo-BMT. In past years, the molecular
method most frequently used to evaluate MRD was
qualitative reverse transcription (RT-PCR). More recent-
ly, it has been demonstrated that real time RT PCR is
one of the most effective methods to quantify the
amount of BCR-ABL residual leukemic cells. Therefore
we have used this approach to evaluate 43 CML
patients who received an allo-BMT at our Institution.
In order to monitor product accumulation during PCR
reaction, relative quantification of BCR-ABL transcripts
was performed by real-time PCR using SybrGreen I as
double-stranded DNA binding fluorescent dye. Both
forms of p210 BCR-ABL mRNA transcripts (b2a2 and
b3a2) were detectable with the same set of oligonu-
cleotides by analysing dissociation curves. A serial dilu-
tion of total RNA from K562 cells was used to con-
struct a standard curve for real-time quantification.
The sensitivity threshold for BCR-ABL mRNA quantifi-
cation was fixed at 10–4 dilution standard mRNA, cor-
responding to 6pg of RNA. BCR-ABL expression levels
were normalized to ABL mRNA expression and cali-
brated on K562. Forty patients were transplanted in
first chronic phase (CP), three in an accelerated phase
(AP). Thirty-five patients received a marrow from a sib-
ling while the remaining from an unrelated donor. In
nineteen patients the donor was sex-mismatched. Thir-
ty patients (69,8%) transplanted in CP presented con-
stantly negative qualitative and quantitative RT PCR
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tests and achieved a persistent molecular and hema-
tologic remission; fifteen transplanted from a sex-mis-
matched donor were full donor chimeras. The remain-
ing thirteen patients (30,2%) presented at least one
qualitative RT PCR test either within the first six
months posttransplant or after one year. On real time
PCR ten of them showed a reduction of BCR-ABL/ABL
ratio to undetectable levels. This event was also
observed in the two patients with persistently long-
term positive qualitative RT PCR assays. None of these
patients experienced clinical relapse. In contrast, the
three patients transplanted in AP had a progressive and
significant increase in the amount of the BCR-ABL/ABL
ratio. A clinical relapse occurred in all of them. In con-
clusion our data show that real time PCR provides
important information in CML patients submitted to
allo-BMT with a constantly positive BCR-ABL qualita-
tive PCR, allowing the identification of those having a
high relapse risk.

PU224
ALLOGENIC PERIPHERAL BLOOD STEM CELL TRANSPLANTATION
FOLLOWING A NON-MYELOABLATIVE (NMST) CONDITIONING WITH
FLUDARABINE AND LOW DOSE TBI IN A PATIENT WITH
MYELOFIBROSIS WITH MYELOID METAPLASIA 
Benedetti E, Galimberti S, Caracciolo F, Papineschi F
U.O. Ematologia Ospedale S. Chiara Pisa, Italy

Myelofibrosis with myeloid metaplasia (MMF) is a
clonal hematopoietic disorder characterized by bone
marrow fibrosis, a leukoerythroblastic blood picture,
splenomegaly, and extramedullary hematopoiesis. Most
patients are beeing diagnosed at 50 to 69 years of age.
Median survival ranges between 3 to 5 years, and con-
ventional therapies are often ineffective and only pal-
liative. Allogenic hematopoietic stem cell transplanta-
tion in patients older than 45 years old resulted in a
14% 5-year overall survival in a recent update of a
study conducted on 55 patients, with 1 year TRM of
27%. In a recent study 4 patients have been trans-
planted with a reduced intensity conditioning and all
patients engrafted. We describe a case of a 53 years old
male with MMF who received a NMST from an HLA-
identical sibling. The patient before transplant had
anemia (10 g/dL), splenomegaly (25cm) extensive mar-
row fibrosis and incresing LDH (2230 U/L) over the last
controls.The basic conditioning regimen included flu-
darabine 30 mg/m2 on day -4, -3 and -2, and low-dose
TBI (200cGy) and postgrafting immunosuppression with
mycofenolate mofetil (MMF) and cyclosporine (CSA).
The patient received an unmodified peripheral stem cell
graft from an HLA identical sibling G-CSF mobilyzed.
Matching was by serological analysis for HLA-A, B and
C, and by molecular matching for HLA-DRB1). Patient
and donor were ABO matched. The patient received

7.0×106 unmanipulated CD34 cells/kg. Donor
chimerism was assessed among blood T cells, granulo-
cytes and unfractionated bone marrow by polymerase-
chain-reaction-based analyses of variable number of
tandem repeat. The patient experienced no aGVHD
grade II to IV, no mucositis and no alopecia. Chimerism
analysis at day +28 revealed donor CD3 66%, donor
granolocytes 94% and on unfractionated bone marrow
86%. The patient required 5 units of packed red blood
cells and 4 units of platelets. All blood products were
irradiated. The patient is now 141 days post transplant,
in good perormance status, with reduced splenomegaly
(from 25 cm pre-transplant to 17 cm post- tranps-
plant), Hb 9.0 g/dL, WCC 3,000/µL, PLT 110,000 /µL,
with donor chimerism assessed on CD3 and granulocyte
compartment and bone marrow showing 59%, 90%
and 88% respectively. Chronic GVHD assesment reveald
subclinical cGVHD of the skin. Although a longer fol-
low up is needed and a wider number of patients is
necessary in controlled trials to drow any conclusion,
the patient transplanted with a non-myeloablative
conditioning experienced a mild toxcicity, LDH and
splenomegaly are decreaed substantially and chimerism
analysis, dispite marrow fibrosis, revaled engraftment.

PU225
ACUTE GRAFT VERSUS HOST DISEASE IN A CML PATIENT WHO
RECEIVED A SYNGENIC PERIPHERAL BLOOD STEM CELL
TRANSPLANT
Benedetti E,* Galimberti S,* Caracciolo F,*
Campani D,° Papineschi F*
*U.O. Ematologia Pisa, °Istituto di Anatomia
Patologica Universitaria, Pisa, Italy

A 50 years old female with CML chronic phase was
initiated on a tril with STI-571 at 400 mg po every day.
The patient was assessed by RT-PCR every two months.
Six months later she was Ph negative and in molecu-
lar remissione with RT-PCR negative for BCR/ABL tran-
script. The patient received than a syngenic myeloab-
lative peripheral blood stem cell transplant, The patient
was conditioned with BU/Cy and no aGVHD prophy-
laxis. The patient received 4.0×106 CD34/kg from her
syngenic donor G-CSF mobilized. The patient experi-
enced mucositis grade III WHO wich required i.v. anal-
gesia, no aGVHD and no VOD were detected. Engraft-
ment considered as the first of two consecutive days
with ANC > 500/µL and PLT >20.000/µL were respec-
tively at day +11 and day +10. Only complain was mild
fluctuating nausea wich was considered to be condi-
tioning-related. The patient was discharged with relif
of gastric symptoms on day +18. She experienced no
bacterial, no fungal and no viral infections. CMV anti-
genemia was montored and resulted always nega-
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tive.The patient is now 95 day from the transplant and
is on follow up in our out-patient Unit. The patient was
monitored by RT-PCR at day +21, +60, +90 and all con-
trols were negative. On day + 50 she complained loss
of appatite and mild nausea, in absence of skin, liver or
lower gastrointestinal tract aGVHD. Because the symp-
toms did not improve with metoclopramide and or ben-
zodiazepin, the patient underwent endoscopy with
multiple stomach biopsies. The endoscopy revealed
hyperemic mucosa, without ulcers. The hystology
revealed apoptotic bodyed, focal epithelial necrosis
localized to the base of gastric pit. No CMV was noted
in the samples analyzed. The hystology picture was
consistent with mild stomach aGVHD. The patient was
started on steroid treatment at 2 mg/kg with prompt
resolution of symptoms. The patient is now undergoing
assessment for cGVHD. Acute GVHD is infrequent after
syngenic stem cell transplantation, yet a careful search
of aGVHD and/or cGVHD has to be done in the presence
of symptoms that might be confused even with drug
toxcicity. The patient is BCR/ABL negative by RT-PCR.
CML patients undergoing syngenic transplant have
more probability of relapse in respect to allogenic
transplants from an HLA matched sibling donor.
Although this is true a certain graft- versus leukemia
effect is still present. Because acute and chronic GVHD
are both associated with a lower relapse rate in the
setting fo allogenic transplants, we might speculate
that a mild aGVHD might improve the chances of a
longer RFS in this patient.

PU226
SUCCESSFULL TREATMENT OF PURE RED CELL APLASIA AFTER
ALLOGENEIC STEM CELL TRANSPLANTATION WITH RITUXIMAB
Sora F, Laurenti L, Piccirillo N, De Matteis S,
Reddiconto G, Farina G, Leone G, Sica S
Istituto di Ematologia, Università Cattolica del Sacro
Cuore, Roma, Italy

Pure red cell aplasia is a well known complication
after major ABO incompatibile allogeneic stem cell
transplantation and seems related to the inhibition of
growth of donor erythroid progenitors caused by the
persistence of natural anti-A or anti-B recipient anti-
body.  Treatment relies on steroids with or without ery-
thropoietin, extended immunosuppression, plasma
exchange or donor stem cell boosting. Recovery of ery-
thropoiesis is difficult and often incomplete to achieve
and treatment itself may induce further complications.
Rituximab has been shown to obtain consistent result
in refractory autoimmune cytopenias and a recent case
report has been published showing the successful treat-
ment of PRCA after SCT with a single dose of rituximab
in a child.  On the basis of these results we report a 53-
year-old female with PRCA after ABO incompatible

allogeneic SCT for secondary acute leukemia. The
patient was O Rh+ and her brother was AB Rh+. After
conditioning regimen with busulfan and cyclophos-
phamide she received a graft containing 6.3 CD34+

×106/kg from her HLA-identical donor. GVHD preven-
tion included cyclosporine A and methotrexate. The
post-transplantation course was unremarkable except
for persistent anemia and a extremely low reticulocyte
count. Bone marrow cellularity was normal unless for
erythroid precursors which were 1-2% of overall cel-
lularity. During follow-up the patient remained anemic
with low reticulocytes 0.1-0.2 and requiring at least 1
unit of RBC/week. Erythropoietin at the dosage of
10.000 u/every other day was added by day +55 after
transplantation, but was not effective in reducing the
transfusion requirements. Considering the long-stand-
ing PRCA and the absence of response to steroids,
cyclosporine and erythropoietin, a second stem cell
donation with CD34+ cell selection was planned to
overcome PRCA. In the mean time the temporary
unavailability of the donor prompted us to administer
rituximab at the single total dose of 400 mg. After one
week no response was observed, reticulocyte count was
0.2% then a second and a third and final dose was
administered.  After the second dose of rituximab retic-
ulocyte count promptly increased to 2.4% and hemo-
globin levels raised from 6.6 g/dL to 11.4 g/dL after the
third dose of rituximab. Bone marrow cellularity was
normal and erythroid precursors rose up to 8% after the
second dose of rituximab. Epo was stopped at day +170
after the third administration of Rituximab. The
patients is on day +200 after transplantation with lim-
ited signs of cGVHD signs, with complete hematologic
recovery and normal erythroid maturation. The out-
come of this patient showed that the use of anti CD20
monoclonal antibody is a promising treatment modal-
ity for patients affect by PRCA after ABO incompatible
allogeneic stem cell transplantation. This approach was
effective and safe sparing unwanted side effect relat-
ed to immunosuppression and steroid-dependence.
Although a low dose of rituximab was used the com-
plete recovery of erythroid lineage was promptly
obtained and this was also cost-effective. Larger num-
ber of patients could permit to definitively validate this
treatment as a first line choice of PRCA after allogeneic
stem cell transplantation. 

PU227
ALLOGENEIC BONE MARROW TRANSPLANTATION IN SECONDARY
ANAPLASTIC T-CELL LYMPHOMA DERIVED FROM MYCOSIS
FUNGOIDES: A CASE REPORT
Cuoghi A, Donelli A, Pozzi S, Bresciani P, Torelli G,
Narni F
Division of Hematology, Departement of Oncology and
Hematology, University of Modena, Italy
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Mycosis fungoides (MF) is the most common type of
cutaneous T cell lymphoma. MF is usually an indolent
disorder, but approximately 20% of the patients with
advanced stage MF undergo large cell transformation.
Large cell transformation of MF bears a poor progno-
sis and usually heralds the terminal stage of the disease.
For these patients conventional chemotherapy does not
have an impact on survival whereas autologous bone
marrow transplantation, that has been performed only
in a few patients, is associated with a high relapse rate
in spite of extensive ex vivo purging. Allogeneic stem
cell transplantation is theoretically attractive for sev-
eral reasons, such as the observed response of MF to a
variety of treatments which are known to modulate
immune response, and the possibility of a graft versus
tumor effect. We describe a case of patient with
anaplastic T cell cutaneous lymphoma secondary to MF,
who underwent nonmyeloablative allogeneic stem-cell
transplantation. Case report: a 51 years old male
patient was diagnosed with plaque stage MF in 1997.
Initial treatment consisted of PUVA plus α interferon.
In 1999 a progression to tumor phase mycosis fun-
goides was observed, and a biopsy specimen was con-
sistent with secondary CD30+ ALK− anaplastic large cell
lymphoma. Since then, the patient tried several lines of
therapy (gemcitabine, CHOP, MOP/EBV/CAD, DHAP):
the disease, although chemosensitive, was character-
ized by early relapses after each line of therapy. On
November 2002, in a minimal disease state, the patient
underwent bone marrow transplantation from his HLA
identical sister. Due to major AB0 incompatibility (R/D
= 0/AB), 3 plasma-exchange procedures were per-
formed before transplant. Conditioning regimen includ-
ed Thiotepa 10mg/kg on day -6, cyclophosphamide
30mg/kg on days -4 and -3, and fludarabine 30mg/mq
on days -4 and -3. GVHD prophylaxis was based on
cyclosporine and methotrexate. The whole treatment
was well tolerated, and engrafment took place on day
+13. On day +16 (positive CMVAg) pre-emptive treat-
ment with ganciclovir was started. Peripheral blood
CD3+ mononuclear cells and bone marrow cells were
100% donor on days +30, and a full chimerism was
confirmed on days +62, +87, +115. Fluorescence in situ
hybridization (FISH) and cytogenetic analyses, per-
formed on bone marrow cell by means of specific α-
satellite probes (α sat-X), showed a female caryotipe in
>95% of the cells. More than 95% red blood cells on
day +165 were of donor origin (AB group). Following
conditioning the patient achieved a complete response.
On day +26, however, some small new plaques were
observed. Cyclosporin was tapered on day +45, and the
plaques resolved. On day +90 new lesions were evi-
dent; thus, CyA was withdrawn on day +123 and donor
lymphocytes were infused on days +168 and +200. A
partial response has been observed and, at present,
there is no evidence of GVHD. Although DLI is still an
ongoing programme and a longer follow-up is neces-

sary for this patient, these data confirm the existence
of a graft versus tumor effect in secondary anaplastic
cutaneous T-cell lymphoma. 

PU228
EXTRACORPOREAL PHOTOCHEMOTHERAPY FOR THE TREATMENT
OF ACUTE GRAFT VERSUS HOST DISEASE: PRELIMINARY RESULTS
Donelli A, Mariano MT, Cuoghi A, Bresciani P, Pozzi S,
Martinelli S, Marasca R, Torelli G, Narni F
Division of Hematology, Departement of Oncology and
Hematology, Univerity of Modena, Italy

Despite improvements in post-transplant immuno-
suppression, acute and chronic graft versus host disease
(GvHD) are a frequent and major complications of allo-
genic stem cell transplantation and it is known that
limited therapeutic options are available for patients
with steroid-refractory acute GvHD. Extracorporeal
photochemotherapy (ECP) is a treatment based on the
infusion of UVA irradiated autologous blood mononu-
clear cells collected by apheresis and incubated with 8-
MOP. ECP has recently been shown to be an effective
therapy for cutaneous T-cell lymphoma, autoimmune
diseases and has also shown efficacy in rejection after
organ transplantation and chronic GvHD. We report on
4 patients (2 women and 2 men), median age 32 years
(range 21 to 41 ys) with aGvHD treated with ECP. The
patients underwent allogeneic marrow transplantation
for chronic myeloid leukemia (3 patients, 2 in chronic
phase and 1 in accelerated phase), and acute myeloid
leukemia (1 patient). All patients were conditioned with
Busulfan and Cyclophosphamide. Donors where HLA-
identical siblings. Stem cell source was: PBSC (2), PBSC
and BM (1), BM (1). All patients received CSA and MTX
for GvHD prophylaxis. Acute GvHD, grade II-III occurred
18 days (median) post-transplant in 3 patients and 40
days after DLI in 1 patient. The clinical diagnosis of
aGvHD (skin in all patients, liver in 3 patients, 2 with
hepatitic variant) was confirmed by skin and liver biop-
sies. Patients were treated with ECP for 2-3 days every
week for 4-6 weeks, and then once or twice per week
depending on response. One patient experienced pro-
gression of skin involvement and did not respond to
CSA and steroids (2 mg/kg bw for 10 days). ECP was
started on day +32 post BMT (19 days after the onset
of aGvHD) allowing a rapid reduction of steroids.
Another patient with skin and liver (hepatitic variant)
involvement post-DLI, failed to respond to convention-
al immunosuppressive protocols (steroids 2-10 mg/kg
bw and ATG), but achieved a complete response after
10 ECP treatments. In the other two patients ECP was
successfully used to spare steroids, clinically con-
traindicated. During ECP all patients received immuno-
suppressive therapy but the dose of  steroids could be
significantly reduced. Treatment was well tolerated. In
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3 patients CMV reactivation occurred before the onset
of ECP and promptly responded to pre-emptive thera-
py. It has been suggested that the presence of expand-
ed clonal T-cell populations is predictive of good
response to ECP in patients with chronic GVHD, and
we actually found detectable T-cell clones in 2 out 5
patients (not included in the present report) with
cGvHD. In these 4 patients with acute GVHD, however,
we failed to detect clonal TCR g gene rearrangements.
Although the mechanisms of action of ECP are still
unknown, our preliminary results suggest that ECP is an
effective and safe complement of treatment for resis-
tant acute GvHD and might have a role in first line
therapy of acute GVHD. 

PU229
SEVERE DEFICIT OF CLONOGENIC FIBROBLAST PROGENITORS MAY
BE INVOLVED IN THE PERSISTENT BONE DAMAGE AFTER
ALLOGENEIC STEM CELL TRANSPLANTATION
Serio B, Tauchmanovà L,° Ricci P, Di Iorio G,
De Rosa G, Esposito M, Colao A,° Rotoli B, Selleri C
Divisions of Hematology and °Endocrinology, Federico
II University, Naples, Italy

In the last few years, it has became clear that bone
damage represents a frequent and serious complication
after allogeneic stem cell transplant (allo-SCT). Dis-
cussion on the pathophysiology of post transplant bone
loss always rely on the main contributing factors: age,
immunosuppressive treatments and hypogonadism. We
investigated in vitro recovery of clonogenic fibroblast
progenitors (colony forming units-fibroblast cells, CFU-
F), which represent a pivotal step of bone remodeling,
in 35 long-term survivors after allo-SCT and compared
it to bone mass after allo-SCT detected at three skele-
tal sites by dual energy x-ray absorptiometry and
osteosonogrammetry. For CFU-F assay, bone marrow
mononuclear cells from 35 patients and from 20 nor-
mal donors were resuspended at a concentration of
2×106/mL in McCoy’s 5A modified medium supple-
mented with 1×10-8 mol/L dexamethasone, which
allows the recruitment of bone marrow mesenchymal
cells to the osteoblastic lineage, and plated at 37°C,
5% CO2 for 14 days. Osteoblastic differentiation of the
colonies was defined by their ability to express alkaline
phosphatase activity. Marrow stromal layer was also
analyzed for stromal confluence after 4-5 weeks of col-
ture. All transplanted patients showed at the time of
testing complete engraftment at hemopoietic and at
molecular level. The marrow compartment of stromal
cells, measured as CFU-F cells, was decreased 2 to 3-
fold in transplanted patients compared to normal
donors (22.3±3/105 MNC plated vs 55±4; p<0.0001). In
transplanted patients, the number of CFU-F cells was
not related to the number of myeloid progenitors

infused: using as cut-off the median value (2.93×104/kg
myeloid progenitors), there was no difference in CFU-
F frequency between the groups of patients who had
received more or less myeloid progenitors (p =0.74).
After 5 weeks of long-term culture, marrow cells pro-
duced a confluent marrow stroma only in 20% of cas-
es, compared to 80% in normal controls. Analyzing the
effect on marrow CFU-F number of the time elapsed
since transplantation, we found the marrow CFU-F
compartment markedly depleted during the first 6 years
after transplant. Between six and ten years, the mean
marrow CFU-C cell number tended to increase
(13.28±3.48 vs 33.30±5.36 before and after 67 months,
respectively; p=0.004), although most patients showed
a number of CFU-F permanently below that observed
in normal controls. CFU-F growth correlated signifi-
cantly with lumbar, femoral and phalangeal bone loss
(p=0.01, <0.001 and = 0.003, respectively). The grade
of acute GvHD did not affect the number of CFU-F after
SCT (p=0.38; p =0.06 and p=0.43 for grade I, II and III-
IV). Chronic GvHD was correlated with a lower number
of CFU-F colonies in vitro (p=0.002). Finally, almost all
transplanted patients who had osteonecrosis showed a
number of CFU-F below that observed in transplanted
patients without this complication (CFU-F: 24.5±3.5 vs
12.4±4.3 in allo-SCT patients without and with
osteonecrosis, respectively; p=0.042). In conclusion, our
study has documented a severe and permanent deficit
of number and function of osteoblastic precursors in
the stromal cell compartment, suggesting that inabil-
ity to regenerate a normal osteogenic cell compart-
ment may account at least in part for severe bone dam-
age after allo-SCT.

PU230
REDUCED INTENSITY STEM CELL TRANSPLANTATION DOES NOT
IMPROVE OUTCOME FOR OLDER PATIENTS WITH ACTIVE
HEMATOLOGIC MALIGNANCY AT THE TIME OF TRANSPLANT
Selleri C, Serio B, De Rosa G, Esposito M, Chiurazzi F,
Camera A, Catalano L, Luciano L, Picardi M, Rotoli B
Division of Hematology, Federico II University of
Naples, Italy

High transplant-related mortality (TRM) rate remains
a major obstacle for elderly patients to successful mye-
loablative allogeneic stem cell transplantation (allo-
SCT). Non-myeloablative and reduced intensity condi-
tioning regimens (RI-CR) have decreased regimen-
related mortality in this cohort of patients. However,
relapse and graft-versus-host disease (GVHD) contin-
ue to be major causes of morbidity and mortality. We
report the results of a RI-CR followed by peripheral
blood (PB) or bone marrow (BM) allo-SCT from a HLA-
identical sibling in 18 patients with a median age of 47
years (range 40-55). The underlying disease was CML
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in chronic phase (n=3), CML in blastic phase (n=1), AML
in first complete remission (n=3), AML resistant and in
partial remission (n=6), MDS (n=2), myelofibrosis (n=1),
NHL in leukemic phase (n=1) and ALL in partial remis-
sion (n=1). Nine of these patients (55%) had active dis-
ease at the time of transplant. The RI-CR consisted of
thiotepa (THIO, 15 mg/kg) on day -6 and -5 or THIO (10
mg/kg) for patients with and without active disease,
respectively, associated with cyclophosphamide (CY, 50
mg/kg) on days -3 and -2 (total dose 100 mg/kg). The
source was BM (n=8) or G-CSF-mobilized progenitors
(n=10), which were infused without manipulation.
GVHD prophylaxis consisted of cyclosporin A and short
course methotrexate. After transplantation, BM
mononuclear cells were analyzed monthly for degree of
donor-recipient chimerism using polymerase chain
reaction (PCR) of minisatellite regions. Hematologic
recovery was prompt in all cases. Neutrophils decreased
to less than 0.5x109/L in all cases and recovered at a
median of 20 days after transplantation (range, 14-27).
Median time to reach a stable platelet count more than
20x109/L and more than 50×109/L was day +19 (range
0-36) and day +21 (range 14-51), respectively. Only 7
patients (38%) developed febrile neutropenia. Thus far
5 patients have reactivated cytomegalovirus infection.
On day +100, 11/18 (60%) patients showed complete
marrow donor chimerism. Grade III or IV acute GVHD
occurred in 4/18 (22%) patients (3 after PB-SCT).
Chronic GVHD was seen in 45% of patients, with a
higher rate for PB (75%) compared with BM transplants
(25%). For patients with CML in chronic phase, AML in
remission, myelofibrosis and MDS with stable disease,
the actuarial TRM, relapse and survival were 0%, 22%
and 100%, respectively. For patients with active disease
at the time of transplant, the actuarial TRM, relapse and
survival were 10%, 100% and 10%, respectively,
although 5 of these 9 patients experienced a transient
hematologic remission (mean 5,6 months, range 3-10).
Three patients transplanted in active disease received
donor lymphocyte infusion (DLI) for either persisting or
relapsing disease; one of them experienced a prolonged
complete remission, but then relapsed. Currently, 11
patients are alive at a median follow-up of 14 months
(range 5-32) and 7 patients (40%) remain free of dis-
ease. In conclusion, elderly patients can be allografted
with RI-CR as this procedure is associated with low
toxicity and low transplant-related mortality. Howev-
er, an intolerably high relapse rate in patients trans-
planted with active disease suggest not to perform RI-
CR if the patients are not in complete remission. 

PU231
EFFECT OF DIFFERENT TREATMENTS ON BONE MINERAL DENSITY IN
LONG-TERM SURVIVORS AFTER ALLOGENEIC STEM CELL
TRANSPLANTATION
Tauchmanovà L, Serio B,° De Rosa G,° Esposito M,°
Bifulco G,* Lombardi G, Colao A, Rotoli B,° Selleri C°
°Division of Hematology, Department of Molecular and
Clinical Endocrinology and Oncology and *Department
of Gynecology, Federico II University, Naples, Italy 

Osteoporosis is a relatively common and early com-
plication after allogeneic stem cell transplantation
(allo-SCT), being attributable to the influence of mul-
tiple factors such as myeloablative conditioning regi-
mens, huge cytokine release at the time of transplant,
long-lasting high-dose steroids and cyclosporin-A ther-
apy, gonadal failure and altered liver and bowel func-
tion resulting in reduced intake and abnormal metab-
olism of calcium and vitamin D. Moreover, there is evi-
dence that bone loss persists for years after allo-SCT
and may be facilitated by a severe deficit in the repop-
ulating capacity of bone marrow stromal stem cells
after allo-SCT. In this study, we have compared the
effects of different antiresorptive treatments on lum-
bar and femoral bone mineral density (BMD). Fifty-five
consecutive patients who had undergone allo-SCT in
our institution were evaluated for BMD at lumbar spine,
total hip and femoral neck by dual-energy X-ray
absorptiometry. Normal BMD values were present in
14 patients, while 41 (22 F and 19 M, aged 33±9.5 yrs;
range, 20-51, median interval between SCT and bone
status analysis: 36.5 months) had a BMD T-score at
least -1 SD at one or more skeletal sites. After trans-
plant, all patient received calcium 1 g and vitamin D
800 IU daily. Fifteen women who presented secondary
amenorrhea after transpant received also hormone
replacement therapy (HRT). Patients with initial T-score
> -1.5 and those with fast bone loss after transplant
while on calcium and vitamin D supplementation with
or without HRT were treated with bisphosphonates:
risedronate 5 mg orally once daily for 12 months (n=17)
or zoledronic acid (4 mg i.v. monthly for 3 months)
(n=15). The effects on lumbar and femoral BMD were
investigated after 12 months of treaments with calci-
um and vitamin D supplementation, HRT and rise-
dronate, and 6 months after beginning zoledronate
treatment. Patients treated with calcium and vitamin
D supplementation alone continued to lose bone mass
at lumbar spine (-4.3±1.3%) as well as the 15 women
treated with HRT (-3±1.5%). By contrast, lumbar BMD
increased significantly in patients treated with rise-
dronate (+5.9±1.7%; p<0.05); even greater was the
increase in lumbar BMD in patients treated with zole-
dronate (8.9±8%; p<0.001), despite the short treat-
ment period. At femoral neck, BMD decreased in the
groups of patients treated with supplementation with

364

haematologica vol. 88[suppl. n. 15]:october 2003

Published Abstracts



or without HRT, remained stable in those treated with
risedronate and increased by 5.4% after zoledronate
administration. All groups of patients were similar in
terms of age, time from transplant, BMI and F/M ratio.
Compliance was excellent to all treatments adminis-
tered. In conclusion, HRT, calcium and vitamin D sup-
plements were not able to prevent bone loss in long-
term survivors after allo-SCT. Either oral or intravenous
bisphosphonates were effective in improving BMD at
lumbar spine, and prevented bone loss at femoral neck.
Therefore, bisphosphonates are necessary for preven-
tion and treatment of osteoporosis in patients after
allo-SCT.

PU232
SERUM LEPTIN IS ELEVATED AFTER HEMATOPOIETIC STEM CELL
TRANSPLANT, ESPECIALLY WHEN CHRONIC GRAFT VERSUS HOST
DISEASE IS PRESENT
Selleri C, Tauchmanovà L,* Colao A,* Matarese G,^
Carella C,° De Rosa G, Serio B, Ricci P, Esposito M
Lombardi G,* Rotoli B
Division of Hematology and Department of *Molecular
and Clinical Endocrinology and Oncology, Federico II
University, ^Institute of Experimental Endocrinology
and Oncology, Research National Council, and
°Department of Internal Medicine “F. Magrassi”,
Second University, Naples, Italy 

Leptin, an adipocyte-derived hormone of the long-
chain helical cytokine family, is a signaling peptide first
demonstrated to play a central role in the neuronal
control of body fat. Several studies showed serum lep-
tin levels increased after hearth, liver or kidney trans-
plantation in relation with corticosteroid treatment,
insulin levels and kidney function. Recently, the Th1
activating effect of leptin through the interaction with
the long isoform of its receptor has been documented
in several autoimmune diseases. In view of the multi-
ple immunologic and endocrine alterations occurring
after stem cell transplantation (SCT), we investigated
serum leptin concentrations in 60 consecutive long
term survivors after autologous (auto, n=24) or allo-
geneic (allo, n=36) SCT, 15 donors of bone marrow and
60 controls, matched for age and body mass index
(BMI). Fifteen patients undergoing allo-SCT were
prospectively evaluated with leptin determination
before and after transplant. Body-mass index (BMI) was
calculated in all subjects as weight divided by height
square (kg/m2). Leptin was measured in the serum by
radio immuno assay and expressed as absolute values
and as leptin/BMI ratio. To check if leptin increase could
be ascribed to a concurrent inflammatory condition,
we also evaluated the C-reactive protein (CRP) in
patients and controls. To investigate the relationship
between leptin and T-lymphocyte activation, interfer-

on-γ (IFN-γ) and CD4/CD8 ratio by flow cytometric
analysis was also measured in 16 patients after allo-
(10 with and 6 without cGVHD) and 10 patients after
auto-SCT. IFN-γand lymphocyte subsets were evaluat-
ed also in 10 donors. Serum leptin was higher in
patients after SCT than in controls and donors. In 15
subjects undergoing allo-SCT and evaluated prospec-
tively, pre-transplant levels overlapped those of con-
trols, while after SCT they increased two to ten fold.
Leptin production was higher after allo- than after
auto-SCT (male and females serum leptin levels: 29±13
and 34±12 ng/mL in allo-SCT, 11.1±8 and 26±11 in
auto-SCT and 3,8±1 and 10±2 in controls; all p<
0.001). Significantly higher leptin levels were found in
patients affected by cGVHD compared to those with-
out cGVHD (28.8±5.3 vs 7.4±0.8 ng/mL; p=0.007). The
thypical sexual dimorphism in leptin levels (higher lep-
tin in females) was preserved after SCT, whereas the
physiological correlation between BMI and leptin val-
ues was lost in allo-transplanted patients, indicating a
strong influence of factors other than the nutritional
status on circulating leptin. Serum IFN-γ and T-lym-
phocyte CD4/CD8 ratio were higher in allo-SCT patients
with cGVHD and significantly correlated to serum lep-
tin, suggesting a close relationship between T-lympho-
cyte activation and serum leptin levels. No relationship
was found with time from transplant, age, cortisol and
CRP. In conclusion, we found elevated serum leptin
after SCT, higher after allo- than after auto-SCT; the
presence of cGVHD was associated with a further
increase. Our data suggest that T-cell activation after
allo-SCT causes a leptin increase, and this may con-
tribute to the maintenance of the immune attack
responsible for cGVHD.

PU233
THE IMPACT OF RELAPSE ON SURVIVAL AFTER ALLOGENEIC
HEMOPOIETIC STEM CELL TRANSPLANTATION
Bacigalupo A, Lamparelli T, Gualandi F, Bregante S,
Raiola AM, Di Grazia C, Dominietto A, Frassoni F,
Tedone E, Occhini D, Van Lint MT
Divisione Ematologia II Ospedale San Martino, Geno-
va, Italy 

Relapse following an allogeneic HSCT remains a sig-
nificant problem in patients with leukemia. We have
studied the impact of leukemia relapse in 367 patients
allografted between 1993 and 2002, with unmanipu-
lated marrow or peripheral blood cells, in remission (1st
or 2nd) at the time of HSCT. The diagnosis was AML
(n=95), ALL (n=58) or CML (n=214). All patients were
alive on day +100 to be at risk of relapse. Relapse was
scored in 118 patients: their actuarial survival at 10
years is 47% and 71% for 249 patients who did not
relapse (p<0.0001). There were however significant dif-
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ferences between different leukemia: for ALL the actu-
arial 10 year survival for relapsed patients (n=22) is
10%, vs 70% for non relapsed patients (n=36)
(p<0.0001). In AML actuarial survival is 17% for
relapsed patients (n=26) and 90% for non relapsed
patients (n=69) (p<0.0001). For patients with CML
actuarial survival is identical: 67% for patients who
relapsed (n=70) and 67% for relapsed patients (n=144).
This study suggests that therapeutic interventions
which include discontinuation of immunosuppressive
therapy, donor lymphocyte infusions (DLI) and a second
transplant are effective in patients with CML, and have
a reduced efficacy in patients with acute leukemia. The
consequence is that at present it makes no difference
if a patient with CML relapses after transplant, where-
as for acute leukemias relapse seems to be a definitive
event. Early diagnosis of relapse with molecular tech-
niques may prove helpful in acute leukemia, since in
this case DLI have been shown to be effective (Bone
Marrow Transplant 2002; 30: 579-85).

INFECTIONS, QUALITY OF LIFE, 
SUPPORT THERAPY

Infections

PU234
HAFNIA ALVEI SEPTICEMIA IN HCV POSITIVE PATIENT WITH DIFFUSE
LARGE B-CELL LYMPHOMA OCCURRING AFTER AUTOLOGOUS STEM
CELL TRANSPLANTATION
Filì C, Candoni A, Michelutti T, Calistri E, Mestroni R,
Tomadini V, Damiani D, Fanin R
Division of Hematology and Bone Marrow Transplanta-
tion, University Hospital, Udine, Italy

Hafnia alvei is a motile Gram-negative bacterium that
belongs to the Enterobacteriaceae family; sometimes it
may be found as part of the gastrointestinal flora but it
is rarely isolated from human specimens. We report on
a case of Hafnia alvei septicemia and abdominal abscess
in an HCV positive patient (pt) with a diffuse large B-cell
lymphoma occurring after an autologous stem cell
transplant. The infection was succesfully treated by
imipenem without surgery or other invasive treatments
(such as CT-guided percutaneous drainage). A 60-year-
old woman complaining of left-side hypochondrial pain,
fever, fatigue, loss of weight, and profuse sweating, was
referred to our Institution in May 2000. Physical exam-
ination revealed only a severe splenomegaly. Blood count
was normal and laboratory analyses showed only an
increase of LDH and alkaline phosphatase; serology test
for HCV was positive (1b genotype). In August 2000 she
underwent splenectomy and a liver biopsy. Histological
examination revealed a diffuse large B-cell lymphoma,
involving the liver and spleen. The pt was treated with
one cycle of chemotherapy according to the F-MACHOP
regimen which was complicated by severe neutropenia
and pneumonia. After this therapy she remained in
observation without other treatments. In April 2001 for
the progression of the lymphoma she received four
courses of anti-CD20 antibody and three cycles of CHOP
chemotherapy with a complete remission, followed by
hematopoietic stem cell harvest (3x106/kg CD34+ cells),
after priming with G-CSF and cyclophosphamide, with
good clinical and hematologic tolerance. In July 2002
she underwent autologus PBSCT after BAVC as a condi-
tioning regimen. Granulocyte colony-stimulating factor
(5 µg/kg) was administered from day +4 to stimulate
hematopoietic recovery. Antimicrobial prophylaxis con-
sisted of trimethoprim-sulfametoxazole and itracona-
zole. During the neutropenic period, on the fifth day
after the reinfusion, she became febrile. Empirical antibi-
otic treatment was started with piperacillin+tazobactam
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150 mg/kg/day. Three days later the blood cultures
became positive for Hafnia alvei that was sensitive to
aminoglycosides, ciprofloxacin, imipenem, piperacillin
and trimethoprim-sulfamethoxazole and resistant to
amoxicillin and some cephalosporins. On day +10 despite
the hematologic recovery, the pt remained febrile with
a left hypochondrial pain. The physical examination
showed increased tenderness in the upper left abdomi-
nal area without signs of peritoneal irritation. Abdomi-
nal computed tomography (CT) revealed the presence of
abscess (6x5 cm) in the splenic recess. According to the
sensitivity profile of Hafnia alvei the antibiotic therapy
with piperacillin+tazobactam was replaced by Imipen-
em (3 g/day) for a further 15 days with a progressive
improvement of the clinical conditions and resolution of
fever and abdominal pain. The pt was discharged on day
+23 without symptoms. Later oral treatment with lev-
ofloxacin was given for 1 month. At the last follow-up
in april 2003 she was still in complete remission and a
total body CT scan was negative. Until now this is the
first reported case of Hafnia alvei septicemia with an
abdominal abscess in adult oncohematologic patients
submitted to a bone marrow transplant. It also confirmes
the increase of unusual bacterial infections in this set of
patients. 

PU235
INTRACRANIAL CRYPTOCOCCOMA
Bertoncelli MC, Airoldi A, Bobbio F, Paccagnino L,
Panagini D, Zigrossi P, Campanini M
II Divisione di Medicina Interna - A.S.O. “Maggiore
della Carità”, Novara, Italy

Fungal infections are a frequent cause of morbidity
and mortality in hematologic patients above all due to
the increased application of immunosuppressant ther-
apies in patients already immunocompromised by their
disease. The diagnosis, which should be as early as pos-
sible, often presents a serious challenge because of the
difficulty of achieving certainty. We report a case of a
48 year-old woman with non-Hodgkin’s follicular stage
IV-A lymphoma, treated at onset in 1996 with FDN and
retreated on relapse (April 2000) with HDCT + Ritux-
imab + stem-cell autotransplant. In May 2000
headache, vomiting, fever and right arm clonospasm
occurred; CSF cythology showed no lymphoma cells but
only T-lymphocytes. India ink stain from CSF was neg-
ative. The blood tests for cryptococcus, aspergilllus,
CMV, EBV, herpes, toxoplasma screening were nega-
tive. Brain CT revealed left-frontal and right parietal-
occipital hypodense lesions with perilesional edema;
MR confirmed these data with hyperintensity on T2
weighted image enhanced with gadolinium, suggesting
an infective origin of this finding. Treatment with lypo-
somial amphotericin B and dexamethasone was start-

ed with clinical improvement. In December 2001 gen-
eralized seizures appeared with increasing size and ede-
ma of the previous parietal-occipital lesion: an image-
guided stereotactic brain biopsy was performed show-
ing a nodule with central necrosis surrounded by
inflammatory cells phenotypically B anT policlonal lym-
phocytes. PAS + staining, in the necrotic area, revealed
multiple round structures suggesting the presence of
dying cryptococci. The patient was treated succesfully
with fluconazol for 6 months and at present is well, in
complete lymphoma remission, under treatment only
with anti-epyleptic drugs. This case symbolizes the dif-
ficulties related to diagnosis in fungal infections; in
effect current laboratory techniques are insensitive and
non specific while radiological investigations may sug-
gest the diagnosis but are not conclusive. Certainty
derives only from histological approch, making this step
mandatory. At the present time biopsy is therefore
indispensable in order to confirm clinical suspicion of
fungal infection.

PU236
CEFEPIME PLUS AMIKACIN VERSUS TAZOBACTAM/PIPERACILLINE
AS ANTIBIOTIC THERAPY FOR THE FEBRILE NEUTROPENIC
ONCO-HEMOPATIC PATIENT. A SINGLE CENTRE STUDY
Bonini A, Tieghi A, Gamberi B, Bulgarelli S, Gugliotta L
Unità Operativa Complessa di Ematologia, Azienda
Ospedaliera ASMN di Reggio Emilia, Italy

Onco-hematologic patients are at high risk of infec-
tions for their disease and for the chemotherapy regi-
mens that could induce a prolonged and deep neu-
tropenia. During agranulocytosis the major cause of
morbidity and mortality is infection, so when there is
fever the patients receive empirical antibiotic therapy
as soon as possible. The aim of this study is to evalu-
ate the efficacy of two different antibiotic regimens:
Tazobactam/Piperacillin versus Cefepime plus Amikacin.
The study began in March 2001 and was stopped in
December 2002, it was an open randomized study and
the randomisation rate was 1:1. Almost all patients
receive levofloxacin (500mg/day orally) as prophylaxis
from the first day of chemotherapy. At the beginning of
the febrile episode, after blood cultures, levofloxacin
was discontinued and each patient received pipe-
racilline/tazobactam (4 g/500 mg × 3/day iv) (group 1)
or cefepime (2g × 3/day) plus amikacin (20 mg/kg/day)
(group 2). It included 70 consecutive patients for a total
of 116 therapeutic phases (some patients received more
than one chemotherapy regimen). They were 39 males
and 31 females, the mean age was 49 yrs (range 19-73).
The diagnoses during each phase were: acute leukemia
(54), lymphoma (23), multiple myeloma (34), severe
aplastic anemia (1), chronic myeloid leukemia (1), renal
cancer (2), soft tissue sarcoma (1). Forthy-nine received
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a bone marrow transplant (36 autologous and 13 allo-
geneic) and the other phases were for induction, con-
solidation, rescue, high-dose chemotherapy. The 2
groups were similar for diagnosis, disease-phase,
chemotherapy or transplant, prophylaxis with lev-
ofloxacin (56 and 56 for each group), presence of CVC
(43 and 37 for group 1 and 2 respectively). Each group
consisted of 58 phases. The mean number of days with
PMNs < 0.1×109/L was 10.4 days (range 1-39) for the
group 1 and 9 days (range 1-32) for the group 2. In
each group there were 34 phases with at least one
febrile episode but the number of total febrile episodes
was 43 for the group1 and 37 for the second group. The
mean days with fever was 8.4 for the group 1 and 5.6
for the group 2. The diagnoses of fever were respec-
tively for group 1 and 2: FUO 22 vs 12, clinically doc-
umented 7 vs 3, microbiologically documented with
bacteremia 7 vs 17, microbiologically documented
without bacteremia 4 vs 1, neoplastic fever 1vs 2 and
drug-related fever 2 vs 2. The isolated strains were
respectively for each group: gram positive bacilli 6 ver-
sus 10 (they were all methycilline-resistant coagulase-
negative bacilli), gram negative bacilli 0 vs 7 (2 were
Escherichia coli and 5 were Pseudomonas aeruginosa),
fungi 5 vs 0. Considering the phases of each group the
days of antibiotic therapy were respectively 9.8 (range
4-30) and 10.3 (range 4-36); in the first group 13 phas-
es needed a second or third antibiotic line versus 8 in
the second group. Antifungal therapy was administered
in 12 phases of the group1 and in 5 phases of the group
2. All the febrile episodes except 6 resolved: of the 6
deaths 4 were in the first group and 2 in the second
one. The 2 deaths in the group 2 were caused by gram
negative bacilli while the 4 in the group1 were caused
by gram negative bacilli (1) and by fungi (3). Our work
shows that the antibiotic treatment with Tazobac-
tam/Piperacillin and Cefepime plus Amikacin of the
febrile neutropenic patient is similar in terms of days
of fever, need for further antibiotic lines, need for anti-
fungal therapy and resolution of fever even if the small
differences are not statistically significative because of
the small number of patients.

PU237
HEMATOLOGIC PROFILE IN SUSPECTED SARS. CASE REPORT
Parco S, Bolsi D, Favretto F, Rimoldi M*
Department of Laboratory Medicine, IRCCS Burlo
Garofolo-Trieste, *Sysmex Dasit Corporation, Milan,
Italy

We describe a case of suspected ASRS (Acute Severe
Respiratory Syndrome) observed in a child sent to
Emergency Ward of Children’s Hospital IRCCS Burlo
Garofolo and discharged after two weeks with diagno-
sis of probable atypical pneumonia. The subject was a

female of eight years old, coming from Southeast Asia
(Chine), hospitalized with fever (>38°C), headache and
cough, immediately transferred in Infective Depart-
ment. Visual count data by XE-2100 Dasit hemocy-
tometer at the beginning indicated lymphopenia in
neutrophilia. Patient reported these principal hemato-
logic parameters: WBC 8.27 (103/uL), RBC 4.74 (106/uL),
HGB 13.1 (g/dL), PLT 164 (103/uL). Information from the
differential count scattergram was: NEUT 6.60 (103/uL-
79.8%), LYMPH 0.94 (103/uL-11.4%), MONO 0.63
(103/uL-7.6%), EO 0.09 (103/uL-1.1%), BASO 0.01
(103/uL-0.01%). No alarm messages by display, no his-
togram and scattergram abnormalities and for dealing
with instrument flags. We suggested another control of
the same data hard copy. Computer  scattergram analy-
sis detected atypical lymphocites described as OTHER
alarm 0.2%. This  signal advised the presence of abnor-
mal lymphoid cells at this location demonstrating the
excellent sensitivity of the DIFF channel in detecting
abnormal lymphoid cells, confirmed  by peripheral
smear appareance, with traceability to the morfologi-
cal characterists of the May-Giemsa stained blood film
particularly for rarely occurring cells (large granular
lymphocites). The investigations for  Coronavirus  infec-
tion  is  in  progress and tests found only Parainfluen-
zaevirus type 3(PIV3). The signal OTHER at 0.2% is, we
believe,an alert common in viruses and in normal sam-
ples too, but our goal is to verify this alarm by data hard
copy in other suspected SARS admitted in hospitals and
hematology services provided with hemocytometer
DASIT XE-2100.

PU238
MENINGOENCEPHALYTIS INDUCED BY LISTERIA MONOCYTOGENES
IN PATIENTS WITH LYMPHOPROLIFERATIVE DISORDERS
Ronconi F, Pocali B,* Palmieri S,* D’Amico MR,*
Annunziata M,* Volpe E, Ferrara F*
Division of Hematology, AORN “S. G. Moscati”, Avelli-
no; *Division of Hematology and Stem Cell Transplan-
tation Unit, AORN “A. Cardarelli”, Napoli

Opportunistic infections remain a major cause of
morbidity and mortality in patients with lymphoprolif-
erative disorders (LD). Impaired cellular or humoral
immunity deriving from either malignancy itself or
chemotherapy and/or steroids represents the main pre-
disposing risk factors. We describe two patients suf-
fering from multiple myeloma (MM) and chronic lym-
phocytic leukemia (CLL), respectively, who during the
treatment of their disease developed severe menin-
goencephalytis by Listeria Monocytogenes.  Case 1. DM,
a 52-years-old male, was diagnosed on December 2002
as having MM of IgG-kappa type in stage IIIA accord-
ing to Durie and Salmon classification. He was given
upfront therapy with thalidomide at 200 mg/daily plus
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high dose dexamethasone. After 4 months of treat-
ment, while in very good partial response from MM,
the patient presented with headache, vomiting and
fluctuating mental status. Fever appeared few hours
later. The patient underwent lumbar puncture, CT and
MRI; concomitantly repeated blood coltures were
obtained. Cerebral spinal fluid (CSF) examination
showed a WBC of 78/dL (85% neutrophils), glucose of
25 mg/dL, protein 240 mg/dL. Blood and CSF coltures
were both positive for Lysteria Monocytogenes. MRI
demonstrated multiple ipodense areas evolving in the
following days in multiple brain abscesses. The patient
started antibiotic therapy consisting of ampicillin and
amikacin with disappearance of fever and slight
improvement of neurologic signs; however, death
occurred few weeks later from progressive ence-
phalopathy. Case 2. CR, a 64-years-old male was diag-
nosed on January 2003 as having CLL in Rai stage IV.
The patient received two courses of conventional dose
chlorambucil (CLB) plus low dose steroids and achieved
normal blood count with persistent lymphocytosis. Two
weeks after the end of the second course, progressive
confusion state, dysartria and fever occurred, needing
admission to the hospital. CSF examination after lum-
bar puncture showed glucose 29 mg/dL, protein 276
mg/dL with a WBC of 4/dL; few days later, either blood
or CSF colture resulted positive for Lysteria Monocyto-
genes. CT and MRI scan were normal. The patient
received antibiotic therapy with ampicillin and
amikacin without any neurologic improvement and
died 10 days after the diagnosis of meningoencepha-
lytis. Meningoencephalytis by Listeria Monocytogenes
is an infrequent infectious complication of patients
with hematologic malignancies. Major predisposing
factors are organ and stem cell transplantation, as well
as treatment with fludarabine and/or corticosteroids.
Nonetheless, in the present report the patient with MM
had not received any cytotoxic agent, and the CLL one
had only been given conventional doses of CLB and low
doses corticosteroids, emphasizing that severe infec-
tious episodes can occur in patients with LD in absence
of aggressive therapeutic approaches. Our findings rise
the question of prophylactic measures, including
trimethoprim-sulphamethoxazole and/or dietary rec-
ommendations, in order to prevent Lysteria infections
in patients with LD, independently from treatment with
purine analogues or other cytotoxic agents.

PU239
MICROBIOLOGICAL SURVEILLANCE: ONE YEAR OBSERVATION
IN A HEMATOLOGIC UNIT
Nitrato Izzo G, Fossati G,* Somma M,* Gonnella F,
Russollilo S, Carola A, Improta S, Rocco S,
Sagristani M, Mele V,* Mastrullo L
UO di Ematologia, *Servizio di radiologia, PO
San Gennaro, ASL Napoli 1, Italy

During the last year 464 admissions were performed
in our unit. 26 were the patients admitted for therapy
of newly diagnosed or relapsed acute leukemias. Due to
the presence of febrile episodes during neutropenic
phase, 162 were the hemocolture assays performed.
Ninety-three were negative and 69 were positive
(42,5%). The bacterias isolated are listed in Table 1. The
large majority of them, 55/69 (79%), were GRAM+.
According to the data of the literature we observed a
prevalence of isolation of GRAM+ bacterias, even if the
percentage of them is higher than those reported. These
collected data allows us to map the prevalence of the
bacteria that could infect our neutropenic patients, and
could be useful to make a choice on prophylactic and
empirical therapy grounds in our unit.

Table 1. Hemocolture positive findings (69/162).

GRAM+ 55
Staphylococcus epidermidis 18
Staphylococcus hemoliticus 10
Staphylococcus chromogenes 2
Staphylococcus lentus 2
Staphylococcus capitis 1
Staphylococcus simulans 1 
Entorococcus faecalis 7
Streptococcus group G 2
Streptococcus pneumoniae 1
Streptococcus oralis 1
Propionibacterium acnes 1
Corynebacterium group 1 
Bacillus pumilus 1
Prevotella oralis 6
Lactobacillus spp. 1

GRAM− 14 

Escherichia coli 4
Klebsiella ornithiolitica 2
Bacteroides fragilis 4
Bacteroides uniformis 3
Bacteroides ovatus 1
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PU240
CIPROFLOXACIN AND PIPERACILLIN/TAZOBACTAM IN ELDERLY
NEUTROPENIC FEBRILE PATIENTS
Campiotti L, Codari R, Ultori C, Giudici ME, Grandi AM
Department of Clinical and Biological Science,
University of Insubria, Varese, Italy

Infections are the major cause of death among elder-
ly people affected by hematological neoplasms. The
rate of infections is closely related to the neutrophil
count. Neutropenic patients with fever need an aggres-
sive treatment with an empiric broad-spectrum antibi-
otic therapy, aimed at Gram-negative bacilli. Amino-
glycosides remain an essential component of this treat-
ment despite nephrotoxicity. A recent trial demon-
strated that in patient with mean age 48 years, an asso-
ciation of β-lactam and quinolone is as safe and effec-
tive as β-lactam and aminoglycoside in neutropenic
fever. Therefore we tested in elderly patients (> 60 years
old) the effectiveness and nephrotoxicity of treatment
with ciprofloxacin and piperacillin/tazobactam, select-
ing febrile neutropenic patients with hematological
cancer. From January to March 2003 we treated 6
patients (1 male, 5 females; mean age 67 years, range
62-81 years) with hematological neoplasm (3 acute
leukemia, 2 chronic lymphocyte leukemia, 1 multiple
mieloma) with neutropenia (neutrophil count < 0,5×109

cell/L), and fever (> 38°C). All the patients were treat-
ed with ciprofloxacin 400 mg iv every 12 hours and
piperacillin/tazobactam 4,5 gr iv every 8 hours. The
infection site was found only in 4 patients (lung). Mean
serum creatinine level before treatment was 0,91 mg/dL
(range 0,67-1,32 mg/dL). Mean length of antibiotic
treatment was 11 days (range 9-14). The therapy was
effective in 4 patients with resolution of fever after 3
to 7 days of treatment. Serum creatinine remained
unchanged in all the patients throughout the treat-
ment period. In conclusion, our study demonstrated
that in elderly patients antibiotic treatment with
ciprofloxacin and piperacillin/tazobactam is effective
(response rate 65%), moreover this treatment does not
show any nefrotoxic effect. Obviously our results need
to be confirmed by more extensive studies.

PU240bis
SEVERE FUNGAL INFECTIONS IN ACUTE MYELOID LEUKEMIA
Chierichini A, Luzi G, Ronci B, Monardo F, Nardelli S,
Persiani M, Annino L
UO di Ematologia, Az. Ospedaliera San Giovanni-
Addolorata, Roma, Italy

The present induction strategy, in Acute Myeloid
Leukemia (AML) while allowing the increase of the
complete remission (CR) rate,  it induces at the same

time severe prolonged neutropenia, which may cause
life-threatening infections. The onset of fungal infec-
tion during induction aplasia  can prevent both
chemotherapy continuation and  performance of a suc-
cessive  PBSC  transplant. We here report three patient
cases with AML, who, during and after induction treat-
ment, developed a Candida albicans spondilodiscitis(1)
and Mucor spp. disseminated infection (2), respective-
ly. Case #1: a 20 y-old woman, with a diagnosis of  FAB
M1 AML made in October 2001,  was enrolled in the
GIMEMA LAM 99 protocol achieving 1st CR in Decem-
ber 2001. In February 2002, after DNR +IDARA-C con-
solidation, she developed fever and radiculitis thus
empiric treatment with glicopeptide and Fluconazole
was started. Since spine pain persisted a NMR  of lum-
bar rhachis was planned: NMR imagings evidenced the
involvement of L5-S1 disk, thus, after the stop of
screening for the  HLA sibling AlloBMT,  patient under-
went neurosurgical biopsy. The diagnosis of Candida
Albicans spondilodiscitis was performed both on hys-
tological and tissue culture grounds. Fluconazole ther-
apy was continued for 8 weeks (t.d. 34 gr); but in April
2002, in spite of  the clinical and radiological resolu-
tion of infection, patient relapsed and died one month
later. Case #2: a 62 y-old man, was hospitalized in
March 2002 because of a diagnosis of FAB M4 AML;
since he was refractory to 1st line (DNR+ Ara-C) induc-
tion, he received a salvage therapy according to MEC(
Mito+Etoposide+ID-ARA-C) schedule;after a prolonged
(20d) severe neutropenia, patient  achieved 1st CR,in
May 20002. Before consolidation onset, patient showed
disseminated  necrotic cutaneous ulcus in the legs and
left eye ophthalmitis which was suggestive of micotic
infection;the biopsy of cutaneous lesions  led the diag-
nosis of Mucor spp. panniculitis. Liposomial Ampho-
tericine B treatment was started and continued for 16
weeks (t.d. 33gr); at the end of this therapy, patient,
while persisting  in hematological CR ,  achieved  cure
of cutaneous lesions and  visus improvement.  Disap-
pointingly at the end of August patient had leukemia
relapse,without any evidence of fungal  lesions, thus he
started palliative chemotherapy and continued anti-
fungal treatment. Patient died 4 month later because
of leukemia. Case #3: in July 2002, a 48 y-old man,
whith a previous 2 years lasting  myelodisplasia, devel-
oped FAB M4 AML. As concomitant diseases patient
had severe cardiomiopathy and diabetes mellitus.Dur-
ing induction with low-dose Ara-C, he showed necrot-
ic cellulitis involving nose, left cheek and soft palate.
The lesion biopsy was carried out and the diagnosis of
Mucor spp. infection was made. Patient received Lipo-
somial Amphotericine B treatment for 12 weeks ( t.d.
16gr) without any improvement. He died at the end of
September in active disease, with  face ravaged by
infection. Antimicotic prophylaxis and empiric therapy
represent a basic step of the entire treatment in AML
since they help to prevent and to reduce the incidence
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of this heavy chemotherapy complication, but, up to
date, there are no weapons to avoid the risk of fungal
infections. Future approaches migth include preempi-
tive therapy on the basis of antigenemia dosage or oth-
er methods to an early screening of patients who must
be treated with intensive schedules and, being,hence,
at risk of prolonged severe neutropenia.     

PU241
INVASIVE PULMONARY ASPERGILLOSIS IN LEUKEMIC PATIENTS
MANAGEMENT FOR INTENSIVE CHEMOTHERAPY COMPLETATION IN
THE ERA OF NEW ANTIFUNGAL THERAPY
Pezzullo L, Fontana R, Finizio O, Graziani F, De Rosa C,
Bene L, Ferrara MG, Mettivier V
U.O.C. Di Ematologia, A.O.R.N. A. Cardarelli, Naples, Italy

Invasive pulmonary aspergillosis (IPA) remains a life
threatening complication in neutropenic patients. We
report our experience in the therapeutic management
of 8 patients with acute leukemia and IPA. Eight cases
of aspergillus IPA (5 acute myeloid leukemia; 1 acute
lymphoid leukemia and 2 myelodisplastic syndrome in
evolution) were studied between June 2001 and June
2003. All patients were in induction treatment when
IPA was diagnosed. Clinical signs included fever above
38 degrees and cough in all cases; chest pain in 3/8
cases (37.5%); hemoptysis in 3/8 cases (37.5%). Chest
X ray showed one lesion in 5/8 patients (62.5%) and
multiple lesions in 3/8 cases (37.5%). The diagnosis of
IPA was established by tissue biopsy in 2/8 cases (25%);
BAL in 2/8 cases (25%) and positive sputum in 4/8 cas-
es (50%); thoracic computed tomographic (CT) scans
were performed in all patients and showed one or mul-
tiple lesions with air crescent signs. Serological tests
(aspergillus antigenemia) were positive in 4/8 cases
(50%) late in the course of IPA. All patients were treat-
ed with i.v. Amphotericin-B (1 mg/kg/day) with subse-
quently itraconazole oral solution (neutrophyl recov-
ery). Pulmonary lobectomy was successfully combined
with medical treatment in two cases (25%) after hema-
tologic recovery and in one case was necessary (for
amphotericin failure) successfully started with vori-
conazole therapy. After infection all patients were sub-
mitted to consolidation therapy and one patient died
for invasive aspergillosys. Three patients were submit-
ted to BMT (37.5%) 1 allo and 2 auto, with ampho-
tericin or itraconazole oral solution as prophylaxis, and
no also showed fungal infection recurrence. The over-
all survival in all patients is 80% with follow-up of 7-
23 months. In conclusion a high index of suspicion and
careful clinical and radiological examination are the
key to identifying infected patients early and program-
ming the following therapeutic steps. Above all in
leukemia patients, prompt and aggressive administra-
tion of ant fungal agents seems to improve the out-

come of invasive fungal disease and to permit intensive
chemotherapy completition and transplant. In this
patients the very important disease is acute leukemia
and new ant fungal agents (voriconazolo; echinocan-
dine etc.) permited in this patients completition sched-
ules for leukemic disease and transplantation to con-
trol fungal infections.

PU242
RECOVERY OF A NECROTIZING DERMATITIS IN REFRACTORY ACUTE
MYELOID LEUKEMIA
D’Apollo N, Saviola A, Ferrari A, Volzone F, Pedrazzi P,
Longo G, Luppi M, Emilia G, Torelli G
Department of Oncology and Hematology, University
of Modena and Reggio Emilia, Modena, Italy

Cutaneous infections, particularly in neutropenic and
immunocompromised patients, like leukemic patients,
are difficult to manage and can rapidly become fatal if
not treated promptly. We report on a 57-year-old man
presented in July 1997 with essential thrombo-
cythemia, then treated with an anticlumping therapy.
In July 1998, the bone marrow and peripheral blood
pictures showed an evolution to a myelodysplastic syn-
drome, of refractory anemia with excess of blasts type,
then treated with occasional red blood cell infusions.
In July 2000, a progression to a blast crisis was evident:
Hb 5.7 g/dL, white blood cell count 5.6×109/L with 3%
neutrophils and 69% blasts, platelet count 9×109/L. As
the blasts were CD11 and CD33 positive an acute
myeloid leukemia of M1 FAB subtype was diagnosed
and a chemotherapeutic course (idarubicin and cytara-
bine) was done without a consistent remission. At that
time, a wide necrotizing dermatitis (cm.16×9)appeared
at right forearm, accompained by intermittent mild
fever. Hb 7.7 g/dL, WBC 1.8×109/L with 2% neutrophils
and 52% blasts, platelet count 10×109/L. A skin biopsy
specimen culture was positive for Staphylococcus epi-
dermidis, whereas the blood culture and the serologic
assay were negative. Antimicrobial susceptibility tests
showed high sensitivity for vancomicin that was
promptly administered intravenously (1g q12h). After
20 days of therapy the dermatitis resolved. Unfortu-
nately, the patient died one month later by myocardial
infarction. Our patient developed a serious Staphylo-
coccus epidermidis necrotizing dermatitis, during a
period of protracted neutropenia and when acute
leukemia has became not responder to chemothera-
py.It seems to be emphasized that, in neutropenic
patients, appropriate laboratory tests, including culture
of skin biopsy, may be necessary for the establishement
of diagnosis of infection, even when serology or blood
culture are negative. This approach can lead to recov-
ery of life-threatening infections, in relatively short
time, even in patients with refractory leukemic status.
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PU243
TRANSFUSION SAFETY AND NAT FOR HCV-RNA
D’Onofrio M,° Paesano L,° De Felice C,^ Vietri M,°
Macrì M,^ Perna E°
°Immunohematology and Trasfusion Medicine, Uni-
versity “Federico II”, Naples; ^Immunohematology and
Trasfusion Medicine, Hospital “A. Cardarelli”, Naples,
Italy

Introduction. According to Italian Legislature, Nucle-
ic Acid Amplification Testing (NAT) for searching HCV-
RNA is performed on all blood donors. NAT’s negativi-
ty is a necessary condition for biological validation of
blood units. The purpose of this test is to detect HCV
before the seroconversion, reducing the window peri-
od. The aim of this study is to compare NAT with MEIA
(Microparticle Enzyme Immno Assay) and SIA (Strip
Immunoblot Assay) establishing the benefits derived by
the introduction of this new test. Materials and meth-
ods. The qualitative detection of antibodies to hepati-
tis C virus (anti-HCV) in serum has been performed by
MEIA (Abbott Axsym System HCV 3.0). Repeatedly reac-
tive samples have been subsequently tested with SIA
(CHIRON RIBA HCV 3.0 SIA), which utilizes recombinant
HCV-encoded antigens (c33c and NS5) and synthetic
HCV-encoded peptides (5-1-1-cl00 and c22) immobi-
lized as individual bands onto test strips, to verify the
presence of anti-HCV. NAT has been performed by tran-
scription-mediated amplification assay (Chiron Procleix
TMA HIV-1/HCV Assay). Results. In the period between
June 2002 and June 2003, 10.088 blood units have
been tested; 67 of them have been eliminated. Results
are summarized in the table.

Units  (n.) MEIA NAT SIA

18 + + +
8 + − +

16 + − Indeterminate

10 + − −
8 Borderline − Indeterminate

7 Borderline − −

Conclusions: In literature, it’s reported that NAT
allows to detect donors affected with acute hepatitis
before the seroconversion with a frequency of
1:600.000 blood donations. The discordance among
NAT (negative) and SIA (positive) allows to underline
infected subjects (8), but with no viral replication in
act. We can affirm nothing about samples (16 + 8) with
negative NAT and indeterminate SIA. Instead, the con-
temporary negativity of NAT and SIA points out donors
(10 + 7) resulted false positive to MEIA screening. On
the base of our results, NAT is advantageous not as
screening, but because it is able to reduce the window

period from 66 to 14 days. In conclusion, such test,
associated to a rigorous pre-donation selection, based
on accurate anamnesis for risk factors and on sensiti-
zation of donors, is able to reduce the risk of a post-
transfusion hepatitis C.

PU244
ANTIFUNGAL STRATEGIES IN ACUTE LEUKEMIC PATIENTS WITH
PERSISTENT FEBRILE NEUTROPENIA
Fanci R, Casini C, Leoni F, Paci C, Bosi A
Unità Operativa e Cattedra di Ematologia, Azienda
Ospedaliera Careggi e Università di Firenze, Italy

Conventional amphotericin B (Con-A) remains the
gold standard for persistent febrile neutropenia or for
suspected or proven fungal infections, although adverse
effects are common. Liposomal formulations (L-Amb)
allow antifungal therapy to be administered with
potentially improved efficacy and reduced toxicity. We
examined febrile episodes in acute leukemia to evalu-
ate the efficacy of L-Amb in patients with persistent
fever or with suspected or proven fungal infections,
who had not tolerated or were unresponsive to Con-A.
Fungal infections were defined according to the
Mycoses Study Group criteria. Initially we used Con-A
(1-2 mg/kg/day) and then switched to L-Amb (1-3
mg/kg/day) if the patient had severe adverse effects;
patients who are concurrently receiving two or more
nephrotoxic drugs,are given L-Amb from the start. Dur-
ing the period 1998-2002, 300 febrile episodes
occurred in 224 patients (pts). Of 243 organisms iso-
lated in 146 bacteremias, 71% were gram positive, 27%
were gram negative and 2% were fungi. Antifungal
therapy was given in 26 febrile episodes (9%); Con-A
was used as initial therapy in 15 pts, L-Amb in 11 pts.
The switch from Con-A- to L-Amb was performed in 8
pts, and L-Amb-Con-A in 2 pts (53% and 18%,k respec-
tively). There were 9 valuable episodes with Con-A
treatment (4 FUO, 1 C.tropicalis fungemia,1 proven
Aspergillosis,3 suspected fungal pneumonia) and 17 in
L-Amb (6 FUO, 5 fungemia due to 1 C. famata, 2 C.
albicans, 1 C. Krusei, 1 Geotrichum capitatum, 1 proven
Aspergillosis, 5 suspected fungal pneumonia). Overall,
of pts treated with antifungal therapy, successful out-
come was achieved in 77% of pts: 78% with Con-A,
76% with L-Amb and death in 23%: 22% with Con-A
and 24% with L-Amb. In Con-A, failure was due to 1
FUO and 1 suspected, in L-Amb to 2 FUO, 1 C. Krusei
fungemia,1 suspected. The switching (significantly
higher in Con-A) was due to adverse effects; in Con-A
we recorded important hypokalaemia in 6 pts and
immediate reaction in 2 pts, in L-Amb only 2 immedi-
ate reactions. No patient had nephrotoxicity. Our results
confirm that L-Amb is an effective antifungal therapy
in a selected high risk population and is far less toxic
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than the conventional form of amphotericin. However
in some cases, high L-Amb doses or new agents, such
as voriconazole or caspofungin must be considered. 

PU245
PREVALENCE OF EXTRAHEPATIC MANIFESTATIONS IN 420 PATIENTS
AFFECTED BY HEPATITIS C VIRUS INFECTIONS
Mazzaro C, Rogato A, Grimaz S, Asquini l, Tropeano P,
Di Gennaro GP, Tirelli U, Virgolini L*
Department of Medicine, Pordenone General Hospital,
Division of Oncology, C.R.O. Aviano, Italy

The aim of the study was to assess the prevalence of
clinical and biological extraepatic manifestations of
hepatitis C virus (HCV) infection. We analyzed the nat-
ural history of extraepatic manifestations of HCV infec-
tions by reviewing data recorded previously during the
first visit of 420 consecutive patients with chronic HCV
infection. The prevalence of hematological, neurologi-
cal, nephrological, and dermatological manifestations,
including the presence of autoantibodies and cryo-
globulins was assessed. Extraepatic manifestations
were found in 165 patients (37.5%) with chronic
hepatitis C (more frequently in hepatic cirrhosis).
Extraepatic illnesses were present to a greater extent
in females. 146 patients (34%) had mixed cryoglobu-
linemia (MC) type III (87.6%) and type II IgM -k
(12.4%).30 patients (7.1%) affected with MC type II
showed cryoglobulinemic syndrome with purpura of
the lower extremities weakness and arthralgias. Periph-
eral neuropaty was found in 72 cases (17%), Raynaud
phenomenon in 71 (17%) and sicca sindrome in 13
(6%). Elevated level of reumatoid factor were found in
112 cases (27%), hypocomplementemia in 58 (14%).
Membranoprolipherative cryoglobulinemic glomeru-
lonephritis was found in 6 cases (1.4%). Low grade non
Hodgkin’s lymphoma (NHL), related to MC, were found
in 18 cases (4.2%). MALT lymphoma of the stomac was
found in 6 cases (1.4%), in two cases (0.5%) more a
large cells NHL and CLL were found. Only one IgG -k
myeloma was found. Monoclonal gammopaty was pre-
sent in 29 patients (7%). Autoimmune thyroiditis was
present in 6 cases (1.4%), porphirya cutanea tarda in 2
cases (0.5%) and lichen ruber planus in 6 cases (1.4%)
Elevated ANA were present in 11 cases (2.6%), AMA in
3 (0.7%) and ASMA in 16 (3.8%). In conclusion, extra-
hepatic clinical manifestations are frequently observed
in HCV patients. The most frequent hematologic abnor-
malities include mixed cryoglobulinemia, NHL and
monoclonal gammopathy. 

PU246
FATAL SCEDOSPORIUM APIOSPERMUM INFECTION AFTER
NON-MYELOABLATIVE TRANSPLANTATION
Sora F, Laurenti L, Chiusolo P, Carbone A, Piccirillo N,
De Matteis S, Posteraro B, Fiorini A, Reddiconto G,
Pagano L, Leone G, Sica S
Istituto di Ematologia, Università Cattolica del
Sacro Cuore, Roma, Italy

In the last years the use of fluconazole or ampho-
tericin B for prophylaxis in patients receiving stem cell
transplantation has a reduced of mortality rates sec-
ondary to invasive infection from Candida albicans, but
fungal infections still remain an important cause of
morbidity and mortality in patients with hematologic
malignancies and recipients of stem cell transplanta-
tion. Along with the most common fungal pathogens
as Candida and Aspergillus species, there are an
increase of infection caused by unusual opportunist
agent like Scedosporium Apiospermum, Zygomyces,
Fusarium. We report a fatal case of S.Apiospermum in
a patient receiving a non myeloablative allograft from
an HLA-identical sibling. She was a 57-year-old woman
affected by multiple myeloma IgA lambda, stage IIIA,
xrefractory to first line chemotherapy. Six months after
an autologous peripheral blood stem cell transplanta-
tion, while disease was in partial remission, she received
a conditioning regimen including fludarabine and mel-
phalan and rabbit antithymocyte globulin (3mg/kg from
day -3 to day -1). GvHD prophylaxis included standard
dose cyclosporine and methotrexate. Patient received
antibiotic prophylaxis with ciprofloxacin, acyclovir and
amphotericin B oral solution from the start of condi-
tioning. During the early phase after graft infusion she
developed chest pain and fever and received empirical
broad spectrum antibiotic therapy and intravenous
liposomal amphotericin B (3 mg/kg) for persisting fever
after 72 hour of hyperpyrexia. Chest XR showed a right
lower lobe infiltrate. On day +14 the bone marrow aspi-
ration showed a trilineage engraftment and neutrophil
count was < 1000/µL. Despite PMN recovery, patient’s
condition worsened and fever persisted. The chest XR
showed multiple bilateral lung interstitial and alveolar
infiltrates. Bronchoscopy showed a normal mucosae;
bronchial lavage, only partially hematic, was collected
and microbiological cultures were performed. Empiri-
cally echinocandin (50 mg/day after a first dose of 70
mg) was associated to liposomal amphotericin B. After
few days the patient developed progressive hypoxiemic
respiratory failure, mechanical ventilation was required,
despite this she developed tension-pneumothorax five
days and she died on day +22. All blood cultures per-
formed were sterile, but a mould grew out of bronchial
lavage. The fungus was identified as Scedosporium
Apiospermum, an anamorphic state of Pseudallescheria
Boydii. Autopsy revealed multiple lesions concentrated
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mainly in both lungs: in the upper right lobe a quite
large nodular yellowish spongy-dry lesion with the
characteristics of mycetoma was found. The brain pre-
sented multiple small hemorrhages in the white mat-
ter of cerebrum, cerebellum, pons and under the fourth
ventricle floor. No other fungal localization was detect-
ed. Disseminated S. apiospermum infection is a rare,
but often fatal complication in immunocompromized
hosts. It histologically and radiologically resembles
invasive Aspergillus infection and early diagnostic is
challenging often results in delay of appropriate med-
ical therapy. Risk factors include allogeneic stem cell
transplantation, T-cell depletion, tandem transplanta-
tion (autologous and allogeneic) and the use of ATG in
the conditioning regimen. Early institution of antifun-
gal treatment combining liposomal amphotericin B and
echinocandin was not effective in this patient which
progressed to respiratory failure and died.

PU247
DISSEMINATED CRYPTOCOCCOSIS DIAGNOSED BY BONE MARROW
EXAMINATION IN A CHRONIC LYMPHOCYTIC LEUKEMIA PATIENT 
Arcari A, Anselmi E, Bernuzzi P, Bertè R, Civardi G,°
Lazzaro A, Moroni FC, Vallisa D, Cavanna L
Oncologia Medica ed Ematologia, Ospedale “Gugliel-
mo da Saliceto”, Piacenza, Italy, °Medicina Interna,
Ospedale di Fiorenzuola d’Arda (PC), Italy

Cryptococcosis continues to be an important oppor-
tunistic infection in immunocompromised patients,
particularly in those with acquired immunodeficiency
syndrome. Disseminated cryptococcosis is also seen in
hematologic patients, but there are few descriptions of
bone marrow involvement in HIV negative cases. A 75
year-old man affected by Rai stage II B-CLL, previous-
ly treated with chlorambucil and prednisone with par-
tial response, was admitted at our Department for fever
(maximum 39 °C) of one week duration and progressive
pancytopenia (leucocyte count 1,54×109/L, 35% neu-
trophils, 55% lymphocytes, 5% monocytes, hemoglo-
bin 8,7 g/dL, platelet count 8×109/L). Other laboratory
investigations showed a low CD4 count (CD4+ absolute
value 279/mm3, with CD4/CD8 ratio 3.53), normal LDH,
β-2 microglobulin 7,66 mg/L, γ-globulin 22%. A bone
marrow trephine biopsy revealed an interstitial infil-
trate of small B-lymphoid cells (50-60% of cellularity)
and numerous yeast-like encapsulated cells in a mucoid
matrix with gelatinous appearance. There was also a
granulomatous response with hystiocytes and giant
cells. The yeast cells stained black with Grocott’s
methenamine silver stain and were surrounded by a
capsule that stained brilliant magenta with muci-
carmine. The diagnosis of bone marrow cryptococcosis
was subsequently confirmed by aspirate culture, that
led to Cryptococcus neoformans identification. The

cryptococcal antigen titre detected by latex agglutina-
tion test was 1: 8192. A chest-X ray revealed a right
upper-lobe pulmonary infiltrate, while a CT scan
showed multiple hypodense intracerebral masses, with-
out contrast enhancement, located in the occipital lobe,
cerebellum and basal nuclei. Despite intravenous anti-
fungal therapy with liposomal amphotericin B the
patient presented a progressive impairment of cogni-
tive functions and died for multiorgan failure after
three weeks.  Disseminated cryptococcosis is a rare but
life-threatening fungal infection. Direct demonstration
of yeast-like cells by bone marrow examination, con-
firmed by culture isolation and serology, could be very
important in immunocompromised patient, particular-
ly in case of febrile pancytopenia.

PU248
SUCCESSFUL CONTROL OF PULMONARY AND CEREBRAL
ASPERGILLOSIS WITH VORICONAZOLE IN A PATIENT AFFECTED BY
ACUTE PROMYELOCYTIC LEUKEMIA
Servida P, Lunghi F, Corti C, Ciceri F, Pescarollo A,
Sessa M,* Crippa F,° Pontesilli S,** Bregni M
Hematology and Bone Marrow Transplant Unit; 
°Infectious Disease Department; *Neurology Depart-
ment, °Infectious Disease Department, **Neuroradio-
logy Department; Ospedale San Raffaele, Milan, Italy

A 52-yo patient, diagnosed with AML-M3 in January
2002, developed pulmonary and cerebral aspergillosis
during neutropenia following induction treatment
according to AIDA 2000 protocol. Pulmonary localisa-
tions were characterised by multiple nodules in both
lungs, of diameter between 3 and 5 cm. A broncoalve-
olar lavage was performed, with the growth of
aspergillus fumigatus. CNS localisation was charac-
terised by two bilateral and symmetrical lesions, each
about 3 cm of diameter, located in the parietal lobes.
Diagnosis was confirmed through a brain biopsy which
showed aspergillus hyphae. Colture gave growth to
aspergillus fumigatus. Patient symptoms were charac-
terized by fever, visual disturbances, slow ideation,
ataxia, headache. Infection progressed during initial
treatment with liposomal amphotericine. After fifteen
days of treatment with amphotericine, compassionate-
use voriconazole was started. At the same time the
patient started to assume prophylactic treatment with
diphenylidantoine. During the first 15 days of treat-
ment with voriconazole the patient improved, and he
was discharged with persistence of mild neurological
symptoms. Over the following months on treatment
the pulmonary lesions improved, and the two cerebral
lesions remained stable. After the first cycle of
chemotherapy, the patient still showed persistence of
leukemia, with evidence of molecular disease: due to
the infectious complication, he did not undergo any
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other chemotherapy cycle, but continued only oral
maintenance treatment with ATRA, 1 week q3w. This
treatment was able to obtain the disappearance of
PML-RAR-α transcript from bone marrow. After 15
months of treatment with voriconazole at 400 mg po
qd, patient is in excellent clinical conditions. He has no
pulmonary symptoms. He does not present any neuro-
logical symptoms and he is continuing prophylactic
treatment with dintoine. Biochemistry showed a per-
sistent and important increase in colestatic indexes
(GGT and ALP) without any elevation of bilirubin and
with only mild elevations of AST and ALT. This report
shows that prolonged treatment with voriconazole can
successfully control a cerebral localisation of
aspergillus infection. Again, it shows that prolonged
treatment with voriconazole can be very well tolerat-
ed, and can be administered without causing severe
clinical adverse effects. Cotreatment with antiepilectic
drugs is feasible. At the same time, it is interesting to
note, as already shown by others, that successful con-
trol of AML-M3 can be obtained on the middle term by
only one cycle of induction therapy, and subsequent
maintenance with ATRA.

PU249
PROMPT RESOLUTION OF NASAL ASPERGILLOSIS WITH
INTRA-NASAL INSTILLATION OF LIPOSOMAL AMPHOTERICIN-B
(AMBISOME) AND GRANULOCYTE TRANSFUSIONS. A CASE REPORT
Gaitani S, Piccaluga PP, Ricci P, Martinelli G,
Malagola M, Rondoni M, Vigna E, Bosi C, Finelli C,
El-Cheikh J, Bianchini M, Laterza C, Fiacchini M,
Visani G,* Baccarani M
Institute of Haematology and Medical Oncology “L.
and A. Seràgnoli”, S. Orsola-Malpighi Hospital, Univer-
sity of Bologna, Italy, *Department of Hematology, S.
Salvatore Hospital, Pesaro, Italy

Visceral fungal infections are a serious complication
during chemotherapy in acute myeloid leukemia (AML)
patients. At present, intravenous (i. v.) deoxicholate
amphotericin B (fungizone) is the most frequently
employed schedule for the treatment of these infec-
tions, and nephrotoxicity and infusion related chills are
the principal adverse effects. The new liposomal for-
mulation of amphotericin B, amBisome (Gilead Sci-
ence), is also currently used in patients not tolerating
the conventional formulation. These two drugs have
also been tested as an aerosol in order to increase the
pulmonary concentration and reduce their systemic
toxicity. Moreover, the successful direct instillation of
antifungal agents into a pulmonary aspergilloma has
been described. In some cases, lung surgery can be pro-
posed for isolated aspergillomas, while granulocyte
transfusions have also been utilised in case of invasive
mycosis. Other new drugs recently developed, showed

encouraging preliminary results, but, at this time, they
are not yet currently employed. Here, we successfully
used granulocyte transfusions and amBisome, for the
first time given toghether as i. v. and direct intra-nasal
instillation, in AML patients, with nasal aspergillosis,
resistant to i. v. deoxicholate amphotericin B. A 38 year-
old man, diagnosed for acute myeloid leukemia (AML),
M2 subtype, was treated at our institution with ICE as
induction regimen. During neutropenia, he developed
fever and nasal inflammation. CT scan and local biop-
sy allowed to make a diagnosis of aspergillosis. Stan-
dard intra-venous (i. v.) amphotericin B was not effec-
tive and induced hypokalemia and electrocardiogram
abnormalities. We than administered granulocyte
transfusions and the liposomal formulation of ampho-
tericin B (amBisome, Gilead Science), both i. v. and
directly intranasal. After some days, despite persisting
neutropenia, the infection was resolved, without any
toxicity. We think that intranasal administration of
amBisome might be useful for nasal aspergillosis in
neutropenic AML patients.

Funding: supported in part by AIL (Bologna and
Pesaro), AIRC, COFIN 2001 (S. Tura) and COFIN 2002 (M.
Baccarani) grants, Ateneo 60% (Baccarani and Fiacchi-
ni), Fondazione del Monte di Bologna e Ravenna.

PU250
A CASE OF STAPHYLOCOCCAL TOXIC SHOCK SYNDROME WITH
EXPANSION OF TCRαβ+, CD4/CD8 DOUBLE NEGATIVE
LYMPHOCYTES 
Carulli G,* Lagomarsini G,° Azzarà A,* Testi R,*
Riccioni R,* Ghimenti M,§ Petrini M*
*Division of Hematology, Department of Oncology,
Transplants and New Technologies in Medicine,
University of Pisa, °Critical Care Unit, University of
Pisa, §Laboratory of Clinical Pathology, Azienda Ospe-
daliera Universitaria Pisana, Pisa, Italy

A 55-year-old woman presented with toxic shock syn-
drome (TSS) due to Staphylococcus Hemolyticus. During
the course of the disease a significant leukocytosis
(20×109/L) with lymphocytosis (16×109/L) appeared and,
after flow cytrometry evaluation by means of MoAbs, a
high number (7×109/L) of TcR αβ+ CD4/CD8 double neg-
ative (DN) T-lymphocytes was observed both in bone
marrow and in peripheral blood samples. The immuno-
phenotypic properties of circulating lymphocytes were
evaluated during the course of TSS, which was treated
successfully. The percentage of DN T-lymphocytes
decreased slowly and two weeks after clinical remission
a significant number of DN T-lymphocytes (1.05×109/L)
was still observed. The complete correction of the altered
lymphocyte immunophenotype was observed only one
month after recovery from TSS, when the WBC differ-
ential count was PMN 74%, lymphocytes 23%, mono-

375

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003



cytes 3% and the immunophenotype was CD3:75%,
CD4:40%, CD8:35%, CD5:76%, CD19:15%, CD56:10%.
The immunophenotype of circulating and bone marrow
lymphocytes was studied also during a phase of an aspe-
cific febrile episode observed two months after recovery,
but a subset of CD4/CD8 double negative T- lympho-
cytes was not found. Staphylococcal TTS is generally
caused by production of a staphylococcal exotoxin
named TSST-1, which acts as a superantigen, binds to
both MHC class II molecules and specific Vβ regions of
the T-cell receptor and leads to the activation of both
antigen-presenting cells and T lymphocytes. As a con-
sequence, production of pro-inflammatory cytokines and
T cell proliferation occur with: release of IL-1, γ-IFN and
TNF by monocytes, powerful proliferative effects on T
cells, profound state of T-cell unresponsiveness. How-
ever, after an extensive Medline review, this is the first
case of TSS characterized by expansion of DN T-lym-
phocytes. A very small subset of TcR αβ+ DN T cells can
be found in normal bone marrow, liver, thymus, skin.
These cells show peculiar immune regulatory properties
and can increase in particular autoimmune diseases. Our
finding may represent a peculiar effect of lymphocyte
stimulation by the staphylococcal exotoxin and suggests
that further studies should be carried out in TSS, aimed
to achieve a deeper knowledge of the lymphocyte
immunophenotype in this peculiar disease.

PU251
ACUTE HEPATITIS C VIRUS INFECTION IN PATIENTS WITH
HEMATOLOGIC MALIGNANCIES
Tozzi A,° Fanci R,* Leoni F,* Bosi A,* Taliani G°
°Clinica delle Malattie Infettive; *UO e Cattedra di
Ematologia, AO Careggi, Università degli Studi di
Firenze, Italy

Patients with hematologic disease require repeated
blood and platelet transfusions. Therefore these subjects
are exposed to a significant risk of acquiring post-trans-
fusion hepatitis C virus (HCV) infection. However immu-
nosuppression may cause a delay in seroconversion and
a correct interpretation of clinical and biochemical data
can be difficult. Our study was aimed at describing the
clinical course, the pattern of seroconversion, the behav-
iour of HCV-RNA and its correlation with HCV core anti-
gen levels in four consecutive patients with hematolog-
ic malignancies and acute HCV infection. Patients and
methods: Four patients with hematologic malignancies
(3 pts with acute myeloid leukemia, one with multiple
myeloma) and acute HCV infection were studied. All
patients were off-therapy for the underlying malignan-
cy and were not cytopenic. Clinical and biochemical
examination was performed regularly and sera obtained
at 7-28 days interval (mean 19 days) during the acute
phase were analysed for the presence of HCV antibod-

ies (ELISA), HCV RNA (PCR), and HCV core antigen
(ELISA). Results: Acute HCV hepatitis was characterized
by serum aminotransferase (AST, ALT) levels rise (mean
ALT value±SD at onset 266±163 U/L). Jaundice was pre-
sent in 3/4 cases with a mean bilirubin peak level of
17.7±9.2 mg/dL. Anti-HCV was detected at onset in one
patient, while it was negative in the remaining 3 cases.
During the acute disease it became detectable in one
patient after 12 weeks, in one patient remained unde-
tectable after 15 months and in one patients was still
undetectable 9 weeks after onset of acute hepatitis
when the patient died for sepsis. HCV-RNA was readily
detected with a mean value of 751.666 ±972.911 IU/mL,
and remained detectable with variable fluctuations for
the entire duration of follow-up (9-15 months) indicat-
ing progression of the infection to chronicity. HCV geno-
type was identified in 3 patients and it was 1b in all
cases. ALT levels were persistently raised, showing in
only one patient transient fluctuations to normal values
during a 12 weeks period. HCV core antigen was posi-
tive in all sera, with a mean value of 84±106 pg/mL,
concomitantly to HCV-RNA and its levels correlated sig-
nificantly with the HCV RNA serum levels (Pearson’s test
R=0.006, p <10-6). Conclusions: Acute HCV infection
represents still a risk in patients with hematologic dis-
eases requiring blood transfusions, and the prevalent
genotype seems to be 1b. Progression of acute HCV
infection to chronicity is commonly observed in such
patients. The delay or the lack of seroconversion during
the acute disease underlines the need for HCV RNA
detection in any patient with acute rise of ALT levels.
HCV core antigen testing may prove a useful, cost-effec-
tive diagnostic tool for screening and follow up in a set-
ting where risk of infection and toxic injury of the liver
may represent a diagnostic challenge.

PU252
PROBABLE ASPERGILLOSIS WITH LUNG AND BRAIN STEM
INVOLVEMENT. FAVORABLE OUTCOME WITH VORICONAZOLE THERAPHY 
Zigrossi P, Paccagnino L, Bertoncelli MC, Bobbio F,
Campanini M
Azienda Ospedaliera Maggiore della Carità di Novara,
Medicina 2, Novara, Italy

Aspergillosis is the more common infection by fila-
mentous fungi in hematologic malignancies. A diag-
nosis of proven aspergillosis, according to EORTC/MSG
classification, requests positive histo-cytopathologic
examination or positive culture of the affected site. A
positive test for aspergillus antigen supports only a
probable diagnosis. In a recent study of GIMEMA, brain
aspergillosis was diagnosed in 37/391 patients, in 35
the diagnosis was confirmed at autopsy, and only in 2
it was made from biopsy, 36 patients died (Pagano L
Haematologica 2001 86:862) With the new antifungal
therapies, brain aspergillosis could no more be an
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invariably fatal disease. In order to study this very seri-
ous complication perhaps more flexible diagnostic cri-
teria are needed, because these patients are usually too
ill to undergo invasive tests. Otherwise the clinical
applicability of the EORTC/MSG classification has been
recently discussed (Martino S Ann Hematol 2003;82:80-
2)  A 65-year woman was admitted in our department
with myeloid acute leukemia M4. She had broncho-
pneumonic infection of the lower left lobe. She was
treated with tazobactam 12 g and levofloxacin 500 mg,
fluconazole 200 and then 600 mg. ICE-chemotherapy
was started three days after the admission, followed by
filgrastim 300 µg. Neutropenia <100 neutrophils/mm3

lasted from the fifth to the eighteenth day from the
beginning of chemotherapy. The patient was very ill
with profound asthenia, moderate dyspnea and
hypossiemia, dry cough, remitting fever up to 40°C,
bibasilar rales. Blood cultures were positive for Staphy-
lococcus epidermidis and Enterococcus faecium.
Meropenem 3 g, teicoplamine 400mg, amikacine 1gr,
and ceftazidime 6gr were also used. Cytomegalovirus
antigen/DNA in the blood and Pneumocystis carinii in
the sputum were absent. On the sixth day ampho-
tericin-B was started, but the conditions remained very
serious also after the rise of neutrophils. TC-scan of the
chest showed multiple diffuse nodules. From the fif-
teenth day dizziness and mild obnubilation and from
the eighteenth day left hemyparesis developed. Head
Tc-scan didn’t show any lesion. RMN demonstrated dif-
fuse signal alteration of the of brain stem at the pon-
tal level. Desametazone 8mg day was introduced.
Platelia-test for galactomannan antigen of Aspergillus,
which was first negative became positive in two deter-
minations (eighteenth and twentieth day). The intro-
duction of liposomal-amphotericine-B didn’t lead to
any improvement. Twenty days after the beginning of
chemotherapy we suspended amphotericin-B, for the
lack of results and also for intractable hypokaliemia
and started voriconazole 200 mg twice iv. After 2 days
fewer subsided, obnubilation, cough and dyspnea
improved. Biopsy showed complete remission. She had
a second course of chemotherapy without complica-
tions. There is now a nearly complete remission of neu-
rologic signs and a slight improvement at RMN. She is
continuing voriconazole 400 mg p.o. Brain involvement
by aspergillus is an almost always fatal disease in
immunocompromised patients. Brain-stem involvement
can also be rapidly fatal for the threat to vital functions.
In this patient there was a probable or perhaps possi-
ble (depending on the interpretation of nodular lesions
at CT scan) lung and brain infection. Voriconazole ther-
apy determined a substantial improvement. It seems
that this drug could become the first-line therapy for
cerebral aspergillosis (Delastours V et al. Eur J Clin
Microbiol Infect Dis 2003;22:297). This unexpected
favourable outcome can suggest that CNS involvement
by aspegillus needs a different approach from other

localizations, in particular studies in order to establish
if a combination of imaging, neurologic signs and
galactomannan antigen (or DNA-PCR) could be suffi-
cient to make a sensitive and specific early diagnosis,
and to test the best therapy for these patients. 

PU253
SEVERE ULCERO-HEMORRHAGIC CYTOMEGALOVIRUS COLITIS,
TREATED WITH FOSCARNET, DURING STANDARD INDUCTION
CHEMOTHERAPY FOR ACUTE LYMPHOBLASTIC LEUKEMIA
Riva G,° Luppi M,° Potenza L,° Morselli M,° Saviola A,°
Ferrari A,° Torelli G°
°Dipartimento Misto di Oncologia ed Ematologia,
Sezione di Ematologia, Università Di Modena e Reggio
Emilia, Modena, Italy

Cytomegalovirus (CMV) colitis is a fully recognized
complication in acquired immunodeficiency syndrome
(AIDS) as well as in solid organ and bone marrow trans-
plant settings. In other subsets of immunocompromised
patients, such as those undergoing antineoplastic ther-
apy, CMV colitis is a rare but equally serious disease.
Here we describe the case of a 39-year-old male affect-
ed with common B-cell acute lymphoblastic leukemia
(B-ALL) with chromosomal translocation t(1;19) who
developed abdominal pain, diarrhoea and profuse rec-
torrhagia on day +25 after the start of induction
chemotherapy with daunorubicin (DNM), vincristine
(VCR), prednisone (PDN) according to the GIMEMA LAL-
2000 protocol. Urgent colonoscopy allowed to identi-
fy three large ulcerations, easily bleeding, associated
with fibrinous-necrotic material, involving the caecum,
transverse colon and descending colon-sigmoid transi-
tion. Multiple biopsies of the colonic lesions were
obtained and histological studies on biopsy specimens
were performed. Endoscopic gross findings, cytopatho-
logic features and immunohistochemical assays were
highly suggestive of CMV colitis. Positivization of CMV
antigenaemia (2 nuclei per 200 000 cells) was detect-
ed. Because of the neutropenic state of our patient, we
opted for a three-week treatment with Foscarnet,
obtaining a rapid resolution of gastrointestinal symp-
toms and persistent negativization of CMV antige-
naemia. Further evaluation showed a significant
improvement of the endoscopic and histological find-
ings. This is the first reported case of CMV colitis
occurred during standard induction chemotherapy for
ALL. We discuss the case and focus on the problemat-
ic issues regarding diagnostic process for gastroin-
testinal CMV disease and antiviral treatment options in
ALL patients diagnosed with CMV colitis.
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PU254
SUCCESSFUL OUTCOME OF A DISSEMINATED FUSARIOSIS IN
A PATIENT WITH ACUTE MYELOID LEUKEMIA
Miggiano MC,* Soli M,§ Nicolin R,^ Scarparo C,°
D’Emilio A,* Castaman G,* Rodeghiero F*
Divisione di Ematologia,* Servizio di Immunoematolo-
gia,§ Divisione di Malattie Infettive,^ Servizio di Micro-
biologia e Virologia,° Ospedale S. Bortolo, Vicenza,
Italy

Fusarium species are common soil saprophytes. In
immunocompromised patients they are actually identi-
fied as an emerging infective agents. In these patients,
this filamentous fungus causes aggressive infections
with a very poor prognosis and an high mortality rate,
despite antifungal therapy. We report the case of a
young patient with acute myeloid leukemia (AML) who
presented a disseminated fusariosis. A 25-year-old
woman was admitted for acute myeloblastic leukemia
(FAB M0) and underwent induction therapy including
idarubicin, etoposide and cytarabine. Four weeks later, a
bone marrow aspirate demonstrated complete infiltra-
tion by leukemic cells. The patient was then treated with
high dose cytarabine and mithoxantrone as salvage ther-
apy. Two weeks later (8 weeks of neutrophil counts
below 0.5×109/L) the patient developed disseminated
skin eruption consisting of several nodules with differ-
ent aspects: papuloerythematous, hemorrhagic, with
brim, with central necrosis (especially on the limbs).
Arthralgia and swelling of the arms, hand and legs with
functional impairment and severe asthenia were also
present. After two days she developed fever and a pro-
gression of the cutaneous picture was observed, with
diffuse, severe muscle and joint pain. Fusarium solani
was isolated from skin biopsy and multiple blood cul-
tures.  The patient was treated with liposomal ampho-
tericin B plus flucytosine. After the first days of treat-
ment general conditions worsened. Because of persistent
and severe neutropenia she was also infused with nor-
mal donor granulocytes from apheresis. The treatment
obtained a slow improvement, with disappearance of
the fever, reduction of the pain and of the skin lesions.
The hematologic recovery was complete and the marrow
aspirate showed complete remission. She started a phys-
iotherapeutic program and was discharged from the
hospital 3 months after her admission. According with
the literature, this report confirms that invasive fusar-
iosis is a rare and life-threatening complication but a
combination of systemic antifungal agents and granu-
locytes from single donor apheresis can improve the out-
come in neutropenic patients.

PU255
CIPROFLOXACIN-LEVOFLOXACIN RESISTANT ESCHERICHIA COLI
INFECTIONS IN NEUTROPENIC PATIENTS ON PROPHYLAXIS WITH
QUINOLONES
Zuffa E,° Molinari Al,° Salvucci M,° Tarlazzi P,*
Zanchini R,° Albertini P,° Zaccaria A°
Hematology Unit, S. Maria delle Croci Hospital,
Ravenna, Italy,° Operative Hospital Hygiene Unit, S.
Maria delle Croci Hospital, Ravenna, Italy*

Introduction: Bacterial infection is a major cause of
mortality in patients with cancer and prolonged neu-
tropenia. In spite of several clinical studies and of an
extensive use of quinolones, the beneficial effects of oral
prophylaxis in neutropenic patients remain controversial,
because of the increasing frequency of Gram positive
infections and of the emergent resistance of Gram neg-
ative pathogens. Design and Methods: We analyzed the
episodes of bacteremia during febrile neutropenia
occurred among adult patients followed in our Hema-
tologic Unit from January 2000 to December 2002. We
evaluated the therapeutic phases with high infective
risk: induction, consolidation and savage treatment for
acute leukemias and high dose chemotheraphy and
autologous hemopoietic stem cell transplantation
(HSCT) for acute leukemias and lymphoprolipherative
disorders. Results: During this period we followed 128
high infective risk phases: 35 in the first year (11 autol-
ogous HSCT and 24 acute leukemias), 43 in the second
year (7 HSCT and 36 acute leukemias) and 50 in the third
(13 HSCT and 37 leukemias). All the patients were on
prophylaxis with quinolones (Ciprofloxacin 500 mg twice
daily or Ciprofloxacin 500 mg daily × os) since the start
of chemotherapy until granulocytic recovery (>
500/mm3). The incidence of febrile neutropenia and the
rate of bacteraemia were similar: 12 (34%), 15 (35%)
and 14 (28%) during 2000, 2001 and 2002 respectively
during 2000, 2001 and 2002. On the contrary, blood cul-
tures gave different results:. Gram positive microorgan-
isms were responsible for 83% and 80% of the bac-
teremia episodes during the years 2000 and 2001, while
during the last year the Gram negative pathogens rep-
resented the 70% of the isolated from blood (p=0.003).
In particular Escherichia Coli resistant to ciprofloxacin
and levofloxacin was isolated in 8/10 cases (80%). All
the patient but one with Escherichia Coli sepsis, were
previously treated with quinolones. Conclusions:
Although the good clinical efficacy and compliance of
quinolone prophylaxis have been clearly established, ever
increasing number of reports point out the frequent
occurrence of Gram negative bacteria resistant to
quinolones, especially Escherichia Coli. The experience of
our hospital, with a quick change in the ethiology of
bacteremia and the prevalence of quinolones resistant
enterobacteria suggests that the fluoroquinolone pro-
phylaxis should be carefully discussed in the future.
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PAIN SYNDROMES IN HEMATOLOGIC MALIGNANCIES
Niscola P, Giovannini M,* Scaramucci L, Palombi F,^
Conte E,^^ Morucci M, Montanaro M, Amadori S,^
Arcuri E,** Morabito F°
Hematology Unit, ASL Viterbo, *Hematology Unit, ASL
Frosinone, ^Hematology Unit, Tor Vergata University
(Rome), Azienda Ospedaliera sant’Andrea, Rome, **Pain
Clinic and Palliative Care Unit, IFO, Istituto San Raffae-
le, Rome, °Transplantation Unit, Reggio Calabria, Italy

Patients with hematologic malignancies may experi-
ence many different types of pain, related to the dis-
ease itself, the treatments, debility or to other illness.
Pain syndromes in this setting are the least studied and
only a few data have been reported, included general-
ly in series of patients with solid tumours. In the set-
ting of acute lymphoblastic leukemia, a 40% incidence
of bone pain as presenting feature has been reported
(Jonsson OG, 1990). An italian survey reported on the
pain syndromes in patients with malignancies of
hematopoietic origin in advanced phase of disease fol-
lowed at home (Rivista Italiana di Cure Palliative, Sep-
tember 2000). Out of 469 patients, 244 (52%) had pain,
presenting 284 pain syndromes. The underlying causes
of pain were identified as follows: bone marrow (BM)
expansion in 33% of cases, lymphadenopathy and vis-
ceral involvement in 18%, osteolysis in 16%, oral
mucositis in 11%, herpetic neuralgia in 6%, meningeal
disease in 5%, and other causes in 11%. The mechanism
of pain syndromes diagnosed was: deep somatic in
56%, superficial somatic in 15%, visceral in 14%, mixed
in 8% and neuropathic in 7% of cases. Incident pain
was observed in 38% of all pain syndromes. In all dis-
eases deep somatic pain was prevalent. Eighty-five per-
cent out of the visceral pain syndromes was observed
in non-Hodgkin’s lymphoma patients. Out of 284 pain
syndromes, 150 (51%) were caused by bone involve-
ment. In a russian study (A. Novik, ASH 2002) on 88
patients with hematologic malignancies and 138 with
solid tumours, the prevalence of pain was significant-
ly higher in the first group as compared to the second:
60% and 75% respectively. Out of 106 adults in the
final phase of acute myeloid leukemia, considered in a
recent paper, pain requiring morphine administration
was recorded in 76% of patients (Stalfelt AM, 2003).
The most disease-related pain syndromes are of bone
origin, due to BM expansion, osteolysis and, although
rarely reported, to the BM necrosis, in which patients
present with the clinical triad of fever bone pain, and
a leucoerythroblastic reaction or pancytopenia. In the
setting of chemotherapy, mainly in patients who have

received myeloablative doses, the most common
painful complication is oral mucositis that frequently
require therapy with systemic opiates, supplemental
intravenous fluids and extended hospitalisation (Sonis,
2001). Oral mucositis is associated with significantly
worse clinical and economic outcomes in blood and
BM transplantation. The pain management is a clinical
challenge, considering that many variables, such as
concomitant severe neutropenia and thrombocytope-
nia, likely to be involved. The use of non steroidal anti-
inflammatory drugs (NSAIDs), is currently avoided,
although there aren’t available data on the safety in
this setting of the novel selective COX2 inhibitors, that
has been reported to have less effect on constitutive
renal, gastric and platelet COX1 activities. Steroids can
provide indirectly pain relief, blocking the COX-2
enzymes, reducing the peritumoral edema and resolv-
ing critical compression exerting by occupying-space
masses. A correct diagnosis of the painful lesion and the
mechanism is the main feature of pain guiding thera-
peutic interventions. Most active hematologic neo-
plasm retained, at least in part, sensitivity to specific
antineoplastic measures, even in advanced phase of
their disease course. So, chemotherapy, steroids and
radiotherapy given with palliative intent may be taken
into account. The analgesic therapy, overlapping the
tumour-directed treatments or representing the only
measure when they are not applicable, may be regularly
re-adapted on the base of the often fluctuating pain
intensity, assessed by the validated subjective rating
scales. The pharmacological tailoring approach elabo-
rated by WHO, able to control 90-95% of cancer-relat-
ed pain, has not been perspectively tested in this set-
ting. In thrombocytopenic patients, paracetamol may
be suggested in the place of NSAIDs in mild to moder-
ate pain syndromes, the mild opiates, as tramadol, in
moderate cases and the use of potent opiates for the
treatment of severe pain. Although continuous bone
pain responds well to opiates, incidental pain is diffi-
cult to control, may causing, in patients with a stable
pain relief at rest, episodes of acute pain, due to dis-
ease localisations, mainly those affected by multiple
myeloma, related to volitional movements, posture and
touch. The pain associated to oral mucositis may be
relieved by intravenous morphine on continuous infu-
sion or by transdermal fentanyl. In a study on trans-
dermal fentanyl (A. Nosari et al., ASH 2002) in 34
patients treated with intensive chemotherapy and in 12
BM transplant recipients, analgesia was achieved in
43/46 (93%) patients with good compliance. Given the
lack of data from studies specifically addressing this
issue, the pain in these patients may be under recog-
nised and under-treated. Further studies aimed to
improve the pain management in the hematologic set-
ting are awaited.
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EFFECTIVE PAIN RELIEF BY GABAPENTIN AND TRAMADOL IN
PRIMARY AMYLOIDOSIS-ASSOCIATED POLINEUROPARHY:
A CASE REPORT
Niscola P, Scaramucci L, Bongarzoni V, Morucci M,
Andrizzi C, De Gregoris C, Tini V, Montanaro M
Hematology Unit, Montefiascone Hospital, Azienda
Sanitaria Locale ASL Viterbo, Italy

Peripheral polineurophathies (PNP) are the presenting
feature in about 15% of patients with AL Amyloidosis,
may developing at some point of clinical course in up to
35% of cases. We report on a patient presenting a PPN-
associated AL Amyloidos. Case report: A 58 years old
kept under our observation on April 1998 because of a
Ig G-λ monoclonal gammopaty. A Congo red stained of
perumbelical fat (PUF) aspirate was performed demon-
strating the absence of amyloid substance. The patient
remained stable until three years later when the patient
developed strength loss to the lower limbs with pro-
gressive ascending numbness, paresthesias, dysesthesias
and lancinating pain, without aautonomic symptoms or
strength deficits. An electomyography showed an axon-
al sensorimotor neuropaty of the lower limbs. The anti-
nerve antibodies (anti MAG) were negative. An amyloid
PPN was suspected and patient was re-evaluated. A 25%
plasma cells was found in bone marrow; the PUF
revealed the presence of amiloyd substance; an Rx ray
survey evidenced diffuse skeletal osteolitic lesions; the
paraprotein level was 3,05 g/dL. A polichemotherapy,
including melphalan, dexamethasone and intravenous
zolendronate, was started. Pain, evaluated with a numer-
ical rating scale (NRS), given a rating of 1 to 10, was
turning out unrelived by the specific therapy and wors-
ened (NRS = 8) after the end of the first MD cycle,
although the administration of tramadol and paraceta-
mol. He receiveid a symptomatic therapy with gaba-
pentin, at progressively increasing doses until to 1600
mg/day, combined with slow release tramadol (100 mg
bid). In the following days, a complete pain relief and the
disappearance of the parestesias was recorded. After the
completion of the MD chemoterapy, that induced a good
response, the patients presented a symmetric numbness
and dysesthesias of the upper limbs, risen quickly and
taken from important strength deficits. A neurological
re-assessment revealed a diffuse and progressive senso-
ry-motor PNP, findings consistent with a diagnosis of
mononeuritis complex, in which symptoms evolve at dif-
ferent time and to different degrees in different nerves.
To date, patient is on gabapentin and tramadol; he pre-
sents a stably maintained remission of the MM and is
maneaged with montly infusion of zolendronate associ-
ated with dexamethasone. Nevertheless, he presents a
progressive strength deficits and important functional
deterioration. AL Amyloidosis may lead to a range of
PNP as well as entrapment neuropathies due to

increased volume of nerve or supporting tissue sec-
ondary to amyloid deposition. The polineuropathic forms
are due to focal amyloid deposition within the nerve
sheats, that induce a direct toxic effect and a vascular
insufficiency. In typical cases small myelinated and
unmyelinated nerve fibres are affected leading to a
chronic slowly progressive axonal PNP that is distal and
usually symmetric. Sensory changes, such as burning,
aching and lancinating pain, are usyually the first symp-
toms. Atypical patterns of amyloid PNP include motor-
neuron disease with demyelinating features. Dysauto-
nomic symptoms is usually prominent bu they may be a
late manifestation of disorders. The sural nerve biopsy is
the racommanded diagnostic procedure but it is undi-
agnostic in many cases, given that the amyloid deposits
can be focal, and requires a specialised skills to be per-
formed. The management of these patients is a chal-
lenging concern, being no specific option treatments
and the therapies-directed to the underlying disease can
leading only few functional and clinical improvements.
Melphalan combined with prednisone prolongs survival
in a small proportion of patients for several years, but the
treatment has little effect on the neuropathy. In recent
papers, high dose (HD) chemotherapy followed by autol-
ogous stem-cell transplantation (ASCT) has improved or
stabilised the condition of a few patients. Pharmaco-
logical treatment of neuropathic pain has traditionally
based on antidepressants, antiepileptic and membrane
stabilising drugs, while the use of opiates is still dis-
cussed. Recently, gabapentin has been reported as effec-
tive and well tolerated in the management of neuro-
pathic pain. Tramadol provides peripheral and central
analgesic effects, exerting his action by binding the mu-
opioid receptors and by inhibiting serotonin and nor-
epinephrine reuptake. It is considered in patients with
nociceptive mild to moderately severe pain and is sug-
gested also in treating those of neuropathic origin. Mov-
ing from these premises, we have succesfully adopted
this therapeuthical association in the symptomatic man-
agement of our patients. Given the limited management
of the amyloid PNP and the poor prognosis of these suf-
fering patients, the early diagnosis is so far the most
important goal, permitting an effective intervention,
including the HD chemotherapy with ASCT in able can-
didate, before the nerve damage occur. 

PU258
BONE PAIN IN HEMATOLOGIC MALIGNANCIES
Niscola P, Giovannini M,* Scaramucci L, Palombi F,
Morucci M, Conte E,^^ Montanaro M, Morabito F,°
Amadori S,^ Arcuri E**
Hematology Unit, Montefiascone Hospital,ASL Viter-
bo, *Hematology Unit, ASL Frosinone, ^Hematology
Unit, Tor Vergata University (Rome),^^Azienda Ospeda-
liera Sant’Andrea, Rome, °Transplantation Unit, Reg-
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gio Calabria, **Pain Clinic and Palliative Care Unit, IFO,
Istituto San Raffaele, Rome, Italy

The bone is the most common source of painful dis-
ease-related syndromes in patients with hematologic
malignancies. The prominent painful syndromes origi-
nating from the bone are caused and maintained by
partially known biological and neurophysiological
mechanisms. Among the deep somatic structures, the
periosteum has the lowest pain threshold and is a fre-
quent site of pain. A plexus provided by the nerve end-
ings of thinly myelinated A-delta fibers, responding to
movements, and by the unmyelinated C fibers, sensitive
to thermal chemical and intense mechanical stimuli,
richly supplies it. The mineralized bone also receives
the free nerve endings of the same fibers, whereas cor-
tex and bone marrow (BM) are not pain-sensitive. The
tumour bone involvement, through the induction of
cyclooxygenase (Cox)-2 mediated by interleukin (IL)-
1β, sustains the release of prostanoids, mainly
prostaglandin E2 (PGE2), which sensitise peripheral
nociceptor terminals, producing localized pain hyper-
sensitivity. In the central nervous system (CNS), given
the widespread of Cox-2 expression in this site and the
elevated PGE2 levels in the cerebrospinal fluid, PGE2-
induced functional modifications cause centrally gen-
erated pain hypersensitivity, lowering the patient’s pain
threshold. So, without early effective therapy, periph-
eral and central sensitization reciprocally contribute to
sustaining and chronically maintaining pain. Cancer
pain rat and mouse models (Monthy et al.) have
demonstrated that an early central sensitisation (dra-
matic rise of astrocytes in the spinal cord and CNS) fol-
lows tumor implant. This sensitisation results from an
early cross talk between the site of tumour growth and
CNS. In this process (neuroinflammation) the immune
activation play a crucial role suggesting a continuum
between nociceptive (opioid responsive) and neuro-
pathic (opioid non responsive) pain. These findings
stress the need for early modulation of peripheral noci-
ception as prevention of opioids poor or responsive-
ness. According to the pattern of the bone involvement,
different painful syndromes, sometimes overlapping,
may be recorded. Patients with multiple myeloma (MM)
often present with lytic skeletal lesions, pathological
fractures and vertebral collapse. The constitutive
release by myeloma cells of osteoclasts-activating fac-
tors, mainly the TNF-β and IL-1, leads to microfrac-
tures, occurring most frequently in lumbar spine, cra-
nial bone, thoracic vertebrae and ribs, which may be
complicated by muscle spasm, nerves infiltration and
vertebral collapse. Osteolysis, although rarely, has also
been reported in patients with non-Hodgkin’s lym-
phoma, hairy cell leukemia, adult T-cell leukemia and
malignant chronic myeloid disorders. In acute
leukemias, although local osteolysis has been rarely
reported, significant osteoarticular changes may be

found in a remarkable proportion of patients, above all
in children. In patients with BM involvement, typically
occurring in leukemias, the mechanism of pain may be
related to the expansion of the hematopoietic matrix
within the rigid-walled space, causing intraosseus
hypertension, impairment of blood supply and disten-
sion of the periosteum. So, a patient with skeletal
lesions suffer from a localized and sometimes irradiat-
ed nociceptive continuous pain at rest, complicated
sometimes by neuropathic symptoms (mixed pain), and
incident pain, evoked by movements, while the BM
expansion-related pain is diffuse and continuously
migrating, and may be associated with neuropathic
signs, becoming excruciating. Management of malig-
nant bone pain is guided by two principles: treatment
of the underlying condition with tumour-directed ther-
apies, radiotherapy or orthopaedic devices and surgery,
and strategies designed to relieve pain irrespective of
cause (analgesics). The mainstay of treatment in
patients with lytic lesions is radiotherapy that can allow
quick pain relief and reconstitution of bone continuity.
In patients with multifocal lesions, the radiotherapy
may be evaluated on case-to-case basis. Orthopedic
devices are extensively applied, while surgery (percu-
taneous vertebro- and kyphoplasty, intramedullary fix-
ation of fractures of long bones) may be reserved for
selected cases. The adjuvant drugs play an important
role in pain management. Bisphosphonates provide a
meaningful therapeutic effect on skeletal disease,
reducing pain and vertebral fractures, as demonstrat-
ed in patients with MM. Intravenous zoledronic acid,
requiring a significantly shorter infusion time, has
recently been shown to be as effective as intravenous
pamidronate. Pain management is a clinical challenge,
considering that many variables, such as concomitant
severe neutropenia and thrombocytopenia, are likely to
be involved. The use of non steroidal anti-inflammato-
ry drugs, highly effective in relieving bone pain arising
from tumor skeletal involvement, being able to inhibit
the prostaglandin synthesis, are currently avoided,
although the development of the novel selective COX2
inhibitors, which have been reported to have less effect
on constitutive renal, gastric and platelet COX1 activ-
ities, may require specifically addressed studies on their
safety in hematologic patients. Steroids can indirectly
provide pain relief, blocking COX-2 enzymes, reducing
peritumoral edema and BM hypertension. Analgesic
drugs may be supplemented with antineoplastic
chemotherapy, palliative radiotherapy and adjuvant
agents as appropriate. According to the World Health
Organisation three-step analgesic ladder, depending on
the severity of the pain, opiates, administered at the
appropriate doses, are the mainstays of therapy, being
able to control bone pain at rest in most of cases. Giv-
en that breakthrough and acute incidental pain, trans-
mitted by the opiate poorly responsive A-δ fibers, is
difficult to completely relieve, a rescue dose of a rapid-
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ly short acting drug, such as oral tramadol or morphine,
may be available on demand or for pre-emptive anal-
gesia in case of intentional movements or programmed
procedures. So far, few study have specifically
addressed this issue. Further data are needed to
improve our knowledge and guidelines for the best
management of these patients are warranted.

PU259
PAINFUL SYNDROMES IN MULTIPLE MYELOMA: THE EXPERIENCE OF
A SINGLE CENTER AND A BRIEF OVERVIEW
Niscola P, Scaramucci L, Morucci M, Andrizzi C,
Bongarzoni V, de Gregoris C, Tini V, Montanaro M
Hematology Unit, Montefiascone Hospital, Azienda
Sanitaria Locale ASL Viterbo, Italy

Patients with multiple myeloma (MM) may experi-
ence several pain syndromes, associated with the dis-
ease itself, the treatments or with indirectly related
conditions, such as the debility and the infections.
Skeletal pain, associated with lytic lesions, pathologi-
cal fractures and vertebral collapse, is the more fre-
quent source of morbidity for patients with MM.  We
report on the pain syndromes recorded in the series of
MM patients, followed in our Centre in the last ten
years, together a brief summary on the current recom-
mendation for management. There were 106 patients
(M: 47, F: 49), with a median age of 69 (42-90) years.
Out of these, 93 (88 percent) presented at least one-
pain syndromes for a total of 125. The underlying
mechanisms were identified as follows: 101 (81%) oste-
olysis, 7(6%)artrosys, 5 (4%) painful plasmocytomas
and 12 (9%) neuropathies. Antineoplastic treatments,
radiotherapy, orthopaedic devices and analgesics were
applied as required. The painful syndromes arising from
the bone are caused and maintained by biological and
neurophisyological responsible mechanisms, which in
part remain poorly understood. The constitutive release
by myeloma cells of osteoclasts-activating factors,
mainly the TNF-β and interleukin (IL)-1, leads to micro
fractures, occurring more frequently in lumbar spines,
cranial bone, thoracic vertebrae and ribs, that may be
complicated by muscle spasm, nerves infiltration and by
vertebral collapse. Therefore, the induction of the
cyclooxigenase (Cox)-2, mediated by IL-1β, sustains
the release of prostaglandin E2 (PGE2), which sensitis-
es the peripheral nociceptors. In the central nervous
system (CNS), where the Cox-2 is widely expressed, the
PGE2-induced functional modifications that origin a
centrally generated pain hypersensitivity, lowering the
painful threshold. So, if the continuous painful stimuli
have not been interrupted by an effective treatment,
peripheral and central sensitisations reciprocally con-
tribute to sustaining and chronically maintaining the
pain. Therefore, it has recently been suggested that

plasma cells may express neurotrophin, as the brain-
derived neurotrophic factor (BDNF), know to cause
hyperalgesia by increasing the activity of nociceptive
neurons, amplifying the MM skeletal pain (Y Li, 2003,
Multiple Myeloma, 9th International Workshop). Skele-
tal lesions give raise to a localized and variably irradi-
ated nociceptive continuous pain at rest and to an inci-
dent pain, evocated by the movements. In case of
painful bony lesions, especially if prone to fracture, the
radiotherapy is the cornerstone of the treatment, quick-
ly allowing effective pain relief even of pain refractory
to causal anti-MM and analgesic therapies. The phar-
macological pain management in these patients, tradi-
tionally avoided the use of non steroidal anti-inflam-
matory drugs, although there is a lack of data on the
safety of the novel selective COX2 inhibitors, suggest-
ed as able to sparing constitutive renal, gastric and
platelet COX1 activities. Steroids can provide indirect-
ly pain relief, blocking the COX-2 enzymes, reducing
the peritumoral edema and resolving critical compres-
sion exerting by paravertebral occupying-space mass-
es. In patients with solitary or MM of the spine pre-
senting refractory spinal pain, percutaneous vertebro-
and kyphoplasty are safe, feasible and effective meth-
ods. Neuropathic pain is commonly associated with
peripheral neuropathy that complicated about of 10%
of MM patients. Analgesic drugs may be supplement-
ed with antineoplastic chemotherapy, palliative radio-
therapy and adjuvant agents as appropriate. According
to the World Health Organisation three-step analgesic
ladder, depending on the severity of the pain, opiates
are the mainstay of therapy. Given that breakthrough
and acute incidental pain is difficult to completely
relieve, a rescue dose of a rapidly short acting drug, as
oral tramadol or morphine, may be available on demand
or for pre-emptive analgesia in case of intentional
movements or programmed procedures. The bisphos-
phonates exert an important role in the MM manage-
ment, providing a meaningful therapeutical effect to
the bone pain and to skeletal disease. Intravenous zole-
dronic acid, that requires a significantly shorter infu-
sion time, has recently been shown to be as effective
as intravenous pamidronate. There are no specific
option treatments for patients with neuropathies. The
symptomatic approach is based on the antidepressants,
antiepileptic and membrane stabilizing drugs. In our
recent experience, a significant pain relief has been
achieved by gabapentin in escalating dose associated
with a strong opiate or with tramadol. Although ther-
apeutic strategy for MM is moving fast to curative
intents, the pain control and the patient’s quality of
life remain two important goals for most patients,
requiring continuous efforts in improving the multidis-
ciplinary skills.
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PU260
AN INFORMATION SYSTEM FOT MANAGING THE ACTIVITIES OF A
MULTI-UNIT ONCO-HEMATOLOGICAL DAY HOSPITAL
Patriarca M,* Pizzocaro L,* Gavazzi M,* Romanelli M,*
Baldini L,° Boschetti C,° Onida F,° Tagliaferri E,°
Monni P,° Meli M,° Lambertenghi Deliliers G°
*Unità Operativa Sistemi Informativi ed Informatici,
Ospedale Maggiore Policlinico IRCCS, Milano,
°Dipartimento di Ematologia ed Oncologia, Ospedale
Maggiore Policlinico IRCCS, Milan, Italy

The Day Hospital for onco-hematological patients of
Milan’s Ospedale Maggiore has been equipped with an
internally developed ad hoc information system designed
to manage its clinical and administrative activities. The
system is capable of effectively supporting booking and
reception activities, the compilation of SDOs, the com-
puter-aided production of clinical charts and discharge
letters, and integration with the Health Information Sys-
tem. The booking function allows bookings to be made
with various operating units using the same application
environment; the user interface has been designed in
such a way as to allow the simultanous, rapid and effec-
tive use of the system by operators belonging to differ-
ent units. Every reservation can be associated with
detailed information concerning the treatment to be
administered. By means of personalisable and facilitat-
ed entry keys, the system akes it possible to specify all
of the services to be provided to individual patients: this
is particularly useful in the case of oncological therapies
involving entire treatment cycles, which can be loaded
in the system easily and quickly. The different units can
dynamically and completely autonomously configure
their assigned resources.  Every operator of the system
can monitor the trend of booking activities insofar as the
following information is always available: the total num-
ber of patients with appointments during the day and
the number of patients booked for every single bed/arm-
chair. The system is capable of handling urgencies and
providing a summary view of the status of reservations
and activities on an annual basis. The system is com-
pletely integrated with the hospital’s administrative
application: at the end of each DH stay, it is possible to
confirm the services provided and automatically record
the movement in the hospital archives for subsequent
processing.  The system includes a tool for the comput-
er-aided compilation of SDO which allows the comple-
tion of the diagnosis and procedure codes for every
movement actually recorded, thus closing the DH admis-
sion file and making the record available for forwarding
to the Regional authorities. Finally, using the informa-
tion entered at the time of the booking, the written
notes made by the medical staff during examinations,
and the data taken from the reports of the diagnostic
investigations made by the hospital’s operating units,
the system allows the computer-aided production of the

discharge letters concluding every DH admission. Field
tests have shown that, by overcoming the need for the
manual recomposition of clinical documents, working
times have been reduced and the quality of the docu-
ments has decidedly improved. The application was
developed using the object-based development tool
Visual FoxPro v. 6.0. All of the information is resident on
the hospital’s Oracle v. 8.1.7 database, but the applica-
tion can be supported by any of the latest-generation
databases.

PU261
Not published.

Supportive Therapy 

PU262
EVALUATION AND PSYCHOLOGICAL SUPPORT IN
ONCOHEMATOLOGICAL PATIENTS IN A BONE MARROW
TRANSPLANTATION UNIT
Terruzzi E, Amà A, Montesano R, Parma M, Todisco E,
Carraro M, Rossini F, Pogliani EM
S. Gerardo Hospital, Monza, Italy

Recovery from allogeneic and autologous stem cell
transplantations requires a long-term course, often
accompanied by acute morbidity, which includes vari-
ous distressing physical symptoms. The assessment and
procedures performed by medical equipment includes:
i) patient’s clinical and psychological assessment using
a psycho-diagnostic interview (defensive attitude
and/or adaptation to disease and treatment protocol;
interior and interpersonal resources; fears and aspira-
tions about hospitalization and outcome); ii) imple-
menting plan of psychological support (individual
weekly interview taking about 30 minutes) during hos-
pitalisation iii) analysis of quality of life with a ques-
tionnaire EORTC-QlQC-30 and compilation of a clini-
cal and psychological record with observations
obtained during multidisciplinar (physicians, nurses and
psyco-oncologists) evaluation of patient. We have iden-
tified three areas of psychosocial morbidity: a) psycho-
logical problems (fears about the future, sense of loss
of control, anxiety and depression); b) physical prob-
lems; c) community reintegration problems. In our
experience we have obtained: a) more integration
among patient’s needs; b) more sharing, into the
equipe, of the emotional experience related to the care
role; c) more stimulus and/or exchange between dif-
ferent professional roles.
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PU263
FRAGMENTS AND PLATELET CLUMPS IN PLATELET TRANSFUSION
Parco S, Favretto G, Bolsi D, Cerneca F
Department of Laboratory Medicine, IRCCS Burlo
Garofolo, Trieste, Italy

The aim of the present work was to verify our expe-
rience in current quality control (QC) of 20 platelet
(PLT)  concentrates (single donor products) by aphere-
sis with cell separators (Autopheresis Baxter and MCS
Plus Hemonetics). We studied fragments and PLT
clumps 24 hours after the procedure using an auto-
mated analyzer Dasit XE - 2100. These were the prin-
cipal parameters observed: Total Platelet Count, Large
Platelets (P-LCR), Mean Platelet Volume (MPV), Platelet
Distribution Width (PDW), PLT fragments and Q-Flags
Alarm, PLT area in the PLT-O scattergram optical
platelet count. Platelets are usually counted by an
impedence system (PLT-I); in case of PLT-I channel inac-
curacy and the presence of cell fragments, an optical
count automatically  (PLT-0, HydroDynamic Focusing-
HDF) starts, giving more reliability in the presence of
large platelets or microcythemia. Results: PLT count
996.81×103L/µL (771-1272); P-LCR presence 16.18%
(9.3-23.1); MPV 8.66 fL (7.7-9.6); PDW fL 9.5 (7.7-11.0),
fragments alarm, discrete presence in all concentrates;
PLT clumps by Q-Flags, 18 samples out of 20 and 2
negative (range 0-300, standard setting 0-100). Large
platelets and fragments size activation as a result of
stress, cause platelet clumps resulting in automated
measures and are a limited supply of platelets proper-
ly managed. At the same time little attention has been
paid to the appropiate dose, number and over all to
functional activity of platelets transfused. The present
work and these simple data provided by an automated
hemocytometer are proposed markers of audit criteria
for platelet transfusion and to monitor physicians’
behavior; the intent of instrument-generated flags is
limited to the identification of specimens containing
abnormal cells, subject to review by qualified labora-
tory personnel.

PU264
SUCCESSFUL TREATMENT OF AUTOIMMUNE DISEASE WITH  ANTI-
CD20 MONOCLONAL ANTIBODY (RITUXIMAB):
A CASE OF RECALCITRANT PEMPHIGUS VULGARIS
Virgolini L, Marzocchi V,° Mazzaro C
Unità Operativa Medicina II, Azienda Ospedaliera San-
ta Maria degli Angeli Pordenone, °Struttura Operativa
Complessa Dermatologia, Azienda Ospedaliera Santa
Maria della Misericordia, Udine, Italy

Pemphigus vulgaris (PV) is an autoimmune  disease of
the skin and mucous membranes and is potentially life-

threatening because of the presence of  flaccid bullae
that rupture and leave erosions and scars. The use of
systemic corticosteroids is the most effective thera-
peutic regimen but its prolonged administration may
lead to serious side effects. For many patients it is nec-
essary to add immunosuppressive agents or use chemo-
therapy to achieve remission; sometimes all treatments
are unsuccessful. The chimeric human-mouse mono-
clonal antibody Rituximab  reacts  specifically with the
CD20 antigen and induces a marked and prolonged sys-
temic B cell depletion. Its use in B cell Non Hodgkin
lymphomas is consolidated but the strong reduction in
antibody production has encouraged the utilization in
auto-immune diseases as well. MM, a 53-year old
female, had a well documented diagnosis of  PV. She
was treated for many years with corticosteroids, pulse
doses of methotrexate and in the last year required 60
mg/day of methylprednisolone and 100 mg/day of
cyclophosfamide to obtain an unsatisfactory control of
the disease. On June 2002 a rituximab treatment at a
scheduled dose of 375 mg/m2/ week was started and
completed in four weeks. The treatment was well tol-
erated and no side effects were observed. Three months
after the end of the therapy we observed a complete
healing of cutaneous lesions. One year after the patient
is still in complete remission. This case confirms that
rituximab is appropriate, effective and safe in the treat-
ment of serious PV. The considerable cost of the ther-
apy limits its utilization in  severe, recalcitrant or life
threatening cases.

PU265
RESTRICTIVE GUIDELINES IN ALBUMIN PRESCRIPTION DOES NOT
INCREASE MORTALITY AND REDUCES PHARMACEUTICAL EXPENSES
Tirindelli MC, Petitti T, Fossati C, Annibali O, de Muro
M, Summa V, Onori N, Sironi G, Russetti D, Brestolli F,
Avvisati G
Policlinico Universitario, University Campus Bio-Medi-
co, Roma, Italy

Indications about the use of human albumin are still
object of discussion. In fact, not only albumin is expen-
sive, but it can also be dangerous when inappropriate-
ly administered. At the University Campus Bio-Medico,
the clinical and economical impact of the adoption of
the Italian Commissione Unica del Farmaco (CUF)
guidelines for albumin utilization have been evaluated
during the entire 2002. These guidelines, adopted dur-
ing the year 2001, considered appropriate for albumin
administration only the following two indications: a)
evacuative paracentesis in cirrhotic patients, b) severe
hydrosaline retention in ascitic cirrhosis or nefrotic syn-
drome, not responsive to adequate diuretic therapy.
Based on that, we compared requests suitability, mor-
tality’s incidence and albumin’s consumption during
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the entire 2002 and 1998 (year of the Cochrane Injuries
Group Albumin Reviewers report about the correlation
between mortality and albumin administration). Each
albumin request was evaluated about suitability and
conformity to guidelines in use during the respective
year of request. For each period, the following para-
meters have been considered: total number of patients
hospitalized in medical and surgical areas, total num-
ber of requests received, total number of requests
accepted as appropriate, number of requests received/
number of requests accepted, number of 20% albumin
bottles administered per year,% of global mortality and
global yearly weight of DRG. Results are summarized in
Table 1.

Table 1.

1998 2002

# of hospitalized  patients 4250 2960
# of received requests 190 75
# of requests accepted because  appropriate 190 63
# requests received / # requests accepted as appropriate 100% 85%
# appropriate requests/#admitted patients (95% CI) 4.4 (3.8-5.1) 2.1 (1.6-2.7)
# 20% Albumin bottles administered 1361 351
# 20% Albumin bottles/ #of received requests 7.16 4.68
global mortality rate 0.9 0.7

global weight of DRG 0.89 1.18

In 1998, lacking the adoption of CUF guidelines, each
albumin request received (n=190) has been accepted
(100%), while in 2002, following the adoption of CUF
guidelines, out of 75 albumin requests, 63 (85%) have
been considered appropriate and approved. In 1998,
albumin has been requested for 4,4% (95%CI: 3,8%-
5,1%) of the hospitalized patients for a total of 1361
bottles and a medium number of 7,16 bottles for
patient, while in 2002 albumin has been requested for
2,1% (95%CI: 1,6%-2,7%) of the hospitalized patients
for a total of 351 bottles and a medium number of 4,68
bottles for patients. As a consequence, the adoption of
CUF guidelines for the administration of albumin in
hospitalized patients has produced a statistically high
significant reduction (>50%) of the requests and a
reduction of 35% in the amount of albumin bottles
assigned to each patient, with areduction in the phar-
maceutical expense as for albumin purchase. Moreover,
despite the reduction in albumin consumption mortal-
ity rate of patients did not increasein our hospital, even
though the severity index of the hospitalized patholo-
gies has been higher in 2002 than in 1998 (1.18 and
0.89 respectively). In conclusion, in our institution, the
impact of CUF guidelines for albumin clinical use has
permitted a more suitable drug utilization, a more cor-
rect management of the patients and an optimization
of the resources, with a remarkable costs reduction that
did not influence the mortality rate. Our aim is to

extend the adoption of clinical and laboratory guide-
lines to other therapeutic and diagnostic procedures in
order to improve the quality of assistance by control-
ling the costs. 

PU266
ANEMIA IN CHILDREN WITH CANCER
Ruggiero A, Attinà G, Haber M, Lazzareschi I, Riccardi R
Divisione di Oncologia Pediatrica, Policlinico A.Gemelli
Università Cattolica del Sacro Cuore, Roma, Italy

Anemia is a frequent and significant cause of comor-
bidity in patients with cancer, that results in a
decreased functional capacity and quality of life. The
primary causes of anemia in children with cancer are
different from those in adults; in adults decreased ery-
throcyte production is caused primarily by chemother-
apy-induced aplasia of the erythroblastic cells lines and
lowered production of endogenous erythropoietin,
especially in platinum-based chemotherapy. It appears
that in children with cancer, decreased erythrocyte pro-
duction is related to bone marrow replacement by
malignant cells and to direct effect of chemotherapy
rather than by inadequate production of erythropoi-
etin.  However limited information is actually available
about recombinant human erythropoietin as a treat-
ment option in pediatric patients, so transfusions
remains the standard therapy for treating cancer-asso-
ciated anemia in children; because children are less
sensitive to low levels of hemoglobin and because of
risks inherent with transfusion, at the present time
transfusions are limited to children with severe anemia.
To better ascertain transfusion requirements in chil-
dren with cancer and to identify the most important
factors that increased transfusion requests, we con-
ducted a retrospective chart survey of 124 children (62
CNS tumors, 38 solid tumors, 24 leukemias/lymphomas)
treated from 1997 to 2001 at the Division of Pediatric
Oncology, Catholic University of Rome (Table 1). 
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Anemia was defined as mild (hemoglobin value > 10
g/dL), moderate (hemoglobin value 7-10 g/dL), and
severe (hemoglobin value < 7 g/dL). Patients were divid-
ed according to chemotherapy regimen: mild, standard
and intensive chemotherapy, which consisted of 2, 3 or
>3 cytotoxic agents given at standard dosages respec-
tively. More than 65% of children who received inten-
sive chemotherapy requests transfusion; children who
received standard and mild chemotherapy request less
frequently transfusion (38% and 21% respectively)
(Table 2). The prevalence of severe anemia and trans-
fusion requirements increased if we considered patients
receiving platinum-based chemotherapy (multivariate
analysis is ongoing) (Table 3). This study suggests that
the intensity of the treatment is one of the predomi-
nant factor in onset of anemia in cancer patients. Cur-
rently transfusion is the treatment most employed, but
results of first few clinical trials of epoetin alfa in chil-
dren with cancer-associated anemia are encouraging to
offers a new and better therapeutic option

HEMOSTASIS, THROMBOSIS
AND PLATELET DISEASES

Hemostasis and Thrombosis

PU267
COUMARIN-RESISTANCE: A CASE REPORT ILLUSTRATING A RARE
CLINICAL CONCERN
Niscola P, Scaramucci L, Bongarzoni V, Morucci M,
Montanaro M
Hematology Unit, Montefiascone Hospital, Azienda
Sanitaria Locale ASL Viterbo, Italy

The inability of coumarins, widely used for oral anti-
coagulant therapy (OAT) for more ever extensive clini-
cal indications, to elicit a therapeutic anticoagulant
response in some patients may be due to several rea-
sons. The different anticoagulant properties of these
agents reflect their respective biological half-lives.
Phenprocoumon, whose elimination half life is 144
hours, has a longer biological activity than racemic
warfarin (half-life of 36 to 42 hours) and acenocumarol
(half-life 10 h) but its effects are slower to reverse in
case of over dosage or hemorrhagic complications. In
Italy, the available anticoagulant agents are aceno-
cumarol and warfarin, the latter being the most wide-
ly used, since it has a predictable onset and a longer
effect, resulting in a more stable anticoagulation. The
optimal warfarin dose required to achieve a therapeu-
tic international normalized ratio (INR) varies greatly
among individuals depending on a variety of factors,
many of which are poorly understood. Different clear-
ance and metabolism of warfarin linked to the demon-
strated genetic polymorphism of cytochrome P 450
have been reported. We report on a patient, carrier of
the Factor V Leiden thrombophilic anomaly, with a his-
tory of thromboembolic recurrences and a secondary
pulmonary hypertension, who became progressively
resistant to acenocumarol and then warfarin. The
replacement with phenprocoumon allowed to obtain
adequate anticoagulation and to carry on the oral
treatment. A 44-year-old male, presenting the FV Lei-
den thrombophilic anomaly associated with a history of
thromboembolic recurrences and a suspected sec-
ondary pulmonary hypertensions, kept under our atten-
tion on August 2001, being on warfarin 25 mg. He
underwent OAT from 10 years before. The patient, hav-
ing no history of using alcohol, over-the-counter vita-
mins, nutritional supplements, or any medications,
referred that he has been stably anticoagulated only for
short periods, often falling in subtherapeutical INR and
requiring unfractioned or low molecular weight (LMW)
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heparin in spite of escalating doses of acenocumarol,
successively replaced with warfarin, as also document-
ed by his past medical record. The patient was not a
vegetarian and did not have a history of malabsorption
syndrome, liver or renal diseases. We prescribed grad-
ually increasing warfarin until to 60 mg in three daily
divided doses. The patient carried out the prescribed
OAT with good compliance, failing to respond, result-
ing the INR values never higher than 1.3 in four checks
over two weeks. He received LMW heparin and warfarin
was replaced with phenprocoumon. Patient was prop-
erly informed and gave his written consent. Although
the recommended transition factor is 2.3 (1 mg of
phenprocoumon is active as 2.3 mg of warfarin), we
started the treatment with a loading daily dose of 9 mg
(3 tablets), corresponding to about one third of reached
maximal warfarin dose. The patient reached the ther-
apeutic target within one week and carry on the treat-
ment with phenprocoumon 7,5 mg mean daily dose.
He was followed-up for 78 weeks, falling the INR in
therapeutic range (2.5-3.5) in 25 (70%) and 8 (22%)
out the 36 checks respectively. Over dose states were
3 (8%). The estimated time in range, calculated with
the assumption of a linear increase or decrease
between two consecutive INR determinations, was 70
(90%) out of 78 weeks. Patient experienced only one
minor hemorrhagic complication (epistaxis) not asso-
ciated with an over dosage (INR 3.1). Poor response to
the coumarins can be managed increasing the doses,
replacing the ineffective drug with another and, in the
case of absolute resistance, with long-term adminis-
tration of heparin. This report describes a case of
acquired resistance to acenocumarol and warfarin.
Patient initially responded to these drugs, presenting a
delayed progressive lack of sensitivity to them. Our
direct observation confirmed the resistance to warfarin,
administered at very high doses, given that the patient
was good compliant and all other causes of poor
response has been excluded. The secondary resistance
developed in long time may indicating a progressively
acquired tissue resistance to acenocumarol and war-
farin and a different an variable affinity to their sensi-
tive targets, the epoxide-reductase enzyme, or the pro-
gressively development of unknown metabolic changes
(end-organ resistance). To date, the patient is on phen-
procoumon and maintains good anticoagulation,
although the follow-up is too short to exclude the
development of resistance to this alternative agent too
in the future. Our report on a poorly understood clini-
cal concern has an anecdotal value. Larger longitudi-
nal observations and pharmacogenomic studies aimed
to improve our knowledge and the management of this
rare phenomenon are warranted.

PU268
USE OF RITUXIMAB IN A CASE OF ACQUIRED HEMOPHILIA
Santoro R, Iannaccaro PG, Papaleo G, Muleo G
Centro Emofilia, Servizio Emostasi e Trombosi,
Azienda Ospedaliera “Pugliese-Ciaccio”, Catanzaro,
Italy

Rituximab is a chimeric mouse/human anti-CD20
monoclonal antibody developed and licensed for the
treatment of non-Hodgkin’s Lymphoma (NHL) origi-
nating from B cells. In the last years there have been
an increasing number of reports of the use of this mon-
oclonal antibody in disorders of humoral autoimmuni-
ty, like refractory autoimmune hemolytic anemia,
chronic thrombocytopenic purpura, refractory autoim-
mune hemophilia. We report a case of a girl — 20-year-
old — with acquired hemophilia resistant to conven-
tional therapy. Our patient initially presented in 2001
with hemoperitoneum. She had a prolonged activated
partial thromboplastin time factor VIII clotting (FVIII:c)
level of 2% of normal and FVIII:c inhibitor of 6 Bethes-
da units. The patient started therapy with high doses of
i.v. immunoglobulins and immunosuppression with
prednisolone and, later, high doses of methilpred-
nisolone, obtaining only a partial and transient rise of
FVIII:c. In subsequent months she became refractory to
all forms of immunosuppression (cyclophosphamide,
prednisolone, immunoglobulins, dexamethasone). In
March 2003, after giving informed consent, she
received rituximab at 375 mg/m2 once weekly for 4
weeks. At this time she also received low doses of pred-
nisone. Eight weeks after starting rituximab treatment,
the FVIII:c levels rose to 8% of normal and the inhibito-
ry antibody was undetectable. The follow-up of the
patient is still ongoing.

PU269
CLINICAL SIGNIFICANCE OF ANTI-COFACTOR ANTIBODIES IN
VENOUS AND ARTERIAL THROMBOEMBOLISM
Stipa E,° Meo P,° Olivieri M,° Palombi M,° Oliva F,°
Florio S,* Marini R,° Amadori S*
Cattedra e Divisione di Ematologia, °Ospedale S. Euge-
nio, *Università Tor Vergata, Roma, Italy

Antiphospholipid antibodies make up a heterogeneous
group of antibodies associated to thromboembolic
events, recurrent abortions and low platelet levels. At the
present time, it is diffused opinion that, certain coagu-
lation proteins which bind to phospholipids are the true
antigen target of antibodies. For this reason, along with
cardiolipin (ACLA) and/or lupus coagulant (LAC), anti-
bodies against protein-phospholipid complexes such as
anti-β-2 glycoprotein 1, anti-prothrombin, anti-annex-
in V have acquired clinical evidence. We have studied
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100 patients with previous thromboembolic events over
a 12 months period; 19 were males and 81 were females
with a median age of 36  (range: 21-66 years). The goal
of this study was to verify if the level of anti-phospho-
lipid antibodies and/or anti-cofactors was correlated to
a higher thrombotic risk. Thrombotic events were present
in 60% of cases in peripheral vessels (2/3 recurrent abor-
tions and 1/3 TVP), in 20% of cases involving CNS and
retina, and the other 20% ischemic heart disease and
minor pathologies. Fifty-five percent of our patients pre-
sented familiar positivity for thrombotic events, and
15% circumstantial risk factors such as hypertension,
lipidic disfunction, neoplasies, pregnancy, estro-proges-
tinics. The in vitro study of congenital or acquired risk
factors revealed genetic abnormalities in 6 mutation
carriers patients for factor V Leiden with APC resistance,
and 7 patients with a prothrombin variable. The inci-
dence of platelet hyper-aggregation was more evident,
present in 43% of patients and hyperhomocysteinemia
present in 40%; 2/3 of patients had developed an arte-
rial thrombotic event, confirming the strict correlation
of such parameters to athero-sklerotic pathology. The
research of LAC, carried out according to the ISTH guide-
lines, turned out to be positive in 30% of our patients,
1/3 of which with autoimmune disease. Anti-cofactor
antibodies, evaluated with an immuno-enzymatic
method (Bouty), resulted high in 46 patients of which
only 22 were LAC positive. In 72% of cases the anti-
cofactor antibodies were associated to arterial throm-
bosis; 41% of our patients with elevated levels of anti-
annexin V presented recurrent abortions even though
they had normal LAC and ACLA levels. Although limited
in time and evaluated in a restricted number of patients,
our experience has revealed a good correlation between
anti-cofactors and clinical manifestations. Particularly,
the anti-annexin V antibodies resulted to be the only
risk factor associated to recurrent abortion and there-
fore, assessable as an indipendent risk factor.

PU270
ADVERSE INTERACTIONS BETWEEN WARFARIN PROPHYLAXIS,
5-FLUOROURACIL (5-FU) AND OXALIPLATIN IN PATIENTS WITH
GASTROINTESTINAL TUMORS
Magagnoli M, Masci M, Zucali PA, Castagna L,
Carnaghi C, Sarina B, Bramanti S, Pedicini V,*
Santoro A
Department of Medical Oncology and Hematology,
*Department of Medical Radiology, Istituto Clinico
Humanitas, Rozzano, Milan, Italy

Background. Prophylactic minidose warfarin in cancer
patients with a central venous catheter (CVC) in place
has an established role for the prevention of thrombot-
ic complications. Adverse interactions between warfarin
and 5-fluorouracil (5-FU) have been reported, but not so

for warfarin and oxaliplatin (OHP). Aims. To assess if
such an interaction exists, we performed a retrospective
analysis on the incidence of International Normalized
Ratio (INR) elevation in patients with advanced col-
orectal cancer receiving the FOLFOX regimen (5-FU 400
mg/m2 as a 2-hour i.v. infusion on days 1 and 2; 5-FU
600 mg/m2 as a 22-hour i.v c.i. on day 1 and 2; folinic
acid 100 mg/m2 as a 2-hour i.v. infusion on days 1 and
2 plus OHP 85 mg/m2 as a 2-hour i.v. infusion on day 1)
with concomitant prophylactic minidose warfarin.
Patients and Methods. Between 7/2000 and 2/2003, 68
evaluable patients (M/F:41/27, median age: 62 years,
liver metastases: 48) were evaluated for INR values as
well as bleeding. All patients were affected by metasta-
tic colon cancer. The plan was to give chemotherapy
until evidence of progressive disease or unacceptable
toxicity. Warfarin (1 mg/day) was started the day of CVC
insertion. INR was measured before CVC insertion (base-
line) and at least four times, afterwards. Results. The
normal value of INR was 0.90 to 1.18 with an INR more
than 1.5 being regarded as significantly elevated. Among
the patients, the median INR value at baseline was 1.09.
Altogether, 352 INR determinations were performed. The
median number of INR determinations per patient was
5 (range 4-9). INR elevation was observed in 27/68
patients (40%) ranging from 1.55 to 9.4 (mean 3.14). Of
these, 4 patients had an INR > 3.0 < 6.0 and 4 had an
INR > 6.0. The median time to INR elevation was 69 days
(range 14-160 days) from the start of chemotherapy.
Two patients developed hematuria requiring hospital-
ization, with INR levels at the time of 7.0 and 7.38,
respectively. Minor bleedings were observed in 4 patients
with normal INR level. We did not observe abnormal
hepatic parameters during chemotherapy and no rela-
tionship was observed between liver metastases,
chemotherapy toxicity, or other parameters and INR ele-
vation. Conclusions. Clinicians should be aware of this
interaction and should regularly monitor the INR level in
patients receiving FOLFOX chemotherapy and minidose
of warfarin.

PU271
SPLENIC ARTERY EMBOLIZATION: IN WHICH HEMATOLOGICAL
PATIENTS?
Filardi N, Molfese V,* Pizzuti M, Attolico I, Vertone D,
Ricciuti F
U.O. di Ematologia and *Radiologia Ospedale San Car-
lo, Potenza, Italy

Background. The indications for splenectomy include:
abdominal traumas, hypersplenism with peripheral
cytopenia (hereditary spherocytosis -HS-, thalassemia,
idiopatic thrombocytopenic purpura -ITP-, acquired
hemolytic anemia) and splenic localization of hemato-
logical disorders (lymphomas, chronic myeloprolifera-
tive disorders). Besides conventional laparotomic



splenectomy, we make use of other techniques such as
total laparoscopic splenectomy, with or without previ-
ous splenic artery embolization (SAE) and partial
splenectomy (splenic artery embolization and splenic
irradiation). Aim. We evaluated efficacy and safety of
splenic artery embolization in patients with hematolog-
ical disorders who were not elegible for laparotomic
splenectomy because of age, patients’ refusal or poor
clinical conditions. Methods. SAE was performed in 5
patients, 2 male and 3 female, with median age of 74
years (range 60-89), because of ITP in 3 cases, HS in 1
case and idiopatic myelofibrosis (IM) in 1 case. All the
patients underwent anti pneumococcal, anti meningo-
coccal, anti H. influentiae vaccination 14 days before
the procedure. After right femoral artery access,
catheterization of coeliac axis and then of splenic artery
was performed with idrophilic material (Terumo).
Embolization was obtained through non magnetic spi-
ral (Cook 8mm × 5 cm) and grated sponges of Spon-
gostan (Zimospuma). Results: Good responses were
obtained in the patient with HS and in two of the three
cases with ITP. One patient with ITP had only a partial
recovery in platelets count, maybe because Spongostan
had not been used. Side effects were transient and
acceptable in all patients but the one with IM, who died
of shock probably due to massive necrosis of the large
spleen, three days after the embolization. Results and
characteristics of the patients are summarized in the
table.  

Conclusions: SAE, after vaccinations, is a safe and
effective alternative in patients with hematological dis-
orders who are not elegible for laparotomic or laparo-
scopic splenectomy because of age, refusal or poor clin-
ical conditions. Our little experience suggests to avoid
this procedure in patients with massive splenomegaly.

PU272
COAGULATION DISORDERS IN MIGRAINES WITH AURA: A REPORT OF
42 CASES
La Barba G, Dragani A, Scassa C,* Marchesani P,
Di Bartolomeo E, Rolandi G, Davì G
Dipartimento Ematologia, S. Prevenzione e Cura
Sindromi Emorragiche e Trombotiche,
*Servizio Neurofisiopatologia, Ospedale Civile dello 
“Spirito Santo”, Pescara, Italy

Migraines have been shown to be an independent risk
factor for ischemic stroke in men and in pre-menopausal
woman. Patients with migraines without aura can suffer
from cerebral ischemic events, but the association
between migraine with aura (MA) and cerebral infarction
is more prominent. The nature of this connection remains
essentially unknown and possible mechanisms predis-
posing young migraineurs to ischemic stroke may be vas-
cular, neuronal or related to coagulation abnormalities. In
particular, the presence of antiphospholipid antibodies,
has been reported in some studies. Recently, newly dis-
covered inherited clotting defects which might play a
role in hypercoagulable states (resistance to activated
protein C due to Factor V mutation, factor II 20210 muta-
tion, antithrombin, protein C, protein S deficiencies, ele-
vated factor VIII levels and hyperhomocysteinemia), have
been described. There are also some intriguing observa-
tions regarding essential thrombocytemia (ET) that sug-
gest an increased frequency of migrainous auras. In view
of these considerations we decided to investigate the
presence of coagulation abnormalities in migraine with
aura patients. From June 2002 to May 2003 we recruit-
ed a consecutive series of MA patients diagnosed at the
Headache Center of our Hospital. The diagnosis of MA
was based according to International Headache Society
(HIS) classification 1988. In parallel, an age and sex
matched control group of 42 healthy subjects was
recruited. Characteristics and results are shown in Tables
1 and 2. 

Table 1. Characteristics.

Patients n Age (mean±DS) Sex F/M

Migraine with aura 42 35±11 34/8

Controls 42 39±11 36/6
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Table 2. Coagulation abnormalities in patients with migraine with aura
and the control group.

Group n Factor V FII FVIII:C Hyper aCL
Leiden Mutation levels up Homocysteinemia positive 

to150 UdL-1 fasting

Migraines with aura 42 n 3 (7.1%)   n 1 (2.3%) n 8 (19%) n 8 (19%) n 16 (42%)
p-value >0.05 >0.05 >0.05 >0.05 <0.05
Control 42 n 1 (2.3%) n 1 (2.3%) n 4 (9.5%) n 3 (7.1%) n 3 (7.1%)

Three cases of ET were also found in the migraine
with aura group, but statistical analysis is not possible.
Some authors consider migraines with aura a blood
disorder due to increased platelet activation, detected
both during attacks and in the headache-free period.
Our observation suggests that migraines with aura
should not be a single entity but epiphenomenon of
coagulation alterations linked to a thrombotic tenden-
cy. The results of this study also indicate that aCL activ-
ity is more present in young adults who suffer from MA
than in control group. A study on ET in MA patients
with high platelets count should be encouraged con-
sidering that the annual incidence rate of ET in the
general population is 1.4/100,000 but our study found
this disease in 3 out of 42 MA patients. Further stud-
ies on larger groups are thus urgently needed to estab-
lish the role of hemostasis in MA.

PU273
ROLE OF PROTHROMBOTIC CONDITIONS OF CEREBRAL VEIN
THROMBOSIS IN ORAL CONTRACEPTIVE USERS
Marchesani P, Dragani A, La Barba G,
Di Bartolomeo E, Malizia R, Bruno D, Davì G
Dipartimento Ematologia, S. Prevenzione e Cura
Sindromi Emorragiche e Trombotiche, Ospedale Civile
dello “Spirito Santo”, Pescara, Italy

Background. Cerebral vein thrombosis (CVT) is a
potentially life-threatening subtype of stroke, present-
ing with a wide range of clinical signs and symptoms
that can cause serious neurological disability and a
mortality rate estimated at 5 to 30%. In approximate-
ly one third of CVT cases the etiopathogenesis is idio-
pathic. In recent years, a number of hypercoagulable
disorders and non-genetic risk factors, such as the use
of oral contraceptive agents (OCs), have been reported
to elevate the risk of CVT. Hypercoagulable states arise
from an imbalance between procoagulant and antico-
agulant forces. A striking feature of these conditions is
the focal nature of the thrombotic diathesis including
both hereditary and acquired thrombophilic conditions.
Hereditary thrombophilia is defined as a genetically

determined increased likelihood of thrombosis such as
antithrombin III (ATIII), protein C (PC) or protein S (PS)
deficiency, presence of Factor V Leiden or prothrombin
G20210A mutation, high Factor VIII plasma levels and
genetic hyperhomocysteinemia. Acquired abnormali-
ties such as antiphospholipid-antibody syndrome,
paroxysmal nocturnal hemoglobinuria, myeloprolifera-
tive disease, warfarin-induced skin necrosis and throm-
botic thrombocytopenic purpura are also associated
with an increased risk of venous thrombosis. The use of
OCs modifies the emostatic balance by increasing the
levels of coagulant factors and decreasing of procoag-
ulant protein antithrombin and PS. These changes were
believed to be at least partially counterbalanced by
such antithrombotic effects as increase of the levels of
other anticoagulant proteins and the fibrinolysis. We
presented potential interactions of thrombophilic con-
ditions in 10 patients with CVT which occurred during
OCs use. Design and methods:  From January 1999 to
May 2003 a consecutive series of women with first
episodes of CVT were studied in attempt to detect
hereditary and acquired thrombophilic conditions. The
screening for abnormalities of the coagulation system
included functional tests for activated protein C resis-
tance (aPCR), ATIII, PC and PS, FVIII levels, homocystein,
antiphospholipid antibodies, G20210A prothrombin
gene and G1691A factor V gene mutations. Results:
The main characteristics of the patients and the preva-
lence of coagulation defects are listed in Table 1.  All
patients had symptoms of chronic isolated intracranial
hypertension (headache), focal neurological deficits and
impaired consciousness. As demonstrated in Table 2,
the potential interaction of thrombophilic conditions
was high in 10 patients with CVT occurred during oral
contraceptive use: 2 were carriers of the prothrombin-
gene mutation, 4 had hyperhomocysteinemia, 1 had
both, mutation in the prothrombin-gene and hyperho-
mocysteinemia, 1 had high factor VIII plasma levels and
two had antiphospholipid antibodies. 

Table 1. Characteristics of the subjects included in the study.

No. of patients Age Months the use of OCs

10 34 (26-57) 12 (3-132)

Table 2. Coagulation abnormalities for cerebral vein thrombosis in oral
contraceptive users. 

Patients n FII Mutation and FII FVIII:C HyperHomocysteinemia ACL
HyperHomocysteinemia Mutation levels up fasting positive

fasting to150 UdL-1

10 1/10 2/10 1/10 4/10 2/10
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The presence of other causes of thrombophilia (defi-
ciency of antithrombin III, protein C, or protein S) was
excluded. Conclusions: Oral contraceptives are associ-
ated with an increase of CVT risk by a factor of 20. The
combined effect of the genetic or acquired risk factors
in OC users greatly increases the risk of cerebral-vein
thrombosis and the most frequent hereditary throm-
bophilic condition is the G20210A mutation in the pro-
thrombin gene. As shown in our series of patients with
cerebral-vein thrombosis, a hypercoagulable state in
oral contraceptives users is strongly associated with
cerebral-vein thrombosis.

PU274
THE EFFECTIVENESS OF RECOMBINANT ACTIVATED FACTOR VII
THERAPY IN A 92-YEAR-OLD MALE WITH ACQUIRED HEMOPHILIA
Di Bartolomeo E, Dragani A, Marchesani P,
La Barba G, Malizia R, Rolandi G, Davì G
Dipartimento Ematologia, S. Prevenzione e Cura
Sindromi Emorragiche e Trombotiche, Ospedale Civile
dello “Spirito Santo”, Pescara, Italy

Acquired hemophilia is a rare bleeding disorder
caused by the development of specific auto-antibodies
which are capable of inhibiting the action of naturally
occurring factor VIII (FVIII). The clinical manifestation
is a severe and often life-threatening bleeding tenden-
cy with an overall mortality of 15-22%. Therapeutic
decisions should be based on the severity of bleeding
and laboratory characterization of the anti-FVIII anti-
body. The bleeding can be controlled using concentrates
of human or porcine FVIII, as well as recombinant VIIa
(rFVIIa; Novoseven(r) - Novo Nordisk).  We report the
case of a patient 92-years-old male admitted to our
hospital due to a post-traumatic massive hematoma
involving the left shoulder, dyspnea and fatigue. Labo-
ratory evaluations were performed and revealed nor-
mocytic, normochromic anemia (hemoglobin 7.8 g dL-

1), leukocitosis and neutrophilia (WBC 15.6x109/L; neu-
trophil count 13.6×10-9/L); prolonged Partial Thrombo-
plastin Time (aPTT 45”, ratio 1.32) and normal PT (PT
ratio 1.07). The mixing test with normal plasma showed
a prolonged aPTT. Decreased coagulant activity of FVI-
II (FVIII:C 14%) was detected, with a title of inhibitor
against factor VIII of 1.5 UB/mL; the von Willebrand
factor activity was increased to 260%. All conditions
known to be associated with secondary acquired hemo-
philia were excluded. The patient was immediately
treated with 2 units of packed red blood cells and
because of the low inhibitor titre, therapy with Human
FVIII was started with 4000 U of FVIII, for neutraliza-
tion, followed by 3000 U every 8 h for substitution.
Despite 3 consecutive days of substitutive therapy, the
patient showed an enlargement of left shoulder
hematoma, a mild rise of hemoglobin levels (Hb 8.3

g/dL). Due the failure of substitutive therapy, human
FVIII infusions were stopped and, in attempt to control
the bleeding, 90 mg kg-1 of rFVIIa were given intra-
venously, and 3 hours later repeated, without side
effects or evidence of thrombotic events. No antifibri-
nolytic drugs were added. Bleeding immediately
stopped and the patient had no further blood loss. On
day 8 a second distinct bleeding episode occurred with
a spontaneous hematoma on the right arm and
hemithorax. Haemoglobin fell from 8.2 to 6.3 g dL-1 in
24 hours. This episode was also treated with two rFVI-
Ia infusions and anemia was corrected with two units
of packed red blood cells. Bleeding stopped and the
patient remained asymptomatic, without clinical re-
emergence of bleeding. On the 11th day after admission.
the patient developed acute respiratory failure due to
a pneumonia and deceased. Acquired hemophilia
remains a life-threatening condition associated with a
high mortality, mainly in elderly patients. Various treat-
ment modalities are available to halt the bleeding
diathesis and rVIIa has showed to be an effective sal-
vage therapy for bleeding in patients with acquired
hemophilia who failed to respond to blood-product
therapy. Treatment with rFVIIa has been associated with
a low incidence of thrombotic complications, possibly
due to low levels of free thrombin generation, but
thrombogenicity remains a theoretical risk when using
rFVIIa, mainly in elderly patients, who frequently have
additional thrombotic risk factors. Our case confirms
previous data reporting the complexity and severity of
this disorder and showing that rFVIIa is an effective
and safe agent for achieving hemostasis also in elder-
ly patients with an inhibitor to FVIII.

PU275
THROMBOTIC THROMBOCYTOPENIC PURPURA AS  METASTATIC
LUNG CANCER FIRST SIGN
Maneschi E,* Rosaia B,° Bongiorni M,* Mucci G*
Divisione di Medicina Ospedale di Massa*, Divisione di
Medicina Ospedale di Carrara°, Italy

On July 2002, a previously healthy 66 year-old-
woman, MM, was admitted to our medical  unit for
asthenia, fever,  weight loss, anemia and trombocy-
topenia. Blood tests were as follows: hemoglobin 8.4
g/dL,  red blood cells 2.430.000/µL, platelets 43000/µL,
reticolocyte count 11%, total bilirubin 2.0 µg/dL, indi-
rect bilirubin 1,5 µg/dL, LDH 1212 U/L, haptoglobin 29
µg/dL, D-dimer 825 ng/dL, coagulation tests,  fibrino-
gen and creatinine were normal. A diagnosis of throm-
botic thrombocytopenic purpura (TTP) was made, sup-
ported by bone marrow and blood smear findings.
Treatment was promptly instituted with methylpred-
nisolone (starting dose 1 g/kg) and plasma exchange
(average volume exchange raged ranged 20-40 mL/kg
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for each session), fresh frozen plasma and packed red
blood cells. She had 10 plasmaexchanges and 20 FFP
infusions. After first apheresis, she presented neuro-
logic disturbances, fever  and severe dyspnea. A com-
puted tomographic (CT) brain scan was normal where-
as a computed tomographic toraco-abdominal scan
revealed a solid nodule 2 centimeters large in the api-
cal segment of right upper lung lobe, hepatomegaly
without focal lesions and lytic areas in the 8th-12th
vertebrae. Esofagogastroduodenoscopy and colonscopy
were normal. A month after admission the clinical and
laboratory findings were not better.  We decided to add
to treatment vincristine (2 mL intravenous/week) and
defibrotide (400 mg/day per os). CVC was removed and
tip catheter culture revealed Proteus mirabilis.Antibi-
oticotherapy was started, fever ceased and the patient
achieved  complete remission. The patient was sub-
jected to lung trasnsbronchial biopsy and the outcome
was bronchial adenocarcinoma. Soon after diagnosis,
chemotherapy was initiated. Seven months later  the
patient relapsed. The diagnosis of relapse was made on
the basis of thrombocytopenia ad microangiopathic
anemia. Hgb was 6.2 g%, platelets 24,000/µL. A total
body CT was performed showing hepatic focal lesions.
Three days after admission to our institution, the
patient died. Thrombotic thrombocytopenic purpura is
characterized by widespread deposition of intravascu-
lar microthrombi consisting mainly of platelets with
consequent consumption thrombocytopenia, microan-
giopathic hemolytic anemia, renal failure, neurologic
abnormalities. If untreated, TTP is almost always fatal.
However, intensive plasma exchange therapy has
reduced the mortality to approximately 25%. Abnor-
malities of plasma von Willebrand factor (vWF) have
been recognized to be associated with TTP. Recent stud-
ies have documented that a deficiency of vWF - cleav-
ing protease (ADAMTS13) may be responsible for the
presence of these unusually large vWF multimers. TTP
can be associated with cancer. Breast and gastric neo-
plasias are prevalent in this regard. The characteristic
pathological feature is occurrence of microvascular
tumor emboli with  impairment of endothelium. Dis-
seminated  intravascular coagulation (DIC) may be trig-
gered by mucin-producing-adenocarcinomas, but lab-
oratory evidence of DIC is present in only a minority of
patients with metastatic carcinoma who have microan-
giopathic hemolytic anemia and thrombocytopenia. TTP
cancer - related is more resistent to plasma exchange.
Some authors suggest  that some patients who died
with apparently refractory TTP  and who do not have an
autopsy,could have a disorder other than TTP (cancer,
HIV, autoimmune disorder) Therapy, course and prog-
nosis are determined by the metastatic carcinoma. In
patients responsive to chemotherapy TTP resolves.

PU276
DEEP VEIN THROMBOSIS IN ONE PATIENT AFFECTED BY
GLANZMANN’S THROMBOASTHENIA
Bernasconi S, Bizzoni L, Gentile M, Iaboni S,
Santoro C, Mazzucconi MG
Ematologia, Dipartimento di Biotecnologie Cellulari ed
Ematologia, Università degli Studi “ La Sapienza”
Roma, Italy

Glanzmann’s thromboasthenia (GT) is an autosomal
recessively inherited bleeding disorder, characterized
by the complete absence of platelet aggregation. Quan-
titative or qualitative abnormalities of the glycopro-
tein complex IIb-IIIa are responsible for this disorder.
Patients affected by GT show a severe and life-long
bleeding tendency and among such patients just one
case of deep vein thrombosis, treated with heparin, has
been described. We report the case of a GT patient
(diagnosis made at age of 22 years) who presented a
deep vein thrombosis in the posterior tibial vein of right
leg, at the age of 38 years, confermed by color-doppler
ultrasonography. This event was spontaneous and it
happened when the patient was completely healthy.
The patient has always shown a moderate/severe bleed-
ing tendency and the more frequent bleeding events
since childhood have been epistaxis and, later, gum
bleeding. The molecular variant of GT of our patient is
characterized by a homozygous deletion of Cys49 in
the b3 exon 3 (224Gdel).  Heparin treatment, at ther-
apeutic dosages, has begun and then substituted by
oral warfarin (dicumarol). Therapeutic target of INR
was 2 and a very close clinical and laboratory follow-
up was instituted. Thrombophilic screening showed the
absence of antiphospholipid antibodies and normality
of Antithrombin, Protein C and Protein S levels. No
resistance to activated protein C (APC) was present.
Molecular biology tests showed that the patient was
heterozygous for PAI-1 polymorphism (4G/5G), and
heterozygous for MTHFR C677T and MTHFR A1298C
with normal levels of homocysteine (8,1 mmol/L). FV
G1691, abnormal Prothrombin (G20210A) were absent.
Treatment was stopped after 10 months from the
beginning, with the resolution of deep vein thrombo-
sis without any hemorragic complications. Though GT
is a hemorragic disorder, the occurrence of thrombot-
ic events may be possible. The pathogenesis is proba-
bly multifactorial. In our patient the spontaneous
thrombotic event could be justified by either the pres-
ence of the genetic mutation of PAI-1 that alters fib-
rinolytic phase of coagulation, or by a transitory
increase of homocysteine level (that we could not doc-
ument at the time of the event), caused by the double
heterozigosity for the MTHFR.
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PU277
IDIOPATHIC THROMBOCYTOPENIC PURPURA IN PREGNANCY:
MANAGEMENT AND TREATMENT
Cabibbo S, Antolino A, Fidone C, Garozzo G,
Manenti O, Bonomo P
Servizio di Immunoematologia e Medicina Trasfusio-
nale, DH Ematologico, Azienda Ospedaliera “Civile-
OMPA”, Ragusa, Italy

As platelets play an important role in primary and sec-
ondary hemostasis, any decrease in their count in periph-
eral blood causes justifiable concern. This is particularly
the case during pregnancy and decreased platelet count
can be due to immune microangiopathic and consump-
tive mechanism. Idiophatic thrombocytopenic purpura
(ITP) is occasionally manifested during pregnancy by rou-
tine prenatal screening for blood cell counts infact occurs
more commonly in young women during the reproductive
years. It is an autoimmune disorder in which antiplatelet
autoantibodies bind to the antigens on platelet surface
resulting in their distruction. ITP can potentially cause
serious hemorrhage both in mother and fetus, accurate
assessments as well as appropriate clinical managements
are necessary for successful delivery. The main options of
treatment of ITP are corticosteroids, intravenous
immunoglobulin (IVIG) and splenectomy. We observed
five pregnant women with idiophatic thrombocytopenic
purpura in collaboration with our Obstetric and Gyne-
cologist division. All the mothers received corticosteroid
therapy during the last month of gestation, two unre-
sponsived patients received high doses immunoglobulin
therapy before delivery. At the time of delivery four moth-
ers had normal platelet counts and one had low platelet
count. Four deliveries were by vaginal route and one were
by cesarean section. All infants were born with normal
platelet counts. No infants showed any clinical signs of
hemorrhage and there were no neonatal complications.
In conclusion we think that thrombocytopenia may be a
physiological phenomenon of pregnancy, or the end result
of an autoimmune disorder. ITP requires the management
of two patients, the mother and her baby and requires the
close collaboration of a group composed by hematologist,
obstetrician, anesthesiologist and neonatologist.

PU278
ANTIPHOSPHOLIPID SYNDROME AND PREGNANCY: CASES REPORT
Cabibbo S, Antolino A, Fidone C, Garozzo G, 
Manenti O, Bonomo P
Servizio di Immunoematologia e Medicina Trasfusio-
nale, DH Ematologico,  Azienda Ospedaliera “Civile-
OMPA”, Ragusa, Italy

Antiphospholipid syndrome (APS), a condition char-
acterized by one or more thrombotic or pregnancy-relat-

ed clinical features in association with medium to high
levels of antiphospholipid antibodies, has emerged as a
important diagnostic consideration in several medical
fields. The antiphospholipid syndrome is defined by the
occurrence of venous and arterial thromboses, often
multiple, and pregnancy morbidity (mainly, recurrent
fetal losses and premature births), frequently accompa-
nied by a moderate thrombocytopenia, in the presence
of antiphospholipid antibodies (aPL) namely lupus anti-
coagulant (LA), anticardiolpin antibodies (aCL), or both
and is one of the few treatable causes of pregnancy loss
and successful pregnancy of 70% or more can be
achieved with appropriate treatment. Antiphospholipid
antibodies are a heterogeneous family of immunoglob-
ulins and despite their name do not recognize phospho-
lipids, but plasma proteins bound to suitable anionic
(not necessarily phospholipid) surfaces. The relationship
between lupus anticoagulants and anticardiolipin anti-
bodies and thrombosis has been amply investigated. A
high level of antiphospholipid antibodies and anticardi-
olipin antibodies was detected. We report the cases of
three patients with a history of recurring pregnancy loss
and positive preconception screening for antiphospho-
lipid syndrome. After confirmation of a viable pregnan-
cy all subjects began taking 4000 UI of Low molecular
weight heparin (LMWH) once daily subcutaneously until
delivery and it was stopped twelve hours before and
restarted twelve hours after but it was stopped two
weeks after discharged. None had hemorrhagic or
thrombotic complications during pregnancy and deliv-
ery and all the new-borns had good health. We think
that, in females with history of recurring pregnancy loss,
a good diagnostics that include finding antiphospho-
lipid antibodies, anticardiolipin antibodies and lupus
anticoagulant and an appropriate management strate-
gies using low molecular weight heparin a greater that
70% live birth rate may be achieved.

PU279
IDIOPHATIC ACQUIRED HEMOPHILIA IN THE ELDERLY: A CASE
REPORT
Leopardi G, Nicolini G, Sparaventi G, D’ Adamo F,
Delfini C, Mele A, Guiducci B, Gaziev J, Erer B,
Sodani P, Giardini C, Visani G
Hematology Unit, San Salvatore Hospital, Pesaro, Italy

Summary: Acquired hemophilia (AH) is a rare coagu-
lopathy occurring most frequently in elderly patients,
caused by formation of autoantibodies directed against
factor VIII (FVIII). Although autoimmune diseases,
hematologic malignancies, solid tumors can be recog-
nized, in almost half of the cases autoantibodies devel-
op spontaneously without an underlying medical con-
dition. Serious and often devastating life-threatening
hemorrhagic complications, associated with consider-
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able morbidity and mortality, characterize the disease.
However a complete remission is possible, if the treat-
ment results in recovery of factor VIII activity. Patients
and methods: A 81-year-old non-hemophiliac woman
was admitted to our Unit because of acute severe ane-
mia (hemoglobin 8.3 g/dL) associated with spreaded
hematoma in soft tissues of her right upper limb. Coag-
ulation studies revealed an increasing marked prolon-
gation of activated partial thromboplastin time, (88 to
102 seconds, control: 21-39), a diminished activity of
factor VIII (2,4%, control 50-150%) in spite of intensive
transfusional support. Neither tumoral markers, specif-
ic autoantibodies, antiglobulin test positivity, rheuma-
toid factor, lupus anticoagulant were found nor previ-
ous meaningful clinical conditions. A significant
increase of factor VIII inhibitor titer (9,36 Bethesda
unit/mL) was finally detected. High-dose steroids (6
metilprednisolone 1 mg/kg/day i.v.) were administered.
One week later (aPTT = 44,5 seconds) an increasing pain
in the left inguinal region revealed a massive abdomi-
nal retroperitoneal hemorrhage (diameter 92×71 mil-
limeters). The hemorrhage quickly spread over the sotf
tissues fully affecting the back, the left side and the left
lower limb. Severe anemia rapidly occurred (hemoglo-
bin from 10 to 7,9 g/dL). Results: Recombinant factor
VII, erytrocytes transfusions and steroids were inade-
quate to control bleeding. High-dose prothrombin com-
plex concentrates (FEIBA) in association with antifibri-
nolytic therapy successfully stopped expansion of the
hemorrhage resulting in both cessation of bleeding and
progressive recovery of factor VIII activity (factor VIII
12% and factor VIII inhibitor titer 2,64 BU/mL 14 days
from the end of FEIBA administration). After a 10-
months follow-up, the patient became low-dose
steroids dependent. She had normal hemostasis and
remained asymptomatic even after pelvis fracture.  Con-
clusions: AH usually represents a severe or even a life-
threatening disease, necessitating prompt and thorough
symptomatic measures directed at the cessation of
bleedings and prevention of their relapse. Bleeding may
be controlled by factor VIIa recombinant or prothrom-
bin complex concentrates. Corticosteroids are useful,
but can be highly toxic, especially in the elderly. A pro-
longed surveillance of each case of idiopathic AH is
mandatory because its long-term outcome is still large-
ly unknown.

Funding: Supported in part by Pesaro AIL-Onlus.

PU280
PROTHROMBOTIC GENETIC RISK FACTORS IN NON ARTERITIC
ANTERIOR ISCHEMIC OPTIC NEUROPATHY (NOIAN)
Chistolini A,* Pignoloni P,* Moramarco A,°
Gharbiya M,° Boninfante A,° Bernasconi S,* Iaboni S,*
Mazzucconi MG*
*Ematologia,Dipartimento di Biotecnologie Cellulari ed
Ematologia, °Dipartimento di Scienze Oftalmologiche,
Università degli Studi “La Sapienza”, Roma, Italy

Non-arteritic ischemic optic neuropathy (NAION) is
the most common acute optic neuropathy in subjects
older than 50 years of age. NAION results from an
infarction the anterior part of optic disk. This study was
carried out to determine the prevalence of genetic and
aquired thrombophilia in this disease. We investigated
16 consecutive patients affected by NOIAN (11 males,
5 females, median age 58 years) and 15 healty subjects
as control population (7 males, 8 females, median age
55 years). Patients and healty subjects underwent com-
prehensive tests for coagulation disorders, including
determinations of antithrombin, protein C, protein S,
activated protein C resistance (APCR), factor V Leiden,
factor II G20210 G polymorphism, C677T and A1298C
MTHFR genotypes, lupus anticoagulant (KCT and
DRVVT), homocysteine plasma levels. Phisiological
inhibitors, APCR, F.V Leiden, F.II G20210G polymorphism,
KCT, DRVVT, C677T and A 1298C MTHFR genotype did
not show significant differerences in the patients and in
the control group. Plasma homocysteine levels were sig-
nificant higher in the patients than in the control pop-
ulation: (in the patients, media 15.06 µmol/l, SD 3.58
range 6-20 µmol/L; in the control group, media12.13
µmol/L SD 3.96 range 7-19 µmol/L) (OR8.80; 95% CI =
1.35-67.28). No correlation was found between plasma
homocysteine levels and MTHFR genotypes. In conclu-
sion, high plasma homocysteine is a risk factor for
NOIAN and it may be useful to measure homocysteine
in the managment of these patients.

PU281
THROMBOTIC THROMBOCYTOPENIC PURPURA: NEW
ETIOPATHOGENETIC INSIGHTS AND CLINICAL EXPERIENCE:
REPORT OF 7 CASES
Anselmi E, Arcari A, Bernuzzi P, Civardi G, Lazzaro A,
Vallisa D, Moroni CF, Bertè R, Cavanna L
Medicina oncologica ed Ematologia, Ospedale G.
da Saliceto,  Piacenza, Italy

The most important step in etiopathogenesis of
thrombotic thrombocytopenic purpura (TTP) is the for-
mation in terminal arterial vessels of microthrombi,
which are enriched in ultra large multimers von Wille-
brand factor (ULVWF). The deficiency of vWf-cleaving
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protease is assumed to produce an accumulation of the
ULVWF multimers.. Normally, this cleaveage is by sev-
eral factor such as metalloprotease named ADAMTS13.
Failure in this mechanism can be due to a constitutional
deficit or an immunomediated depletion during thera-
py with several agents. In paricular, ADAMTS13 specif-
ic activity has been found low in patients with throm-
bocytopenia due to different causes. In TTP there is a
severe deficience of activity and the abnormality is
pathognomonic of thrombotic microangiopathic dis-
ease. From 2000 to 2002 we’ve observed seven patients,
four female and three male (median age 55 years). Just
one of our patients presented hemolytic-uremic syn-
drome with acute renal failure and macrohematuria at
onset, another one showed a systemic exanthema post
infection-like. In remaining patients the clinical status
was mainly related to the hemolytic anemia and throm-
bocytopenia: increase of lactate dehydrogenase and
total bilirubin, very low level of aptoglobin, reticolocy-
tosis and direct antiglobulin test positivity. Negative
were the antibodies anti-platelets. Each patient pre-
sented different neurological events for type and inten-
sity: one of them transient headache, three confusion;
two a focal neurological failure (dysphasia, visual symp-
toms). From our patients anamnestic datas he was turn-
ing out what: 2 were in therapy with ticlopidina; 1
patient was referring an infectious episode immediate-
ly before showing of the purpura; in other 2 cases, both
removed during the hospital period in bed, were present
extraneous bodies, in particular an orthodontic fixed
device and an intrauterine contraceptive device. In a
patient, bearer of a form already classified ricorrente
idiopatica reached the third relapse, was noticed a
mycoplasma urealyticum vaginale infection. In a last
case, we didn’t identify any cause connected. Only one
patient did not any prior abnormality as trigger factor.
The most important treatment has been plasma-
exchange with cryosupernatant plasma infusion. Our
patients received 10 to 13 plasma-exchanges (mean
11,5). All patients have also been treated with gluco-
corticoids (oral prednisone 25-50 mg daily); four patiens
received ASA 100 mg daily. We can get some observa-
tion: 1) The importance of early diagnosis also in med-
icine unit; 2) The importance of early start of plasma-
exchange: in this cases report the plasma-exchange was
initiated in 48 hours to diagnosis and none of our
patients died; 3) The importance of the reserce of a trig-
ger factor for to remove it and prevent relapses; in these
cases no relapses occurred in patients that we have
remove the trigger.

PU282
RITUXIMAB PLUS CHEMOTHERAPY CAN CURE SYMPTOMATIC
ANTI-PHOSPHOLIPID SYNDROME IN PATIENTS WITH LYMPHOMA
Mosna F,* Andreini A,* Ambrosetti A,* Nadali G,*
Poli G,° Pizzolo G*
*Divisione di Ematologia, Dipartimento di Medicina
Clinica e Sperimentale, Policlinico G.B.Rossi, Verona,
°Laboratorio analisi chimico-cliniche ed ematologiche,
Policlinico G.B.Rossi, Verona, Italy

Antiphospholipid syndrome (APS) is an autoimmune
disorder characterized by recurrent thromboses, spon-
taneous abortions and thrombocytopenia. It can be pri-
mary (idiopathic) or secondary, i.e. associated with
autoimmune diseases or neoplasms mostly of lymphoid
origin. Rituximab is a monoclonal humanized anti-CD20
antibody capable of producing a prolonged immunosop-
pression through B-cell depletion.The use of chemother-
apy in APS associated with lymphomas was reported as
uneffective in reverting titers of autoantibodies, outside
the contest of bone-marrow transplantation. The use
of rituximab could in some recent reports cancel the
titre of antiphospholipid antibodies, and stop cardio-
vascular events in symptomatic patients. We report on
2 cases of APS and lymphoma. Case 1: a 53-years old
man, with a marginal zone NHL of the spleen (SMZL)
diagnosed at bone marrow biopsy, presenting with
splenomegaly, symptomatic deep bilateral venous trom-
bosis of the femoral veins and pulmonary embolia.
HbsAg positivity. LAC and APA positivity at high titre
(>100 UI/mL). We started treatment with ev eparin and
chemotherapy (CHOP); a severe progression in venous
involvement during eparin infusion was registered, until
a catastrophic clinical picture of venous thrombosis
involving the four limbs. After the first cycle of therapy
we obtained a reduction of splenic enlargement with-
out control over the progressive venous trombosis. At
the second cicle of chemotherapy we added Rituximab
(375 mg/m2) to CHOP. We obtained a progressive reduc-
tion of splenomegaly and improvement of control over
clinically evident DVP, with the disappearance of both
APA and LAC titers after four cycles of chemotherapy.
The patient underwent splenectomy for the persistence
of splenic enlargement with echographic evidences of
splenic lesions; histology was negative for NHL and the
patient is now in complete remission of the lymphoma.
Oral anticoagulant therapy was stopped. Case 2: a 42-
years old man with a previous artherial thromboem-
bolism of the lower limb and amputation of the right
foot. High titers of APA and LAC had been found 5 years
before the diagnosis of NHL during routine examination
before surgical mitral valvular substitution. After this
operation the patient was treated with continuous oral
anticoagulant treatment. The lymphoma (DLBCL) pre-
sented with lymphadenopathy, systemic symptoms,
splenic enlargement with a large hypodense lesion. High
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titers of APA and LAC were confirmed. We started treat-
ment with CHOP and Rituximab (375 mg/m2), obtain-
ing a partial response. We decided to continue with
VACOP-B regimen adding Rituximab (4 cycles along 8
cycles of VACOP-B). At the end of treatment we docu-
mented a complete remission of the lymphoma and the
APA titer was negative. Our observations support the
possibility to induce prolonged immunosuppression with
disappearance of antiphospholipid titers by the use of
chemotherapy and rituximab in the treatment of APS
associated with lymphoid neoplasms; in case 1 we could
manage this way to stop a highly symptomatic, cata-
strophic deep venous thrombosis that was progressive
despite the use of endovenous eparin in continuous
infusion.

PU283
THROMBOPHILIC SCREENING IN PATIENTS WITH MULTIPLE
MYELOMA
Valdrè L, Cini M, Legnani E, Zamagni E,* Cosmi B,
Cellini C,* Cangini D,* Tacchetti P,* Tosi P,* Cavo M,*
Palareti G
Cardiovascular Department, Division of Angiology,
Unità di Ricerca Clinica sulla Trombofilia “M. Golinel-
li”, University Hospital S. Orsola-Malpighi,*Bologna
Institute of Hematology and Medical Oncology “Sera-
gnoli”, University of Bologna, Italy

Multiple myeloma (MM) is associated with throm-
boembolic events (VTE). A higher incidence of VTE is
observed when the disease is treated with first-line
thalidomide. It should be assessed whether or not per-
sonal baseline coagulation alterations may interact
with the type of disease and thalidomide treatment
thus contributing to such increased incidence of VTE
complications. In the present study we investigated 92
patients with MM, M/F 46/46, median age 58 years
(range 35-68), by screening them with a complete
thrombophilic study (prothrombin time, activated par-
tial prothrombin time, hepatoquick, antithrombin III
(ATIII), protein C and S activities, activated protein C
(APC) resistance, Factor V Leiden and G20210 pro-
thrombin mutation) to assess whether or not a base-
line condition of hypercoagulability was present. As
shown in the table the following alterations were
detected at baseline:low AT III in 2 pts, low protein C
and protein S activity in 3 and 2 pts, respectively; these
alterations were associated with a low hepatoquick test
and were most likely due to a reduction of liver func-
tion. Two patients (2.2%) had a factor V mutation
(R506Q) and 4 patients (4.4%) had a G20210A pro-
thrombin mutation; the prevalence of these congeni-
tal alterations is not different from that expected in an
unselected population.  Twelve patients showed an APC
resistance in the absence of factor V Leiden mutation

(according to Bertina; cut-off 0.8 normalized ratio). Six
of these patients could be tested after a period of 4
month treatment with thalidomide and dexametha-
sone: 5 of them had a normal APC resistance and so we
can exclude the presence of some factor V polimor-
phisms other than factor V Leiden. One patient, carrier
of the G20210A prothrombin mutation, showed a per-
sistent APC resistance.  We conclude that pts with Mul-
tiple Myeloma seem not to have an higher incidence of
congenital thrombophilic defects; the relatively fre-
quent alterations of physiologic blood coagulation
inhibitors recorded at baseline contribute to a condi-
tion of acquired hypercoagulability and are likely the
results of liver disfunction or other alterations associ-
ated with the baseline disease.

At diagnosis After 4 months of treatment

Antithrombin III < 50% 2 0
Protein C activity 3 0
Protein S activity 2 0
Factor V Leiden R506Q 2 /
G20210 prothrombin mutation 4 /
APC resistance 12 1/6

PU284
ACQUIRED HEMOPHILIA AFTER AUTOLOGOUS TRANSPLANT
(AUBMT) FOR MULTIPLE MYELOMA
Pollio G, Catalano L, De Caterina M,* Chiurazzi F,
Coppola A,° Cerbone AM,° Di Minno G,° Rotoli B
Cattedra di Ematologia, *Dipartimento Assistenziale di
Medicina di Laboratorio, °Centro di Coordinamento
regionale per le Emocoagulopatie, Università Federico
II, Napoli, Italy

A 58 y-old male affected by MM IgGk IIIA (MC 7.4
g/dL; BM plasma cells:40%; Hb 11.9 g/dL; Xrays: large
peri-acetabolar osteolysis; Tc99m-sestaMIBI: diffuse
marrow uptake with focal pelvis uptake) was treated
with chemotherapy and a double auBMT (last procedure
in April 2001) attaining CR (absence of MC by
immunofixation, normal basal work-up, normal Tc99m-
sestaMIBI scan, absence of symptoms). In March ‘03,
still in CR and in maintenance treatment with α-inter-
feron (according to the treatment protocol), large spon-
taneous hematomata of the limbs appeared, with evi-
dence of prolonged APTT (73’’). Interferon treatment was
interrupted, but coagulation parameter did not change
and severe hematuria developed soon after, which
resolved with hydration and antibiotics. Low level of fac-
tor VIII activity (4%) and antifactor VIII inhibitory activ-
ity (3.4 U.B.) were documented, leading to recurrent non
severe bleeding episodes in subcutaneous tissue or in
muscles.  Acquired hemophilia is a rare bleeding disor-
der caused by autoantibodies inhibiting the function of
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coagulation factors, mainly factor VIII. Autoimmune dis-
ease are the conditions most frequently associated, fol-
lowed by the peri partum period, by malignancy and by
drug reactions. At our knowledge, no other cases of
development of anti factor VIII autoantibodies have been
reported after auBMT. In our case, identification of Ig
isotype, possible relations to the underlying immuno-
proliferative disease or to some derangement of immune
function reconstitution after auBMT and treatment plan
will be addressed in the near future. 

Platelet Diseases

PU285
THE EFFECTS OF CONTINUOUS INTRAVENOUS INFUSION OF
DIPYRIDAMOLE AS ADJUNCTIVE THERAPY IN THE TREATMENT OF
THROMBOTIC THROMBOCYTOPENIC PURPURA
Quintini G,* Barbera V,* Spadola V,* Bonifacio G,*
Rizzo S,° Mariani G*
*Chair and Division of Haematology with BMT unit,
University of Palermo; °Blood Transfusion Service,
University of Palermo, Italy

Thrombotic thrombocytopenic purpura (TTP) is a rare
hematologic disorder characterized by thrombocy-
topenia, microangiopathic hemolytic anemia, and
ischemic events often occurring in the nervous system
and kidneys The advent of plasma exchange has dra-
matically improved the prognosis of disease, since it is
associated with a survival rate of 78% at 1 month.
However, mortality rates remain significant. A variety
of adjunctive treatments have been used in associa-
tion with plasma exchange and antiplatelet drugs have
been widely used. In this pilot study we investigated the
effects of an adjunctive therapy consisting of the con-
tinuous, intravenous infusion of dipyridamole, a modal-
ity of administration that has not been previously test-
ed in this setting. Sixteen untreated TTP patients, (12
women, 4 men) with a mean age of 39 years, received
daily plasma exchange together with intravenous
methylprednisolone (1-2 mg/kg/twice daily) and a con-
tinuous iv infusion of dipyridamole (100 mg/24
hours/day). A complete response was defined as an
improvement in the platelet count to more than
150×109/L for two consecutive days and no neurolog-
ic deterioration. When complete remission was
achieved, plasma exchange and dipyridamole were
stopped and methylprednisolone was gradually tapered.
The overall response rate was 87.5%. Platelet counts
increased to above 50×109/L within 2 to 9 days and a
normal platelet count was attained within 4 to 29 days
in fourteen patients. One patient failed to respond to

the combination therapy but attained a consistent
remission after autologous stem cells transplant. One
patient was refractory to the combination therapy and
died, after an initial but unsustained response. All fif-
teen patients are currently in remission 1 to 5 years
after diagnosis. This study suggests that the addition of
a continuous infusion of dipyridamole to plasma
exchange and steroids in the management of acute TTP
is safe and well-tolerated. The results of this pilot study
demonstrate that the addition of dipyridamole did not
reduce the remission rate usually obtained with con-
ventional treatment, but the potential clinical value of
this approach will have to be validated in the context
of a proper randomised trial.

PU286
SEVERE THROMBOCYTOPENIA DURING IRON REPLACEMENT
THERAPY IN IRON DEFICIENCY ANEMIA
Ermacora A,* Doretto P,° Rogato A,* Grimaz S,*
Cappelletti P,° Virgolini L*
Divisione di Medicina II*, Servizio di Patologia Clinica°,
Azienda Ospedaliera S. M. degli Angeli, Pordenone,
Italy

Iron deficiency anemia can be accompanied by nor-
mal, elevated or even diminished platelet count; iron
repletion generally results in a normalization of platelet
levels. We report two cases of severe thrombocytope-
nia developed during iron replacement therapy in iron
deficiency anemia.  Case 1: a young female patient 31-
year-old was referred to our Medical Department when
a blood examination revealed Hb 4,7 g/dL, Hct 18.5%,
MCV 54,5 fL and Plt 228.000/µL. Spleen was not pal-
pable. Serum ferritin was 3 ng/ µL. The patient was
administered four packed red blood cells units and a
daily dose (62,5 mg) of sodium ferric gluconate com-
plex intravenous. While the response to transfusion was
appropriate (Hb 8,3 g/dL), the platelet count began to
decline with a nadir of 23.000/µL on the 10th day. Sodi-
um ferric gluconate infusions were stopped (Hb 11.0
g/dL on day 10th). A bone marrow aspirate was per-
formed and revealed trilinear hyperplasia with mega-
karyocytes markedly increased. Antiplatelets antibod-
ies were absent. No therapy was instituted. On day 12th

the platelets began to increase and reached 867.000/µL
on day 19th. Platelet count returns normal after two
months. Case 2: a 51-year-old woman was adminis-
tered oral ferrous sulfate for five days because of iron
deficiency anemia (Hb 6.5 g/dL, MCV 66 fL, PLT
98.000/uL, serum ferritin 5 ng/mL). Five days after
starting therapy the patient was referred to our Depart-
ment; the hemoglobin was 6.6 g/dL and plt 27.000/µL
without aggregates Bone marrow aspirate was per-
formed and it revealed megakaryocytes markedly
increased and hyperplastic erithropoiesis. Antiplatelets
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antibodies were negative. The patient was administered
sodium ferric gluconate complex intravenous for the
following 10 days with an appropriated increase of
hemoglobin values, while the platelet count reached
1.123.000 /µL on day 13th and they normalized twen-
ty days later. Discussion and conclusions: thrombocy-
topenia during iron replacement therapy could be
explained as a consequence of competition for iron
between the erythroid and megakaryocyte cell lines,
which is a phenomenon that has still to be determined,
but may be frequent.

PU287
IMMUNE THROMBOCYTOPENIA INDUCED BY FLUDARABINE IN A
MARGINAL ZONE LYMPHOMA PATIENT
Curotti M, Marasca R, Malavolti R, Leonardi G, Torelli G
Hematology Unit, Department of Oncology and
Hematology, University of Modena and Reggio Emilia,
Modena, Italy

Fludarabine, a purine nucleoside analog, is an effec-
tive agent in the treatment of a number of lympho-
proliferative malignancies. This agent is used in sever-
al hematologic diseases such as chronic lymphocytic
leukemia (CLL), low-grade non Hodgkin’s lymphomas,
Waldenstrom’s macroglobulinemia, acute myeloid
leukemia and as a conditioning agent in non myeloab-
lative stem cell transplants. The most common flu-
darabine toxicities are myelosuppression and immun-
odeficiency with consequent development of oppor-
tunistic infections. Fludarabine is also associated with
the development of autoimmune hemolytic anemia
and, rarely, with pure red-cell aplasia and immune
thrombocytopenia.  Here we report a severe autoim-
mune thrombocytopenia arising after four courses of
fludarabine in a patient affected of marginal zone B-
cell lymphoma. A 71 year old man was diagnosed in
August 2000 with marginal zone lymphoma. He was
initially treated with a radio and chemotherapy includ-
ing four courses of CHOP regimen (cyclophosphamide,
doxorubicin, vincristine and prednisone) and involved
field radiotherapy obtaining a complete response. In
July 2002 he relapsed developing retroperitoneal lym-
phadenopathy and parotid gland involvement. The his-
tological examamination confirmed the presence of a
low-grade non Hodgkin’s lymphoma of the marginal
zone B-cell histological subtype. No bone marrow lym-
phoma involvement was present. A Fludarabine (25
mg/m2 for 3 days) associated with cyclophosphamide
(300 mg/mv for 3 days) regimen was started for a total
of four courses. The patient obtained a good partial
response. Before fludarabine treatment, the platelet
count was normal (185.000/m3). After the fourth course
of therapy the platelet count decreased progressively
up to 17.000 /m3 on the 38th day from the last flu-

darabine somministration. Bone marrow examination
showed normal myelopoiesis and in particular adequate
megakaryocytopoiesis. Antiplatelet antibodies (PAI)
were found positive (IgG). Standard treatment with oral
prednisone at the dose of 1 mg/kg/day and intravenous
immunoglobulin (Igv) 0.4 g/kg/day for 5 days was
begun. Ten days later, because no significant platelet
response was observed, high dose dexamethasone at
the dose of 30 mg daily for 4 days every two week was
started with only a partial response. ITP arising after
fludarabine therapy is considered a rare event and, at
the best of our knowledge, it has been reported only in
few CLL cases. All these patients developed an acquired
severe thrombocytopenia obtaining variable responses
to standard interventions.  Here we first describe at
case of thrombocytopenia arising in a B-cell low-grade
non Hodgkin’s lymphoma different from CLL, in which
no previous bone marrow involvement nor lymphoma
associated autoimmune disorders were present, that
was strictly related to the fludarabine treatment.   

PU288
IDIOPATHC IMMUNE THROMBOCYTOPENIC PURPURA IN ADULT
PATIENTS: A STUDY OF 200 PATIENTS AFFERED IN A SINGLE ISTITUTION
Freilone R, Beggiato E, Montrucchio G, Tartaglino B
Ematologia ASL 6, Ciriè, Italy

Background. Adult ITP is one of the most common
causes of thrombocytopenia and the incidence has not
been determinated precisely; the first line therapy
(steroid ± immunoglobulins) induce complete response
(CR) or partial response (PR) about 65-75% of cases
and the splenectomy is efficacy in 70-80% of patients
with resistance or relapsed disease. Aim: Evaluate clin-
ical characteristics at the presentation, the results with
therapy and outcome in group of patients with affered
in a single istitution. Results. From May,1, 1998 to April,
30, 2003 200 adult patients affected by ITP were diag-
nosed in our center; all patients were negative for
HCV/HIV infection or LAC/aCAs or presence autoim-
mune disease; only 50 patients were positive for
platelet's autoantibiodes; the median age was 42 years
(range 18-86); 143 were female and 57 male (ratio
2.5); the median count of platelets at diagnosis was 35
x109/L (range 2-110x109/L); at diagnosis 60 patients
showed minor bleeding events and 10 patients major
bleeding events (2 patients intracranial haemmorrhage
and 8 patients gastrointestinal); 103 patients were
treated (70 steroid and 33 with steroid plus immu-
noglobulins); 66 patients achievied a a major response
(56 CR and 10 PR); in 27/37 of patients (were not
response) splenectomy was performed and 90%
achieved a major response; in 10/37 (were not
response)a second lined therapy (3 cyclosporine, 5
cyclophosphamide, 2 azatioprine)was administred with
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only 30% of response; with a median follow up of 46
mounths, 10 patients relapsed and only 1 patients died
for major bleeding event. 9/10 patients who relapsed
were re-treated: 4 patients only steroid (3/4 CR e 1
minor response), 4 cyclosporine (2 CR, 2 not respond-
ed), 1 with rituximab (1 CR). Conclusions: in our expe-
rience the adult ITP is relative rare disease; the first line
therapy (sterod +/- immunoglobulin) is effective and in
second line splenectomy is efficacy.        

PU289
TREATMENT OF TWO PATIENTS WITH ACQUIRED FACTOR VIII
INHIBITOR USING CYCLOPHOSPHAMIDE AND CORTICOSTEROIDS
Cabibbo S, Antolino A, Fidone C, Garozzo G,
Manenti O, Bonomo P
Servizio di Immunoematologia e Medicina Trasfusio-
nale, DH Ematologico, Azienda Ospedaliera “Civile-
OMPA”, Ragusa, Italy

Blood coagulation is one of the major physiological
mechanism involved in the arrest of bleeding at the site
of injury and hence, hemostasis. Patients with congen-
ital or acquired hemophilia have defective coagulation
processes ad are at risk of serious bleeding complica-
tions. Acquired hemophilia is a rare disorder due to
spontaneous development of antibodies directed
against the factor VIII molecule in patients with previ-
ously normal levels of factor VIII. Antibodies against
factor VIII can cause life-threatening bleeding espe-
cially of soft or subcutaneous tissue or in muscle requir-
ing costly factor replacement and prolonged immuno-
suppression. In 7.3% of the patients, the FVIII inhibitor
appear either during pregnancy or in the postpartum
period and is associated with considerable morbidity as
well as mortality especially in the elderly patients. The
aPTT prolongation, the reduction of the factor activity
and the inhibitor titre are of diagnostic importance. We
observed two cases of acquired hemophilia admitted to
our hematology section due to mild bleeding of soft or
subcutaneous tissue and in muscle. One of them was in
postpartum period, other patient was elderly. The coag-
ulation assay showed aPTT prolongation and FVIII pro-
coagulant activity was low with a Bethesda assay con-
firming the presence of anti human FVIII antibody. Diag-
nosis of acquired hemophilia was confirmed and they
were treated with corticosteroid therapy and cyclophos-
phamide. The patients had a good resolution of the anti-
body and of mild bleeding without any substitutive
therapy. We think that a correct evaluation of coagula-
tion screening test, in particular aPTT, is essential, more-
over for treatment of acquired hemophilia immunosup-
pressive agents combined with corticosteroids and
occasionally with aFVII administration and/or immuno-
adsorption may lead to long-term inhibitor eradication
reducing bleeding.

PU290
THALIDOMIDE THERAPY IN REFRACTORY IMMUNE
THROMBOCYTOPENIC PURPURA ASSOCIATED WITH MULTIPLE
MYELOMA 
Cavallo F, Falco P, Bertola A, Bringhen S,
Boccadoro M, Palumbo A
Divisione di Ematologia dell’Università di Torino,
Azienda Ospedaliera S. Giovanni Battista, Ospedale
Molinette, Torino, Italy

Immune thrombocytopenic purpura (ITP) is often
seen in patients with lymphoproliferative disorders, few
cases have been described in multiple myeloma (MM)
patients. A variety of agents such as Immunoglobulins,
Danazol, Azathioprine have been used in refractory ITP,
none of these agents has antimyeloma activity.
Thalidomide is effective in MM patients and in several
autoimmune diseases. With this rationale we tried this
approach in one MM patient with associated ITP: a
complete response was achieved and maintained for
36 months. On October 1994 a diagnosis of IgGk MM
was established in a 43-year-old man. In December
1995 disease recurrence occurred and high dose
chemotherapy with peripheral blood stem cell support
was planned. On January 1996 Cyclophosphamide 4
g/mq was infused and followed by stem cell harvest.
After the first leukapheretic procedure a severe persis-
tent thrombocytopenia occurred (plts < 15000/mm3)
and daily platelet transfusions were required. Serum
IgG antiplatelets antibodies were positive, bone marrow
aspirate with increased megakaryocytes count was
detected and diagnosis of ITP was made. Prednisone
(75 mg/day) and intravenous Immunoglobulin (400
mg/kg for 4 days) was administered with partial remis-
sion (plts 100000/mm3). A double autotransplant pro-
cedure with stem cells support was performed with
complete remission of MM. From June 1996 to Febru-
ary 1998, maintenance therapy (Interferon 3 MU, 3
times a week and Dexamethasone 20 mg on day 1 to
4 each months) was started, IgG level gradually
increased, platelets count was unchanged.On April
1998 the platelet count fell under 50000/mm3; bone
marrow citology showed increased megacaryocytes,
plasma cell count was 6%. Prednisone 75 mg/day was
started and platelets count rapidly increased to
143000/mm3. Prednisone was tapered and platelets
count fell again to 27000/mm3. Prednisone was then
associated with Azathioprine (100 mg/day) with partial
recovery (plts 53000/mm3). On April 2000 disease
recurrence occurred with anemia and serum IgG level
increase to 3.7 g/dL. Thalidomide treatment (200 mg
per day) and Prednisone (25 mg per day) were started.
After 2 months of therapy IgG level fell to 655 mg/dL
and platelet count rose to 206000/mm3; Prednisone
therapy was stopped, platelet count remained
unchanged. On April 2001 appearance of neurological
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toxicity (sensory polyneuropathy, WHO grade II)
required Thalidomide reduction to 100 mg/day, platelet
count slightly decreased to 150000/mm3. At present
both Thalidomide dose and platelet count are
unchanged. This patient was treated with specific ther-
apy commonly used in primary ITP with only transient
benefit.  Thalidomide has anti-inflammatory, immuno-
modulatory and antiangiogenic effects; based on these
findings has been used in several rheumatological and
autoimmune diseases. ITP might be another autoim-
mune disease effectively controlled by Thalidomide. The
T helper response has been classified in Th1 and Th2
type. Th1 cells can elicit delayed hypersensitive reac-
tions and cell-mediated immune response]. Th2 cells
are important in suppressing cell-mediated immune
reactions. As expected, Th1 phenotype is prevalent in
patients with ITP. Thalidomide can switch T helper
response from a Th1 to a Th2 type; the expansion of the
Th2 type reaction, induced by Thalidomide, might
explain its action on ITP. In conclusion, Thalidomide
treatment was effective in this patient where MM was
associated with ITP. Low dose Thalidomide (100-200
mg per day) could inhibit both myeloma cells growth
and platelets destruction, obtaining long-term control
of both diseases.

PU291
TREATMENT OF PEDIATRIC ANA-POSITIVE THROMBOCYTOPENIA
Comis M, Iaria G, Oliva E, Martorano C,* Marino A,
Nobile F
Divisione Ematologia, °Divisione Nefrologia, Azienda
Ospedaliera “Bianchi-Melacrino-Morelli”,
Reggio Calabria, Italy

The treatment of pediatric ANA-positive thrombocy-
topenia still remains a problem. The dose of steroids and
the duration of therapy are tailored on an individual
basis due to the lack of well-established guidelines. We
retrospectively evaluated ANA-positive thrombocy-
topenic patients followed in our ward for prognostic
factors and response to treatment with steroids admin-
istered at different dosages and tapered at different
intervals to various maintenance dosages. Data were
collected from medical charts of ten patients with
median age 15 (range 8-17) years. Four of these
patients (one male and 3 females) had the criteria for
a diagnosis of systemic lupus erythematosus (LES), 2 of
whom presented with diffuse proliferative glomeru-
lonephritis, one patient with arthralgia, autoimmune
thyroiditis, celiac disease and positive direct Coombs’
test and the male patient with positive anticardiolipin
IgM antibodies, arthralgia, oral ulcers, pericarditis and
positive direct and indirect Coombs’ tests. Two of the
remaining 6 patients had familiarity for LES and 2 had
arthralgia. At onset, PLT count was median 85000

(range 2000 - 149000). Severity of thrombocytopenia
was distributed as follows: Grade 1 - four patients,
Grade 2 - one patient, Grade 3 - two patients, Grade 4
- two patients. Three of the 4 LES patients had leu-
copenia ranging from 2400-3700/mm3 compared to 1
patient in the remaining group (p=0.01). The choice of
the initial dose of prednisone (from 0.2 to 1.75 mg/kg)
and the duration of full-dose therapy (mean 85, SD 8.5
days) were not associated with the grade of thrombo-
cytopenia, nor with the presence of systemic symp-
toms. Time to remission of thrombocytopenia was mean
84, SD 7, days and was associated with the presence of
systemic symptoms (p=0.09) and leucopenia (r=-0.57,
p=0.05) and significantly dependent on the PLT count
at onset (r=-0.60, p=0.04), while there was no associ-
ation with the dosage and duration of prednisone.
Prednisone was titrated in median 4 (range 2-6) days
and 4 patients continued at a maintenance dose of 0.1
(range 0.05-0.12) mg/kg. In the 8 patients undergoing
single therapy with prednisone, 6 had recurrence,
though with higher PLT counts as compared to those at
onset (p=0.05). The duration of remission was median
186 (range 116-256) days and was associated with the
C3 level at onset (p=0.04) and seemed to be influenced
by the dosage and the duration of full-dose prednisone
and significantly by the duration of maintenance ther-
apy (r=0.78, p=0.015) and its dosage (r=0.69, p=0.49).
In conclusion, the lack of guidelines for the treatment
of ANA-positive pediatric thrombocytopenia induces
the clinician to make arbitrary choices in treatment
approaches. Recurrence is frequent though it does not
seem severe. When prednisone is chosen as a single
agent, dosage and administration protocols may influ-
ence the duration of remission. It is clear that future
studies are necessary to reveal whether or not to treat
these patients according to the presence or absence of
systemic signs and to the grade of thrombocytopenia.
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MYELOPROLIFERATIVE SYNDROMES
AND CHRONIC MYELOID LEUKEMIAS

Myeloproliferative Syndromes

PU292
ABNORMALITIES OF HEMOSTATIC BALANCE IN ESSENTIAL
THROMBOCYTHEMIA AND POLYCYTHEMIA VERA
Cacciola RR, Di Francesco E, Ciraulo A, Azzaro MP,
Giustolisi R, Cacciola E
Department of Biomedical Science, Section of
Hematology, University of Catania, Italy

Essential thrombocythemia (ET) and polycythemia
vera (PV) are characterised by an imbalance between
coagulant and fibrinolytic activities of plasma in which
the pro-thrombotic activities predominate. To test this
suggestion we measured key hemostatic proteins
including, activated factor XII (FXIIa) as intrinsic acti-
vator, tissue factor pathway inhibitor (TFPI) as extrin-
sic activator, prothrombin fragment 1+2 (F1+2) as a
indicator of thrombin generation, and thrombin acti-
vatable fibrinolysis inhibitor (TAFI) and d-dimer (DD) as
a link between coagulation and fibrinolysis. We includ-
ed 75 patients, 47 ET (19 men and 28 women, mean age
59 years) and 28 PV (17 men and 11 women, mean age
65 years), who fulfilled the PVSG criteria. Each para-
meter was measured using an enzyme immunoassay
(ELISA) technique. The duration of disease ranged
between 1 to 13 years. Of 75 patients, 47 (25 ET, 22 PV)
received hydroxyurea, 4 ET were on interferon-alpha, 3
PV underwent phlebotomy alone and 21 (18 ET, 3 PV)
were not receiving any cytoreduction. 66/75 (45 ET, 21
PV) were on antiplatelet drugs. None of the studied
patients had thrombotic risk factors. Both FXIIa and
TFPI have been found to be lower (2.3±0.3 ng/mL and
61±3 ng/mL, respectively) than controls (4±0.6 ng/mL
and 88±3 ng/mL, respectively) (p =0.052 and p =0.004).
All patients had significantly elevated F1+2 levels com-
pared to healthy (3±0.3 nmol/L and 0.8±0.2 nmol/L,
respectively) (p =0.008). TAFI and DD were normal
(74±3% and 133±21 ng/mL). There was a strong ten-
dency towards correlation between TFPI and TAFI (p
=0.062) and a significant correlation between TFPI and
DD (p =0.024). On the basis of these results it is hypoth-
esised that low FXIIa and TFPI reflect a consumption
due to intrinsic and extrinsic coagulation activation
generating high F1+2. This hemostatic status might
operate for TAFI activation impairing fibrinolysis, as evi-
denced by the normal DD. These data suggest that a
new coagulation measurement based on these hemo-
static factors might be useful for better identifying
thrombotic risk in ET and PV.

PU293
EVALUATION OF SERUM LEVELS OF ANGIOGENIC FACTORS IN
MYELOPROLIFERATIVE DISEASES
Misso S,* Feola B,* D’Onofrio M,° Paesano L,°
Mettivier V,^ Pezzullo L,^ Fontana R,^ Fratellanza G,°
D’Agostino E,° Marotta C,* Minerva A*
*Department of Transfusion Medicine A. O. “San Seba-
stiano” Caserta; °Department of Transfusion Medicine
A. U.P. “Federico II”, Napoli;^II Hematology A.O.
“Cardarelli”, Napoli, Italy

The role of angiogenesis in the progressive growth and
metastatic process of tumors is well established, but the
clinical prognostic significance of the angiogenic factors
in malignant hematologic diseases is still not clear. In
this study, we assayed serum levels of two major angio-
genic factors, vascular endothelial growth factor (VEGF)
and basic fibroblast growth factor (b-FGF) in 55 patients
affected by chronic myeloproliferative disorders (CMD).
Twenty-five of them were affected by essential throm-
bocythemia (ET), 10 by chronic myelocytic leukemia
(CML), 14 by polycythemia vera (PV) and 6 by primary
myelofibrosis (MF). These patients were compared to 55
healthy sex- age-matched subjects (control group). In all
patients the VEGF concentration was significantly high-
er than in the control group (p<0.01). The highest con-
centration of VEGF, between the four groups of patients,
was found in the subjects with ET (178.25±125.22 pg/mL,
mean± standard deviation). Moreover, the VEGF levels
were significantly higher in CMD patients with vascular
complications than in CMD without complications (p<
0.01). The b-FGF levels also appeared to be significantly
higher in the CMD patients than in the control group (p
< 0.05). A significant correlation was found between the
VEGF levels and the platelet count in the ET patients and
the spleen index in the CML patients. VEGF level, in this
study, was associated with an increased risk of throm-
botic complications. In conclusion, we can affirm that
there is an evidence of increased levels of soluble angio-
genic factors in malignant hematologic disorders, there-
fore a high level of VEGF and/or b-FGF is a negative prog-
nostic finding in this kind of pathologies.

PU294
SEQUENTIAL THALIDOMIDE AND ERYTHROPOIETIN IN IDIOPATHIC
MYELOFIBROSIS: A SUCCESSFUL COMBINATION
Mele A, Adamo F, Delfini C, Leopardi G, Nicolini G,
Sparaventi G, Guiducci B, Piccaluga PP,* Malagola M,*
Isidori A,* Finelli C,* Visani G
Department of Hematology, Hospital San Salvatore,
Pesaro, Italy; *Institute of Hematology “Seragnoli”,
University of Bologna, Italy

There is evidence of neoangiogenesis in idiopathic
myelofibrosis (IMF). The stromal proliferation is a reac-
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tive phenomenon caused by release of PDGF, TGFβ,
bFGF, FGF and calmodulin. Thalidomide retains antian-
giogenic, immunomodulatory and cytokine regulatory
properties suggesting a therapeutic role in IMF. Recom-
binant human erythropoietin (rHuEPO) has been used
with moderate success in the treatment of transfusion-
dependent anemia secondary to IMF. A synergistic
effect of the two drugs in IMF, although possible, has,
up to now, not been shown. We thus treated one
patient with IMF, previously insensitive to erythropoi-
etin and scarcely responsive to thalidomide, used as
single drugs, with a sequential combination of ery-
thropoietin and thalidomide. Before the treatment the
spleen size was 25 centimetres, hemoglobin: 7.4 g/L
(requiring transfusion support of 2 unit packed red
blood cells per month) and platelets: 45×109/L. A
trephine biopsy showed a marked diffuse increase in
reticulin fibers with hypocellular areas and coexistent
hypercellular hemopoietic areas. Atypical megakaryo-
cytes, granulocytic precursors, less then 5 CD34+ cells
and erythroblasts were present. Thalidomide and rHuE-
PO have been used at the dosage of 100-600 mg daily
and 150U/kg/day twice weekly, respectively. After 3
months of combined treatment anemia and thrombo-
cytopenia improved with transfusion independence,
and 6 months later hemoglobin and platelets were
respectively 15.5 g/L and 220×109/L. The spleen size
reduced from 25 to 18 centimetres and then, after 5
months, to 12 centimetres. An increase of cellularity,
with normal morphology of megakariocytes and stable
erythroblasts and granulocytic precursors, were histo-
logically documented along with a slight decrease of
reticulin fibers. Up to now, 22 months after the end of
the combined treatment, the patient remains well, with
normal blood counts and no further increase of the
spleen size. Thus, the good response observed in our
case suggests that thalidomide plus erythropoietin may
be a option for IMF patients with an increased marrow
fibrosis and a suboptimal marrow reserve or for those
even with advanced disease, unresponsive to either
agent used as single drugs.

PU295
PROGNOSTIC SIGNIFICANCE OF BONE MARROW HISTOLOGICAL
DYSPLASTIC FEATURES IN ESSENTIAL THROMBOCYTHEMIA
Annaloro C, Radaelli F, Vener C, Curioni E,
Somalvico F, Lambertenghi Deliliers G
Dipartimento di Ematologia e Oncologia, Ospedale
Maggiore IRCCS e Università di Milano, Italy

Essential thrombocythemia (ET) is characterized by a
relatively favourable prognosis, but life-threatening
complications adversely affect the clinical course in a
substantial proportion of cases. In this work, we sug-
gest that some histological parameters may help in

defining prognostic scores that would allow the earli-
er identification of patients with ET at risk of severe
complications. Bone marrow biopsies taken at diagno-
sis from 137 patients (M=52, F=85; median age 54
years) were reviewed according to Michiels and Thiele
(Int J Hematol 76:133;2002), and clinico-pathological
relationships were looked for. A definite diagnosis of ET
could be established in 55 patients. There were 51
patients with dysmegakaryocytopoiesis, 22 with
myeloid hyperplasia, 45 with dyserythropoiesis, and 38
with dysmyelopoiesis. Moderate degree of reticulum
thickening was observed in 29 cases. After a median
follow-up of ten years, 32 patients had died and 52
had suffered a major event, which was thromboem-
bolic in 27 cases and oncological in 25. The typical ET
group had a lower incidence of oncological events (7 vs
18, p<0.05) and better 25-year survival chances (over-
all survival: 72.83% vs 44.18%; event-free survival:
52.15% vs 14.69%; oncological event-free survival:
79.34% vs 43.5%). The patients experiencing an onco-
logical event had significantly higher frequencies of
dysmegakaryocytopoiesis (p<0.05), myeloid hyperplasia
(p<0.01) and reticulum abnormalities (p<0.001), and
showed a trend towards higher frequencies of dys-
myelopoiesis and dyserythropoiesis; they also had a sig-
nificantly higher platelet count at diagnosis (p<0.01)
and included a borderline excess of male subjects.
Higher frequency of dysmegakaryocytopoiesis was also
observed in patients presenting a thromboembolic
event. In conclusion only a minority of our patients per-
fectly satisfied the Michiels & Thiele criteria for a diag-
nosis of ET; this group represents a subset of patients
characterised by a more benign clinical course. Fur-
thermore, we confirm (Haematologica 84: 17, 1999)
that patients suffering major clinical complications
show at diagnosis a significantly higher frequency of
bone marrow dysplastic features.

PU296
MYELOID BLAST CRISIS OF CHRONIC NEUTROPHILIC LEUKEMIA
WITH Y CHROMOSOME LOSS AND TRISOMY 8: A CASE REPORT
Fragasso A, Mannarella C, Cascone A,* Cascone T,*
Delledera D,* Valentino A,° Giannella G,° Sacco A
U.O. di Medicina Interna, Servizio di Genetica,*
Servizio Immunotrasfusionale,° P. O. di Matera, Italy

Chronic neutrophilic leukemia (CNL) is a rare myelo-
proliferative syndrome characterized by sustained neu-
trophilia, marrow myeloid hyperplasia, hepato-
splenomegaly, hyperuricemia, increased serum B12 lev-
el, high/normal leukocyte alkaline phosphatase (LAP)
score and absence of the Ph chromosome and the
BCR/ABL fusion gene. The clinical course is various. It
is reasonable, today, to distinguish chronic stable CNL,
CNL associated with plasma cell dyscrasia, CNL with
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myelodysplasia, and neutrophilic-chronic myeloid
leukemia (N-CML). To date, few cases of CNL have been
reported in the literature. We describe here a new case
of CNL that evolved to myeloid blast crisis. A 77-year-
old man was admitted in our medical unit on septem-
ber 2001 because of a leukocytosis associated with mild
hepato-splenomegaly and cutaneous bleeding. The
peripheral blood showed Hb 70 grams/liter, PLT
62×109/L, WBC 29.8×109/L, 95% neutrophils with dys-
plastic features, without granulocytic immaturity, LDH
321 U/L, uric acid 10.7 mg/dL, vitamin B12 1360 pg/mL,
LAP score 380. The bone marrow aspiration showed
marked myeloid hyperplasia (85%) with dysplastic fea-
tures, 4% blasts; the karyotype was normal and the
BCR/ABL translocation was lacking on RNA-PCR analy-
sis. The patient was also suffering from ischaemic heart
disease and aneurysm of the thoracaorta.  A diagnosis
of CNL with dysplasia was made. Treatment with trans-
fusions and hydroxyurea, which provided good WBC
count control, was started. Sixteen months later the
patient developed a marked leukocytosis (WBC
59.30×109/L) with 60% myeloid blast positive for CD34,
CD33, HLA-DR, and negative for CD11b, CD11c, CD14,
CD15. Chromosome analysis revealed 46, X,-Y,+8
(40/40 methaphase). Despite low-dose cytarabine
treatment, the patient died one month later. Trisomy 8
and -Y are common chromosome abnormalities in CML
blast crisis, as in de novo acute myelogenous leukemia,
myelodysplasia, and myeloproliferative disorders. To our
knowledge, this is the first case showing trisomy 8 with
additional y chromosome loss in a CNL myeloid blast
crisis. In spite of uncertain biological aspects of this
disease, CNL, as others myeloproliferative disorders,
may evolve to myeloblastic transformation. The CNL
myeloid blast crisis has a poor prognosis. 

PU297
EPIDEMIOLOGY OF MYELOPROLIFERATIVE DISORDERS
(SARDINIA, 1974-1993): AGE AND SEX DISTRIBUTIONS,TEMPORAL
CHANGES OF INCIDENCE AND EXPECTED CASES IN THE 2000’S
Broccia G,* Dessalvi P,° Mamusa A,° Giannico B*°
*Formerly Divisione di Ematologia, Ospedale Oncologi-
co A.Businco, Cagliari;°Divisione di Ematologia, Ospe-
dale Oncologico, Cagliari;*°Istituto di Ematologia, Uni-
versità di Sassari, Italy

All cases of hematologic malignancies newly diag-
nosed in Sardinian residents in the time period 1974-
1993 have been collected, with an active survey, from the
registries of clinical and pathology institutions during
that time active in the island. Diagnoses’ validity was
verified by consultation of patients’ clinical records and,
for a part of cases, when needed, by discussion with
attending physicians. Out of more than 7.000 collected
cases of hematological malignancies, cases of Chronic

Myeloproliferative disorders were 837(11%): Chronic
Myeloid Leukemia (CML) 405, Polycythemia Vera(PV)
120, Essential Thrombocythemia (ET) 149, Myelofibrosis
(MF) 111 and Unknown Type 52. For all of them inci-
dence increases with age and demonstrates a male pre-
dominance which is less marked in CML and ET; this last
disease is well represented also in younger age classes.
Incidence of CML did not present substantial variation in
the studied period, while PV,ET,MF in the first ten sur-
veyed years were largely under-diagnosed (cases in first
decade/cases in the second decade were respectively
31/89; 13/136; 40/71) possibly due to scarce awareness
of the diseases and to reduced availability of the need-
ed diagnostic tools (electronic blood cell counters capa-
ble of platelets counts, practices of bone marrow biop-
sy and red cell mass evaluation). In the following years
the number of diagnosed cases increased, may be also
inflated by cases previously gone undiagnosed. For all
four diseases, at the end of the studied period, age
adjusted rates (World population) (Table 1) are  com-
prised on the ample range reported for other western
populations.  Expected number of cases for 2001 were
calculated for each disease by applying age- and sex-
specific incidence rates of the whole 20 years period or,
if there was a documented increase in incidence, of the
last 10 or 5 years to expected Sardinian populations at
2001(obtained from ISTAT) age strata by age strata,
and by summing the results over the strata; they are
reported in Table 1. 

Table 1. Myeloproliferative disorders: age adjusted incidence rates and
expected cases.

Age adjusted rates(world population) Expected cases 
per 100.000 persons year in 2001

Male Female

CML (1974-1993) 1.30 (SE 0.08) 0.80 (SE 0.06) 26
PV    (1984-1993) 0.54 (SE 0.07) 0.31 (SE 0.05) 11
ET    (1989-1993) 1.08 (SE 0.14) 0.60 (SE 0.10) 22
MF   (1989-1993) 0.34 (SE 0.06) 0.22 (SE 0.06) 9

PU298
EPIDEMIOLOGY OF HEMATOLOGICAL MALIGNANCIES
(SARDINIA, 1974-1993): AGE AND SEX DISTRIBUTIONS,TEMPORAL
CHANGES OF INCIDENCE,CASES EXPECTED FOR THE 2000’S
Broccia G,* Dessalvi P,° Mamusa A,° Giannico B*°
*Formerly Divisione di Ematologia, Ospedale Oncologi-
co A. Businco, Cagliari;°Divisione di Ematologia, Ospe-
dale Oncologico A.Businco-Cagliari; *°Istituto di Ema-
tologia, Università di Sassari, Italy

This study was undertaken to acquire knowledge of
epidemiology of Hematological Malignancies(HM) in
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Sardinian population, hitherto not yet studied. Princi-
pal aim was to obtain data useful for planning health
care, but we were also interested in evaluating whether
occurrence of these disease was influenced by the
peculiar genetic characteristics of our population and
by the fact that only in relatively recent years Sardin-
ian residents approached characteristics of the so called
developed populations. All cases of hematological
malignancies newly diagnosed in Sardinian residents
in the time period 1974-1993 have been collected, with
an active survey, from the registries of clinical and
pathology institutions during that time active in the
island. Diagnoses’ validity was verified by consultation
of patients’ clinical records and, for a part of cases,
when needed, by discussion with attending physicians.
For each disease we calculated incidence rates and
looked for eventual presence of temporal changes. Inci-
dence rates of most HM show an increase with increas-
ing age and a male predominance, exception made of
acute lymphoblastic leukemia with its typical child-
hood peak and of Hodgkin’s disease with the excess of
nodular sclerosis in young adult females. Absolute
number of new diagnoses more than doubled during
the 20 studied years (Table 1), only in part as conse-
quence of ageing of population. Incidence rates of most
of hematological malignancies increased during the
studied period, exception made for Hodgkin disease,
chronic myeloid leukemia and acute lymphoblastic
leukemia. The observed increase of incidence seems to
consist of two different components. One is a fictitious
increase, possibly due to an easier access of people to
the health care system that moreover, during the stud-
ied time, acquired better diagnostic efficiency. It was of
particular relevance for chronic lymphocytic leukemia,
multiple myeloma, and some myeloproliferative disor-
ders and was much less evident after 1984-1989. The
other one is a true increase, consequence of occurrence
of more cases of the diseases, as happened in Non
Hodgkin’s lymphomas and similarly, although to a less-
er extent, in myelodysplasias and acute myeloid
leukemia. Its importance in other diseases may have
been obscured by the confounding effect of the
changes in global diagnostic efficiency of Sardinian
health care system in this field.  

Age and sex distribution and age adjusted rates of all
hematological malignancies, at the end of studied peri-
od, are similar to those reported in other western pop-
ulations: therefore these data do not document that the
genetic peculiarities of Sardinian population have had
an influence on the occurrence of these diseases.  The
risen incidence has largely increased the burden
charged by hematological malignancies to health care
system, still more due to the increased number of aged
people. This fact must be taken into account in the
training of hematological staff, who must be prepared
to face not only hematological problems but also prob-
lems of the degenerative diseases typical of oldest ages.
Expected cases for 2001, exposed in Table 1, were cal-
culated for each disease by applying age- and sex-spe-
cific incidence rates of the whole 20 years period (or, if
there was a documented increase in incidence, of the
last 10 or 5 years) to expected Sardinian populations at
2001 (obtained from ISTAT), age strata by age strata,
and by summing the results over the strata. 
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PU299
A CASE OF AGGRESSIVE MASTOCYTOSIS WITH INVOLVEMENT OF
BILIAR DUCTS SIMULATING SCLEROSING CHOLANGITIS
Marbello L, Anghilieri M, Nosari A, Ribera S, Fiorelli F,
Mancini V, Cozzi P, Morra E
Department of hematology, Niguarda Ca Granda
Hospital, Milan, Italy

A 43-year-old woman was admitted to hospital in
February 2002 because of abdominal pain, diarrhoea,
fever, flushing, weight loss, hepatosplenomegaly,
ascites of transudative origin. White blood cell count
5.900/mm3, hemoglobin 11 g/dL, platelet count
186.000/mm3, total serum bilirubine 1.0 mg/dL (normal
0.2-1.0), alkaline phosphatase level 497 U/L (normal
32-122), γ-glutamyltransferase level 77 U/L (normal
7-50). The bone marrow biopsy showed increased cel-
lularity and monocitosis. Endoscopic retrograde cholan-
giopancreatography showed reduced biliar ducts. Per-
cutaneous liver biopsy diagnosed primitive sclerosing
cholangitis. The patient was treated with steroids with
improvement of her general condition. The patient was
first seen in our hospital on May 2002 because of wors-
ening of her conditions and hepatic stasis indexes
despite increase of steroids. She presented fever, flush-
ing, abdominal pain, ascites, hepatosplenomegaly.
White blood cell count 3.000/mm3 with normal differ-
ential count, hemoglobin 8.8 g/dL, platelet count
33.000/mm3, total serum bilirubine 2.73 mg/dL, conju-
gated bilirubune 1.22 mg/dL, alkaline phosphatase
1435 U/L, γ-glutamyltransferase 202 U/L, triptase >
200 ng/mL Transaminases were normal. A chest and
abdomen computed tomography scan showed multiple
lung nodules, splenomegaly with multiple nodules and
hepatomegaly. Skeletal X-ray revealed multiple oste-
olytic areas. Bone marrow biopsy showed massive mul-
tifocal infiltration of spindle-shaped cells with some-
times only a few metachromatic granules in a pale
cytoplasm and oval nuclei. Using anti-triptase
immunoperoxidase stain these cells were identified as
atypical mast-cells. There was fibrosis and hyperplasia
of residual hemopoietic cell series. Flow cytometric
immunophenotypic studies of bone marrow aspiration
revealed a population of large size cells compatible
with mast cells (CD45+CD117+CD33++CD34−). The muta-
tion Asp to Val at codon 816 in the c-kit gene was
demonstrated in the mast cells of bone marrow. Liver
biopsy previously carried out was reviewed using anti-
triptase immunoperoxidase stain and showed dense
periportal infiltrate of mast cells with the same char-
acteristics as the ones in bone marrow. These cells
sometimes have periductal localizations with necrosis
of adjacent hepatocytes; there was generative bile duc-
tules and fibrosis. On May 25, 2002 the patient was
treated with idarubicin at a dose of 12 mg/m2 for two
days and cytarabine at a dose of 100 mg/m2 by con-

tinuous infusion for five days. Hepatic stasis indexes
started decreasing, fever disappeared and hepato-
splenomegaly was reduced. During neutropenia post-
chemotherapy, fever started again and the patient
developed bilateral multiple pulmonary infiltrates. A
bronchioalveolar lavage was performed identifying a
population of cells CD117+CD11B+CD33+CD25+ com-
patible with mast cells. The general condition of the
patient worsened, the hepatic function progressively
worsened and the patient developed hemorragic syn-
drome. She died on June 18, 2002. The autopsy showed
massive multifocal infiltration of atypical mast cells in
the spleen, liver, bone marrow and lungs. Conclusions.
Mastocytosis is a heterogeneous group of disorders
with accumulation and proliferation of mast cells in
tissues. There is evidence of derivation of mast cell from
hematopoietic progenitor cell and systemic mastocy-
tosis can be considered a mieloproliferative disorder.
For the pleiomorfic presentation of the pathology, sys-
temic mastocytosis may escape detection, unless spe-
cial stains of tissue sections are used: Giemsa, toluidine
blue, chloroacetate-esterase and more recently anti-
triptase stained tissue sections. Treatment of aggressive
systemic mastocytosis can be difficult and there is no
standard therapy.

PU300
POLYMORPHONUCLEAR LEUKOCYTE-PLATELET AGGREGATES IN
ESSENTIAL THROMBOCYTHEMIA AND POLYCYTHEMIA VERA: ROLE
OF PMN ACTIVATION 
Falanga A, Marchetti M, Vignoli A, Balducci D, Barbui T
Hematology Dept., Ospedali Riuniti di Bergamo,
Bergamo, Italy

ET and PV are chronic myeloproliferative disorders
characterized by a high incidence of thromboembolic
complications. We have previously demonstrated that
PMN from ET and PV patients circulate in an activated
status. In this study we wanted to evaluate whether
activated PMN may have increased interactions with
platelets leading to high circulating levels of PMN-
platelet aggregates, as found in other several clinical
conditions at high thrombotic risk. In ET and PV sub-
jects, we have measured the levels of PMN/platelet
aggregates and tried to assess the relative contribu-
tion of PMN activation (evaluated by CD11b expres-
sion) and/or platelet activation (evaluated by CD62P
expression) to PMN-platelet aggregates generation.
Whole blood samples from 43 patients with ET, 30 with
PV and 50 control subjects (C) were studied in both
basal condition and after in vitro f-MLP stimulation.
PMN-platelet conjugates were analyzed by flow cytom-
etry and defined as the percentage of CD11b+ PMN co-
expressing a platelet-specific marker (i.e. CD42b or
CD62P). The results confirmed PMN activation in vivo,
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as shown by significantly (p<0.01) higher CD11b levels
on PMN from ET (167±10 MFI) and PV patients (160±11
MFI) compared to controls (101±8 MFI). The
CD11b/CD42b aggregates were increased in ET and PV
(50±4% and 38±5%, respectively) compared to con-
trols (23±3%; p<0.01), as it were the CD11b/CD62P
aggregates (ET= 28±4%, PV= 19±3% and C= 13±4%;
p<0.01). Analysis of platelet surface showed no varia-
tions in CD42b expression, whereas increased CD62P
levels, a surface antigen specifically exposed on platelet
activation, were expressed by ET (7.7±0.9%) and PV
(9.1±0.8%) platelets, compared to controls (5.4±0.7%).
The f-MLP-induced in vitro PMN activation increased
CD11b levels by PMN, and simultaneously increased
CD11b/CD42b aggregates in samples from all groups,
and CD11b/CD62P aggregates only in ET and control
groups. No significant differences in platelet CD62P
and CD42b levels were found after in vitro f-MLP stim-
ulation in any group. In conclusion, in ET and PV
patients increased levels of PMN/platelet aggregates
were found in association with the occurrence of acti-
vation in vivo of both PMN and platelets, showing that
mixed aggregates formation may reflect qualitative
abnormalities of both cells. However, a major role for
PMN in increasing the leukocyte/platelet interactions
is suggested by the in vitro results. 

PU301
CHRONIC CYTOPENIAS RELATED TO AUTOIMMUNE MYELOFIBROSIS
Rizzi R,* Pastore D,* Liso A,° Liuzzi GM,^ Specchia G,**
Ricco R,°° Liso V*
*Hematology Section, Department of Internal Medici-
ne and Public Medicine, University of Bari Medical
School, Bari, Italy; °Hematology, University of Perugia
Medical School, Perugia, Italy; ^Department of Bioche-
mistry and Molecular Biology, University of Bari, Bari,
Italy; **Hematology, University of Foggia Medical
School, Foggia, Italy; °°Pathological Anatomy, Univer-
sity of Bari Medical School, Bari, Italy

Autoimmune cytopenias, frequently due to cell-bind-
ing immunoglobulins with complement-dependent or
independent destruction of peripheral blood cells, may
be also referred to additional mechanisms including
bone marrow dysfunction related to humoral or cellu-
lar immune reactions targeting hemopoietic and/or
stromal cells. We report on three patients admitted to
our Department for chronic cytopenias; two of them
showed leukopenia with neutropenia and anemia, and
the other one thrombocytopenia and anemia. Further-
more, we found bone marrow increased reticulin fiber
content, hypocellularity (1 case) and normocellularity
(2 cases), no clustered megakaryocytes, reactive lym-
phoid infiltration, lack of significant teardrop poikilo-
cytosis and leukoerythroblastosis on peripheral blood
smears, absence of eosinophilia or basophilia, normal

sized spleen, positive autoimmune serology. The diag-
nostic work-up resulted in clinicopathological patterns
consistent with autoimmune myelofibrosis associated
with concomitant Sjögren’s syndrome and Hashimo-
to’s thyroiditis in a patient whereas only anti-nuclear
mithotic apparatus protein autoantibodies were detect-
ed in another one, who did not develop any associated
autoimmune disease during a 46 month follow-up; the
third patient had been diagnosed as having Sjögren’s
syndrome one year before admission. Autoimmune
myelofibrosis is an emerging entity, that recognizes pri-
mary immunopathogenetic mechanisms and results in
various degrees of isolated or combined chronic periph-
eral blood cytopenias. It was prominently described in
patients affected by systemic lupus erythematosus, and
more recently also in those with autoimmune labora-
tory and/or clinical manifestations not fulfilling the
classification criteria of a well defined autoimmune
disease. In our patients, other disorders known to cause
bone marrow fibrosis could be excluded. The most rel-
evant differential diagnosis involved chronic idiopath-
ic myelofibrosis, which discloses autoimmune clinical
and/or laboratory features in a proportion of cases. We
conclude that autoimmune myelofibrosis has to be tak-
en into account as a distinct clinicopathological enti-
ty in the diagnostic evaluation of patients presenting
chronic cytopenias. 

PU302
ANAGRELIDE TREATMENT FOR THROMBOCYTOSIS IN
MYELOPROLIFERATIVE DISORDERS 
Fontana R, Pezzullo L, Bene L, Finizio O, Derosa C,
Graziani F, Ferrara MG, Mettivier V
Unit of Hematology, A. Cardarelli Hospital, Naples, Italy

Anagrelide is an oral imidazoquinazoline drug effec-
tive in thrombocytosis associated with chronic myelo-
proliferative disorders (CMPD). It decreases platelet pro-
duction by interfering with the post-mitotic maturation
of the bone marrow megakaryocytes. Adverse effects are
primarily caused by the drug’s direct vasodilating effects
and may limit the use of the drug. In this study we report
the our experience with the use of anagrelide (efficacy
and toxicity) in a cohort of MPD patients. Patients. Six-
teen patients (4 males, 12 females, median age 53 years)
with thrombocytosis for CMPD (13 with ET, 2 with PV,
one with IMF) were treated with anagrelide 1-2 mg/day
(median follow up on anagrelide treatment: 8 months,
range 3-15). The median pre-treatment platelet (plt)
count was 788,000/µL, range 618,000-1,289,000; indi-
cations for cytoreductive treatment were: previous
thrombosis or symptoms of the microcirculation refrac-
tory to aspirin associated with other risk factors for
thrombosis. Results. 12/16 patients (75%) achieved a
complete sustained response (plt count < 600,000/µL) by
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1-2 months of treatment; 4/16 (25%) failed (2 with ET,
one case of PV and IMF). No cases of thrombosis or
leukemic transformation were observed. Many patients
had low grade transient side effects (palpitations,
headache, fatigue or edema) and tolerated the treat-
ment; one patient had transient hypoprothrombinemia;
however two responders patients (12% of the cohort)
withdrew from the treatment for progressive anemia or
vasomotor symptoms. Conclusions. In our study we
found low dose anagrelide to be effective in decreasing
platelet count in 75% of patients with CMPD (mainly
ET); however side effects were frequent and dose-depen-
dent; some responders were intolerant and withdrew
from the treatment. The patients previously treated with
α-IFN showed a better compliance and a better quality
of life.

PU303
OCCUPATIONAL AND LIFESTYLE RISK FACTORS FOR DEVELOPING
ESSENTIAL THROMBOCYTEMIA: A CASE CONTROL STUDY
Bazzan M,* Vaccarino A,* Foli C,* Tamponi G,°
Schinco P,° Ciocca Vasino MA,# Pollio B,°
Sacerdote C,@ Davico L,@ Ciccone G,@ Falcetta R^
*Ematologia Ospedale Evangelico Valdese, Torino;
°Ematologia Universitaria, #Ematologia Ospedaliera,
@Epidemiologia dei Tumori Ospedale Molinette, Tori-
no; ^ Medicina del Lavoro OIRM S. Anna, Torino, Italy

Essential thrombocytemia (ET) is a crhonic myelo-
proliferative disorder characterized by a long median
survival, but serious complications such as acute
hemorragic or thrombotic events are frequent. Few
informations are available about risk factors for devel-
oping ET, because of lack of epidemiological studies
focussed on this item. In order to analyze the possible
association between ET and some occupational and
environmental risk factors we conducted a case-con-
trol study. 93 patients were enrolled in two hospitals,
in a restricted urban area (Turin-Italy), and 280 subjects
randomly selected from the general population as a
control were also included in the analysis. We found an
association between ET and selected occupations. OR
estimates suggest a significant association between ET
and cooks/waiters (OR 4.96, CI 1.59-16.99; p<0,05)
clerks (OR 2.63, CI 1.53-4.51; p<0,05) and non signifi-
cant association between ET and hairdressers (OR 5.10,
CI 0.82- 31.4), nurses (OR 3.75, CI 0.80-19.4), farmers
(OR 1.74, CI 0.84-3.56), electricians (OR 1.42, CI 0.48-
3.78) and photographers (OR?). Data did not suggest
any strong association between environmental risk fac-
tors and ET. In conclusion,selected occupations seem to
be associated to ET. In particular cooks/waiters and
clerks are significantly at risk of developing ET. Similar
data for the same occupations have already been
described for lung neoplasia. Our data, moreover, do

not confirm results from other studies in which hair-
dressers, farmers, electricians were considered at risk of
developing ET.

PU304
THROMBOPHILIA SCREENING IN ESSENTIAL  THROMBOCYTEMIA: 
A REPORT OF FIFTEEN CASES
Beggiato E, Freilone R, Grassi L, Tartaglino B
Ematologia ASL 6, Cirié, Italy

Essential Thrombocytemia (ET) is a chronic myelo-
proliferative disorder complicated by high incidence of
thrombotic events. Thrombosis may be fatal or may
induce permanent disability. Factors associated with
risk of thrombosis are advanced age and a previous
thrombotic event. The indication for reduction of
platelet count in ET patients is still desputed, usually
patients start a specific therapy on the basis of the
platelet number, age and thrombotic complications. The
role of inherited or acquired coagulation abnormalities
in the pathogenesis of thrombosis in ET patients is not
well esthablished. We explored the presence of throm-
bophilic factors valuing the level of natural anticoag-
ulant such as anthitrombin III (ATIII), protein C (PC),
protein S (PS), plasma homocysteine (HC), IgM and IgG
anticardiolipin antibodies (aCL) , IgM and IgG anti-
beta2glicoprotein antibodies, polymorphism of clotting
factor II (G20210A) and factor V Leiden in patients with
essential thrombocytemia. From April 2002 to May
2003 we analyzed 15 ET patients (7 male and 8 female,
mean age 66,5 years). All patients had a platelets val-
ue < 1.000.000x103 µL, were taking low dose aspirin,
had no previous thrombotic complication but referred
thrombotic events in their family history. Of 15 patients
7 (46.7%) showed haemostatic abnormalities: 1 patient
(6.7%) had a PC deficiency,  and 6 patients (40%) had
high plasma HC. In the group of patients who had high
plasma HC 1 patient was heterozygous for factor V Lei-
den and had high levels of anticardiolipin IgM  and 1
patient had high levels of anticardiolipin IgM and IgG.
All patients had normal vitamin B12 and folate plasma
values. Of 6 patients with high plasma HC 1 had throm-
botic complications.  The frequency of HC high values
observed in our patients is higher than the frequency
described in the literature  within the general popula-
tion. However, our study is not conclusive as a longer
follow-up and a large cohort of patient are needed. The
definition of thrombotic risk in ET  patients is still con-
troversial and a thrombophilic test utility should be
further evaluated.  
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PU305
SEVERE LIFE-THREATENING HYPOCALCEMIA AFTER
BISPHOSPHONATE ADMINISTRATION IN AGNOGENIC
MYELOID METAPLASIA
Virgolini L, Rogato A, Grimaz S, Asquini L, Tropeano P
Unità Operativa Medicina II^, Sez. Ematologica,
Azienda Ospedaliera S. Maria degli Angeli,
Pordenone, Italy

In November 2002, a 72-year old man was admitted
to our hospital because of serious hypocalcemia. The
patient had well-documented agnogenic myeloid
metaplasia (AMM) diagnosed  two years previously. He
was then referred to a radiation and cancer therapy
Center  and was treated on June 2002 with 3200 rads
to the spleen. The treatment  induced a good reduction
of splenomegaly  with a transient, severe neutropenia.
When admitted the patient reported profound asthe-
nia; WBC, Hb, and PLT were 6.4×103/µL, 101 gm/L,
95×103/µL, respectively. Calcemia was unbelievably
low: 0.75 mMol/L (n.v. 2.15- 2.62 mMol/L), ionized cal-
cium was 0.68 mMol/L (n.v. 1.12 - 1.32), on ECG Q-T
was elongated (0.42 sec. instead of 0.35). Only  subse-
quently we knew that the patient had been treated
with a new biphosphonate, zaledronic acid. The rescue
of calcemia to values near normal range required about
two weeks during which great amounts of calcium glu-
conate i.v. and  calciferol were administered.  Parathy-
roid glands function was assessed and resulted in ele-
vated, compensatory, parathyroid hormone production.
The conclusion was of serious hypocalcemia due to bis-
phosphonate administration. The follow-up of the
patient has shown a difficult control of calcium metab-
olism. Six months after  the administration of zale-
dronic acid had been stopped, both oral calcium and D
vitamin supplementation are still required.  This case
suggests two issues of discussion: 1) the indication of
bisphosphonate therapy in AMM, 2) the persistence of
prolonged hypocalcemia. Although some reports  on
the use of bisphosphonate in AMM have been pub-
lished some more investigations are needed to validate
the opportunity of the utilization of zaledronic acid in
this disease.  In AMM the mechanism of bone involve-
ment is quite different from metastatic bone disease so
it is possible to suppose that bisphophonates can  per-
manently modify calcium bone metabolism due to ero-
sion and resorption by osteoclastic activity. Finally, a
more careful and closer follow-up of calcemia is cer-
tainly required in patients with AMM treated with bis-
phosphonates.

PU306
IMATINIB-MESYLATE (GLIVEC) THERAPY OUTSIDE THE SETTING
OF BCR/ABL POSITIVE HEMATOLOGICAL MALIGNANCIES: THE CASES
OF HYPEREOSINOPHILIC SYNDROME, SYSTEMIC MASTOCYTOSIS,
IDIOPATHIC MYELOFIBROSIS AND ACUTE MYELOID LEUKEMIA
Musto P, Perla G, Minervini M, Falcone A, Sanpaolo G,
Cascavilla N, Nobile M, Melillo L, Scalzulli P,
Bodenizza C, Dell’ Olio M, Mantuano S, La Sala A,
Carella AM
Unit of Hematology and Stem Cell Transplantation,
IRCCS Casa Sollievo della Sofferenza, S. Giovanni
Rotondo, Italy

Here we report eleven patients with BCR/ABL negative
hematologic malignancies characterized by the possible
involvement of alternative genes with increased tyro-
sine-kinase activity (such as c-KIT or PDGF-R mutants),
we recently treated with the selective tyrosine-kinase
inhibitor imatinib-mesylate (Glivec, Novartis-Pharma).
Four  patients were affected by Hypereosinophilic Sin-
drome (HES). In a 64-year-old man with moderate pru-
ritus (WBC count 19.500/mm3, eosinophils 63%), bone
marrow examination revealed a clonal myeloprolifera-
tive disorder with 40% of cells belonging to the
eosinophilic lineage. Cytogenetic and FISH studies evi-
denced a t(2;4) translocation. This patient received ima-
tinib-mesylate at the dose of 100 mg/d, achieving a
rapid response in a few days. After five months, he is
asymptomatic and in complete morphologic and cyto-
genetic remission. The current dose of imatinib is 100 mg
on alternate days. The second HES patient was a HCV-
positive 64-year-old female, who presented with marked
pruritus and cutaneous nodular infiltrates. WBC count
was 30.100/mm3 (eosinophils 58%). Marrow cellularity
showed massive eosinophilic infiltration, without kary-
otypic abnormalities. This patient did not respond to the
starting dose of 100 mg/d, but two weeks after the
increase of imatinib up to 400 mg/d, the WBC count
normalized, while skin lesions and pruritus disappeared.
After 4 months of therapy, however, a new increase in
eosinophil count occurred. A dose of 600 mg/d is cur-
rently given. Two additional patients with HES are too
early for evaluation of response to imatinib-mesylate.
The presence of the FIP1L1/PDGFRA fusion gene is under
investigation in all these patients. A 33-year-old male
with sporadic systemic mastocytosis (SM) received
Glivec at the dose of 400 mg/d. He had typical diffused
skin lesions, abdominal pain and diarrhoea. Histologic
evidence of diffuse mastocytic infiltration was docu-
mented at level of the skin, stomach, intestine and bone
marrow. Karyotype was normal. Neither improvement of
the clinical symptoms, nor reduction of cutaneous, gas-
tro-intestinal and marrow mastocytic infiltration (as
evaluated by sequential tissue biopsies) were observed
after 16 weeks of therapy. Imatinib-mesylate (200-600
mg/d for 8-16 weeks) was given to 3 patients affected
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by Myelofibrosis (MF) (two males, one female, aged 61
to 73). One of them had a post-policytemia vera dis-
ease. All patients had marked splenomegaly, one had
concomitant hepatomegaly. Two patients were transfu-
sion-dependent. No relevant benefit was observed in
these patients. Three multitreated c-KIT positive acute
myeloid leukemias (AML) (two males, one female 55 to
77-year old) received imatinib-mesylate at the dose of
400-600 mg/d for at least 12 weeks. Two of them had a
post-myelodysplasia disease. In one patient a decrease
of marrow blasts from 30% to 10% and a reduction of
c-KIT expression on the surface of leukemic cells were
seen. This patient died of causes not related to AML. In
the other cases no response was observed.  We confirm
the sensitivity of HES to Glivec, although different dos-
es may be required to achieve response. On the contrary,
our data do not support the efficacy of imatinib in spo-
radic SM and MF. The partial effects seen in a case of
AML require further investigations.

PU307
CIRCULATING CD34+ CELL COUNT IS HIGHER IN MYELOFIBROSIS
SECONDARY TO ESSENTIAL THROMBOCYTEMIA AND POLYCITEMIA
VERA THAN IN IDIOPATHIC MYELOFIBROSIS
Elli E,* Parma M,* Dassi M,° Fumagalli M,* Verga L,*
Borrella C,* Perseghin P,° Pogliani EM*
*Hematology Unit, San Gerardo Hospital, Monza,
Milan, Italy; °Transfusion Service, San Gerardo Hospi-
tal, Monza, Milan, Italy

The circulating myeloid progenitor pool is increased
in Myelofibrosis with Myeloid Metaplasia (MMM) and
may be quantified by measuring the peripheral blood
(PB) CD34+ count. Previous studies have demonstrated
that absolute number of CD34+ circulating cells is an
useful parameter to discriminate MMM from other
chronic myeloproliferative disorders. In fact PV and ET
do not present any increase in circulating CD34+ cells,
on the contrary higher levels of circulating CD34+ is
considered an index of myelofibrosis. After several years
of chronic phase, some patients with ET and PV may
develop marked bone marrow fibrosis along with
myeloid metaplasia of liver and spleen. This stage of the
disease is known as post-polycitemic myelofibrosis
(PPV-MM) and post-thrombocytemic myelofibrosis
(PET-MM) respectively, clinical and laboratory presen-
tation is similar to idiopathic MMM, except for higher
frequency of chromosomal abnormalities. To evaluate
eventual relationship between myelofibrosis and PB
CD34+, we compared PB CD34+ count in patients with
PPV-MM and PET-MM with idiopathic MMM patients.
We analyzed at time of diagnosis peripheral blood sam-
ples from 9 patients with idiopathic MMM and 7
patients with PET-MMM or PPV-MM, between January
1999 and February 2003. Absolute number of CD34+

circulating cells was determined by flow cytometry,
using a modified MILAN PROTOCOL. Median absolute
number of CD34+ circulating cells in PET-MM and PPV-
MM was significantly higher than in idiopathic MMM:
124,7×106/L (range 0,3-1.087,8×106/L) in PET-MM and
PPV-MM, versus 38,9×106/L (range 2,7-120,1 ×106/L) in
idiopathic MMM. Also median percentage of CD34+

cells was higher in secondary MMM (1,31%, range
0,01-3,93%) compared to idiopathic MMM (0,56%,
range 0,04-1,56%). Finally, median absolute leukocyte
(WBC) count was higher in secondary MMM
(10.580/µL, range 3.350-49.220/µL) than in idiopath-
ic MMM (7.410/µL, range 670-21.800/µL). Only 2/9
(22,2%) patients with idiopathic MMM showed CD34+

count > 100×106/L, versus 4/7 (57,2%) patients with
myelofibrosis secondary to ET or PV. These findings may
suggest that PB CD34+ count is higher in secondary
MMM compared to idiopathic MMM; considering that
ET and PV normally present a lower count of PB CD34+,
an increase of this count may suggest an evolution in
secondary MMM. 

PU308
PORPHYRIA CUTANEA TARDA IN A PATIENT WITH MYELOFIBROSIS
Giuffrida G, Figuera A, Cingari R, Burgio N,
Martinez Di Montemuros F,* Cappellini MD,*
Giustolisi R
Cattedra e Divisione di Ematologia con Trapianto,
Ospedale Ferrarotto, Catania, Italy, *Centro Anemie
Congenite, IRCCS Ospedale Maggiore Policlinico,
Milan, Italy

Porphyria cutanea tarda (PCT) is a metabolic disorder
of heme biosyntesis, characterized by reduced uropor-
phyrinogen decarboxylase (URO-D) activity and
increased urinary excretion of porphyrins. It is usually
an acquired condition caused by inhibition of the URO-
D enzyme in the liver (sporadic or type I PCT), while a
minority (up to 20%) of patients have an inherited defi-
ciency of URO-D (familial or type II PCT). PTC is char-
acterized clinically by a photosensitive dermatosis asso-
ciated with skin fragility and blistering. Clinical mani-
festations are often precipitated by triggering factors
such as iron, hereditary hemochromatosis, hepatitis C
virus infection, alcohol abuse, estrogens, a family his-
tory of PTC, solid tumors and hematologic malignancies.
Association with lymphoma, chronic lymphoid and
myelogenous leukemia and myelodysplastic syndrome
has been reported, while association with Myelofibro-
sis (MF) is extremely rare and only one case, to our
knowledge, has been described. Current treatment of
PTC includes phlebotomy, low-dose chloroquine and
the combination of both regimens. The therapeutic
action of phlebotomy and chloroquine is, mainly, medi-
ated by the reduction of hepatic iron stores. In fact,
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iron may inhibit URO-D activity by fostering the pro-
duction of oxygen radicals that attract catalytic sites
of the enzyme.  In recent investigation has been found
that oral Thalidomide at dose of 3 mg/kg/day, led to
clinical recovery and complete biochemical remission.
The clinical recovery of cutaneous vesicles and fragili-
ty is probably, at least partially, associated with the
anti-inflammatory properties of oral thalidomide and,
theoretically, with an increased in URO-D transcription
or an allosteric action of thalidomide on this enzyme.
We report a rare case of type II PTC associated with MF.
A 56-year-old female, with a 2-years hystory of MF
and treated conservatively with frequent packed red
blood transfusions developed the intermittent appear-
ance of blisters on the dorsum of her both hands. These
lesions form a scab and disappear after a few weeks,
with new blisters returning in an episodic manner. Skin
biopsy revealed a subepidermal vesicle with scanty cel-
lular infiltrate. The possibility of porphyria cutanea tar-
da was raised and the diagnosis was subsequently con-
firmed with a porphyria screen that showed positive
urinary porphyrins (6796,00 µg/24h-n.v. 0,00-240,00)
and negative urinary porphobilinogen. Moreover low
URO-D activity levels in red blood cells (1,96
nmoli/copro/h/mg prot-n.v. 5,7±0,7), evaluated by HPLC
analysis and mutation 425 G→A (R142Q) in the 5 exon
(homozygous) were detected. Serum Ferritin was 1300
micrograms/L. Hereditary hemochromatosis and HCV
infections were excluded. The patient denied any recent
exposure to chemicals or toxins and tobacco, estrogens
and alcohol use. She wasn’t taking any medication. A
diagnosis of PTC was made and treatment with oral
Thalidomide at dose of 300 mg/day for 1 week and 200
mg/day for three weeks was performed. After three
weeks of treatment the patient lamented for drowsi-
ness, intermittent constipation, lower limbs’ oedema
and dry mouth. Moreover new vesicle and bullae on
feet were observed, so the treatment with Thalidomide
was stopped. The patient was treated with chloroquine
at a dose of 150-mg po twice weekly and with desfer-
oxamine at a dose of 2 g/day. Phlebotomy was not
appropriate, given her low hemoglobin level. Already
after the first month of treatment no new vesicles
and/or bullae could be observed and there was a rapid
decrease in the urinary total porphyrins excretion. This
case supports the hypothesis that development of PCT
in patients with hematologic disorders is more than
casual, but may be provoked by several factors (exoge-
nous and endogenous). In our case, both genetic and
environmental factors contribute to the pathogenesis
of PCT. Myelofibrosis, given the frequent blood trans-
fusions requirement, may play an important role in the
triggering of PCT. High ferritin level, in fact, is known
as unmasking factor the symptoms of PCT.

PU309
THROMBOCYTHEMIA AND PREGNANCY
Quartarone E, Bellomo G, Gangemi D, Moscato T,
Praticò G, Loteta B, Alonci A, Musolino C
Divisione di Ematologia, Dipartimento di Medicina
Interna, Università di Messina, Italy

The optimal management of Essential Thrombo-
cythemia (ET) during pregnancy is an important issue.
Obstetric complications include spontaneous abortion
in the first-trimester; maternal complications, both
hemorrhagic and thrombotic, are rare but more com-
mon than those seen in normal pregnancy. We report,
here, three case reports of ET in pregnant women.
Patient #1. The patients was 28 years old woman who
presented in October 2000 with ET. She was sympto-
matic (mild paresthesias and severe headache). The
platelets count was 865×109/L and was reduced by
recombinant Interferon- α at 3×106U subcutaneously
every other day. The patient became pregnant in Sep-
tember 2001 and she spontaneously stopped the treat-
ment. At that time the platelet count was 696×109/L.
A low dose aspirin (100 milligrams/day) was started.
The pregnancy was uncomplicated and the platelet
count gradually decreased until the seventh month to
a plateau of about 500×109/L. In June 2002 she deliv-
ered a healthy full-term female infant without hemor-
rhagic or thrombotic complications. At that time
Aspirin was stopped and prophylaxis of deep venous
thrombosis with low-molecular-weight heparin was
started for seven days. After delivery the platelet count
gradually returned to pre-pregnancy levels (894×109/L).
Patient #2. The patient was a 30 years-old woman who
was diagnosed with ET in February 1999. She was
asymptomatic and the platelets count was 850×109/L.
She became pregnant in May 2002. No specific thera-
py was administered. The pregnancy ended in sponta-
neous abortion in the first thrimester. Patient 3. On June
2000 a 25 years old woman was referred to our hospi-
tal for thrombocytosis. According to the criteria of Poly-
cythemia Vera Study Group a diagnosis of ET was made.
She was treated with Aspirin (100 mg/day) for severe
headache (Plt 650×109/L). She became pregnant in
August 2002. Aspirin was continued during the preg-
nancy. The platelet count was lower during this time
(PLT 480×109/L). In May 2003 the patient delivered a
healthy female infant by cesarian section. In conclu-
sion, our limited experience, in accordance with other
authors, suggests that: i) a positive impact of low-dose
Aspirin during pregnancy. This treatment was correlat-
ed with a favourable outcome (live birth versus abor-
tion) when compared to no treatment; ii) a significant
decrease in platelet count during pregnancy in ET has
been observed. Nevertheless, prospective studies are
necessary in order to establish the best therapeutic
approach in this subgroup of patients with ET.
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PU310
CUTANEOS LESIONS ASSOCIATED WITH HYDROXYUREA THERAPY IN
MYELOPROLIFERATIVES DISORDERS
Usala E,* Ditucci A,* Aste N,° Fumo G,° Porcedda S,°
Angelucci E*
*Unità Operativa Ematologia e Centro Trapianti Midol-
lo Osseo, Ospedale Oncologico “A Businco”, Azienda USL
8 Cagliari, °Istituto di Dermatologia Università degli Stu-
di di Cagliari, Italy

From January 1991 to Dicember 2000, 210 consecu-
tive patients undergoing Hydroxyurea therapy for myelo-
proliferative disorders (chronic myeloid leuchemia, poly-
cythemia vera, primary thrombocythemia, agnogenic
myeloid metaplasia) were studied for skin lesions at the
U.O. Ematologia in Cagliari. Hydroxyurea  dose varied
between 10-30 mg/kg. The period of treatment ranged
between six months and nine years. None of patients
had medical conditions associated with cutaneos lesions.
Results: Thirty out of 210 patients (14,3%) developed
the following lesions. These included melanonychia in 9
patients (4,3%), leg ulcers in18 patients (8,5%), epithe-
liomas in 4 patients (1,9%) and dermopathy (localised
acral erythema, lichen-like dermatitis, dermatomyosi-
tis-like erythema) in 10 patients (4.8%). Lesions occurred
in the lower extremities (legs,hands,feet) and in the light
exposed areas. All patients who developed skin lesions
were taking the maximum Hydroxyurea dose (30 mg/kg)
and lesions developed in few months. Discontinuation of
therapy lead to the healing in about three months. Also
in patients with epitheliomas discontinuation was effec-
tive but it was coupled with surgical treatment. Only in
one patients the neoplasm developed very rapidly and
destructively, producing severe mutilations of face and
scalp and finally fatal. The mechanism underlying the
genesis of these entities are yet to be defined. These
include: Inhibition of the actively dividing cells of the
epidermis, damage of the basal layer of the skin by
reduction in oxygen requirements for proliferation,
because of megaloblastic change of the erythrocytes
and finally inhibition of DNA repair function, reduced
proliferation of basal cells, chromosomas damage. Cuta-
neos lesions are common side effects of Hydroxyurea
therapy, patients should be controlled for this compli-
cation.

PU311
ATYPIC MYELOPROLIFERATIVE DISORDER WITH T(8;13):
CASE REPORT
Della Cioppa P, Danise P, Salerno E,* Barone M,
Luciano L,§ Pane F,° Califano C, Amendola G, Iovino V,
Del Vecchio L,^ D’Arco AM
U.O.Medicina Oncoematologia Osped.Umberto I Noce-
ra Inf.(SA), *U.O. Ematologia Osp.S.Giovanni Bosco
(NA), §Divisione di Ematologia Clinica Università Fede-
rico II Napoli, °Oncologia Ematologica Diagnostica
Università Federico II (NA),^Immunoematologia cellu-
lare Ospedale Cardarelli Napoli,  Italy

In the group of chronic myeloproliferative syndromes
is possible to identify some aggressive forms caracter-
ized by a reciprocal translocation that disrupts specif-
ic tyrosin kinase genes that deregulate hemopoiesis in
a manner analogous to BCR-ABL. Recently has been
identified one of the genes most commonly involved in
these translocations, FGFR1, situated on the band 8p11.
Disruption of FGFR1 is associated with a disease enti-
ty known as the ‘8p11 myeloproliferative syndrome
(EMS)/stem cell leukemia lymphoma syndrome (SCLL)’,
an aggressive chronic myeloproliferative disorder that
frequently presents with eosinophylia and associated T-
cell lymphoma, with fatal outcomes. The four partner
genes currently identified are located on chromosome
6, 9, 13 and 22. All these translocations result in the
production of constitutively activated tyrosine kinases
fusion proteins. The disease appear to be ineradicable
by conventional chemotherapy, although some patients
have apparently been cured by allogeneic bone marrow
transplantation. In November 2002 a 48-year-old
woman presented with leukocytosis (WBC
20.000/mm3), moderate eosinophylia, mild spleno-
megaly; she was otherwise in good health. She under-
went bone marrow aspirate which showed only myeloid
hyperplasia. Cytogenetic analysis showed a 46,XX,
t(8;13)(p11;q12) karyotype. PCR probe for BCR/ABL
translocation did not show the BCR rearrangement. The
location of the breakpointon chromosome 8 was con-
firmed with fluorescence in situ hybridization using a
chromosome 8 centromeric probe. With a specific probe
we demonstrated the presence of a new fusion gene
FGFR1-ZNF198. The patient developed rapidly progres-
sive generalized lymphoadenopathy with a peculiar
tonsillar hypertrophy. Tonsillar biopsy and cervical lym-
phonode microbiopsy showed reactivity for CD2, CD5,
CD7, TdT. The cells were negative for CD34. This analy-
sis supported a diagnosis of T lymphoblastic lymphoma.
Bone marrow biopsy and cytofluorimetry otherwise
confirmed only myeloid hyperplasia, but no evidence of
a lymphoblastic population. At the moment the patient
is been treating with aggressive chemotherapy accord-
ing with a LBL regimen with good clinical response.
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PU312
HEMATOLOGIC MALIGNANCIES AND SOLID TUMORS IN 305
PATIENTS WITH ESSENTIAL THROMBOCYTHEMIA
Radaelli F,* Faccini P,° Calori R,* Usardi P,* Maiolo AT*
*Unità Operativa Ematologia I, Dipartimento di
Ematologia e Oncologia, Ospedale Maggiore, IRCCS,
Milano, °Azienda Ospedaliera Ospedale
Treviglio-Caravaggio, Italy

Background. Essential thrombocythemia (ET) is often
considered a begnin disorder with an overall survival
similar to that of the general population. The natural
evolution of the disease to leukemia is rare and this
may be potentiated by the use of chemotherapeutic
agents including hydroxyurea, by far the most used
drug presently. Aim. Illustrating the experience of our
hematologic department in secondary tumours devel-
oped in patients with ET. Methods. We retrospectively
reviewed a consecutive cohort of 305 patients (197
women, 108 men) with ET diagnosed between 1977
and 2002. Follow-up data were obtained from case files
and were registered until December 2002. The median
age at diagnosis was 58 years (range 18-87). The medi-
an follow-up was 8 years (range 1-23). The platelet
counts at the first presentation varied from 489 to
3,200×109/L (median 843). Patients treated with
chemoterapy were 174/305 (57%). By December 31th
2002 64 patients were died, 48 were lost at follow-up
and 193 were alive. Results. Sixteen percent of the
patients treated with chemotherapy developed a sec-
ond tumour versus 7.6% in the group not treated
(hematological malignancies 4.6% versus 2.3% respec-
tively). Thirteen patients had an hematologic malig-
nancy: 8 acute myeloid leukemia (3 AML-M7), 2 lym-
phoblastic leukemia, 3 non-Hodgkin’s lymphoma (NHL).
In this cohort of patients (6 women, 7 men), aged from
39 to 81 years, chemotherapy was given to eleven
patients (85%): hydroxyurea±another drug 6, other
drugs 5. Median time from ET diagnosis and
leukemia/NHL and from the beginning of chemothera-
py and leukemia/NHL were respectively 82 months
(range 36-174) and 84 months (range 5-160). All
patients except one died of progressive disease. Twen-
ty-six patients had a solid tumour: 9 gastrointestinal
tract, 7 lung (all smokers), 3 kidney, 2 prostate, 2 uri-
nary bladder, 1 breast, 1 larynx, 1 leiomyosarcoma, 1
thymoma. Interval time between ET diagnosis and sol-
id tumour ranged from 23 to 184 months. Seventy per-
cent of these patients was treated with a myelosup-
pression: hydroxyurea 11, another drug±hydroxyurea
10. By December 2002 8 patients were alive, 2 patients
were lost at follow-up, 16 patients died of progressive
disease and its complications. In one patient with lar-
ynx cancer the final cause of death was a stroke. Con-
clusions. Prevalence rate of secondary malignancies is
higher in the group of patients treated with myelosup-

pression. Eleven out of thirteen patients with hemato-
logic malignancies received long-term therapy (> 4
years) and this may have contributed to the transfor-
mation. In the cohort of patients with solid tumour, the
rate of patients treated was less (70% versus 85%), the
median duration of myelosuppression was similar (50
vs 55 months) but other risk factors may have con-
tributed to the development of the malignancy (i.e.
smoking). These data need to be confirmed by con-
trolled trials. Although myelosuppression with hydrox-
yurea reduces the risk of thrombotic complications, its
use must be cautious in the low-risk patient especial-
ly if young due to its potential leukemogenicity. 

PU313
DEVELOPMENT OF ACUTE LEUKEMIA IN A PATIENT WITH ESSENTIAL
THROMBOCYTEMIA TREATED WITH HYDROXYUREA
Nasuti A, Svanera G, Petriccione L, Guariglia R,
Tambaro FP, Tirelli A
Department of Hematology, Transfusion Medicine and
Transplant Immunology, Second University of Naples,
Italy

Introduction. Essential thrombocythemia (ET) is a
myeloproliferative disorder, which is thought to devel-
op from a multipotent stem cell. In fact, citochemical
and immunocytochemical studies indicate a trilineage
involvement of the bone marrow.1 ET is characterized
by thrombocytosis and clinically by vasomotor symp-
toms, thrombohemorragic complications and recurrent
fetal loss. ET rarely evolves into AML, sometimes pre-
ceded by myelodysplastic syndrome. Such transforma-
tion mostly occurs in patients treated with alkylating
agents, especially busulfan or radiophosphorus. So
actually hydroxyurea has emerged as the treatment of
choice in patients with ET and a high risk of thrombo-
sis (age > 60 years, platelets count > 1,500×109/L or
previous thrombosis event) because of its efficacy and
only rare acute toxicity.  Case report. We report a case
of leukemic evolution from ET, preceded by a myelodys-
plastic syndrome, in a 71-year-old man, affected by ET
since October 1999. At diagnosis he presented pruritus,
splenomegaly, elevated levels of platelets (1,500×109/L),
many platelets and megakariocytes at bone marrow
biopsy, in absence of other causes of platelets increase.
So, he was treated with aspirin and hydroxyurea. In
May 2000, platelets count was about 12 ×109/L, so he
interrupted hydroxyurea therapy. In October 2002,
blasts appaired in peripheral blood; bone marrow biop-
sy showed a percentage of CD33+ myeloid cells supe-
rior to 90%. After low dose Aracytin and 6-Mercap-
topurine therapy, he was submitted to monoclonal
antibody anti-CD33 therapy (Gemtuzumab-Ozogam-
icin), but blasts were always present in peripheral blood.
In January 2003 the patient died from cardiocirculato-
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ry complications. Discussion. Although rare, leukemic
transformation is a highly serious and unpredictable
complication of ET. The large majority of cases of
leukemic transformation are thought to be related to
leukemogenic effect of alkylating agents and radio-
phosphorus. However recent reports also indicate a cer-
tain leukemogenic effect of hydroxyurea in these dis-
orders.2 We think that in ET any cytotoxic therapy
should be reserved to elderly, symptomatic patients and
those having vascular risk factors, preferring alternative
drugs as α-interferon and Anagrelide.3
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PU314
A CASE OF IDIOPATHIC MYELOFIBROSIS WITH PURE RED CELL
APLASIA AND THYMOMA: SUCCESSFUL TREATMENT WITH
CYCLOSPORIN-A
Lussana F, Caberlon S, Gerli GC, Cattaneo M
Unità di Ematologia e Trombosi Ospedale San Paolo,
Università di Milano, Italy

Background. Idiopathic myelofibrosis with pure red
cell aplasia is an unusual form of idiopathic myelofi-
brosis, which is considered a distinct functional and
clinical entity. Its pathogenesis is probably autoim-
mune. Case report. We report the case of a 69-year-old
man who presented with severe anemia and weakness
nine months go. Three months earlier he underwent
successful surgical excision of a thymoma, which is still
in complete remission. The patient had pale skin and
splenomegaly (17 cm in length as measured by ultra-
sonography). He had severe anemia (hemoglobin, 4g/dL;
mean corpuscolar volume, 78,5 fL; reticulocytes,
9.300/µL), with normal white blood cell (4.500/µL) and
platelet counts (400.000/microliter). Examination of a
peripheral blood smear showed anisopoikilocytosis with
rare teardrop red cells. Serum lactate dehydrogenase
was normal, while serum ferritin was increased (927
ng/mL; normal range: 30-400); direct and indirect
antiglobulin test, antinuclear, antimitocondrial and
anti-smooth muscle antibodies were negative. The
morphological examination of a bone marrow biopsy
revealed the presence of myelofibrosis in fibrotic stage
with pure red cell aplasia. Bone marrow aspiration
resulted in a dry tap. Since the patient was totally
dependent on red blood cell (RBC) transfusions, he was

treated with prednisone (1 mg/kg/day) for one month,
which raised his hemoglobin level to 10 g/dL. Howev-
er, steroid therapy was discontinued because the
patient developed diabetes mellitus and severe pneu-
monia, which was successfully treated with antibiotics.
Two months after the discontinuation of the steroids,
the patient was treated with hydroxyurea because his
splenomegaly worsened (19 cm) and his platelet count
increased to 1.080.000/µL. However, hydroxyurea was
discontinued two weeks later because the patient
developed anemia (Hb 7,1 g/dL), which was corrected
with RBC transfusions. Since the patient became heav-
ily dependent on RBC transfusions (8 packed RBC units
per month), a second line immunosoppressive treat-
ment with oral cyclosporine (CyA) (5 mg/kg/day) was
started. At this moment, three months since the start
of CyA therapy, the patient’s hemoglobin level and
platelet count are stable at 9,1 g/dL and 310.000/µL. In
addition, a CT scan revealed that there are no signs of
relapse of the thymoma, one year after its surgical abla-
tion. Conclusions. The pure red cell aplasia of our
patient was most likely associated with idiopathic
myelofibrosis, because he had completely recovered
from the thymoma when it became manifest and is still
in remission. Immunosuppressive therapy with CyA was
successful in improving the hematologic parameters in
our patient. This case supports the hypothesis that
myelofibrosis with pure red cell aplasia is caused by
autoimmune mechanisms. 

PU315
ANGIOGENIC GROWTH FACTORS (VEGF, TGF-β) AND KDR
EXPRESSION IN PATIENTS WITH MYELOFIBROSIS WITH MYELOID
METAPLASIA ON THALIDOMIDE THERAPY
Gavazzi S, Biscardi M, Balestri F, Bonolis M, Grossi A
Division of Hematology, Azienda Ospedaliera Careggi,
Florence, Italy

The importance of angiogenesis for the progressive
growth of solid tumors and hematopoietic malignan-
cies is well estabilished. VEGF with its receptor KDR
and TGF-β play relevant roles in this process, and it
would be interesting to elucidate the relationship
between these citokines. In this study we evaluated the
expression of these angiogenic growth factors in
patients with myelofibrosis with myeloid metaplasia
(MMM), that shows increased bone marrow vascular-
ization, and the possible effect of thalidomide, which
has antiangiogenic properties, on these GF expression.
Fifteen patients were analyzed and 6 of these patients
were recruited in a trial protocol where thalidomide
was somministred at the starting dose of 50 mg/day
and increased stepwise every month up to 150 mg/day.
Angiogenic factors levels were evaluated at time 0, at
3rd and 6th month or at drop out if occurred, with
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semiquantitative RT-PCR performed on total RNA
obteined from peripheral blood CD34+ cells. Moreover,
poor platelet plasma (PPP) levels of these growth fac-
tors were measured by ELISA technique before and after
treatment and compared to normal controls.Three of 6
patients drop out before 6 months of treatment for
intolerance to thalidomide, and one of these was not
evaluable because the drop out occurred before achiev-
ing the first month of treatment. Compared to control,
mean PPP levels of growth factors, in the 15 patients
at baseline, were increased: TGF-β 5156 pg/mL (0-
18951) vs 3019 pg/mL of the control; VEGF 331 pg/mL
(58-1013) vs 19 pg/mL. Compared to controls, baseline
mRNAs were increased in CD34+ of 8/10 evaluable
patients for VEGF, in 8/10 for TGF-β but significative
only in 4 cases. The KDR expression resulted extreme-
ly variable: of 8 evaluable patients, mRNA expression
was not detectable in 4 and increased in 2 of them.
Although experiments are still in progress, the available
data so far seem to indicate a concordance between
PCR and cytofluorimetric analysis. After thalidomide
treatment, PPP levels of TGF-β augmented in all
patients but significantly in 2 cases while PPP levels of
VEGF followed an opposite progress but not in a signi-
ficative way. Also, by semiquantitative RT-PCR, per-
formed on CD34+, mRNA of TGF-β increased signifi-
cantly in 3/5 (in 2 cases after three months) and
decreased in 1/5, VEGF decreased in 2/5 and increased
in 1/5 and KDR resulted significantly increased in 1/4
and highly decresed in 1/4 following treatment., These
results confirm that angiogenesis is stimulated and may
play a role in the pathogenesis of MMM. On the other
hand, our data do not clearly support the hypothesis of
an inhibition of angiogenesis by thalidomide.

PU316
REVERSION OF LOEFFLER’S ENDOCARDITIS (LE) BY IMATINIB
IN EARLY STAGE CLONAL HYPEREOSINOPHILIC SYNDROME
Catalano L, Galderisi M, Pollio G, Luciano L,
Guerriero A, D’Errico A, Rotoli B
Dipartimento di Medicina Clinica e Sperimentale,
Università Federico II, Napoli, Italy

LE is a rare disease caused by endomyocardial fibrosis
during hyper eosinophilic syndrome (HES). Congestive
heart failure may result from alterations of both systolic
and diastolic functions; mural thrombi may develop and
originate to systemic emboli. Therapeutic options are
often unsatisfactory, and regression of intracardiac
deposits are seldom described. A 37 year-old man was
referred to our unit in December 2002, because of hyper-
eosinophilia and infiltrative cardiopathy recently dis-
covered. Based on the suspicion of intraventricular
thrombi raised by echocardiography, the patient had
started anticoagulation with dicumarol. Basal work up

showed marked eosinophilia (14000/mm3) with partial-
ly degranulated eosinophils and ring-hole nucleus in
some of them, thrombocytopenia (54.000/mm3) and
raised serum LDH (526 UI/mL). Bone marrow cytology
showed eosinophil hyperplasia with signs of dysplasia.
Cytogenetics performed on 24 h unstimulated culture
showed 46 XY add 17 q(25) in all 20 metaphases
observed. Standard transthoracic Doppler echocardiog-
raphy showed left ventricular eccentric hypertrophy and
two-dimensional imaging in apical views revealed a
large in plus image, completely involving the apical
region, with apparently peduncolated corps floating in
the LV chamber. Doppler analysis showed mild mitral
and pulmonary valve regurgitations, normal diastolic
pattern of both left and right ventricular filling. Twelve
minutes after i.v. infusion of 5 ml of the myocardial con-
trast agent SonoVue (Bracco Spa, Milan, Italy) and its
disappearance from the internal cavity with residual per-
sistence only at the endo-myocardial level, the structure
previously appearing as an intracardiac mass associat-
ed to floating formations appeared as a thick endo-
myocardial infiltration involving also papillary muscles
and tendinous chords, which simulated mobile thrombi
at standard echography, well identifyable and synchro-
nous with the phases of cardiac activity. Diagnosis was
Eosinophilic leukemia (EL) with subendocardial infiltra-
tion. Imatinib 200 mg/d (provided for compassionate use
by Novartis Farma Italia S.p.A) was started, while con-
tinuing dicumarol. After one month blood counts were
normal (Hb 12.4 g/dL; WBC 5.500/mm3; eos. 90/mm3; plt.
215.000/mm3). Bone marrow eosinophils were 10% and
cytogenetics showed a major cytogenetic response [10
metaphases 46 XY and two 46 XY add 17q(25)]. Echocar-
diographic evaluation repeated at this time showed
drastic reduction of the subendocardic wall infiltration.
LV mass index and relative diastolic wall thickness were
both within the normal limits. After the SonoVue injec-
tion the infiltration was hardly detectable at the level of
the LV myocardial walls. The infiltration of papillary mus-
cles and tendinous chords was not yet detectable and
the apical region showed only a minor involvement. The
patient has now returned to his work, does not com-
plain of dyspnoea and takes imatinib 100 mg/day. Using
the innovative echocardiographic approach which
exploits the capacity of contrast agents to visualize the
cardiac walls, we demonstrated the non-thrombotic ori-
gin of the in plus endocardiac images in early stages LE
and their rapid resolution following imatinib treatment.
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PU317
INTERFERON TO TREAT ESSENTIAL THROMBOCYTHEMIA DURING
PREGNANCY: 4 CASES AND A LITERATURE REVIEW
Ciancia R, Agangi A,* Martinelli V, Martinelli P,*
Petruzziello F, Montante B, Rotoli B
Cattedra di Ematologia, *Dipartimento di Ginecologia,
Università di Napoli Federico II, Italy

ET in pregnancy is often complicated by abortion,
and other peri-partum gynecologic problems may arise,
most of them due to placental injuries secondary to
thrombosis. We describe 9 pregnancies in 4 women
affected by ET. Four pregnancies were carried out with-
out alfa-interferon (IFN-α) therapy and exited in 2
intrauterine deaths, 1 spontaneous abortion and 1
neonatal death. The patients were treated with IFN-α
during the other 5 pregnancies: 2 ended in preterm
normal infant and 3 in full-term deliveries. We think
that ET must be considered a risk factor for a pregnan-
cy, and it is mandatory to treat a patient who already
had complications during a previous pregnancy. IFN-α
is increasingly been used during pregnancy, although
pregnancy is still listed as a contraindication to IFN-α
treatment. Antiproliferative drugs could impair fetus
development causing abortion, congenital malforma-
tions or intrauterine growth restriction. ASA can be
used, in order to reduce the ischaemic placental dam-
age. It is reported to be effective in many vaso-occlu-
sive manifestations, but its efficacy in reducing preg-
nancy complications is not proven.  We analysed 31
report from the literature, listing a total of 263 preg-
nancies in 136 women affected by ET. Our cases and the
published series suggest that fetal outcome is improved
by therapy and that IFN-α may be the right option.
Normally, only ET patients belonging to the high risk
group need to be treated. We feel that during preg-
nancy all women are at risk of complication and should
be treated. We suggest IFN-α to reduce platelet count,
combined with ASA if no hemorragic complications are
present.

PU318
INCIDENCE OF THYROIDITIS IN ESSENTIAL THROMBOCYTHEMIA
PATIENTS TREATED BY αIFN
Ciancia R, Martinelli V, Picardi M, Villa MR,
Montante B, Petruzziello F, Rotoli B
Cattedra di Ematologia, Università di Napoli, Italy 

Patients submitted to long-lasting treatment by α-
interferon (α-IFN) may develop autoimmune thyroid
dysfunctions with an unknown physiopathological
mechanism. Many reports have appeared describing
cases of thyroid dysfunction in patients with chronic
viral hepatitis while on α-IFN therapy, with an inci-
dence varying from 2.5 to 45.3%. 

Table 1. Patients and therapy

Pts. M/F Age Months Treatment 
Mean (range) on treatment schedule

28 12/16 35 32.6 IFN-α : 3 M.U./day,
(19-54) (6-86) 5 times/week for 3 Mo;

3 times/week for 6-12 Mo;
MT: 2 or 1time/week

MT: maintenance therapy.

We have studied 28 ET patients treated with α-IFN
M/F 12/16, median age 35 (range 19 -54) . Before start-
ing α-IFN therapy in all patients thyroid autoimmuni-
ty was investigated by dosing in the serum anti-thyre-
operoxidase-Ab (TPOAb) and anti-human-thyreoglob-
ulin-Ab (HTGAb); thyroid function was evaluated by
serum levels of FT4, FT3, TSH.  Patients with thyroid
dysfunctions at diagnosis did not receive IFN treatment.
IFN therapy was well tolerated in all patients and in all
the treatment was beneficial.

Table 2. Characteristics of the patients showing signs of dysfuncion
during IFN treatment.

Pat. Sex Month from IFN start TPO ab/ HTG ab Thyroid Substitutive
to thyreopathy  function therapy

1 F 3 pos / neg ↓ yes
2 F 19 neg / pos ↓ yes
3 M 4 pos / pos normal no
4 F 7 pos / neg ↓ no
5 M 26 pos / neg normal no
6 M 20 neg / pos normal no

A complete thyroid investigation was performed
every 4-5 months. Among the 28 patients studied, signs
of thyroid autoimmunity were detected in 6 cases
(21%); in 3 of them associated with mild hypothy-
roidism which was treated by substitutive therapy in
two. No patient had symptoms of thyroid dysfunction
Although the incidence of thyroid dysfunction during
IFN treatment is high, it is easily detectable and treat-
able, thus not precluding the use of this drug for young
patients with ET.

PU319
HYPERCYTOSIS AND SPLEEN VOLUME
Ciancia R, Martinelli V, Picardi M, De Rosa G,
Montante B, Petruzziello F, Selleri C, Rotoli B
Cattedra di Ematologia, Università di Napoli Federico II,
Italy

In the last 4 years we prospectively studied 177
patients showing hypercytosis with the aim to evalu-
ate if peripheral blood alterations could lead to spleen
volume (SV) changes. We have analysed SV in patients
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showing: (a) erythrocytosis (Table 1), (b) thrombocyto-
sis (Table 2), (c) reactive leukocytosis (Table 3), when
spleen enlargement was mild or absent at physical
examination. 

Table 1. Main data of patients showing erythrocytosis.

Pts. M/F Hct%* RCM* SV* CC Palpable 
Male Female ml/kg ml splenomegaly

69 66/3 50.1 48 33.9 180 13.1 6 Pts
(46.2-56.2) (45-50.5) (22.6-40.7) (70-370) (2-6 cm)

*expressed as mean (range is in brackets); RCM: red cell mass; SV: spleen volume;
CC: cranio caudal diameter.  

Table  2. Main data of patients showing thrombocytosis and affected
by ET, at diagnosis.

Pts M/F Plts* M Plts* F SV* CC Palpable 
splenomegaly

68 24/44 704 700 299 10,5 35 Pts
(499-1095) (418-1696) (142-2226) (7,4-15,4) (1-5 cm)

*expressed as mean (range is in brackets); Pts: patients; Plts: platelets; SV: spleen volume; CC:
cranio caudal diameter.

Table 3. Main data of patients showing leukocytosis.

Pts. Cause of leukocytosis WBC *×103/µL SV * mL

5 Sepsis (2),$ Abscess(I),§ Gut perforation (2) 43 160
(35-55) (150-166)

13 G-CSF stimulation for allo BMT 50 470
(30.6-85.5) (135-1200)

22 G-CSF stimulation for auto BMT 10.4 365
(1.8-30.0) (80-820)

Pts: patient; *expressed as mean (range is in brackets); SV: spleen volume; $: 1 FUO, 1 sepsis by
clostridium difficilis; §: the patient suffered from a retroperitoneal abscess, following kidney
surgery, WBC count reached 55.000/µL with circulating immature precursors as well. bcr/abl on
P.B. was negative.

All patients with possible other causes of spleno-
megaly (such as portal hypertension, HCV positivity,
thalassemia or increased bone marrow fibrosis) were
not considered. In all patients SV was detected by ultra-
sonography (US); in 32 patients both US and CT were
used. The correlation between US and CT was excellent;
US seems to overestimate the volume of 15-20% com-
pared with the CT scan. In a majority of cases elevated
red cell mass (RCM) and thrombocytosis did not mod-
ify SV. Reactive leukocytosis either did not affect SV or
induced minimal changes. Growth factor induced

leukocytosis caused constant SV increase.  Although
splenic parenchyma is the main trapping filter for cir-
culating cells, increased blood count do not cause con-
stantly SV enlargement. Diseases with elevated periph-
eral blood count and splenomegaly may have mecha-
nisms of spleen enlargement other than circulating cell
trapping, probably extramedullary hematopoiesis.

PU320
SPLEEN VOLUME ASSESSMENT IN HEMATOLOGIC DISEASES:
CT VERSUS US
Soscia E,* Picardi M, Mainenti P,* Ciancia R,
Martinelli V, De Rosa G, Sodano A,* Montante B,
Rotoli B
Cattedra di Ematologia Università di Napoli Federico II
*Istituto di Biostrutture e Bioimmagini, CNR, Napoli,
Italy

Spleen enlargement is an important finding in sev-
eral diseases and the palpable measurement alone is
unreliable; spleen can be enlarged although non pal-
pable, and sometimes slightly palpable but not truly
enlarged. The use of an imaging technique is then rec-
ommended to obtain an accurate and objective vol-
ume measurement.  Although ultrasonography (US) is
the preferred modality for the assessment of spleen
volume, its accuracy has not been inquired extensive-
ly in the literature: few papers are available about its
accuracy, and its repeatability is considered poor.  Com-
puted topography is very accurate and the data so
obtained permit to exactly define the profile of the
spleen, free from shape variability. The voxel count
method has been demonstrated to be accurate and
repeatable.  We studied thirty-two patients affected
by hematologic pathologies: myeloproliferative dis-
eases (18 ET, 3 MMM, 3 PV), reactive leukocytosis (2
sepsis and 1 abscess) and growth factor induced leuko-
cytosis (3), NLH (1), HCL (1).  For CT scan, the spleen was
completely included in a single acquisition, and the
data sent to two different workstations for volume
measurement. To assess intraobserver reproducibility
all measurement were done twice by the same opera-
tor. To avoid bias, the repeated measurement were per-
formed at intervals longer than 60 days and the oper-
ator was blinded to the previous result. For  interob-
server reproducibility, another operator, unaware of the
previous results, repeated the volume measurement in
21 patients.  For ultrasound evaluation, the same oper-
ator performed all spleen US scans using a 2.5/3.5-MHz
broadband curvilinear probe. Perimeter, longitudinal
diameter and area, defined as the maximum measure-
ments with splenic borders and angles clearly defined,
were measured, and volume (in milliliters) was calcu-
lated automatically. For each subject, the mean value
of three measurements repeated on the same occasion
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was calculated and recorded for final analysis. To assess
the intraobserver reproducibility twelve unselected
patients were studied by repeated US measurements at
one week interval by the same operator while for the
interobserver reproducibility another operator, unaware
of the previous results, repeated the US scans.  Both  CT
and US evaluations were performed in fasted patients.
Statistical evaluation, including testing, analysis of
variance with Bonferroni correction and Pearson cor-
relation, were performed with SPSS for Windows soft-
ware (version 9.0; SPSS, Chicago, IL, USA). Interobserv-
er concordance of the CT based volume assessment,
calculated in 21 spleens, was excellent: the two-tailed
P value was 0.0018, highly significant, as was the coef-
ficient of correlation (r=0.9996; one tailed p <0.0001).
Intraobserver reproducibility in the delineation of the
spleen for CT scans was excellent, too, with a correla-
tion coefficient (r) of 0.9987 and one tailed p value
<0.0001. Even intraobserver and interobserver repro-
ducibility of measurements of spleen volume by US was
excellent, with Pearson values of 0.999 and 0.997,
respectively. Spleen-volume measurements by US and
by CT scanning were strongly correlated, with a Pear-
son value of 0.945 and a p value of correlation highly
significant (<0.0001). Although CT scans resulted to be
more accurate, our study showed that US measure-
ment volume is sufficiently accurate and repeatable for
clinical use in the staging and follow up of several
hematologic disease.

PU321
HYDROXYUREA IN PRIMARY THROMBOCYTOSIS:
CASE-CONTROL STUDY ON DRUG TOXICITY IN PATIENTS WITH
MYELOPROLIFERATIVE DISORDERS AND A VERY LONG
FOLLOW-UP
Randi ML, Ruzzon E, Luzzatto G, Ramon R,
Pacquola E, Girolami A, Fabris F
Dept. of Medical and Surgical Sciences, University of
Padua Medical School, Padua, Italy

Background: Hydroxyurea (HU) is the most widely
used drug to reduce platelet count in patients with
Essential Thrombocythemia (ET) and polycythemia vera
(PV). However, HU may be ineffective, or may induce
undesidered collateral effects; in particular it may favour
the evolution into acute leukemia (AL) and/or myelofi-
brosis (MF) or the occurrence of cancer. Patients: We
report the data of 36 MPD patients (13 males, 23
females, 19 PV, 17 ET, mean age 54.22±14.35 years), all
followed in a single Center, who receive HU (mean main-
tenance dose 5 g/week) for at least one of the follow-
ing causes: 1) age over 60 years 2) previous major
thrombotic event 3) platelet count over 1500×109/L.
Twelve out of the 19 patients with PV underwent phle-
botomies. The controls are 36 patients matched for sex,

age and diagnosis but without HU therapy. 11 PV con-
trol patients underwent regular phlebotomies. In both
groups aspirin 100 mg/day was used in the presence of
microvascular disturbances, cardiovascular risk factors or
previous thrombosis (25 patients and 20 controls); the
patients with venous thrombosis received warfarin (5
patients and 5 controls). Methods: The analysis of vari-
ance test was used to compare means for statistical sig-
nificance; the rate of complications in patients and con-
trols were compared by the χ2 test with the Yates cor-
rection (p<0.05 was considered significant) and the
Kaplan Maier curve method to estimate the probability
of overall survival as function of time. Results: The total
median follow up was 11.92 and 7.38 years respective-
ly in patients and controls. The median follow up with
HU in patients group was 5.46 years In 26 out of 36
patients (72%), RBC macrocytosis was observed in a
median time of 0.85 years (range 2 months-15 years);14
patients (38.8%) stopped HU: 6 (16%) due to lack of
efficacy, 1 for unacceptable macrocytosis, 1 because leg
ulcers and 6 for achieved control of platelet count. At
present, 12 patients (3 cancers, 2 acute leukemias, 2
thrombosis, 2 hemorrhages and 3 other causes) and 7
controls (2 cancers, 1 thrombosis, 1 hemorrhage and 3
other causes) died. Comparing the follow-up after the
start of HU therapy and the total controls follow up, no
statistical differences was observed in thrombotic, hem-
orrhagic and overall survival. Conclusions: The use of HU
in ET and/or PV and high thrombotic risk seems not to
reduce the overall survival nor to induce an higher inci-
dence of AL and cancers. In contrast, HU reduces the
incidence of thrombosis.

PU322
PORTAL THROMBOSIS IN POLYCYTHEMIA VERA (PV) AND ESSENTIAL
THROMBOCYTHEMIA. OBSERVATION STUDY OF A LARGE COHORT OF
PATIENTS WITH A VERY LONG FOLLOW-UP
Randi ML, Vianelli N,* Luzzatto G, Tezza F, Ruzzon E,
Poli M,* Fabris F
Dept. of Medical and Surgical Sciences, University of
Padua Medical School, Padua and * Hematology Insti-
tute L.A. Seragnoli, S Orsola Hospital, Bologna, Italy

Background. Thromboembolic and hemorrhagic
events are frequently encountered in the course of PV
and ET, being a major cause of morbidity and mortali-
ty. While venous thrombosis mainly involve deep veins
of the legs, splanchnic thrombosis even occurr in ET
and PV, even in a latent form or at an early clinical
stage. Several studies are available on Budd-Chiari syn-
drome, but little is known about portal vein thrombo-
sis (PVT) in such patients. Patients. 32 cases of PVT in
PV/ET (11 PV, M = 7, F = 4; 21 ET, M = 4, F = 17) diag-
nosed according to the Polycythemia Vera Study Group
criteria are reported. Mean age at diagnosis of PV/ET



was 41.7±13.5 years. Median follow-up was 10.45
years. 17 patients (5 PV, 11 ET) suffered from PVT at the
time of diagnosis and 21 (6 PV, 10 ET) did so during fol-
low-up. Results. At PVT mean age was 45.6 years (range
18-70), median platelet count was 728 ×109/L (range
200-1300) and packed cell volume in PV patients was
56.5±4%. PVT occurrence was significantly higher in
patients younger than 50 (23 patients, 5 PV, 18 ET, p =
0.03, χ2 test), and in ET patients. 13 patients (7 PV, 6
ET) suffered from thrombosis also in different sites and
16 (4 PV, 12 ET) had hemorrhage, mainly in the gastro-
intestinal (GI) district. The cause of death among 13
patients (5 PV, 8 ET) died during follow-up was direct-
ly related to PV/ET in 9 (3 PV, 6 ET): 1 acute leukemia,
1 myelofibrosis, 5 thrombosis (2 stokes, 1 pulmonary
embolism and 2 multiple) and 2 GI bleeding. Conclu-
sions. To our best knowledge, this is the largest series
of PVT in PV/ET so far reported. As elsewhere reported
for Budd-Chiari syndrome in PV/ET, also PVT involved a
younger age in such patients. This is particularly true for
ET patients. Death was directly related to PV/ET in the
majority of our cases.

PU323
EOSINOPHILIC DISORDERS AND HYPEREOSINOPHILIC SYNDROMES
Anaclerico B, Montefusco E, Santoro C, Milano F,
De Propris MS, Tafuri A
Istituto di Biotecnologie ed Ematologia, Università La
Sapienza, Roma, Italy

Eosinophilic disorders (ED) include idiopathic hypere-
osinophilic syndrome (HES), familiar hypereosinophilia,
chronic eosinophilic leukemia and myeloproliferative
disorders with eosinophilic leukemia. Patients with HES
are defined based on peripheral blood eosinophilia
>1500/mL lasting for at least six months without rec-
ognized secondary cause, marrow blasts < 5%, absence
of dysplastic changes in the non-eosinophilic lineages.
Treatment has been generally initiated according to
symptoms and/or relevance of organ infiltration since
the mostly used drugs, hydroxyurea and α-interferon,
are capable to control eosinophil proliferation (in about
50% of cases) and ameliorating symptoms. Clinical
response, however, is short lasting and disease recur-
rence occurs in the majority of the cases. Imatinib mesy-
late, a small molecule that inhibits tyrosine kinase onco-
proteins including bcr-abl and receptors for stem cell
factor (c-Kit) and platelet-derived growth factor
(PDGFR), has been recently reported to be active also in
HES. In this disease a novel tyrosine kinase created by
the fusion of the PDGFR- α and the FIP1L1 genes tar-
geted the imatinib molecule. We report here on twelve
ED patients observed at our institution.6/12 are at this
time followed (median time 12mo, range 1-96) without
treatment (group A) because of asymptomatic disease or

minimal organ infiltration. In this group the median age
is 63 y (range 56-71), median eosinophil absolute count
is 1.550/mL (range 1.500-2.000). The remaining 6
patients (group B) suffered from symptoms showing, in
addition, organ infiltration with functional impairment.
The median time of diagnosis in this group is 3 mo, range
1-7mo, the median age is 52 y (range 23-79) and the
median absolute eosinophils count is 2.670/mL (range
1.900-8.815). In the group B 3 pts have been treated
whit steroids (median time of 7mo, range 6-72) at main-
tenance dosage of 0.5 mg/kg and 1 pt have been treat-
ed with steroids at same dose and hydroxyurea 1gr/three
times a week. We start treatment with imatinib in 2 pts
of group B: the first is an untreated pt eligible to ther-
apy; the second stopped treatment with hydroxyurea
and steroids because of severe side effects. Patients will
receive 100 mg of imatinib once daily increasing at 200
mg/day plus steroids after two weeks and at 400 mg/day
after four weeks (maximum dose) until response. We will
report the results of our study to evaluate the correla-
tions of biological features of HES with clinical response
to imatinib and to determine safety and efficacy of this
agent in this setting. 

Chronic Myeloid Leukemias

PU324
EXPRESSION OF SURVIVIN IN LEUKEMIC CELLS FROM CHRONIC
MYELOID LEUKEMIA
Stagno F,* Conte E,° Guglielmo P,* Santonocito AM,*
Mannino F,* Giustolisi R,* Messina A°
Department of Biomedical Sciences, Hematology*
and Pathology° Section, University of Catania, Italy

Survivin (SVV) is an inhibitory protein of apoptosis
overexpressed in various human cancers and not
detectable in normal differentiated tissues. It has been
reported that patients whose tumours expressed SVV
had a decreased overall survival, an increased rate of
recurrence and resistance to therapy. Since SVV could
be a promising target for new anticancer interventions,
we evaluated its expression in 44 patients with typical
Ph-positive CML (24 males and 20 females; 30 pts in
CP, 14 pts in A/B phase; all treated with either HU or
α-IFN or STI-571). After patients’ informed consent,
peripheral granuloblastic cells, were isolated by densi-
ty centrifugation, total RNA was extracted and SVV
expression was detected by using a quantitative RT-
PCR. Venous blood samples collected from 20 healthy
people served as controls. We found high, although
variable, SVV expression in all CML samples (mean
3,319.13±8,586.62 log/ratio) whereas SVV levels were
very low or absent in healthy controls (mean 1.66±2.36
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log/ratio) (p<0.0001). A cut-off value of 15,52 log/ratio
was chosen to classify CML samples as SVV-positive
(40 patients) and SVV-negative (4 pts.) cases. Within
SVV-positive patients, no differences in SVV levels were
detected among the different phases of the disease
(p=0.1), neither in regard with patients’ older age
(p=0.3), Hb concentration (p=0.3), PLT-count (p=0.1),
hepato-splenomegaly (p=0.2). A trend toward an
increase in SVV expression was observed in those
patients with a WBC-count >20.000 mm3 (p=0.05). By
contrast a significant reduction in SVV expression was
observed in those patients undergoing treatment with
α-IFN and STI-571 as compared to those on HU-ther-
apy (p=0.02). SVV levels correlated with Ph-chromo-
some positive cells (p=0.01), with WBC-count
(p=0.001) and LDH serum levels (p=0.003) but not with
Hb concentration (p=0.3) and PLT-count (p=0.6). Our
results suggest that SVV analysis in CML cells could
become not only a useful laboratory and clinical mark-
er but also an attractive candidate for devising new
targeted therapies. 

PU325
CML PATIENTS WITH COMPLETE KARYOTYPIC RESPONSE TO STI571
(GLIVEC) THERAPY SHOW RAPID REDUCTION OF BCR-ABL
TRANSCRIPTS
Martinelli G,* Giannini B,* Rosti G,* Amabile M,*
Bassi S,* Trabacchi E,* Testoni N,* Izzo B,° Gottardi E,#
Giugliano E,# Intrieri M,° Pane F,° Saglio G#

Alberti D,@ Baccarani M*
*Institute of Hematology and Clinical Oncology “L. e A.
Seràgnoli” University of Bologna, Italy; °Department of
Biochemistry & Medical Biotechnologies, Federico II
University, Naples, Italy; #Department of Medical
Science and Human Oncology, University of Turin,
Italy; @Novartis Pharma, Origgio, Varese, Italy

Introduction. Chronic Myelogenous Leukemia (CML)
is characterized by a bcr-abl gene that encodes a fusion
protein with deregulated tyrosine kinase activity induc-
ing tyrosine phosphorylation and alteration of several
signaling pathways that deregulate cellular growth and
prevent apoptosis. STI571 (Glivec- Imatinib mesilate), a
BCR-ABL tyrosine kinase inhibitor, inhibits the growth,
induces apoptosis, and is a promising drug entered into
clinical trials as a candidate treatment of BCR-ABL pos-
itive CML. The Italian Cooperative Study Group on CML
(ICGS on CML) has activated a phase II multicenter
study (CML/002/STI571) to evaluate efficacy and safe-
ty of Glivec in patients with Ph+ chronic myeloid
leukemia, in chronic phase failing IFNα for resistance
or intolerance. The endpoints of this study were: cyto-
genetic response, molecular response, time to progres-
sion, and overall survival. Conclusions. 1. The amount
of the BCR/ABL transcript before treatment does not

predict for the (cytogenetic) response to treatment, at
least in this population of late chronic phase patients.
This might not apply to previously untreated, early
chronic phase patients. 2. A significant and substantial
decrease of the transcript was shown during the first
half year. During the subsequent 6 months no further
decreased was detectable. To understand whether mol-
ecular response will level off or will improve with time,
more samples and a longer treatment time are required.
3. Assessing the frequency of complete molecular
response requires: a. more time and more data on ear-
ly chronic phase patients; b. a definition of complete
molecular response, which is still lacking. 4. At any time
point in the great majority of cases the BCR/ABL tran-
script level was significantly lower in peripheral blood
than in bone marrow samples. To assess the kinetics of
the response, peripheral blood cells are valuable, but to
assess the degree of the response, bone marrow sam-
ples are likely to provide a more precise estimate.

Funding: this work was supported by grants from
MURST COFIN 2001 and 2002, A.I.R.C., ATENEO 60% tar-
get projects, “Hairshow” A.I.L., “Fondazione del Monte di
Bologna e Ravenna”, Fondazione Carisbo. 
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DIFFERENT EFFECTS OF THE FARNESYL PROTEIN TRANSFERASE
INHIBITORS IN VITRO AGAINST MK2 AND MK1 PHILADELPHIA
CHROMOSOME-POSITIVE CHRNONIC LEUKEMIA CELL LINES
Grafone T, Martinelli G, Ottaviani E, Bianchini M,
Giannini B, Ferraretti L, Terragna C, Soverini S,
Amabile M, Russo D,* Baccarani M
Institute of Hematology and Medical Oncology “L. e A.
Seràgnoli”, University of Bologna; *Cattedra di Emato-
logia, Università di Brescia, Italy

The enzyme protein farnesyltransferase has emerged
as an important target for the development of anti-
cancer agents. To date, specific farnesyltransferase
inhibitors (FTIs) have been synthesized and represent a
new class of chemotherapeutic agents that are target
signal transduction pathways responsable for the pro-
liferation and survival of diverse malignant cell types,
without toxicity to normal cells. At moment, at least
five different FTIs: SCH66336, R115777, FTI 277,
L744832 and BMS214662 are in clinical trials world-
wide. A few data are now available to evaluate the in
vitro effects of FTIs in chronic myeloid leukemia. Indeed,
the current study represent an initial attempt to test,
in vitro, the sensitivity of MK2 and MK1 Ph+ CLL cell
lines to FTIs. In particular we tested the non peptido-
mimetic FTI R115777 (Janssen-Cilag) and FTI SCH66336
(Schering-Plough), and peptidomimetic inhibitor FTI277
(Calbiochem) and L744832 (Biomol). Cell cycle analy-
sis of two cell lines, after treatment for 48h, with dif-
ferent concentration (0.5 mM; 1 mM; 10 mM; 20 mM)
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of R115777 and FTI277, respectively, showed that one
of the major effects of both these FTIs is to alter cell
cycle progression (G1 arrest). These two drugs induced
a dose-dependent inhibition of proliferation with
IC(d)50 of 10mM. Analysis by flow cytometry staining
with annexin-V showed that FTI277 and R115777
induced an apoptosis of 60% and 70% of cells, respec-
tively. Flow cytometry after treatment for 48h, with
different concentration (0.5 mM; 1 mM; 10 mM; 20
mM) of SCH66336 and L744832, respectively showed
a less effect on the cell cycle distribution of MK2 and
MK1 and below the 50% for induction of apoptosis.
An increased apoptotic and G1 arrest effects were
showed in an extended time exposition (96h) of the
cells, only for SCH66336, suggesting a relative differ-
ent mechanism of action of these four FTIs inhibitor in
these two Ph+ cell lines. Our results strongly suggest
particularly for R115777 and FTI277 a potential thera-
peutic usefulness in the treatment of chronic myeloid
leukemia.

Funding: This work was supported by grant from
MURST COFIN 2001 and 2002, A.I.R.C., ATENEO 60%
target projects, “Hairshow” A.I.L., “Fondazione del Monte
di Bologna e Ravenna” grants, Fondazione Carisbo.
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PROLONGED GLIVEC TREATMENT IN CHRONIC MYELOGENOUS
LEUKEMIA PATIENTS AND PERIPHERAL BLOOD STEM CELLS HAR-
VEST
Alietti A, Rabascio C, Giordano G, Pastano R, Laszlo D,
Vanazzi A, Ferrucci PF, Cocorocchio E, Bertolini F,
Martinelli G
Division of Hematology-Oncology, Department of
Medicine, European Institute of Oncology, IRCCS,
Milan, Italy

The use of high-dose chemotherapy followed by
autologous PBSC transplantation is a controversial
issue in CML patients. Glivec is considered the treat-
ment of choice for patients not eligible for allogenic
transplantation. Glivec induces 70-80% of cytogenet-
ic and morphologic complete remissions (CR), but with
a low rate of molecular CR. When relapse occours after
or during STI treatment there are no standard guide-
lines regarding the best therapeutic strategy. Autolo-
gous transplantation could be considered a possible
salvage therapy in patients relapsed and not suitable
for allogenic transplantation. There are no data regard-
ing feasibility, when and how to collect PBSC during
Glivec treatment. We evaluated PBSC collections in 3
patients positive for t(9;22) at diagnosis and positive for
bcr-abl p210 rearrangement in qualitative PCR (BIO-
MED 2 procedure, sensitivity 10(e)-6). Frontline thera-
py was hydroxyurea followed by Glivec at 400 mg/day
dose. Two patients achieved a complete cytogenetic

response after 5 and 7 months, but they never achieved
molecular remission. One patient achieved cytogenet-
ic and molecular remission after 3 months. Following
major cytogenetic response, patients received 4g/m2

Cyclophosphamide and G-CSF (5µg/kg) for PBSC col-
lection by apheresis. Glivec was not discontinuated dur-
ing PBSC mobilization and collection. PBSC collection
required a median of 2 apheretic procedures (range 1-
3). The CD34+ cell collections were 2.7 and 6.0×106/kg,
and the patient in molecular complete remission col-
lected 9.0×106/kg. All PBSC collections were bcr-abl
negative in qualitative PCR. when CML patients in
chronic phase, are treated with Glivec and CTX plus G-
CSF, mobilization is associated with the harvest of a
quantitatively adequate collection of bcr-abl negative
PBSC. Our experience seem to confirm that among
patients receiving Glivec for CML chronic phase, the
mobilization with CTX plus G-CSF is associated with a
quantitatively adequate collection of bcr-abl negative
PBSC. This strategy could be useful as a rescue for
patients relapsed during Glivec treatment.

PU328
COMBINATION OF FLUDARABINE, CYTARABINE AND ANTHRACY-
CLINE±IMATINIB-MESYLATE AS SALVAGE THERAPY OF PATIENTS
WITH PH+ ACUTE LYMPHOBLASTIC LEUKEMIA AND CHRONIC
MYELOID LEUKEMIA IN ACCELERATED OR BLASTIC PHASE.
Varaldo R, Miglino M, Grasso R, Colombo N, Clavio M,
Ballerini F, Canepa L, Pierri I, Garrone A, Michelis GL,
Balocco M, Abdal N, Venturino C, Quintino S,
Sessarego M, Gobbi M
Department of Hematology and Oncology,
University of Genoa, Italy

Background and Aims. Fludarabine combinations
with Ara-C and antracycline result in a well-known
synergistic enhancement of antileukemic activity and
have been favourably employed in high risk acute
leukemia and in advanced phase chronic myeloid
leukemia. In the last years imatinib-mesylate has been
shown to improve outcome of patients with chronic
myeloproliferative and acute lymphoproliferative syn-
dromes bearing t (9;22). Herein we report in this poor
risk subgroup of Philadelphia chromosome-positive
(Ph+) leukemia’s the preliminary results of a salvage
therapy consisting of fludarabine, cytarabine and
antracycline followed, when possible by imatinib-mesy-
late. The rationale of this sequential treatment was first
to produce a profound hypoplasia with fludarabine
association and then favour the expansion of normal
hemopoiesis by inhibiting with imatinib the Ph+ one.
Patients’ feature and results. Nine patients, 4 with ALL
(3 refractory to previous treatment, 1 relapsed follow-
ing allogeneic bone marrow transplant), 5 with chron-
ic myeloid leukemia, in accelerated phase (1), in
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myeloid (3) or lymphoid (1) blastic transformation, were
included at now. Median patients’ features were the
following: age was 50 years (range 34-75), perfor-
mance status according to WHO was 2 (1-3), patients
had received 3 prior regimens (range 0-4), in CML
patients the chronic phase had a duration of 86 months
(72-100), at start of therapy leucocytes, Hb and Plt
were 17×109/L (72-100), 9.9 g/dL (6,5-12,7) and
139×109/L  (6-1118), respectively. Four patients were
given FLAN (Fludarabine, Ara-C and mitoxantrone), 5
patients were administered FLAD (Fludarabine, Ara-C
and liposomal daunorubicin). Three out of 4 ALL
patients achieved a complete hematologic response
(75%); among CML patients, 2 (the patient in acceler-
ated phase and 1 in myeloid transformation) returned
in a second chronic phase (40%), 3 did not respond
(60%). Six patients went on with 600 mg/day imatinib-
mesylate therapy at a median interval of 1,5 month (1-
5) from the start of chemotherapy. All the patients were
hematologically responsive to imatinib without signif-
icant hematologic toxicity. Four patients reached a
complete cytogenetic response (the CML in the accel-
erated phase and 3 ALL patients). Three patients (with
ALL) underwent allogeneic bone marrow transplanta-
tion. The responsive ALL patients relapsed after a medi-
an of 7 months (range 4-11). Among CML patients, one
(treated in myeloid blast crisis) relapsed after 3 months,
the other, treated in accelerated phase, still maintains
hematological and cytogenetic complete response at
30 months from the start of therapy. Three patients are
still alive, 6 have died. The median survival is 14 months
(range 2-30). Conclusions. In the present poor risk series
of patients with Philadelphia chromosome- positive
leukemias the sequential administration of an AML-
type chemotherapy and imatinib mesylate proved to
be a feasible and effective salvage therapy.

PU329
THE TRANSITORY OCCURRENCE OF A +8 CLONE DURING COMPLETE
CYTOGENETIC RESPONSE AFTER IMATINIB THERAPY FOR A PH1+

CML IN BLASTIC CRISIS
Zaccaria A,* Zuffa E,* Molinari AL,* Valenti A,°
Toschi M,° Cipriani R,* Albertini P*
*Hematology Unit, and Laboratory of Cytogenetics,
°Dept. of Pathology, S. Maria delle Croci Hospital,
Ravenna, Italy

Additional chromosome abnormalities (clonal evolu-
tion-CE-), particularly trisomy 8, duplication of the
Philadelphia chromosome (Ph) and iso (17q) have been
traditionally associated with evolution to accelerated or
blastic phase in patients (pts) with chronic myeloid
leukemia (CML). In the recent years, the use of Imatinib
lead to an impressive occurrence of cytogenetic
responses (CRs), particularly complete CRs (CCR). Sim-

ilarly to traditionally treated pts, CE occur either in Ph
positive (Ph+) or in Ph negative (Ph-) cells and this fact
has been associated with unfavourable prognosis.1 We
describe here the case of a Ph+ CML pt who developed
a transitory hyperdiploid +8 clone during hematologic
and cytogenetic CR after Imatinib therapy for a very
precocious myeloid blast crisis. A Ph1+ CML (Sokal
0.608) was diagnosed in a 35 years-old nurse on Jan-
uary 2002. α IFN 2b therapy was started up to a max-
imum tolerated dose of 5-10 MU/day. On April 2002, a
myeloid blast crisis (BC) was diagnosed. Karyotype
showed a 46,XX,t(9;22)(q34;q11)with no additional
abnormality in all the 20 metaphases observed. Grade
II splenomegaly was present. Therapy with Imatinib was
started (600 mg/d) with immediate hematologic toxi-
city. Imatinib was discontinued and successively admin-
istered again at lower doses. On June 20, 2002 a CR was
demonstrated. On August 2002 all the 20 metaphases
analysed were Ph1-, but 7 of them (35%) carried a +8
karyotype. On November 11.02, 4 out of 20 Ph1-
metaphases carried with trisomy 8. On February 2003
the karyotype was 46,XX, wih no additional chromo-
some change. The patient has been proposed for a VUD
transplant. Fifteen months after BC evolution and 14
months after starting Imatinib therapy she is in com-
plete hematologic and cytogenetic remission. The
occurrence of additional cytogenetic abnormalities is
usually an indicator of poor prognosis in convention-
ally-treated Ph1+ CML patients. It is still not clear the
real extent to which such abnormalities occur and
whether this fact may affect prognosis in Imatinib
treated ones. In a recent study the incidence was shown
comparable to that of α IFN treated pts (15%) and a
stright correlation with a poor outcome was reported.1
In our patient, two distinct elements are worth of note:
1) the occurrence of CE in a myeloid BC during a long
lasting CCR due to Imatinib therapy and 2) its transi-
toriness. The fact that BC occurred very early (2 months
after diagnosis in a 0.608 Sokal score patient), may
have had a favourable effect on the subsequent course
of the disease, by allowing the persistence of a high
number of residual viable normal stem cells in the bone
marrow.

Funding: This work was supported by Istituto
Oncologico Romagnolo, Forlì and Associazione Italia-
na contro le Leucemie, Sez. di Ravenna (Ravenna
A.I.L.).

References

1. Marktel S, Marin D, Foot N. Chronic myeloid leukemia in chronic
phase responding to Imatinib: the occurrence of additional cyto-
genetic abnormalities predicts disease progression. Haematologi-
ca 2003;88:260-7.

421

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003



PU330
CYTOGENETIC RESPONSE TO IMATINIB MESYLATE TREATMENT IN
CHRONIC MYELOID LEUKEMIA
Larocca A, Elli E, Montesano R, Verga L, Parma M,
Rossini F, Pogliani EM
Hematology Unit, San Gerardo Hospital, Monza, Milan,
Italy

Imatinib-Mesylate (STI-571) has been demonstrated
to induce durable major cytogenetic response in
approximately 80% of CML patients. Only a minority of
patients achieve a molecular remission at RT-PCR and
quantitative-PCR analysis.  Here we analyse 21 patients
(15 M, 16 F, median age 50 y) affected by CML, diag-
nosed between 1991 and 2002 and treated with con-
ventional dose Imatinib-Mesylate from August 2000.
Sokal score was calculated only in 12 patients and was
low, intermediate and high in 5, 4, 3 patients respec-
tively. Only 2 patients received Imatinib-Mesylate as
first line therapy, the other 19 were initially treated
with Interferon only, Interferon and cytarabine, hydrox-
yurea, busulfan, 6-mercaptopurine, autologous bone
marrow transplantation or other chemotherapy regi-
mens.  None of the 21 patients were eligible for relat-
ed sibling BMT. When Imatinib-Mesylate treatment has
been started 18 patients were in chronic phase and 1
patient in accelerate phase, whereas 2 patients were in
blastic evolution. They had been treated with Imatinib
for a median of 16 months. In 17/21 patients cytoge-
netic analysis was available after a median of 6 months
of therapy: complete cytogenetic response (Ph+ 0%)
was obtained in 7 patients (41%), partial cytogenetic
response (Ph+: 1-35%) in 4 patients (23.5%), minor
cytogenetic response (Ph+: 35-95%) in 2 patients
(11.7%) and no response in 4 patients (23.5%). Evalu-
ation after a median of 12.5 and 24 months confirmed
the previous results. No molecular response at PCR
analysis was demonstrated in these patients. The rate
of complete hematologic response was 94% and the
rate of major cytogenetic response was 64.7% after a
median of 6 months of therapy. Six out of 21 patients
presented mild-moderate adverse events related to
Imatinib-Mesylate administration: thrombocytopenia,
flu-like syndrome, hepatic alteration, erithematous
rash, thrombosis, fever, peri-orbital edema and peri-
carditis, but none patients discontinued treatment
definitively. Nineteen (90.4%) patients are alive with a
median follow-up of 14 months from the beginning of
Imatinib; 2 patients who were treated in blastic evolu-
tion died after 9 and 23 months of therapy respective-
ly. Our data confirm the favourable impact of Imatinib-
Mesylate in the treatment of CML. A longer follow-up
needs for a better definition of overall survival of CML
patients in Imatinib era.

PU331
APPEARANCE OF TRISOMY 8 IN PHILADELPHIA CHROMOSOME
(PH)-NEGATIVE CLONE DURING IMATINIB MESYLATE THERAPY
Ermacora A,* Doretto P,° Rogato A,* Asquini L,*
Virgolini L*
*Divisione di Medicina II, °Servizio di Patologia Clinica,
Azienda Ospedaliera S. M. degli Angeli, Pordenone, Italy 

During imatinib mesylate (STI571) therapy in chronic
myeloid leukemia (CML) the appearance of chromosomal
abnormalities in Ph-negative clones is described. We
report about a case of appearance of trisomy 8 in Ph-
negative clone during imatinib mesylate therapy. In June
1999 a 76-year-old woman was diagnosed with Ph-pos-
itive CML, chronic phase. She received hydroxurea (HU)
orally with a good hematological response. Because of
development of accelerated phase of CML, not respond-
ing to increased HU dose, in April 2002 the patient start-
ed to receive Imatinib 600 mg/day with normalization of
leukocyte count and differential WBC count, but a mild
anemia persisted. After six months, bone marrow aspi-
rate showed a reduction of the hyperplasia of granulo
and megakaryopoiesis, but also a presence of signs of
dysplasia of granulopoiesis and erithropoiesis. The kari-
otype analysis showed the contemporary presence of
two cellular lines: a) 46, XX, and b) 47, XX, +8, one Ph-
positive metaphase. Imatinib administration was con-
tinued. The morphological pattern of bone marrow six
month later was substantially resembling to the previ-
ous one. The kariotype analysis showed the persistence
of a Ph negative clone with +8, no Ph+ metaphases were
observed. Discussion and conclusions: appearance of
abnormal Ph-negative clones was already reported in
CML patients during αIFN/conventional cytostatic
agents treatment and recently in CML patients during
STI571 treatment. The development of chromosomal
aberrations in Ph− clones after STI571 therapy is a new
phenomenon, to be further clarified. It is under discus-
sion whether the Ph− clone could be considered an evo-
lution of the disease, or a de novo disease, or a sign of
appearance of therapy-related myelodysplasia or acute
leukemia; it also could be related to previous duration
of disease or prior therapy. Moreover it would be rele-
vant to understand if +8 could represent a finding of
particular evidence in a clinical-prognostical view: a
longer number of patients is needed with a long-term
follow up. These data suggest that during STI571 ther-
apy is recommendable to perform conventional cytoge-
netics at regular intervals and to assess the morpholo-
gy of the bone marrow aspirate.
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PU332
THE BLAST CRISIS IN NEUTROPHILIC-CHRONIC MYELOID LEUKEMIA
Russolillo S, Gonnella F, Carola A, Nitrato Izzo G,
Galgano A, Zatterale A,* Rocco S, Sagristani M,
Improta S, Mastrullo L
U.O. Ematologia, P.O. San Gennaro; *Servizio di
Citogenetica P.O. Elena d’ Aosta, ASL Napoli 1, Napoli,
Italy

The chronic myeloid leukemia is a clonal myelopro-
lipherative disorder of pluripotent stem cells, charac-
terized by clinical course biphasic or triphasic; by chro-
mosome Philadelphia t(9;22)(q34;q11) and a chimeric
BCR/ABL gene. There are three forms of BCR/ABL fusion
gene, involving ABL exon 2 and including different
exons of BCR. Transcripts b2a2 and b3a2 code for the
p210 protein; e1a2 for the p190 protein; c3a2 or e19a2
code for the p230 protein. Various rearrangements
determine various leukemic phenotypes and different
clinic courses. The p230 mRNA presence and p230 pro-
tein may predict an indolent course (N-CML). This
milder phenotype, in patients with e19a2 transcript
and without additional cytogenetic abnormalities is
probably due to a p230 BCR/ABL mRNA and p230 pro-
tein low levels. In december 2000, we have observed a
patient, 49 years old, male, affected by CML with cyto-
genetic abnormalities which presence of metaphases
with a number from one to eigth copies of isochromo-
some Ph1 and molecular finding (RT-PCR) p230 e19a2
BCR/ABL mRNA and p230 protein. The bone marrow
aspiration showed Blasts+Promyelocites = 8%; the
bone marrow biopsy showed hypercellular myelophi-
brosis; Hb: 12,5 g/dL; GB: 38.3×103/mm3; Plt:
588×103/mm3; spleen: 2 cm; no blasts in pheripheral
blood; Sokal’s Index: 0,75; WHO: 0. In january 2001 the
patient started a therapy with IFN-α at 9 MU/daily.
After one month we have observed the appearance of
osteolytic lesions at pubis and at right inferior limb (Rx
and Scintigraphic study).The histological study showed
necrotic material. He started IFN-α 5 MU daily and
ARA-C 20 mg/m2/daily × 10 courses/month. After three
months, osteolityc lesions disappeared. In july 2001,
the patient present rapid blast evolution: Hb. 6,8 g/dL;
GB: 8.2x103/mm3; Plt: 38×103/mm3; blasts in periph-
eral blood: 1%; BMA: blast crisis (M1) with blasts +
promyelocites 36%; BMB: myelogenous blast crisis. No
additional abnormalities at cytogenetical investigation;
no presence of alternative splicings and coexpressions.
He showed resistance at STI571 and blast crisis con-
ventional therapy. He died in September 2001. Unfor-
tunatly RT-PCR quantification could not be performed.
It is possible to hypotize that the great number of
copies of isochromosomes Ph1 in this case means that
mRNA copies of p230 and p230 protein were present
at a higher level, so explaining the not usual blast cri-
sis in neutrofilic chronic myeloid leukemia.

PU333
SIMPLIFIED EVALUATION OF PERIPHERAL DENDRITIC CELL SUBSETS
IN CHRONIC MYELOID LEUKEMIA AND IN NORMAL SUBJECTS USING
A FOUR-COLOR FLOW CYTOMETRIC METHOD
Santonocito AM, Mannino F, Consoli C, Stagno F,
Guglielmo P
Institute and Division of Hematology, University of
Catania, Italy

Dendritic cells (DC) are potent antigen-presenting
cells,  derived from hemopoietic progenitors, able to pro-
mote specific T-cytotoxic immune reactions against a
variety of antigens. Two populations of circulating DC
have been described in adults: the myeloid
CD11c+/CD123+low subset (DC1) and the lymphoid CD11c-
/CD123+high (DC2) one. The ability to recognize accurately
and enumerate DC subsets represents the first step for
understanding their role in the pathogenesis of a vari-
ety of human diseases, especially of neoplastic origin. A
number of DC defects have recently been reported in
both solid and hematological malignancies, such as
chronic myeloid leukemia (CML), where DC have also
been suggested to correlate to the response to interfer-
on (IFN) treatment (Leukemia, 16:1484,2002). However,
DC circulate in very small number in the blood and an
accurate discrimination of the two subsets could result
difficult to achieve with the standard cytofluorimetric
procedures. This study aims to investigate the two DC
subsets distribution in peripheral blood of 50 CML
patients in chronic phase, previously treated with either
α-IFN (n.15) or Gleevec (n. 35) and in 21 healthy con-
trol subjects by using a simple, rapid and accurate four-
color cytofluorimetric method. A two laser flow-cytome-
ter (Facscalibur, Becton-Dickinson, S. José, CA, USA) and
the following directly conjugated MoAbs have been used
to analyse whole blood of both CML patients and con-
trols: Lineage Cocktail (lin 1) FITC (CD3, CD14, CD16,
CD19, CD20 and CD56), CD123 (anti IL-3) PE, anti-HLA-
DR PerCP, CD11c APC (Becton-Dickinson, S. José, CA,
USA). Both DC populations expressed high levels of HLA-
DR and low levels of lineage markers for monocytes,
lymphocytes, and NK cells (lin 1 negative); DC2 cells
were CD123+, HLADR+, lin 1 negative and CD11c-,
whereas basophilic granulocytes, which were also lin 1
negative and CD123+, lacked HLA-DR expression. DC1
cells were identified as CD123−, HLADR+, lin 1 negative
and CD11c+. A marked and highly significant reduction
was found in all CML patients of either percentage or
absolute number of DC1-cells with respect to normal
controls (mean% 0.08±0.07 vs 0.17±0.07; p<0.0001).
DC2-cells, which are the natural IFN-producing cells,
were similarly found deeply and significantly reduced in
all patients (mean% 0.08±0.08 vs 0.12±0.05; p<0.0069).
No difference in DC subsets was observed between
patients undergoing IFN or Gleevec treatment and no
significant correlation could be found with either WBC
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count or the type of cytogenetic response (CR vs PR or
NR). This latter finding would indicate that the quanti-
tative impairment of the circulating DC pool observed in
CML could not be restored by treatment and was inde-
pendent from the reduction of the neoplastic clone
observed during remission. The availability of a fast, sim-
ple and accurate procedure requiring small sample vol-
umes for DC detection facilitates further studies explor-
ing the distribution of DC subsets in other compart-
ments, such as the bone marrow of CML patients.

PU334
APOPTOTIC CELL DEATH OF CHRONIC MYELOID LEUKEMIA
PROGENITORS BY IMATINIB PROCEEDS FROM BID CLEAVAGE AND
ACTIVATION RESTORING BAX PRO-APOPTOTIC FUNCTION AT THE
MITOCHONDRIAL MEMBRANES
Mancini M,* Brusa G,* Calonghi N,° Pagnotta E,°
Pattacini l,* Mazzacurati L,* Benvenuti M,*
Baccarani M,* Santucci MA*
*Istituto di Ematologia e Oncologia Medica “Lorenzo e
Ariosto Seràgnoli”, Università di Bologna; °Dipartimen-
to di Biochimica “G. Moruzzi”, Università di Bologna,
Italy

Imatinib circumvents the resistance to apoptotic
death of clonal hematopoietic progenitors of chronic
myeloid leukemia (CML) through multiple mechanisms,
including the downmodulation of anti-apoptotic pro-
teins, Bcl2 and BclxL, and functional restoration of pro-
apoptotic Bad. Here we provide evidence for the
involvement of Bid in the drug-induced death fate of
CML cells. Among the BH3-only pro-apoptotic mem-
bers of the Bcl2 family, Bid appears unique as it inter-
connects the extrinsic pathway initiated by death
receptors to the intrinsic pathway of mitochondria-
based cell death. Following death receptor signaling,
caspase 8 is activated and cleaves the inactive p22 Bid
conformer within an unstructured loop which exposes
a N-myristoylated glycine. The resulting p7/myr-p15
Bid complex targets mitochondria with increased effi-
ciency to trigger cell death. Furthermore, Bid estab-
lishes a pro-apoptotic cascade in which the BH3
domain of its 15 activated form induces Bax and Bak
allosteric activation, including their homo-oligomer-
ization at the mitochondrion, and initiates the termi-
nal step of apoptotic process, resulting in permeabi-
lization of the mitochondrial outer membrane and the
release of cytochrome c.  Here we show cleavage of
procaspase 8 into an active p41 fragment shortly fol-
lows the Imatinib-induced inhibition of p210 bcr-abl
tyrosine kinase. Active caspase 8 induces, in turn, the
cleavage and activation of Bid followed by its translo-
cation at the mitochondrial membrane along with Bax.
Morphologic changes, ultimately resulting in cell
shrinkage, mitochondrial breakdown and DNA frag-

mentation, proceed from the cleavage and activation of
caspase 7 and of downstream effector caspases 3 and
9 by activated caspase 8. Imatinib further promotes
apoptotic cell death by relocating Bcl2 and BclxL to
the cytosol, where they complex with activate caspase
8 and undergo a significant decrease. 

Funding: this study was supported by funds from the
University of Bologna (ex60%), MURST, Bologna, AIL,
Forlì-Cesena, AIL and the Carisbo Foundation. GB is the
recipient of a grant from the “Centro Interdipartimen-
tale di Ricerche sul Cancro Giorgio Prodi” entitled to Mrs.
Lalla Seràgnoli.

PU335
P53-INDUCIBLE DR5 DRIVES APOPTOTIC DEATH OF CHRONIC
MYELOID LEUKEMIA PROGENITORS BY IMATINIB
Ghetti V, Benedettini E, Mancini M, Brusa G,
Baccarani M, Santucci MA
Istituto di Ematologia e Oncologia Medica “L. e A.
Seràgnoli”, Medical School, Università degli Studi di
Bologna, Italy

TRAIL receptors (TRAIL-R1: APO-2 and DR4 and
TRAIL-R2: DR5, KILLER and TRICK2) are death receptors
containing an intracellular death domain (DD) essen-
tial for transduction of the apoptotic signal. The mul-
timeric complex (the death-inducing signaling com-
plex or DISC) originating from the receptor cross-link-
ing with either agonistic antibodies or death ligand of
the TNF family consists of the serine-phosphorylated
adapter Fas-associated death domain protein
(FADD)/Mort 1, whose N-terminal death effector
domain (DED) binds procaspase 8. Procaspase 8 is then
cleaved at the DISC in 3 consecutive steps leading to
the formation of active caspase 8 which dissociates
from DISC and starts the cascade of caspase activation
leading to the execution phase of apoptosis. The ther-
apeutic potential of imatinib, an inhibitor of p210 bcr-
abl tyrosine kinase, arises from its unique ability of
addressing clonal hematopoietic progeniors of chronic
myeloid leukemia (CML) towards apoptotic death,
mostly affecting the mitochondrial membrane integri-
ty through pathways involving the Bcl-2 family of pro-
teins. Here we demonstrate that apoptotic death of
CML hemaopoietic progenitors by Imatinib also results
from the induction DR5. The transcriptional upregula-
tion of DR5 is an early event occurring at 2nd hour after
exposure to Imatinib of 32D cell clones stably trans-
ducing a temperature-inducible bcr-abl construct. DR5
upmodulation is followed by caspase 8 and caspase 10
activation. A p53-responsive element located at the
first intron (GGGCATGTCC/GGGCAAGaCg) of DR5 gene
is responsible for DR5 upmodulation. It becomes acti-
vated by the release of p53 from a multimeric cyto-
plasmatic complex containing, among many other pro-
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teins, the p210 bcr-abl tyrosine kinase, its nuclear
import and transactivation of downstream genes,
including these involved in apoptosis. In conclusion,
our results provide a rationale for the use of TRAIL
(DR4/DR5 ligand) in combination with Imatinib in the
treatment of CML patients.

Funding: the study was supported University of
Bologna (ex 60%), MURST, BolognaAIL, Forlì-CesenaAIL
and Carisbo Foundation. GB is the recipient of a grant
from the ‘Centro Interdipartimentale di Ricerche sul
Cancro Giorgio Prodi’ entitled to Mrs. Lalla Seràgnoli.

PU336
FAS RECEPTOR AND FAS LIGAND UPMODULATION: EARLY EVENTS OF
APOPTOTIC DEATH OF CHRONIC MYELOID LEUKEMIA PROGENITORS
BY IMATINIB
Benedettini E,* Mancini M,* Ghetti V,* Brusa G,*
Benvenuti M,* Baccarani M,* Santucci MA*
*Istituto di Ematologia e Oncologia Medica Lorenzo e
Ariosto Seràgnoli, Università di Bologna, Italy

Apoptosis represents an evolutionary conserved and
tightly regulated form of death to which cells deliber-
ately succumb. It plays a key role in the development of
multicellular organisms and in the maintenance of
homeostasis within the single organs. It removes, in
fact, errant and potentially dangerous cells, including
self-reactive lymphocytes, virus-infected and DNA-
damaged cells. Accordingly, its abrogation contributes
to the pathogenesis and progression of many diseases
including cancer. The p210 bcr-abl tyrosine kinase,
besides its effects on proliferation, prolongs the life
expectancy of clonal myeloid progenitors by inhibiting
apoptosis through multiple pathways including Bcl2 and
BclxL upmodulation, Bad phosphorylation and Bax
cytosolic compartimentalization preventing their
translocation to the mitochondria membranes. Here we
show that Imatinib, besides revoking all above anti-
apoptotic signals, upregulates the death pathway pro-
ceeding from Fas receptor (Fas-R) and Fas ligand (Fas-
L). Fas-R is a member of the tumor necrosis factor
(TNF)/nerve growth factor receptor superfamily. It may
be converted into a soluble form by the activity of met-
alloproteases. Fas-L ability of inducing apoptosis likely
results from its synergy with the membrane-bound form
and may be enhnaced by its interaction with the extra-
cellular matrix. Fas-R and Fas-L upmodulation by Ima-
tinib are early events. Fas-R upmodulation occur at
transcriptional and post-transcritional level within 2nd

hour from cell exposure to the drug and start declining
by 8th hour. The signal transduction pathway to apop-
tosis proceeds from the recruitment of the adaptor mol-
ecule Fas-associated death domain protein and procas-
pase 8 to the cytoplasmic domain of Fas-R to form a
death-inducing signaling complex (DISC). The following

cleavage and activation of caspase 6, 7 and 3 drive the
cascade of events ultimately leading to apoptotic cell
death. Transcription of Fas-R results from the p53-
responsive element located at the first intron of the
gene. We, thus, assume that Fas-R induction arises from
imatinib’s abilty of restoring p53 function by affecting
its biochemical characteristics (phosphorylation, acety-
lation or methylation status) and subcellular location.
The mechanisms involved in Fas-L upmodulation on the
plasma membrane are still unclear.

PU337
CHRONIC MYELOID LEUKEMIA-RELATED AUTOIMMUNE HEMOLYTIC
ANEMIA RECEDED WITH IMATINIB THERAPY: A CASE REPORT
Iuliano F,* Piro E,* Abruzzese E,° Talarico G,# Levato L,*
Porcelli D, Peta A*
Unità Operativa di Ematologia “Azienda Ospedaliera
“Pugliese -Ciaccio” Catanzaro, °Divisione di Ematolo-
gia “Ospedale S.Eugenio” Roma, #S.I.T, Azienda Ospe-
daliera “Pugliese-Ciaccio”, Catanzaro, Italy

Paraneoplastic autoimmune hemolytic anemia (AEA)
is commonly evidenced in lymphoid disorders and
sometimes has been found in patients with chronic
myelomonocytic leukemia. Immune mediated disorders
in chronic myeloid leukemia (CML) is very rare and usu-
ally refers to patients treated with IFN α. AEA at onset
has been described in the literature in only one case by
Arbaje (Am J Med, 1990), and recently by Cwynarski in
6 cases of CML relapsed after bone marrow transplant
(Bone Marrow Transplant, 2001). Paraneoplastic AHA
is conventionally treated with prednisone but only 20%
of patients achieve complete response. Here we present
a case report of CML complicated by autoimmune
hemolytic anemia at the onset, successfully treated
with Glivec. Case report: a 39 years old female pre-
sented on October 2002 with weight loss, fatigue and
jaundice. Hepatosplenomegaly (2cm, 4cm below costal
margin) was found. Peripheral blood showed hemoglo-
bin (Hb) 8.8 g/L, white blood cells 35.7×109/L (neu-
trophils 60%, lymphocytes 9%, monocytes 9%, eosi-
nophils 1%, basophils 1%, metamyelocytes 8%, mye-
locytes 11%, blasts 1%) platelets 155×109/L, MCV 83 fL
and aniso-poikilkocytosis with microspherocytes. Retic-
ulocytes were 710×103/µL. Lactate dehydrogenase,
total/unconjugated bilirubin were increased to 2957
U/L (range 240-480), 2.3/1.6 mg/dL (range 0.20-1)
respectively. Aptoglobin was 0.06 g/L (range 0.30-2).
Coombs test was strongly positive for IgG and C3d with
antibody specificities within the Rh system. Circulating
immune complexes were unremarkable. Chest and
abdomen CT-scan showed only spleen enlargement.
Bone marrow analysis evidenced hypercellularity with
loss of fat cells, marked increase in granulocytic pre-
cursor and a relatively increment in erythropoiesis,
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without lymphoid infiltration. The medullar biopsy was
suggestive of myeloproliferative disorder confirming
the absence of underlying lymphoid disease. Cytoge-
netic analysis and RT-PCR revealed the classical t(9;22)
and p210 expression with b2a2 transcripts. The patient
had low risk disease, according to Sokal and Euro score.
An idiopathic AHA concomitant with CML was diag-
nosed.  Oral prednisone (PDN) 1 mg/kg/day was start-
ed together with imatinib mesilate (Glivec) at standard
dose of 400 mg/day. Because of rising WBC, count PDN
was rapidly reduced and discontinued. Haptoglobin
returned within normal and Hb slowly increased. A
complete hematological response (CHR) with normal
differential was achieved after 4 weeks of imatinib. At
the same time Coombs test became negative and r-
EPO was administered to faster achieve normal Hb lev-
els. After three months of imatinib patient remained in
CHR and a complete cytogenetic response (CCR) was
also documented. The last follow up (June 2003) evi-
denced CHR and Hb 14.0 g/dL, without any sign of AEA.
This is the first report documenting a complete
response of AHA with imatinib in CML. In the previous
series 5/6 transplanted patients described by Cwynars-
ki were treated with DLI and 3 responded to treatment
with restoration of full donor chimerism and resolution
of hemolysis. Our experience confirm that the achieve-
ment of CHR and CCR are closed linked with AHA dis-
appearance, suggesting that the immune disorder is
mediated by the leukemic clone and its resolution is
related to primary disease remission. 

PU338
IMATINIB MESYLATE (GLIVEC) CAN INDUCE HEMOLYTIC ANEMIA IN
HETEROZYGOTES FOR GLUCOSE-6-PHOSPHATE DEHYDROGENASE
DEFICIENCY: 2 CASE REPORTS 
Iuliano F,* Abruzzese E,° Piro E,* Pedrelli L,# Vero A,#
Levato L,* Porcelli D,* Peta A
*Unità Operativa di Ematologia,# Laboratorio di Analisi
“Azienda Ospedaliera “Pugliese -Ciaccio” Catanzaro,
°Div. di Ematologia “Ospedale S.Eugenio”, Roma, Italy

Glucose-6-phosphate dehydrogenase (G6PD) defi-
ciency is one of the most common inherited X-linked
disorders in humans. G6PD is expressed in all tissues,
where it catalyzes the first step in the pentose phos-
phate pathway. Although most affected individuals are
asymptomatic, there is a risk of acute hemolytic anemia
triggered by infection and the ingestion of certain drugs
and broad beans (favism). We describe two female
patients, diagnosed as having chronic myeloid leukemia
(CML) and G6PD deficiency together with β-thalassemia
trait in whom Glivec treatment induced a chronic non-
spherocytic hemolytic anemia. Two 72- and 63-year old
females presented in November 2001 and July 2001 with
clinico-hematologic findings consistent with CML in

early chronic phase. Cytogenetic analysis and RT-PCR
revealed the classical t(9;22) and p210 expression with
b3a2 transcripts. At onset hemoglobin (Hb) was 11.8 and
12.3 g/dL, MCV 64 and 75 fL, with normal ferritin serum
levels. Both patients had β-thalassemia trait. Sokal risk
score was intermediate for case #1 and low for #2.
Hydroxyurea reduced WBC count and treatment with
an oral form of Cytarabine Octofosfate - YNK01 and
alfaIFN was started. This scheduled regimen was inter-
rupted after 2 and 5 months because of mood alteration
in case #1 and intolerance in case #2. No hematologic
toxicity more than grade 2 WHO was seen during IFN-
ARA-C treatment and particularly no signs of anemia
were ever found. Both patients were then shifted to
Glivec treatment at standard dose of 400 mg/day. At
this time the patients were in complete hematologic
response and the patient #1 was in minor cytogenetic
response at the 6 month control. After starting Glivec
both patients showed progressive Hb reduction with
LDH, reticulocytes, total/unconjugated bilirubin increas-
es, low haptoglobin and negative Coombs’ test without
any symptom of acute hemolytic event. Because of
anamnestic evidence of a father and a son hemizygotes
for G6PD deficiency, G6PD activity was tested and found
reduced to 28% and 82%, respectively. Despite inter-
mittent administration of Glivec, r-EPO and folic acid
treatment, patient #1 required red cells transfusion
because of grade 3 WHO anemia, while support treat-
ment with r-EPO, folic acid and vitamin E were sufficient
for patient #2 to keep receiving Glivec regularly, with-
out need of blood supply. The best known morbid effect
of G-6PD deficiency is hemolysis induced by oxidative
drugs. The patients present with different susceptibility
to the hemolytic risk (a drug found to be safe in some
G-6PD deficient subjects may not be equally safe in oth-
ers) and when present the severity of hemolysis is almost
always dose-related. Imatinib is a tyrosine kinase
inhibitor and has been used with increasing frequency
all over the world to treat chronic myeloid leukemia and
other neoplastic disorders. Our two cases described pre-
sented evidence of imatinib-induced chronic non-sphe-
rocytic hemolytic anemia in glucose-6-phosphate dehy-
drogenase deficiency. Piperazine N-demethylate is found
to be a metabolyte after administration of imatinib in
humans and can be implicated in the oxidative event of
the methemoglobin production that in G6PD patients
can determine the onset of hemolysis. As our knowledge
these are the first reports of hemolytic anemia in G6PD
deficiency patients treated with imatinib. Although
based on the description of only two cases that need to
be validated in a larger series of patients, in our opinion
imatinib must be given with caution in G6PD deficien-
cy patients and we strongly suggest a preliminary test
for G6PD activity in endemic areas.
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PU339
GYNECOMASTIA AND HORMONAL ABNORMALITIES DURING
IMATINIB (GLIVEC/GLEEVEC) ADMINISTRATION TO MALE CML
PATIENTS
Gambacorti-Passerini C,° Tornaghi L, Cavagnini F,
Rossi P, Pecori-Giraldi F, Mariani L, Cambiaghi N,
Corneo GM,° Pogliani E,° Gnessi L
National Cancer Institute, Milan, Italy, San Gerardo
Hospital, Monza, Italy, °University of Milano Bicocca,
Monza, Italy, Istituto Auxologico Italiano, University of
Milan, Italy, University Tor Vergata, Rome, Italy,
University of Rome, La Sapienza, Rome, Italy 

Imatinib mesylate ((GLIVEC/GLEEVEC) belongs to the
group of transduction signals inhibitors, inhibits the
oncogenic tyrosine kinase BCR-ABL and has been
recently approved as treatment for Chronic Myeloid
Leukemia (CML). Additional targets of imatinib are c-
Abl, platelet-derived growth-factor receptor (PDGFR)
and c-Kit. C-Kit and PDGFR are receptor tyrosine kinas-
es expressed in the testis and are involved in testos-
terone production. The safety profile of imatinib is still
under investigation due to the short time of follow-up.
We observed several cases of Gynecomastia in the CML
male patients treated with imatinib prompting us to
investigate hormonal modifications in this patients’
population. Objectives. Thirty-eight CML male patients
enrolled in five different registrative or not registrative
trials of Imatinib as monotherapy, were studied
between November 1999 and May 2002 (mean follow-
up 23,6 months, SD 7,5) with the objectives to evalu-
ate them for gynecomastia, endocrine alterations, and
changes in sexual life. Findings. Seven cases of gyneco-
mastia developed (one grade 1 and six grade 2) (18%,
95% CI 6-30%) during treatment. A statistically sig-
nificant difference between baseline and on-therapy
values was found for free testosterone, total testos-
terone, progesterone and 17-OH-progesterone. Sexual
dysfunctions emerged in six patients. A positive corre-
lation was found between gynecomastia and hormon-
al abnormalities (combined low testosterone and high
progesterone values; p=0,0045) and between hormon-
al abnormalities and treatment dose (400 mg vs >600-
800 mg, p=0,0340). Conclusions. Our results show that
in approximately 30% of males patients assuming ima-
tinib for at least 6 months and studied here, develop
gynecomastia and/or sexual dysfunctions which corre-
late with imatinib dosage and with changes in testos-
terone and progesterone plasma levels. Further data
will be presented.

PU340
TRAUMATIC LEFT SHOULDER FRACTURE MASKING AGGRESSIVE
GRANULOBLASTIC SARCOMA IN A CML PATIENT
Cozzi P,* Nosari A,* Cantoni S,* Ribera S,*
Pungolino E,* Lizzadro G,° Oreste P,# Asnaghi D,@
Morra E*
*Division of Hematology, Department of Oncology and
Hematology; °Radiology Unit, #Pathology Unit
@Radiotherapy Unit, Niguarda Cà Granda Hospital,
Milan, Italy

A 39 year-old man was diagnosed with Philadelphia
Positive chronic myelogenous leukemia (CML) in chron-
ic phase in 1989. He was treated with α-interferon at
a median daily dose of 5 MU because of side effects (flu-
like syndrome not controlled by the use of paracetamol)
achieving a complete hematologic remission but no
cytogenetic response. Neither related nor unrelated
matched donor was found. In 1997, because of
resistence to treatment, α-interferon was stopped and
changed to hydroxyurea. In April 2000 the patient in
chronic phase was enrolled in a perspective study on the
use of the newly introduced tyrosine kinase inhibitor
imatinib. He received 400 mg/day p.o. thereafter main-
teining his hematologic response, but never achieving a
cytogenetic response. In June 2002, left shoulder pain
ensued; no scheletal or soft tissue lesions were evident
at a bone X ray study. In August 2002, the patient was
involved in a car accident which resulted in traumatic
left humerus fracture which did not require surgical
repair. Because of increasing left arm and shoulder ede-
ma suggestive of local thrombosis, sonographic and
doppler studies were performed which were normal. In
December 2002 MR imaging of the same shoulder
showed, along with signs of the recent traumatic frac-
ture, the presence of a proximal humerus osteolitic
lesion associated with extensive substitutive tissue
which was biopsied and lead to a diagnosis of granu-
loblastic sarcoma. Bone marrow aspirate was still con-
sistent with a diagnosis of CML chronic phase. Imatinib
dosage was increased up to 800 mg/day p.o. without
response; therefore Cytosin-Arabinoside (500 mg/day i.v.
for 4 days) and Dexamethasone (40 mg/day e.v. for 4
days) were administered. Aplasia was complicated by
the development of fever and TC imaging highly sug-
gestive of mycotic pulmonary infection. Left shoulder
lesion worsened even during post-chemotherapy apla-
sia and therefore local radiotherapy was administered
(21 Gray). The patient died in February 2003 with rapid-
ly progressive local disease and mycotic pulmonary
infection; however, bone marrow examination was still
consistent with a diagnosis of CML chronic phase. Con-
clusions: Granuloblastic sarcoma, originating in a bone
fracture, is a rare event; this localization was resistant
to every kind of therapy and responsible for death,
despite the persistent chronic phase of bone marrow.
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PU341
SYSTEMATIC ASSOCIATION OF INTERFERON- α (IFN-α) AND
HYDROXYUREA IN NEWLY DIAGNOSED CHRONIC MYELOID LEUKEMIA
PATIENTS: RESULTS OF A PILOT STUDY
Alimena G, Chistolini A, Milano F, Mancini M,
Breccia M, Latagliata R, Mandelli F
Dipartimento di Biotecnologie Cellulari ed Ematologia,
Università “La Sapienza”, Roma, Italy

We conducted a pilot study by systematically com-
bining IFN-α and HU at standard or maximally toler-
ated doses in newly diagnosed chronic phase CP-CML
patients, to assess whether this treatment schedule
could be more effective than IFN-α alone and less tox-
ic than previously tested combinations. Twenty-two
consecutive CP-CML patients (15 males and 7 females,
median age 42 years, range 27-68) were included in the
study. According to Sokal score, 17 pts were low risk
(LR) and 5 intermediate (IR); according to Euro score,
16 pts were LR and 6 pts were IR. All patients were
100% Ph-chromosome positive. Patients initially
received HU at a dose of 30-40 mg/kg/daily to reduce
WBC < 15×109/L, and then IFN was added at increas-
ing doses up to 5 MU/m2; both IFN and HU were con-
tinued and adapted to keep WBC between 2 and
4×109/L. All patients achieved complete hematologic
remission (CHR), in a median time of 6 weeks (range 2-
16), with a mean HU administered dose of 0.48 g/day
and a mean IFN dose of 5.4 MU/day. In 1 patient treat-
ment was discontinued for serious neurologic toxicity.
At a median follow up of 14 months (range 9-38), 21
patients were cytogenetically evaluable: a major kary-
otypic response (MKR) was observed in 13/21 patients
(62%) with 9 (43%) being complete and 4 (19%) par-
tial.  No patients progressed to acute phase. Side effects
> grade 2 were recorded in 54% of patients, with 27%
discontinuing treatment. This pilot study, although con-
ducted in a small number of predominantly LR-CML
patients, indicates that a treatment schedule system-
atically combining IFN with HU can be as effective as
other IFN combinations, but with less toxic effects.
Combinatorial approaches incorporating these drugs
with novel inhibitors with complementary mechanisms
of action, deserves to be explored.

PU342
IMATINIB MESYLATE TREATMENT FOR LATE RELAPSE OF CHRONIC
MYELOID LEUKEMIA AFTER ALLOGENIC BONE MARROW
TRANSPLANTATION
Usala E,* Ditucci A,* Baronciani D,* Carcassi C,°
Murru R,° Contu L,° Angelucci E*
*Unità Operativa Ematologia e Centro Trapianti Midol-
lo Osseo, Ospedale “A Businco” USL 8 Cagliari,
°Cattedra Genetica Medica Università degli
Studi di Cagliari, Italy

A 32 years-old woman was diagnosed with chronic
myelogenous leukemia in August 1987. She underwent
allogeneic bone marrow transplantation from an HLA
matched related male donor on March1988. Condi-
tioning regimen included busulfan (16 mg/kg) and
cyclophosphamide (200 mg/kg). Graft versus host pro-
phylaxis included cyclosporine and short Methotrex-
ate. No GVHD was seen. Post transplant follow up was
uneventful and patient achieved full donor chimerism
and cytogenetic and molecular complete remission
soon after BMT. In September 2001 (14 years later)
patient came to our observation in relapse in chronic
phase. Cytogenetic studies demonstrated 97% meta-
phases XX Ph+ (host) and 3% XY Ph negative (donor).
She was treated with α Interferon and hydroxyurea
until June 2002 without any modification of cytoge-
netics (residual normal donor methaphases 3%).  In
July 2002 (one year later, 15 years after transplanta-
tion) patient started treatment with Imatinib Mesylate
at 400 mg daily. No significant side effects were not-
ed and patient achieved hematologic remission in three
months. After 6 months Imatinib therapy in situ
hybridization demonstrated 99.7% Ph negative
metaphases of male (donor) origin and 0.3% female Ph
positive methaphases (host). In March 2003 her bone
marrow was 99% male by in situ hybridizzation and
100% 46 XY by conventional cytogenetics. In June
2003 conventional cytogenetics was negative again
and quantitative real time polymerase chain reaction
detected a ratio of BCR-ABL/β2 mycroglobuline nega-
tive (0/50514). The patients remains in good health and
has had no recurrence of GVHD. This case confirm effi-
ciency of Imatinib-Mesylate for chronic myelogenous
leukemia patients relapsing after allogeneic bone mar-
row transplantation. Furthermore it enhances the capa-
bility of a minimal residual normal cells to completely
repopulate bone marrow once pathological (Philadel-
phia positive) clone is suppressed (or possibly elimi-
nate) by Imatinib therapy.    
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PU343
MOLECULAR PERSISTENCE OF BCR/ABL HYBRID TRANSCRIPT IN
CML PATIENTS WITH COMPLETE CYTOGENETIC RESPONSE AFTER
IMATINIB TREATMENT
Parma M,° Colnaghi F, Elli E,° Fumagalli M,°
Larocca A,° Carrer A,° Biondi A,* Pogliani EM°
°Divisione di Ematologia e *Fondazione Tettamanti,
Ospedale S. Gerardo di Monza, Italy

Imatinib-Mesylate (STI-571) has been demonstrated
to induce complete cytogenetic response (CCR) in about
30-40% of CML patients. CCR is defined as disappear-
ance of Ph chromosome- positive cells on all metaphas-
es analysed in bone marrow (at least 20 mitoses are
required). Despite these data, evidence of residual
leukemic clones has been demonstrated by PCR analy-
sis. We considered 21 CML patients who underwent
regular evaluation of cytogenetic status and t(9;22)
translocation molecular analysis after 6, 12 and 24
months of Imatinib treatment at conventional dosage.
Therefore, we considered all the patients who obtained
CCR and we analysed the correlation between CCR and
molecular response. Molecular analysis was performed
with reverse transcriptase polymerase chain reaction
(RT-PCR) approach, to determine the hybrid transcript
of bcr/abl fusion gene. First PCR assay, with a sensitiv-
ity of 10-3, was performed on all samples, nested PCR
assay, with a sensitivity of 10-4, was executed only on
samples negative in first PCR. In our casistic, we
obtained 13 CCR: 3, 4 and 7 of them were respective-
ly obtained 6, 12 and 24 months after Imatinib begin-
ning.  Contemporary to these responses, molecular
analysis revealed persistence of bcr/abl hybrid tran-
script: 8 were positive in first PCR and 5 negative in first
PCR became positive in nested. These data suggest that
during Imatinib treatment, also in presence of CCR,
leukemic clones continue to be present, maybe in a
latent phase. These data suggest also that low burden
of disease would be present, particularly in patients
with only nested PCR positivity; for this reason quan-
titative PCR analysis should be required to obtain a
better quantification of residual disease.  Our findings
suggest that cytogenetic analysis is useful in evaluat-
ing the response to Imatinib treatment. Considering
the low sensibility of this approach, other assays are
required, particularly molecular quantitative assays
may be recommended to determine minimal residual
disease level.

PU344
CNS AND CUTANEOUS INVOLVEMENT IN PATIENTS WITH CML
TREATED WITH IMATINIB IN HEMATOLOGIC COMPLETE REMISSION:
3 CASE REPORTS
Abruzzese E,* Iuliano F,° Cantonetti M,# Morino L,*
Orlandi G,* Tendas A,* Del Principe MI,* Campione E,@
Masi M,* Amadori S*
*Cattedra di Ematologia, Università Tor Vergata,
Ospedale S. Eugenio, Roma, °Divisione di Ematologia,
Ospedale Pugliese, Catanzaro, #Cattedra di Ematolo-
gia, Policlinico Università Tor Vergata, Roma, @Derma-
tologia, Università Tor Vergata, Ospedale S. Eugenio,
Roma, Italy

Imatinib mesylate (Glivec, Novartis) is a specific
inhibitor of tyrosine kinase that selectively killed BCR-
ABL cells. Clinical studies have shown that imatinib has
a potent, oncogene-targeted action in all CML phases,
although resistance to treatment appears to develop.
However, little is known regarding both the distribution
and the action of imatinib in extrahematologic sites
(CNS, testis, skin, gastro intestinal tract) in humans,
where resistant cells can develop and proliferate. In
this report we describe three patients with CML treat-
ed with imatinib who developed CNS and in one case
also cutaneous involvement while in complete hema-
tologic remission (CHR) evidencing a weak antileukemic
activity of the molecule in these sites. Case report #1.
P.F., male, 72 years old was placed on imatinib while in
accelerated phase achieving a rapid CHR. After 6
months of treatment he showed persistence of CHR
and minor cytogenetic response but CNS lymphoid
blasts were documented. Standard intratechal treat-
ment was started and the patient CNS blasts were
rapidly cleared. Four month later, while still in hema-
tologic remission, the patient noticed the presence of
cutaneous lesions that a biopsy revealed to be a
leukemic infiltrate. Two month later he progressed to
bone marrow lymphoid blast crisis and died. Case
report#2. M.M., male, 55 years old, was placed on ima-
tinib also in accelerated phase. After 13 weeks of treat-
ment he presented with CHR and major cytogenetic
response. Despite this encouraging finding he devel-
oped CNS relapse two months later with normal dif-
ferential and no blasts in the marrow. He underwent
intratechal chemotherapy and did well until he pro-
gressed to marrow blast crisis three month later. Case
report #3. L.M.,female, 54 years old, started imatinib
while in chronic phase and CHR for interferon intoler-
ance. After 7 months she was remaining in CHT and
minor cytogenetic remission, but leukemic meningosis
was evidenced. Shortly after she relapsed in the bone
marrow too, was treated with systemic chemotherapy
achieving complete remission, restarted imatinib, but
four month later relapsed again in CNS while in CHR
and minor karyotypic response. Intrathecal chemother-
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apy and imatinib were restarted. The patient is still in
CHR with cleared CNS and without blasts in bone mar-
row after 18 months follow up. These cases, despite
the documented activity of the drug in humans and
animals on CNS neoplasm, confirm that orally admin-
istered imatinib may have a low penetration into CNS
suggesting careful monitoring and CNS prophylaxis in
advanced disease. Interestingly, the first patient, who
had no previous history of blastic phase, presented with
uncommon CNS symptoms underlying massive infil-
tration of Ph-negative lymphoid blasts. The presence of
Ph’ negative lymphoid blasts in the patient N.1 could
sustain the hypothesis of multi step clonal evolution of
Ph’-independent CML cells facilitated by the low con-
centration of the Ph’+ inhibitor in this site. To our
knowledge these are the first report of extrahemato-
logic localizations in CML patients treated with ima-
tinib. Additional studies are required to identify ima-
tinib ‘sanctuary’ sites or underlying specific resistance
mechanisms to this revolutionary, but still not well
known drug for CML patients.

PU345
THE PROGNOSTIC IMPACT OF ADDITIONAL KARYOTYPIC
ABNORMALITIES TO THE PH’ CHROMOSOME
Bianchi E,* Bassetti A,* Liberati AM,* Carloni D,*
Capparella V,° Gentileschi E,° Venti Donti G,^
Ardisia C,^ Gradassi C,^ Donti E^
*Istituto medicina interna e scienze oncologiche,
Policlinico Monteluce, Perugia, °ospedale s. Camillo de
Lellis, Rieti, ^Serv. di Genetica Medica, Policlinico
Monteluce, Perugia, Italy

Karyotypic abnormalities additional to the Philadel-
phia translocation have been described at the time of
blastic phase (BP) in the 75-80% of patients (pts) with
chronic myeloid leukemia (CML). As a consequence, sec-
ondary evolution of the Philadelphia clone (clonal evo-
lution, CE) is considered a negative prognostic sign by
some Authors. In order to evaluate whether different
chromosome changes are associated with specific clin-
ical evolutions and even whether the time of their
appearance could influence the prognosis, a cytogenet-
ic study was performed on 101 CML patients at differ-
ent stages of disease.  Karyotype analysis was carried
out on unstimulated 24-hours bone marrow cell cul-
tures at diagnosis and every 3-8 months. Chromosome
preparations were stained with Giemsa after trypsin
treatment (GTG banding technique) and 25 metaphas-
es were tentatively analysed in each examination: A
clone was identified when the same hyperdiploidy
and/or structural abnormality was found in at least two
metaphases or the same hypodiploidy in at least three,
according to ISCN raccomandation. At diagnosis 11 pts
showed one or more karyotypic abnormalities addition-

al to the Ph’ chromosome.Variant or additional translo-
cations were detected in 4 and 2 pts,respectively, -Y in
4, trysomy 8 in 1, i(17q) in 1, i (Ph’)in 2 and 19p- in 1.
Six patients achieved a major karyotypic remission (KR),
3 in response to IFN-α-xbased therapy and 3 to STI
treatment. The other 4 did not obtained a KR and their
survival was 10, 19,32,48 and 139 months, respective-
ly. Two of these patients showed a further CE; one died
4 months after the appearance of +8,+Ph’,12p- and the
other developed a duplication of Ph’ 9 years after diag-
nosis, followed by a 6q- 2 years later. He died in BP 7
months later. A total of 27mutational events were
observed, after diagnosis, in other 22 pts. In two cases
a second CE occurred 1 year after the first and was fol-
lowed by a rapid BP and death. The third pt survived 10y,
8 after the first and 2 after the second CE. Coincidence
between CE and clinical progression was seen in 6 pts.
In the remaining 12 pts, +8 was observed in 7, while
i(Ph’) in 1, t(3;9;22) in 1, -17 in 1, +Ph’ in 1 and addi-
tional traslocation in 1.The median survival of these pts
was 5y (range 1.3-14) with six pts still alive. Trisomy 8,
duplication of the Ph’, i(Ph’), and variant Ph’-transloca-
tions whenever occurring seems to be associated with
a good prognosis. Instead monosomy of part or whole
chromosomes, complex karyotype aberrations and mul-
tiple or subsequent CE appear to have a poor prognos-
tic significance. Finally the lack of the Y seems to be
associated with a good prognosis if present at diagno-
sis, but has a worse significance when occuring during
the course of the disease. 

PU346
PRESENCE OF TRISOMY 8 IN BOTH PH’-NEGATIVE AND PH+ CELLS IN
A NEWLY DIAGNOSED CML PATIENT
Bassetti A,* Bianchi E,* Venti Donti G,^ Donti E,^
Gentileschi E,# Saglio G,° Liberati AM*
*Istituto medicina interna e scienze oncologiche,
Policlinico Monteluce, Perugia, °Ospedale San Camillo
de Lellis, Rieti, Dip. Sc. Biomediche e Oncologia Uma-
na, Orbassano, Torino^, Italy

Cytogenetic clonal abnormalities in cell lacking
detectable Philadelphia (Ph’) chromosome and BCR-ABL
rearrangements have been described in patients with
chronic or accelerated-phase chronic myelogenous
leukemia (CML) who were treated and responded to
therapy with imatinib. Although less frequently, the phe-
nomenon has been also observed in patients cytogenet-
ically responsive to INF-α or INF-α-based treatments.
This abstract reports the identification of trisomy 8 both
in Ph’-positive and in Ph’-negative cells in a newly diag-
nosed CML patient. The hematologic picture at diagno-
sis showed leukocytosis 155800/mm with a differential
count (46% neutrophils, 19% lymphocytes, 23%
metamyelocytes, 16% myelocytes and 5% myeloblasts)
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consistent with a myeloproliferative syndrome, anemia
(7.2 g/dL Hb) and a platelet count (354×103 mm3) with-
in the normal range. Syntomatic enlarged spleen was
also present. However bone-marrow pathology, did not
show the typical features of CML. Cytogenetic exami-
nation carried out on 15 metaphases revealed the pres-
ence of trisomy 8 in both Ph’-negative (3 metaphases)
and Ph+ (12 metaphases) cells. Nested RT-PCR analysis
for the BCR-ABL transcript showed the coexpression of
p210 (b3a2) and p190 (e1a2).  After a cytoreduction
with HU, imatinib treatment was started on October
2002. Despite increasing doses (400>800mg/day) of
imatinib, a poor control of leukocytosis and spleno-
megaly was achieved. Thus, HU was added and subse-
quently substituted with a combination of INF-α and
Idarubicine. A stable resolution of leukocytosis, but not
of splenomegaly (2 cm below the costal margin) was
observed on February 2003. Treatment was continued
with imatinib (600 mg) in combination with 6-TG (80
mg/day) until March 2003 when it was stopped because
of the occurrence of severe pancytopenia. At that time,
cytogenetic analysis revealed the lack of the Ph-translo-
cation and the molecular analysis the absence of the
BCR/ABL transcript. However, the trysomy 8 was docu-
mented in all the 25 methaphases analyzed. After two
months off therapy discontinuation, a resolution of
leukopenia and piastrinopenia was detected. On May
2003, the patient was revaluated at kariotypic and mol-
ecular level and the cytogenetic analysis confirmed the
presence of only the clone with +8, but the BCR-ABL
transcript was again detectable at the RT-PCR nested
analysis. These data suggest that the expansion of a Ph’-
negative clone may precede the acquisition of the Ph
chromosome and that some cases of CML must be
regarded as the result of a stem cell disease in which the
occurrence of the Ph translocation represents a sec-
ondary rather a primary event.

PU347
CO-TREATMENT WITH BUTYRATE DERIVATIVES AND IMATINIB
MESYLATE EXERTS A SYNERGISTIC EFFECT IN PH POSITIVE CELLS
BOTH SENSITIVE AND RESISTANT TO IMATINIB
Scappini B, Gozzini A, Caporale R, Capaccioli G, 
Santini V
Dept. Of Hematology, University of Florence, Italy

Although Imatinib has been highly successful in the
chronic phase of CML it is less so in the accelerated or
blastic phases of the disease and in ALL, where remis-
sions are less frequent, invariably of shorter duration,
and followed by the emergence of a Imatinib-resistant
disease.  To identify novel molecules able to inhibit Bcr-
Abl with alternative strategy rather than to interfere at
the ATP binding pocket level is a question urgently
needed. Recently, SAHA has been demonstrated to

enhance STI571 induced apoptosis in CML cells. We
evaluated the effect of combination of Imatinib with
two HDAC inhibitors, sodium butyrate and a stable pro-
drug xylitol derivative of butyrate (D1), on two differ-
ent Ph positive cell lines, LAMA84 and KBM5, and on
their respective STI571-resistant sublines, LAMA84R
and KBM5-STI571 R1.0,representing two different
models of acquisition of resistance to Imatinib. In fact,
In LAMA84R the amount of the autophosphorylated
fusion protein was increased in association with ampli-
fication of the BCR/ABL gene, whereas in KBM5-STI571
R1.0 the development of resistance was associated with
the acquisition of a single C-T change at ABL nucleotide
944 (T315I) within ATP-binding pocket.  The single
agents and their combinations were studied for in vit-
ro effect on proliferation by MTT assay and the in vit-
ro additive, synergistic, or antagonistic effects were
then investigated by computer-assisted analysis using
the CalcuSyn software. Both LAMA and KBM5 were
sensitive to butyrates, with an IC50 of about 0.5 mM
and 0.25 mM, respectively. On the contrary, LAMA84R
and KBM5-STI571 R1.0 showed a cross resistance to
both sodium butyrate and D1, with IC50 > 4 mM.  Co-
treatment with STI571 (0,125-1,0 µM) and sodium
butyrate or D1 (0,125-1,0 mM) strongly inhibited cell
proliferation, resulting in a marked synergistic effect in
sensitive and especially in resistant sublines, as evalu-
ated by isobologram analysis. In LAMA84 and LAMA84R
inhibition of cell growth was mediated by induction of
apoptosis, as demonstrated by Annexin V positivity and
cell cycle analysis. Interestingly, in KBM5 Imatinib as
single agent induced a blockade of cell cycle in G0/G1
phase, exerting a cytostatic rather than a cytotoxic
effect, whereas co-exposure to Imatinib and butyrates
resulted in a marked activation of apoptotic pathways,
both in KBM5 and in the correspondent resistant sub-
line KBM5-STI571 R1.0. We further evaluated the effect
of a sequential treatment. Cells were exposed to low
doses of butyrates (corresponding to IC20) for 24 hours,
than washed and incubated with increasing concen-
trations of Imatinib for 72 hours. In LAMA84 and
LAMA84R we observed a complete inhibition of cell
growth at concentration of Imatinib as low as 0,25
microM. In KBM5 and KBM5-STI571 R1.0, pre-exposure
to butyrate did not significantly enhance the effect of
Imatinib. These findings show that Imatinib/bytyrates
combination may overcome clinical resistance to Ima-
tinib, both when resistance is associated to an ampli-
fication of BCR-ABL gene or to a mutation within ATP-
binding pocket.

431

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003



PU348
MOLECULAR REMISSION OF PRETREATED CML PATIENTS IN
RESPONSE TO IMATINIB
Barulli S, Rupoli S, Scortechini AR, Pulini S, Tassetti A,
Masia MC, Leoni P
Clinica di Ematologia, Università Politecnica delle
Marche, Azienda Ospedale Umberto I, Ancona, Italy

The goal of therapy for CML is the complete eradi-
cation of Ph chromosome cells. Imatinib Mesylate
(STI571, Glivec) has emerged as the most effective sin-
gle agent for the induction of major cytogenetic
response in patients with CML. Whether Imatinib alone
or in combination can cure chronic phase CML is
unknown, but only a little fraction of patients have
become BCR-ABL-negative on the basis of PCR results.
Since September 2000 we have treated with Imatinib
Mesylate 23 patients with CML in chronic phase in our
institution; they were intolerant or not responsive to
interferon, pretreated with various lineage of therapy
or untreated and therefore assigned to receive Imatinib
alone or in combination with interferon. Three cases of
chronic phase CML that obtained molecular remission
with Imatinib are here described.  The history of disease
and the various types of treatment were quite differ-
ent: the first patient (SP, M, 72 yrs) had received prior
treatment with αIFN for 18 months (interrupted for
neurologic toxicity) and hydroxyurea for 20 months;
the second (EF, F, 49 yrs) was treated at diagnosis with
alfa-IFN alone for one year; the last patient (OD, F, 54
yrs) had received various treatments from 1995 to 2002
(alfa-IFN, hydroxyurea, autologous stem cell trans-
plantation, IL-2 + GM-CSF s.c., activated LAK cells infu-
sions). All three patients had obtained only a partial
and transient cytogenetic response and were 100% Ph
positive at the start of Imatinib, with p210 BCR-ABL
transcript. They received Imatinib at the median dose
of 400 mg, for a median time of 15 months (range 13-
30). The higher hematologic toxicity encountered from
Imatinib was grade 2 whereas the higher extra-haema-
tologic toxicity was grade 1 (myalgia). All patients were
monitored for cytogenetic response at intervals of
three-six months, for a median follow-up time of 15
months (range 14-32). After a complete cytogenetic
response was obtained, molecular assays were per-
formed using reverse transcribed polymerase chain
reaction (RT-PCR). Cytogenetic remission was achieved
after a median time of 5 months (range 3-12) of Ima-
tinib assumption and molecular response was demon-
strated after a median time of 12 months (range 9-24).
Pt n°2 showed a sustained molecular response (5
months), in the other cases further follow-up will be
necessary to confirm the durability of the responses. In
conclusion major and complete cytogenetic remissions
in response to Imatinib are frequent and more over our
limited and short-time experience demonstrates that

the drug can be effective also in inducing molecular
responses even in severely pretreated patients and with
rare adverse effects. The duration of molecular response
achieved with Imatinib is still uncertain but it seems
reasonable that improvements in survival will be seen.
However given that very recent data demonstrated a
failure of imatinib to kill cell cycle-arrested CML pre-
cursors, we must keep in mind that several escape/res-
istance mechanisms may arise even in chronic phase
CML. Therefore, concurrent or sequential therapies (ex.
α-IFN and Imatinib), based on different mechanisms
(i.e. α-IFN immunotherapeutic effects), may be more
effective in the treatment of CML.

PU349
COMBINATION IMATINIB AND PREDNISONE IN PATIENT WITH
CHRONIC MYELOID LEUKEMIA IN BIPHENOTYPIC BLAST CRISIS
INDUCED HEMATOLOGIC AND COMPLETE CYTOGENETIC RESPONSES
Scortechini AR,* Barulli S,* Rupoli S,* Pulini S,*
Tassetti A,* Discepoli G,° Masia MC,* Leoni P*
*Clinica di Ematologia Università Politecnica delle
Marche, Azienda Ospedale Umberto I, Ancona,
°Laboratorio di Citogenetica Ospedale Salesi, Ancona,
Italy

The causative event in the initiation of chronic
myeloid leukemia (CML) is the formation of the BCR-
ABL oncogene, molecular counterpart of Philadelphia
chromosome (Ph), which codes for a constitutively
active BCR-ABL Tyrosine Kinase. Imatinib Mesylate, for-
merly STI-571, inhibits the BCR-ABL Tyrosine Kinase
with high selectivity and it has been demonstrated to
induce clinical and cytogenetic responses in patients
with CML.  It is currently the frontline treatment for
chronic phase, for patients in chronic phase resistant or
refractory to interferon and for accelerated and blastic
phase CML. The development of blast crisis in patient
with CML is associated with very poor prognosis. Here
we describe the occurrence of biphenotypic blast crisis
following treatment with α-IFN therapy, in a patient
with CML. In December 2000 a 65 year old male patient
was diagnosed with chronic phase CML. Karyotypic and
molecular analyses performed from bone marrow (BM)
and peripheral blood (PB) cells showed t(9;22) BCR-
ABL p210 (b3a2 type) and the simultaneous presence
of t(8;21) AML1-ETO. After cytoreductive therapy with
hydroxyurea, α-IFN treatment began at a dose 9
MIU/day. Hematologic remission was obtained after the
first month of treatment and major cytogenetic
response was documented after one year. In May 2002,
he showed hyper-leucocytosis (W.B. 40000/L) which
was morphologically, immunophenotypically, cytoge-
netically and molecularly characterized as p210/p190
lymphoid and myeloid blast crisis. The patient was then
treated with Imatinib alone for six months, at a dose
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variable from 200 to 400 mg/day with poor tolerance
(severe hematologic toxicity), thus obtaining only a
transient hematologic response. Because of a new
hyper-leucocytosis the patient underwent polychemo-
therapy (Memorial: idarubicin 60 milligrams, aracytin
4.2 grams/daily for 5 days intravenously) with no clin-
ical response. In March 2003 we started treating this
patient with the combination Imatinib at a dose range
of 600-800 milligrams daily plus PDN 1 mg/kg/day,
achieving a complete cytogenetic conversion (Fish neg-
ative) after two months of treatment with only minor
side effects; bone marrow molecular study revealed the
presence of only p210 transcript. Thus, the combination
Imatinib and PDN improved the clinical outcome of this
otherwise unfavourable disease stage; moreover such
a combination determined a higher quality of the cyto-
genetic response in comparison to previous treatments
and allowed a better tolerance of Imatinib even at a
higher dose. As it is unlikely to suppose that Imatinib
can maintain the patient in this state, now we have
addressed the patient toward an aploidentic allograft-
ing. Given that a reduced neoplastic cell load at the
time of transplantation may improve survival, we
believe that such a combination may be considered as
a pre-transplant regimen for lymphoid blast phase CML
and perhaps for relapsed Ph chromosome positive ALL. 

PU350
NON TREATMENT-RELATED CHRONIC MYELOID LEUKEMIA AS
A SECOND MALIGNANCY
Specchia G,*° Buquicchio C,* Albano F,* Liso A,*
Pannunzio A,* Mestice A,* Rizzi R,* Pastore D,* Liso V*
*Department of Hematology, University of Bari, Italy,
°Hematology, University and Hospital of Foggia, Italy 

Treatment-related chronic myeloid leukemia (Tr-
CML) is a rare event and its development seems to be
associated to chemotherapy (CHT), radiotherapy (RT)
and immunotherapy. However, to date Tr-CML cannot
be distinguished biologically and clinically from de novo
CML and, in contrast to secondary acute leukemia and
myelodysplasia, peculiar cytogenetic abnormalities
have never been reported in Tr-CML cases. Moreover,
sporadic cases in which CML appeared following a neo-
plastic disease treated only with surgery, or without
prior therapy, have  also been described in literature,
while nothing is yet known about non treatment-relat-
ed CML (nTr-CML) as a second neoplasm.The charac-
teristics of the very rare nTr-CML cases have never
before been analyzed.  The literature up to December
2002 was screened using the Medline database to iden-
tify cases of Tr-CML and nTr-CML: we found a total of
81 cases with secondary CML; among them, 4 (5%)
were nTr-CML. Moreover, we considered 5 cases with
nTr-CML identified among 270 newly diagnosed CML at

our Department. Our report thus considers 9 cases with
nTr-CML compared to 77 affected by Tr-CML as a sec-
ondary neoplasm.  The median age at  the  appearance
of the first tumor was compared in the two groups: it
was  46 y.rs in the Tr-CML group and 74 y.rs  in the nTr-
CML group (p < 0.0001). This difference remained even
when the patients in the Tr-CML group were subdivid-
ed according to previous therapy: CHT (p = 0.001), RT
(p < 0.0001), and CHT plus RT (p < 0.0001). Hence, the
median age at  CML diagnosis was significantly higher
in the nTr-CML than in  the Tr-CML group  (78 y.rs ver-
sus 53 yr.s, p < 0.0001, respectively). The median age
of  CML onset was confirmed to be higher in the nTr-
CML patients even when  they were subdivided accord-
ing to the previous therapy regimen: CHT (p = 0.002),
RT (p = 0.0004), and RT plus CHT (p=0.0002).  Com-
parison of the latency period between the nTr-CML and
the Tr-CML groups revealed no important difference,
being 53 mo. versus 63 mo. (p = 0.3), respectively. No
difference was  observed even when the Tr-CML
patients were divided into the three groups according
to previous  therapy (CHT, RT, and CHT plus RT). No sig-
nificant difference was observed between the two
groups in terms of male or female gender.  The propor-
tion of  hematologic malignancies as first tumor type
was not different in the two groups (44% in  nTr-CML
versus 56% in  Tr-CML), although  lymphoma was the
most frequent first tumor among  Tr-CML cases where-
as there was no case in the nTr-CML group (p = 0.05).
Our study underlines that  nTr-CML as a second malig-
nancy is a rare entity associated with elderly age. These
data suggest that nTr-CML as a second neoplasm could
be due to the effect of the immunological alterations
produced by the first neoplasia, in addition to those
distinctive to elderly age.
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MISCELLANEA
(ANEMIAS AND ERYTHROCYTE DISORDERS,

BONE MARROW APLASIA, CELL AND GENE THERAPY,
CYTOGENETICS)

Anemias and Erythrocyte Disorders

PU351
UNRELIABLE ESTIMATION OF HBA1C DUE TO THE PRESENCE OF
CAMPERDOWN HEMOGLOBIN [- 104 (G6) ARG → SER]
Castelli R, Tempesta A,* Bianchi A,* Porro T,*
Ivaldi G,** Cappellini MD
Ospedale Maggiore Policlinico IRCCS Milano Università
di Milano, *Azienda Ospedaliera Salvini, Ospedale di Rho
(MI), **Ospedali Galliera Genova, Italy

The measurement of glycated hemoglobin (HbA1c) in
diabetic patients is a well-established procedure for dis-
ease management. HbA1c is a stable product of non-
enzymatic glycosylation of hemoglobin β-chain by plas-
ma glucose. The formation of glycohemoglobin is irre-
versible and its level in the red blood cells depends on
the blood glucose concentration, exposure time to glu-
cose and turnover of hemoglobin. Among glycohaemo-
globin assays, High Performance Liquid Chromatogra-
phy (HPLC) is the reference method. However, despite
advances in the method’s standardisation, several con-
ditions such as blood loss, hemolytic anemias, chronic
renal failure and hemoglobinopathies can lead to inac-
curate glycated hemoglobin level determination. The
Aim of our report is to suggest the possible unreliabili-
ty of HBA1c determination in presence of hemoglobin
variants during routine metabolic evaluation. Methods.
We present a case of Camperdown hemoglobin, acci-
dentally detected in a middle aged Italian man during
metabolic evaluation for newly diagnosed diabetes. The
hemoglobin variant has been identified by exchange
high performance liquid chromatography (CE-HPLC)
(VARIANT(c) HbA1c Program, Bio-Rad Laboratories, Her-
cules, CA, USA) usually performed for glycated hemo-
globin. Molecular characterization of the mutation was
achieved by DNA isolation from the WBC using standard
methods followed by polymerase chain reaction (PCR)
and by direct DNA sequencing on the PCR products.
Results. A 56 year-old male of Northern Italian origin,
presented to our Centre for a type 2 diabetes mellitus
of recent diagnosis and HbA1c determination was rou-
tinely performed. At HPLC the patient’s chromatogram
showed an inappropriate peak of 38.5% in the HbA1c
position suggestive for the presence of abnormal hemo-
globin. Further evaluation identified an abnormal hemo-
globin peak even higher (49.5%) eluting at 1.34 minutes

in P2-window. Molecular characterisation of the muta-
tion showed a nucleotide replacement, AGG→AGC at
codon 104, causing  the amino acid replacement
Arg→Ser at position 104 (G6) that give rise to Hb
Camperdown. Conclusions. The hemoglobin Camper-
down described in this paper migrates on the chro-
matogram in the same position of glycated hemoglobin
masking this latter’s peak and making unreliable the
estimation of the HbA1c fraction. Since more than 700
hemoglobin variants are known worldwide, it is neces-
sary to consider the presence of abnormal hemoglobin
in monitored diabetic patients with unexpected HbA1c
values. Hemoglobinopaties can influence HbA1c deter-
mination thus their recognition is important in order to
prevent inadequate diabetes management. If discrep-
ancies in results are found on the HbA1c assay (either
higher or lower than expected) hemoglobinopathy
should be considered as a possible cause. In these cas-
es we suggest the determination of fructosamine, since
it is totally independent from hemoglobin although this
is a marker of a shorter period of glycemic control (2-3
instead of 4-6 weeks).

PU352
RED BLOOD CELL DISTRIBUTION WIDTH VALUE IN DIFFERENTIAL
DIAGNOSIS OF HYPOCHROMIC MICROCYTIC ANEMIAS
Misso S,° Feola B,° D’onofrio M,^ Paesano L,^
Fratellanza G,^ Monochio F,^ Amato G,^
Marotta C,° Minerva A°
°Department of Transfusion Medicine A.O. Caserta;
^Department of Transfusion Medicine A.U.P. “Federico
II” Napoli, Italy

Background. The red blood cell distribution width
(RDW) (normal range = 11-16.5%), which provides a
quantitative measure of the heterogeneity of red cell
population in the peripheral blood, has been proposed
as an additional variable used to distinguish heterozy-
gous thalassemia from iron deficiency. Objective. The
RDW value in various hypocromIC microcytic anemias
was studied. Methods. The RBC indices (RBC count,
MCV, MCH, RDW) were evaluated in 31 adults carrying
β thalassemia traits (β-TT), with an age range of 18-60
years, in 37 subjects with iron deficiency anemia (IDA),
aged 0-18 years, and in 53 healthy controls, with an
age range of 25-45 years. Results. Although MCV and
MCH values showed no statistically significant differ-
ences between β-TT and IDA, the mean RDW value was
significantly higher in IDA than in β-TT (mean±standard
deviation, 18±1.94% versus 14.88±1.77%, p < 0.001),
while RBC was significantly high in β -TT than in IDA
(6,100,000-7,200,000 versus 2,800,000-3,400,000, p <
0.001). Conclusions. RDW is the best index of iron defi-
ciency, in fact it is a diagnostic parameter in 100% of
patients with IDA. A significant rise of RDW, respect to
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basal level (p < 0.01), in IDA patients after 5-7 days of
parenteral therapy with iron was suggested as an
important tool in differentiating IDA from β-TT. These
observations could be kept in mind when establiing a
differential diagnosis between β-TT and IDA by deter-
mining only the red blood cell count and red cell
indices.

PU353
SEVERE HEMOLYTIC CRISIS WITH MULTIPLE ORGAN FAILURE AFTER
PARACETAMOL TREATMENT IN A PATIENT WITH G6PD DEFICIENCY 
Ciambelli F, Mozzana R
U.O. Medicina Prima ad indirizzo Oncoematologico,
Azienda ospedaliera “ S. Antonio Abate” Gallarate,
Varese, Italy

Glucose-6-phosfhate dehydrogenase (G6PD) defi-
ciency is the most common of all clinically significant
enzyme defects in the World. The enzyme deficiency is
inherited with X-linkage. More recently, it has been
found that G6PD is one of a cluster of genes on the dis-
tal long arm of the X chromosome and are known more
than 400 variants ond 100 mutations. The most com-
mon manifestations of G6PD deficiency are rare
episodes of hemolysis due to oxidant drugs adminis-
tration during infections, fava bean ingestion or infants
neonatal jaundice. Chronic nonspherocytic hemolytic
anemia is present in rare cases.Clinical case: A twen-
tysix year old man with a negative anamnesis, after
one week of high fever, was treated at home with quite
high doses of Paracetamol (4 g/d - total dose 25 g) and
in the three days before admission to Hospital he was
treated also with Amoxicillin (2 g/d- total dode 6 g) and
Clavulanic acid. He was admitted to a surgical unit for
severe jaundice and after few hour to intensive care
unit for worsening of the clinical condition with severe
anemia, hepatomegaly, splenomegaly, acute renal and
hepatic failure. Laboratory findings: Hb 7,1 g/dL, WBC
7100/cmm, Plt 72000/cmm, Creatinine 6,14 mg/dL, LDH
5770 U/L, bilirubin 57 mg/dL, ALT 126 U/L, AST 552 U/L.
A fine needle liver biopsy evidenced normal lobular
structure and high hemaphagocytic activity. Bone mar-
row biopsy showed erythroid hyperplasia with histio-
cytes and phagocytosis of red cells.After transfusional
and immunosuppressive (Prendisone) treatment,in
association with renal ultrafiltration, a slow and pro-
gressive improvement of the hepatic and renal functin
was seen accompanied by hematologic recovery. Fur-
ther investigation evidenced G6PD deficit (0,14 U/gHb-
normal range 6.01±1.1)unknown to the patient. The
molecular test identified variant G6PD Santamaria
mutation (542 A→T/ 376 A→G)in the patient and in
his mother. The steroid therapy was slowly tapered and
after three months a complete recovery of hepatic,
renal function and blood count was observed, remain-

ing only mild splenomegaly. Discussion: The mecha-
nism by which drugs produce hemolytic anemia seems
to be due to oxidative injury on the erythrocytes, with
necessity of the activation of the phentosophosphatic
pathway blocked by the G6PD deficit, this causes
hemoglobin denaturation and reticuloendothelial sys-
tem capture. Although Paracetamol is considered a safe
drug at therapeutic dosage in patients with G6PD
deficit, rare case of hemolysis were described in suici-
dal subjects and/or with alcohol abuse. The patient was
treated with dosage of Paracetamol higter then normal
and for long time, this treatment associated with an
infectious process, may worse oxidative stimulus.
Hepatic biopsy did not evidence the lobular-center
necrosis (direct damage) but a hemophagocytic pat-
tern, therefore this seems to seggest that the hepatic
damage was due to the defect in G6PD activity. In con-
clusion paracetamol must be uesd with caution and for
short time in case of G6PD deficit.

PU354
SERUM LEPTIN LEVELS IN PATIENTS WITH SIDEROPENIC ANEMIA
AND IDIOPATHIC THROMBOCYTOPENIA
Misso S,* Feola B,* Paesano L,° D’onofrio M,°
Mettivier V,^ Finizio O,^ Bene L,^ Fratellanza G,°
Minerva A*
*Department of Transfusion Medicine A.O.
“San Sebastiano” Caserta, °Immunohematology and
Transfusion Medicine, University “Federico II”, Napoli,
^II Hematology A.O.R.N. “A. Cardarelli” Napoli, Italy

Leptin is a 16 kDa protein secreted from white
adipocytes. In rodentes and in human, it seems to be
implicated in the regulation of food intake, energy
expenditure and basal metabolism. Recently, leptin has
been demonstrated also to stimulate hematopoietic
stem cells in vitro. The aim of this study was to assay
the leptin level in hematologic patients to demonstrate
an eventual existence of a serum alteration. We stud-
ied 21 patients affected with sideropenic anemia (SA),
18 with idiopathic thrombocytopenia (IT) and 39
healthy subjects as the control group (CG). Hemocro-
mocitometric examination and determination of serum
leptin levels were performed two times: the first one,
at the time of diagnosis for patients and of enrolling in
the study for CG; the second one, after the normaliza-
tion of Hemoglobin (> 12 g/dL) for SA and after one
year of therapy in IT. The relationships of serum leptin
levels to serum erythropoietin (Epo), serum throm-
bopoietin (Tpo) levels and blood cell parameters were
also studied to analyze their variations in these sub-
jects. Our results shown no statistically significant dif-
ferences in the serum leptin levels between the three
groups in both determinations. Moreover, the leptin
levels in SA were not modified by the treatment of ane-
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mia (mean±SD at diagnosis = 13.1±14.5 ng/mL; during
treatment = 12.8±15.6 ng/mL; after anemia recovery =
12.0±14.8 ng/mL). On the contrary, in the same group,
Epo levels were higher at the time of anemia and
decreased significantly after therapy (mean±SD at
diagnosis = 6.3±3.9 mIU/mL; during treatment =
4.3±2.7 mIU/mL; after anemia recovery = 2.7±1.3
mIU/mL). No statistical significant differences in serum
Tpo levels between the studied groups were found.
Serum leptin levels in all groups were positively corre-
lated with the body mass index (BMI). In conclusion, no
significant relationships were found between leptin,
erythropoietin and thrombopoietin or other blood para-
meters. Serum leptin levels in patients with sideropenic
anemia positively correlate with the BMI, but they are
not influenced by the treatment of anemia.

PU355
EMPLOYMENT OF ANTI-CD20 (RITUXIMAB) PLUS CHLORAMBUCILE
IN THE THERAPY OF THE HCV RELATED CRYOGLOBULINEMIA
Lattuada S,* Santagostino A,* Saggia C,* Biaggi G,*
Forti G,* Manachino D,* Bellan L,* De Marino E,*
Alabiso O°
*Oncologia Medica Ospedale S. Andrea, Vercelli;
°Cattedra di Oncologia Medica Università degli Studi
del Piemonte Orientale, Italy

The best therapy for the HCV related cryoglobuline-
mia is still unknown. Recently the availability of ritux-
imab, a chimeric monoclonal antibody directed against
the B-lymphocyte antigen CD20, for its efficacy in the
reduction of B-lymphocytes in the peripheral blood an
the lymphoid tissue together with its good safety pro-
file, have encuraged investigations of the therapeutic
activity of this drug in some autoimmune disorders with
a prevalent autoantibody-based pathogenesis. In par-
ticular autoimmune cytopenias, mixed cryoglobuline-
mia and some other autoimmune desease have been
investigated with interesting preliminary results. In type
II mixed cryoglbulinemia, usually associated with HCV
infection, there is a vasculitis due to the cryoglobulin
production sustained by the clonal non-neoplastic pro-
liferation of rheumatoid factor-positive B cell clones.
The hypotesis that rituximab could act selectively on
cryoglobulinemic B-cell lymphoproliferation is at the
base of its employment in this kind of disease. We
describe the case of a 53 years old man affeted from
1994 by type II mixed cryoglobulinemia associated with
epathitis C. The initial treatments, first with prednisone
and then with cyclosporin-A, didn’t reach a satisfacto-
ry response, while a partial control of disease was
obtained with azatyoprine. In october 2002 the patient
developed an important pericardial effusion, severe
anemia and moderate splenomegaly. The laboratory
tests showed a little monoclonal component IgM/K and

the bone marrow aspirates documented a B-lympho-
cyte monoclonal infiltration of about 3%. In December
2002 was started a treatment with rituximab 375
mg/m2 i.v. once a month plus Chlorambucile 4
mg/day×14 days every month. After 6 course we have
noted an important improvement of the clinical picture
with the normalization of the renal function, of the Hb
level associated to the reduction of the size of the
spleen, of the serum monoclonal component and of the
cryoglobulins level. No particular toxicity was noted.
This case shows the utility of the employment of ritux-
imab plus low-dose of chlorambucile in HCV related
type II mixed cryoglobulinemia associated with the
presence of clonal B-lymphocyte proliferation.

PU356
SPHEROCYTOSIS AND ELLIPTOCYTOSIS:A NEW DIAGNOSTIC
PARAMETER
Samaden A,* Accomando S°
*Internal Medicine, °Test Laboratory Caduti Bollatesi
Hospital, Italy

Red blood cells are normally smaller than reticulo-
cytes.1 The only known exceptions are found in: a) per-
nicious anemia being treated with vitamin B12; b) the
development of iron deficiency; c) erythropoietic regen-
eration in bone marrow transplants. Contrary to man-
ual scanning, the reticulocytes must be sphered to per-
mit automatic counts. However, the most recent Coul-
ter hematology analysers (GEN-S, LH 750), coupled
with other reticulocyte parameters, lead to a new para-
meter, MSCV. As reported by other authors (2), MSCV
presents a lower MCV value in hereditary spherocyto-
sis than in normal subjects. This occurs because a
hypoosmotic reagent is added to the reticulocyte count,
thus sphering the erythrocytes. Although normal red
blood cells can expand in low osmolarity conditions, in
hereditary spherocytosis spherocytes reach a critical
osmotic volume. Moreover, since they have membrane
defects they fragment consistently, leading to a drop in
MCV values. Instead, in acquired spherocytes with
therefore no membrane defects, reticulocyte volume
thus determined is normal. Other commercially avail-
able hematology analysers count reticulocytes by
sphering them, but they do not determine MSCV. This
new parameter, which is present only in hereditary
spherocytosis spherocytes, thus leads to a new test
that, coupled with other specific assays, aids in the
identification and confirmation of hereditary sphero-
cytosis. The diagnosis of spherocytosis can present sig-
nificant difficulties, because from a clinical standpoint
there are mild or asymptomatic forms. Above all, how-
ever, there is no pathognomonic laboratory test. MCHC,
osmotic resistance and the erythrocyte membrane tests
can all lead to false negative results for a number of
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reasons. Based on our experience, which we have
gained by studying various members from different
generations of a single family with hereditary sphero-
cytosis, MSCV was always lower than MCV and, in
equivocal cases, we conducted additional tests (glycerol
test instead of osmotic resistance, etc.). Like spherocy-
tosis, also elliptocytosis is a hereditary hemolytic ane-
mia caused by a membrane defect. Consequently, we
decided to investigate if MSCV showed a similar behav-
iour here as well. Our data reject this hypothesis: in
elliptocytosis, erythrocyte sphering evidently does not
lead to cell membrane loss. All of this reinforces the
diagnostic value of MSCV in spherocytosis. Our case
studies are reported in Table 1. Despite diagnostic
uncertainty, in both cases there is no doubt about the
therapeutic approach: splenectomy should be per-
formed on all anaemic patients and patients with a his-
tory of hemolytic or aplastic crises. Since this approach
is irreversible, it should be performed based on the most
confident diagnosis possible. The addition of this new
parameter can aid us in this sense. Since hemograms
and reticulocyte assays have now become routine tests,
an MSCV test result lower than an MCV should permit
early diagnosis and, in the future, help avoid diagnoses
in adult subjects, as is sometimes still the case.

Patient Age R.B.C Hb MCV MSCVAptoglobin Bilirubin Ferritin Osmotic EMT
(g/dL) (fL) (fL)(range 30-200 Total (ng/mL)resistance

(mg/dL) (mg/dL)

1.A° 63 4.12 14.1 90.5 79.6 2.0 16.4 700 0.750
2.A 29 3.73 12.5 93.3 82.3 2.0 1.92 155 0.47
3.A 27 3.95 12.9 92.0 81.7 2.0 2.13 160 0.48
4.A 60 5.30 16.3 87.3 79.4 39.0 1.50 552 Normal
5.A.# 20 4.56 14.5 88.9 77.3 30 5.46 267 32.0 %* - B 3
1.B# 41 4.08 12.6 85.2 76.5 15 1.79 132 0.49
1.C 42 4.33 12.4 89.1 91.2 96 0.6 30 Normal - 4.1
2.C 38 4.4 12.3 86.0 86.3 146 0.7 43 261 ** - 4.1
3.C° 72 2.33 7.6 102.3 106.9 3 2.4 304 -Pink test - protein 4.1

* Glycerol test;   ** Glycerol test pH 6.8;  #Cholecystectomy; °Splenectomy;, Spherocytosis: 1A ÷ 5A, 1B; Ellip-

tocytosis: 1.C ÷ 3.C; EMT: erythrocyte membrane test.
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PU357
HEMOLYTIC DISEASE OF THE NEWBORN WITH A NEGATIVE DIRECT
ANTIGLOBULIN TEST: A CASE REPORT
Paesano L,* D’ Onofrio M,* D’Ambra A,* Fratellanza A,°
Cammarota L,* Monochio F,* Paludetto R,°
Fratellanza G,* Formisano S*
*Immunohematology and Transfusion Medicine,
University “Federico II”, Naples, °Department of
Pediatrics, University “Federico II”, Naples, Italy

Background. Hemolytic disease of the newborn (HDN)
is triggered by maternal IgG, which, passing through
the placental barrier, binds the fetal erythrocytes that
thus suffer accelerated destruction. The clinical sever-
ity of HDN can vary from intrauterine death to only
serologic abnormalities detected in an asymptomatic
newborn. Alloantibodies, bound to the erythrocyte
membrane in vivo, can be detected in vitro by the direct
antiglobulin test (DAT), which is the main laboratory
test to diagnose HDN. Design and methods. According
to international guidelines to prevent HDN, in our lab-
oratory, ABO and Rh typifying of newborns and respec-
tive mothers (to make evident a possible incompatibil-
ity), DAT on cord blood and the indirect antiglobulin
test (IAT) on maternal blood (to detect antibodies in
serum) are daily performed by microcolumn techniques
(Gel test). In the period from 1999 to 2002, over 16.000
newborns and respective maternal blood samples were
analyzed according to the previous protocol. Case
report. We have found 5 cases of ABO foetal-maternal
incompatibility (all the mothers of group 0; 3 newborns
of group A and 2 B) with negative DAT and IAT. In our
experience, similar cases occur frequently, indicating
an antigenic incompatibility without hemolysis, there-
fore no diagnosis was made. Nevertheless these 5 new-
borns shown the clinical findings of HDN (anemia and
hyperbilirubinemia), so a deepening of laboratory inves-
tigation needed. Maternal sera were treated with 2-
mercaptoethanol (2-ME) to remove natural agglutinin
(IgM) and to confirm the presence of IgG anti-A or anti-
B. Their titles ranged from 1:1.024 to 1:4.096. The anti-
body elution from washed and concentrated cord red
blood cells was performed and the suspected anti-A/B
specificity was demonstrated, confirming the diagno-
sis of HDN. The IgG subclass of detected antibodies was
IgG3 in all the cases. At the end, suffering newborns
were cured by phototherapy for 2 days. Conclusion. Our
study demonstrates that, in case of patient with neg-
ative DAT and clinical features strongly suggesting
hemolysis, the eluate from concentrated red cells is
more sensitive than direct study of RBC. In fact, the
four IgG isotypes show structural and functional dif-
ferences; therefore the amount of RBC-bound IgG3,
the subclass with the greatest hemolytic ability, can be
sufficient to cause hemolysis in vivo, but inadequate to
determine a positive DAT in vitro. In conclusion a neg-
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ative DAT cannot exclude an immuno-mediated RBC
injury and the management of a hematologic patient
must be evaluated combining clinical condition and
laboratory data.

PU358
SOLUBLE TRANSFERRIN RECEPTOR AND FERRITIN IN PATIENTS
WITH ANEMIA
Misso S,* Feola B,* Paesano L,° D’Onofrio M,°
Mettivier V,^ Pezzullo L,^ Bene L,^ D’Agostino E,*
Marotta C,* Minerva A*
*Unit of Transfusion Medicine, Hospital “San
Sebastiano”, Caserta, °Immunohematology and 
Transfusion Medicine, University “Federico II”, Napoli;
^Department of Hematology II, Hospital “A. Cardarel-
li”, Napoli, Italy

Serum soluble transferrin receptor (sTfR) has been
introduced as a new tool for the diagnosis of iron
depletion. It is mainly useful to distinguish iron defi-
ciency anemia (IDA) from anemia due to chronic disor-
ders (ACD). In this study, we compare the differential
diagnostic values of sTfR and Ferritin in anemic dis-
eases. One-hundred and eighty subjects, divided in four
groups, have been studied. Eighty-three healthy sub-
jects compound the control group (CG); 54 patients
were affected by IDA, with Ferritin < 20 ng/mL in
females and < 40 ng/mL in males; 34 patients affect-
ed by ACD, diagnosed according to Bentley’s criteria; 9
patients with β-thalassemia trait (TT), diagnosed by
hemoglobin electrophoresis. sTfR, Ferritin and blood
count were assayed in all subjects. The highest value of
sTfR (7.39±1.87 mg/L, mean±SD) was found in IDA
patients, while the lowest in ACD (3.0±0.8 mg/L). Fer-
ritin was significantly lower in patients with IDA than
in other patients or in CG (p < 0.05). In IDA, significant
correlations were found between Ferritin and hemo-
globin (p=0.002) and between sTfR and hemoglobin
(p=0.015). IDA patients were treated with oral iron for
12 weeks; after therapy, hemoglobin sTfR and Ferritin
were assayed again. The decrease of sTfR did not occur
so rapidly as the increase of serum Ferritin after iron
repletion. In fact, the change of serum ferritin was more
significant (p < 0.001) than of sTfR (p < 0.05). In this
study, sTfR was significantly highest in IDA than ACD
and CG, while it was not significantly different between
IDA and TT. Thus sTfR could be used to distinguish IDA
from ACD as reported by others authors, while ferritin
is more useful than sTfR in indicating iron repletion
after therapy.

PU359
EVALUATION OF A NEW PROCEDURE FOR MAGNETIC ACTIVATED
NUCLEAR RED BLOOD CELL SORTING FROM PERIPHERAL BLOOD OF
PREGNANT β THALASSEMIA TRAIT WOMEN
Vitucci A, Cammarota R, Campanale D, Renni R,
Santeramo MT, Colella S, Tannoia N 
Chair of Haematology II, University of Bari, Italy

Background and Objectives: Prenatal diagnosis of a
genetically determined disease is currently performed
by the study of fetal cells isolated using invasive meth-
ods such as amniocentesis, funiculocentesis and villo-
centesis. Many authors have tried to replace these
techniques with other non-invasive methods. In recent
years, the transplacentar passage of cellular elements
of fetal origin has been demonstrated and it has been
suggested that these cells (erythroblasts, fetal lym-
phocytes and placental trophoblasts) could be used as
potential elements for non-invasive prenatal diagnosis.
The best cell for fetal identification and for molecular
procedures has been found to be the fetal erythroblast;
these are rare in the maternal circulation, but seem to
be more numerous and constant between the 7th and
the 25th week of pregnancy. The purpose of this study
was to obtain pure erythroblasts from the peripheral
blood of pregnant women with thalassemia trait in the
first trimester of pregnancy using a new procedure of
isolating fetal erythrocytes from maternal blood by
monclonal antibodies anti-i, expressed by fetal ery-
throcytes for up to 1 year after birth. Design and Meth-
ods: Fifteen women in the 10th-12th week of pregnan-
cy were enrolled. Erythroblasts were separated from
peripheral venous blood (30cc) by magnetic activated
cell sorting (MACS) using microbeads conjugated with
CD45 monoclonal antibodies. The cell suspension
obtained was incubated with anti CD 71 and anti-i
monoclonal antibodies, andf then after the labeling,
the cells were analyzed and sorted by FACS analysis.
Results. The FACS analysis  showed 89.3% purity (range
88.3-90.8%) of the recovered CD71, i-positive cellular
population. A mean of 308 (range 132-490) nuclear
erythroid CD71 i-positive cells was recovered. Inter-
pretation and Conclusions. We conclude  that this new
procedure provides a high purity erithroblast population
using anti-i monoclonal antibodies and it has been
show to be a very sensitive method.
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PU360
BONE MINERAL DENSITY IN PATIENTS WITH THALASSEMIA MAJOR:
PREDISPOSING FACTORS
Pietrapertosa A, Renni R, Cammarota R,
Santeramo TM, D ’Amore M,* Minenna G,* Tannoia N
Chair of Haematology II, University of Bari; * DIMIMP-
Rheumathology University of Bari, Italy

Background and Objectives. Bone disease is an impor-
tant cause of morbidity in patients affected by major
Thalassemia, is a multifactor disease: massive bone
marrow expansion, delayed puberty, hypogonado-
trophic hypogonadism, other hormonal disfunctions
(hypothyroidism, hypoparathyroidism, diabetes melli-
tus), iron overload and deleterious effects of chelant
therapy on osteoblasts. Aims of the study are evaluate
the prevalence of reduction of mineral bone mass in
thalassemic patients and analyze the predisposing
causes.  Materials and Methods. Mineral Bone Density
(BMD) of lumbar spine (L2-L4 level), femoral neck and
distal radius have been evaluated by dual-energy X ray
absorptiometry (DEXA) (UNIGAMMA RAY-PLUS) in 31
patients affected by major thalassemia (12 males and
19 females) age averaged 24.5 (range 15-38).
Anamnestic and clinical data of all patients have been
collected underlying the risk factors of reduction of
BMD (gender, puberty, diabetes, pituitary gonadic axis,
thyroid, hormone replacement therapy and iron over-
load). Patients are collected in 3 groups on the T-score
determinations: normal BMD (T-score +1 and-1), low
bone mass (T-score-1 and –2,5) and severely low bone
mass (T-score <-2.5). Results. Five patients (16.12%)
(2 males and 3 females) showed T-score included in
range +1 and -1; sixteen patients (51.6%) (11 females
and 5 males) showed a T-score included in the range -
1 and -2.5; ten patients (32.26 %) (5 males and 5
females) showed a severely low bone mass (T-score <-
2.5). Hypogonadotrophic hypogonadism have been
found related to low bone and severely low bone mass
(p <0.001). No association was demonstrated between
a low or severely bone mass and endocrine disorders,
gender, iron overload and hormone replacement ther-
apy. Conclusions. Our data suggest a strictly correlation
of bone mass alterations with hypogonadotrophic
hypogonadism. In groups with low and severely low
bone mass, the patients affected by diabetes type I and
drug induced puberty, although not statistically signif-
icant, are numerically relevant. 

PU361
HLA DRB1* LOW RESOLUTION AND β THALASSEMIA MAJOR
Renni R, Vitucci A, Campanale D, Pietrapertosa A,
Cammarota R, Santeramo MT, Tannoia N
Chair of Haematology II, University of Bari, Italy

Background and Objectives. In sixties has been
described for the first time HLA system involvement in
disease’s pathogenesis.  Further studies about in HLA sys-
tem in a population ethnically homogenous have been
showed a correlation between HLA system and various
diseases. Aim of the study is evaluating the correlation
between beta thalassemia and some antigens of locus
DRB1* (class II) - HLA system. Methods and Materials.
We have carried out, during a program of prenatal diag-
nosis by CVS for beta thalassemia, a study of beta globin
gene on DNA by reverse Dot-Blot of 215 fetuses. 124
fetuses were homozigous or genic compounds for beta
talassemia and 91 were mutation free. Simultaneously,
for evaluating maternal-fetal pollution, genomic typing
of HLA DRB1* class antigens by PCR-SSP (PCR Specific
Primer specific sequences) have been performed.  The
collected data were correlated to n.4052 subjects of
regional causistry of apulian ADMO registry Results. No
statistically significance have been found between allel-
ic frequencies of control group and normal fetuses. Sta-
tistical significance have been found between allelic fre-
quencies of HLA DR 15  between the control group and
thalassemic group. Interpretation and Conclusions. We
hypothesize that HLA DR15 allele could have a sort of
“protective” value towards Thalassemia.

PU362
REPORT OF A CASE OF CONGENITAL DYSERYTHROPOIETIC ANEMIA
TYPE II (HEMPAS) IN A TEN-YEAR OLD CHILD AND REVIEW OF
THE LITERATURE
Giglio G,* Angeli E,° Romito S,^* Vendemmiati A°
*U.O.Oncoematologia, °U.O.Pediatria, O.C.
“A.Cardarelli”, Campobasso, Italy

Congenital dyserythropoietic anemia (CDAs) are
hereditary diseases characterized by the association of
refractory anemia and ineffective  erythropoiesis with
multynuclearity, karyorrhexis and other bizarre nuclear
abnormalities of erythrocyte precursors. Morphologic
and serologic findings make possible to discern three
types of CDA designated type I, II, III.  Type II CDA
(Hempas) is the most common and is characterized by
erythroblast multinuclearity, normoblastic cromatinad
and some serologic abnormalities. The latter include
sensitivity to acid hemolysis in acidified serum (Ham
test) similar to that found in paroxysmal nocturnal
hemoglobinuria and high concentration of the fetal I
antigen in the cell surface. CDA type II is rare disease
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and more than 100 patients have been described. The
CDA type II, with probable autosomal recessive trans-
mission, is caused by defects in the enzymatic glycosy-
lation of membrane proteins. The principal clinical
manifestations are normocytic anemia, variable jaun-
dice, and hepatosplenomegaly. The emoglobin level is
less than 11 g/dL in about 60% of patients; about 25%
of patients with type II have fever disease; they are
affected early in infancy and require regular transfu-
sion. The common erythrocyte abnormalities observed
in CDA II on routine blood smears are anisocytosis,
poikilocytosis, and basophilic stippling. Examining red
cell ghosts with phase contrast microscopy is possible
to detected a more specific abnormality: irregular, dark
stretches of thickened membrane. Erythroid hyperpla-
sia in the bone marrow is remarkable. In 10 to 40% of
normoblast two nuclei are present all of which are in
the later stages of maturation. The CDA II usually fol-
lows a benign course. Splenectomy is occasionally per-
formed in subjects who need frequent transfusion, and
improvement is noted after the operation. We describe
the case of a child of years 10 arrived to our observa-
tion for grave normocytic anemia, leukopenia and
thrombocytopenia and for fever. The objective exami-
nation underlined splenomegaly, cutaneous and
mucous pallor. The laboratory examination underlined:
GB 2000 mm3, GR 2230000 mm3, Hb 6.2 g/dL, MCV
79.4 fL, PLT 81.000, reticulocytes 7,19%, iron 110 y%,
normal electrophoresis of hemoglobin, RGO decreases,
negative cold agglutinin, tests of Coombs negative,
bilirubin 1.76 mg/dL, LDH 1356 UI/l, Ham test positive
and negative erythrocyte antigen I and i. The peripher-
al blood shown: anysopoichilocitosis of the red cell and
rare erythroblasts. Bone marrow aspiration relief of
dyserythropoiesis which presence of numerous orthro-
chromatic elements and binuclear polychromatophilic
erythroblasts. The molecular analysis performed by
means of PCR demonstrated a haplotype on chromo-
some 20 in the region mapping the gene CDAN2. The
young patient did not undergo splenectomy. She was
regularly transfused.

PU363
EVALUATION OF HEMOGLOBIN F CONTAINING RED BLOOD CELLS
(F+ CELLS) BY A FLOW CYTOMETRIC TECHNIQUE IN PEDIATRIC
PATIENTS WITH HOMOZYGOUS SICKLE CELL DISEASE IN THE
DEMOCRATIC REPUBLIC OF CONGO
Summa V,* Gregorj C,° Petrucci MT,° Martini V,°
Levi A,° Tirindelli MC,* Fossati C,* Annibali O,*
Bazeboso JA,** Tshilolo L,** Avvisati G*
*Ematologia, Università “Campus Bio-Medico” and
°Dipartimento di Biotecnologie Cellulari ed Ematolo-
gia, Università “La Sapienza”, Roma, Italy; **Centre
Hospitalier Monkole, Kinshasa, Democratic Republic
of Congo

Sickle cell disease (SCD) is an inherited hemoglobin
disorder characterized by chronic hemolytic anemia,
recurrent painful episodes and a large clinical hetero-
geneity, due to different haplotypes generated by dif-
ferent hemoglobin gene mutations, as well as to psy-
chosocial and environmental influences. Clinical mani-
festations in SCD are also influenced by percentage of
Fetal hemoglobin (HbF) in patients’ blood (high levels of
HbF are associated with less severe clinical manifesta-
tions and a lower number of painful episodes).In this
study we report the percentage of red blood cells con-
taining HbF (F+ cells) in SCD patients of Bantu haplo-
type and controls measured by flow cytometry. A total
of 89 pediatric peripheral blood samples collected in
Kinshasa (CDR) were analyzed in this study: 42 of these
samples were from homozygous SCD patients while 47
were from not homozygous SCD patients and therefore
used as controls. The analysis was performed on heparin
preserved samples stored at 4°C for no more than two
weeks before studies. In addition, we included 5 periph-
eral blood (PB) samples and 4 cordon blood (CB) cells
samples from normal healthy donors used as negative
and positive control, respectively. All samples were fixed
and permeabilized by Glutaraldehyde and Triton X-100
and incubated with a MoAb-HbF-FITC. Thereafter, a flow
cytometric technique was utilized for calculating the
number of F+ cells. The results were expressed as per-
centage of F+ cells respect to total number of RBC of
each sample. The positive cut off point for F+ cells was
set at 0.5% above negative population of isotype con-
trol staining cells. Among the 5 PB samples of normal
healthy donors, the% of F+ cells was above 0.5% only
in one sample in whom F+ cells were 2.08%. Samples
from CB had a% of F+ cells ranging from 12.13% to
46.58%. The mean%±SD of F+ cells in 42 SCD samples
was 5.44%±7.6 (median: 2.19%; range 0- 30.3%); in
particular 40/42 (95%) SCD patients showed a% of F+
cells >0.5%. HbF expression was also analyzed using the
Kolmogorov-Smirnov statistic test (D-value), which
allows objective and accurate identification of small dif-
ferences in fluorescence intensity. Sample with a D-val-
ue > 0.15 were considered positive. The mean D-val-
ue±SD of 42 SCD samples was 0.21±0.007 (median:
0.33; range 0.07-0.57) and 40/42 (95%) SCD patients
had a D-value >0.15. In the 47 samples of the control
population, the mean%±SD of F+ cells was 0.50%±1.06
(median: 0; range 0- 5.18%), with 12/47 (25.5%) values
above 0.5%. The mean D-value±SD of 47 control sam-
ples was 0,024±0,034 (median: 0 range 0-0.15), no one
of the patients had D-values >0.15. Correlation among
F+ cells% and D-value for the entire population was
highly significant with a r = 0.67 (p<0.0001). The com-
parison among SCD patients and controls as for the% of
F+ Cell and D-value by mean of the Mann-Whitney U-
test was also highly significant (p<0.001 for both F+
cells% and D-value). In conclusion, flow cytometry is a
useful and more precise techniques for detecting F+ cells
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in SCD patients. Moreover, the D-value is able to dis-
criminate better between normal and pathologic popu-
lation. Furthermore, this technique may allow a correct
monitoring of the therapeutic effect of Hydroxyurea on
HbF levels in SCD patients. This is important considering
that high levels of HbF are associated with less severe
clinical manifestations and a lower number of painful
episodes.

PU364
ERYTHROEXCHANGE WITH CELL SEPARATOR IN DREPANOCITICS
PATIENTS USING DOUBLE SDR (SINGLE DONOR RED CELLS-MC):
A WAY TO REDUCE HEMOGLOBIN “S” AND FERRITIN LEVEL 
Cabibbo S, Antolino A, Fidone C, Garozzo G,
Manenti O, Bonomo P
Servizio di Immunoematologia e Medicina Trasfusio-
nale, DH Ematologico,  Azienda Ospedaliera “Civile-
OMPA, Ragusa, Italy

Vaso-occlusive disease and recurrent infections are
very frequent in drepanocitic patients. Chronic transfu-
sion therapy reduces Hemoglobin S level and generally
prevent recurrent veno-occlusive disease but simultane-
ously determines a progressive increase of ferritin level
that need a regular chelation therapy with poor compli-
ance from patients. Erythroexchange is an alternative
method to maintain a low Hemoglobin S level and pre-
vent ferritin level increase but the use of standard red
blood cell for transfusion therapy don’t resolve the infec-
tious risk and the incidence of allo-immunization due to
high transfusional exposure. Tryng to reduce trasnfu-
sional risk but maintaining the advantage of procedure
we made the erythroexchange using double single donor
red cells (SDR). The erythroexchange was done with man-
ual method or with automathic cell separators that
reduces procedure time. Now we show the data of 10
patients that regularly performed erythroexchange with
automathic cell separators using double single donor red
blood cell (SDR), comparing them to patients subjected
to chronic simple transfusional therapy and manual or
automatic erythroexchange using standard red blood cell
regarding number of transfusions, alloimmunizzation
occurred, number of vaso-occlusive episodes and quali-
ty life. This preliminary analysis would establish the
advantages, the complications and efficacy of erithroex-
change with automathic cell separators using double sin-
gle donor red blood cells (SDR) in patients that otherwise
were chronically transfused or subjected to manual ery-
throexchange using standard red blood cells to avoid
vaso-occlusive disease or recurrent infections. Results:
Erythroexchange with automatic cell separator using
double single donor red blood cells or standard red blood
cells was well tolerated and the levels of ferritin were sta-
ble in patients subjected to automatic or manual ery-
throexchange, without concomitant chelation therapy,

whereas ferritin level increased in chronically transfused
patients. None of patients developed new vaso-occlu-
sive episodes, maintaining level of hemoglobin S before
erythroexchange and before transfusion below than 60%.
Nevertheless erythroexchange with cell separator using
standard red blood cells required greater transfusional
exposition than cronical transfusion or manual ery-
throexchange exposing the patients to higher transfu-
sional risk. Erythroexchange with automatic cell separa-
tor using double single donor red blood cells, instead,
showed a lower transfusional risk but maintain the
advantages of erythroexchange with cell separator.
Moreover the analysis of recovery days showed a 50%
reduction in patients subjected to erythroexchange with
automathic cell separators, improving their quality life.
Conclusions: We think, for this preliminary experience,
that erithroexchange is safe and effective method to con-
trol hemoglobin S levels, to limit iron accumulation, to
reduce vaso-occlusive disease and to meliorate the qual-
ity life of drepanocitic patients that present severe vaso-
occlusive episodes. We think also that using standard red
blood cell the trasfusional risks are very high. The ery-
throexchange with cell separator using double single
donor red blood cells (SDR) is a safe method to reduce
transfusional risk and maintain advantages of precedure.

PU365
SERUM VASCULAR ENDOTHELIAL GROWTH FACTOR (VEGF) IN
INSULIN DEPENDENT DIABETES MELLITUS (IDDM) ANEMIC
PATIENTS
Ricerca BM, Piccirillo A, Pitocco D,* Storti S,
Marino M, Manto A,* Caputo S,* Ghirlanda G,*
Leone G
Hematology Institute, Diabetes Unit, Internal Medicine
and Geriatrics Institute, *Catholic University of Sacred
Heart, Rome, Italy

In a previous report, we observed impaired Erythro-
poietin (EPO) production in Insulin Dependent Diabetes
Mellitus (IDDM) anemic patients. This finding is present
also in very early stages of renal involvement, when
proteinuria is the only sign of diabetic nephropathy. It
is not clear why diabetic patients differ from other
nephropatic patients who present a blunted Epo
response to anemia much later. Our results are in accor-
dance with other Authors’ observations. Vascular
endothelial growth factor (VEGF) is one of the most
important cytokines involved in embryonic vasculoge-
nesis and angiogenesis. Many reports focused the rela-
tionship between VEGF and the vascular complications
of IDDM. Hypoxia is a potent stimulus for VEGF as far
as for EPO production. Many experimental evidences
demonstrated that the pathway of the hypoxia induced
production is the same for VEGF and EPO. In two series
of neoplastic patients, VEGF was higher in anemic
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patients in comparison to those with normal Hgb lev-
els, perhaps, as a consequence to tissue hypoxia. We
examined 47 IDDM diabetic patients (21 M; 26 F; aged
23-71, median 37); 35 of them had Hgb 8805;11,5 g/dL
(non anemic diabetes-nAD) (13.1±2 g/dL) and 12 had
Hgb value under this level (Anemic Diabetes-AD)
(10.7±0.7). CBC, serum EPO and VEGF (ELISA-R&D Sys-
tem), the most important serum parameters were
assayed. Forty-two blood donors (18 M; 23 F) entered
the control group. The purpose of the study was to ver-
ify if our diabetic patients have an overproduction of
VEGF and if so, how anemia influences the VEGF val-
ues. The results obtained can be summarised as fol-
lows: i) as previously reported, AD patients have a
blunted EPO response to anemia (9 out of 12 patients;
75%); ii) 7 out of 12 anemic patients presented diabetic
neuropathy and retinopathy; iii) the VEGF in all dia-
betes patients is higher than in control group:
350,9±224,9 pg/mL versus 176±157,8 pg/mL;
p<0.0001; iv) the VEGF in AD group is lower than in
nAD group (237.9±158.4 pg/mL vs 389.7±233 pg/mL;
p= 0.04) and comparable to control group values
(176±157.8; p= n.s.); v) VEGF values are not correlat-
ed to any diabetes complications. Many hypotheses
were formulated to explain the early EPO production
impairement observed in diabetic patients such as uri-
nary loss of the hormone caused by proteinuria, early
fibrosis of kidney interstitium, low adrenergic stimula-
tion overall in neuropathic patients. Our results show
high VEGF levels in diabetics, but, in those anemic,
VEGF production seems to be lower. This finding differs
from what observed in neoplastic patients, whose over-
production of VEGF is further increased by anemia. So,
our data could suggest that, in AD, the pathway induc-
ing EPO and VEGF production in response to hypoxia,
perhaps is misfunctioning. These data are preliminary
and they need further elucidations also with in vitro
studies.

PU366
HEMATOLOGIC FEATURES OF EATING DISORDERS
Ricerca BM, Ciocca A,* D’ Arista P,* Storti S, Damiani
P, Forni F,° Scribano D,° De Risio S,* Leone G
Hematology Institute, Psychiatry and Clinical Psyco-
logy Institute*, Biochemistry and Clinical Biochemistry
Institute°, Catholic University of Sacred Heart, Rome,
Italy

We examined 62 women affected by Eating Disorders
(EDs): 30 anorexia nervosa (AN), 27 bulimia nervosa
(BN), 5 eating disorders no other specific (EDNOS). Thir-
ty healthy women entered the control group. Body
Mass Index (BMI), complete blood count (CBC) and dif-
ferential, Reticulocytes, serum iron, TIBC, ferritin, vita-
min B12 and folate, the most important laboratory

parameters and Hamilton depression rating scale (21
items) score (HDRS21) were assessed. The aim of this
study was to give a new insight on hematologic fea-
tures in EDs; secondly, to clarify if a difference of hema-
tologic and/or hematochemical parameters is present
between AN and BN. Hgb, Hct, MCHC, TSI and WBC
are significantly lower in patients (all together) as far
as the absolute neutrophil, monocyte and lymphocyte
counts while Red Cell Distribution Width (RDW) and
HDRS21 score are higher. Considering AN and BN in
separate groups, some difference were observed: in BN,
only neuthrophils are lower than normals, the anemia
is more frequent (even thoug without statistical sig-
nificance) and the Red Blood Cell (RBC) indices and
Transferrin Saturation Index (TSI) indicate more clear-
ly an iron deficient status in comparison to anorexic.
These results are summarized in the table 1.  Only in BN
patients RDW shows an inverse correlation to ferritin
(p=0.047) and the frequency of low ferritin values is
higher in BN than in AN (p=0.027). Moreover, in all
patients, BMI correlates directly with WBC (p=0.037),
Lymphocytes (p=0.009), RBC (p=0.001) and Reticulo-
cytes (p=0.047) and inversely with MCV (p=0.005),
MCH (p=0.005) and ferritin (p=0.031). No significant
difference is present for vitamin B12 and folate.
HDRS21 score is higher in BN than in AN but shows a
significant correlation only with the length of the dis-
ease. We conclude, that WBC count and lymphocytes,
in particular, are strictly related to the nutritional sta-
tus. Anemia is not very frequent and severe in EDs. Nev-
ertheless, two different erythropoietic patterns can be
recognised. In AN erythropoiesis is very little compro-
mised perhaps for the reduction of body demands (low
BMI, loss of menstruation). On the contrary in BN ane-
mia, erythrocyte indices alterations and a poorer iron
status are present indicating the unbalance between
the nutrition defect and normal body demands (normal
BMI and mestruation).

Table 1. Results (mean±SD).

Anorexia p Controls p Bulimia
n=62                           n=30 n=28

WBC (103/µL) 5.6± 1.1 <0.0001 7.2±1.4 n.s. 6.3±1.92

Neutrophils (103/µL) 3.1±1.5 <0.0001 4.1±1.0 0.014 3.3±1.12

Lymphocytic 103/µL) 1.8±1.8 0.001 2.3±0.4 n.s. 2.2±0.73

Monocyte (103/µL) 0.38±1.1 <0.0001 0.52±0.1 n.s. 0.47±0.18

RBC (106/µL) 4.2±1.4 0.000 4.58±0.2 0.042 4.3±0.36

HGB (g/dL) 12.7±2.07 0.000 13.6±0.7 <0.000 12.5±0.88
HTC (%) 38.5±1.5 0.001 40.7±2.1 0.003 38.7±2.5
MCH (g/dL) 29.9±1.2 n.s. 88.6±1.3 0.024 28.8±1.8
MCHC (g/dL) 29.9±1.2 0.044 33.5±0.7 <0.000 32.5±0.8
RDW(%) 12.5±3.2 0.017 11.4± 0.6 <0.000 12.2±0.9
Retic. (103/µL) 53.3±1.1 n.s. 60.3±18.3 0.025 49.7±13.3

TSI (%) 27.7±1.4 n.s. 33.6±0.1 0.016 24.5±12.2
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PU367
δ-CHR: A NEW METHOD TO CHARACTERIZE ANEMIC STATES
Vicinanza P, Catalano L,* Pollio G,* Vicinanza M,
Di Chiara P, Camera A,* Rotoli B*
Azienda Ospedaliera S. Giovanni di Dio e Ruggi
Aragona, Salerno, *Cattedra di Ematologi,
Università Federico II Napoli, Italy

Reticulocyte mean corpuscular hemoglobin (CHr)
gives information on hemoglobin synthesis and on iron
availability (as a parameter more stable than ferritin or
transferrin saturation), and is a very early indicator of
iron therapy efficacy. Some limitations exist, attribut-
able to its unique normal value (27 pg) proposed by a
few researchers, which cannot be satisfactorily applied
in case of micro or macrocytosis. We tried to improve
the capacity of this index to classify anemia by the
application of dynamic reference values (CHr-a). We
studied 266 subjects: 207 normal controls, 58 anemic
patients (42 hypochromic, 5 normochromic, and 11
hyperchromic anemias) and a single patient with iron
deficiency anemia during iron supplementation. CHr
was calculated as follows: CHr = CHCMr × MCVr, where
mean corpuscular hemoglobin concentration of retics
and mean corpuscular volume of retics were directly
measured by the H3-Bayer analyzer. Then, we consid-
ered the difference between the calculated CHr and
the CHr expected for the MCVr of the subject studied
(CHr-α) (δ-CHr= CHr-CHr-α). CHr-a was calculated as
follows: as CHr and MCVr are in direct proportion and
as CHr= CHCMr × MCVr identifies a straight line pass-
ing through the origin of orthogonal axes, we con-
structed a line (Figure) taking into consideration mean
CHr and MCVr values of the 207 normal subjects. Then
we calculated each CHr-a for each MCVr included in
the interval between 45÷150fL. If we report on the
orthogonal axes each CHr and MCVr of the 58 anemic
patients, three clusters are identifiable: on the left of
the line (hypochromic), on the right of the line (hyper-
chromic) and on the line itself (normochromic). 

This distribution is even clearer if we consider δ-CHr
values, which is higher than, equal to or minor than
zero in hypochromic, normochromic or hyperchromic

anemia, respectively. Furthermore, CHr gives informa-
tion more accurate than ferritin during iron therapy.
The single patient we studied continued to take iron,
taking into account the persistence of negative δ-CHr,
although he had attained normal ferritin and hemo-
globin levels, and hemoglobin further increased and
then stabilized when δ-CHr was equal to zero.In con-
clusion, in anemic syndromes δ-CHr easily allowed the
identification of three groups (hypo, hyper and nor-
mochromics) and was more helpful than ferritin to
address iron supplementation.

PU368
RITUXIMAB FOR THE TREATMENT OF PURE RED-CELL APLASIA DUE
TO ANTI-ERYTHROPOIETIN ANTIBODIES IN A PATIENT WITH CHRONIC
RENAL FAILURE
Finelli C, Mandreoli M,* Vianelli N, Tani M, Vigna E,
El-Cheikh J, Dizdari A, Gaitani S, Zaja F,** Santoro A,*
Baccarani M
Istituto di Ematologia e Oncologia Medica “Seràgnoli”,
*Divisione di Nefrologia, Azienda Ospedaliera “S.
Orsola-Malpighi”, Bologna, °Clinica Ematologica,
Università di Udine, Italy

A 80 yr male, affected by chronic renal failure, was
started on recombinant human erythropoietin (rHuEPO)
at a weekly dosage of 4.000 U, subcutaneously, because
of progressive anemia, on January 2002. He initially
showed a favourable response to rHuEPO, but, on August
2002, still on rHuEPO, his Hb level unexpectedly dropped,
and he required packed red cell trasfusions. Common
causes of rHuEPo failure (i.e.: iron deficiency, infection,
flogosis, bleeding) were excluded. rHuEPO dosage was
increased up to 4.000 U×3/week, without any response,
and persistence of transfusion need. On September 2002
rHuEPO was definitively stopped, and a regular mainte-
nance transfusion regimen was planned. At that time,
normochromic normocytic anemia was present, and
reticulocytes were severely reduced (0.2%). Other caus-
es of anemia (i.e. hemolysis, iron deficiency, folate or
B12 deficiency, bleeding) were excluded. The bone mar-
row aspirate and biopsy showed a picture of Pure Red
Cell Aplasia (PRCA). B19 Parvovirus infection was also
ruled out. On the basis of these findings, the rare and
recently described (Casadevall N et al., N Engl J Med,
2002) PRCA caused by anti-erythropoietin antibodies
was suspected. The search for anti-erythropoietin anti-
bodies (immunoprecipitation test) was positive, and con-
firmed our diagnostic assumption.  Because of advanced
renal failure, the more common immunosuppressive
treatments, (i.e. corticosteroids, cyclosporin or cytotox-
ic drugs) were not feasible. On the basis of recent
favourable result obtained in several autoimmune dis-
orders (Zaja F et al., Haematologica, 2002), the patient
was started on Rituximab (375 mg/m2/week, for 4 times)
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on January 2003. After the end of the last dose of Rit-
uximab, rHuEPO was started again, at a weekly dosage
of 8.000 U, intravenously. Reticulocytes gradually
increased up to 7% after 2 weeks of rHuEPO treatment,
and the last transfusion was performed on March 2003.
From then on, the Hb level steadily increased up to 11.9
g/dL, on april 2003, and the patient, at the time on writ-
ing, is still free from transfusions, still receiving the same
dose of rHuEPO i.v.. On May 2003, the bone marrow
aspirate showed a marked increase of erythroblasts, and
CD20+ cells, either in bone marrow or in peripheral blood,
were still absent. 

PU369
CYCLOSPORIN-A (CS-A) FOR REFRACTORY COOMBS-NEGATIVE
AUTO-IMMUNE HEMOLYTIC ANEMIA
El-Cheikh J, Finelli C, Piccaluga PP, Vigna E, Malagola
M, Rondoni M, Gaitani S, Bosi C, Dizdari A, Baccarani M
Istituto di Ematologia e Oncologia Medica “Seràgnoli”,
Universita di Bologna, Azienda Ospedaliera
“S. Orsola-Malpighi”, Bologna, Italy

A 35 year old female came at our observation on
November 2000. She had been successfully treated in
1991 with steroids for auto-immune neutropenia. In
the subsequent period the hematologic parameters had
been normal. On November 2000, she was referred to
another institution because of fatigue, jaundice, and
low grade fever (37.5°C). The laboratory data showed:
severe anemia (Hb 3.5 g/dL), (MCV 92.9 mm3) with a
low-normal reticulocyte count (2.7%), and laboratory
evidence of hemolysis: increased indirect bilirubin (3.23
mg/dL), decreased aptoglobin (5 mg/dL), increased LDH
(699 UI/L). Direct antiglobulin test (DAT) was negative.
The search for anti-nuclear antibodies was positive at
low titer. Paroxysmal nocturnal hemoglobinuria was
excluded by cytofluorimetric tests. Bone marrow aspi-
rate and biopsy showed an hyperplastic erythropoiesis,
but ineffective. The patient initially received erythro-
cyte transfusions, but the increase of the Hb level was
scanty and transient. On the basis of these data, a diag-
nosis of Coombs-negative AIHA with reticulocytopenia
was made. The patient was initially treated with methyl-
prednisolone (2 mg/kg/day), but after 2 weeks the
hematologic picture was not changed. Subsequently,
she received a course of immunosuppressive treatment
(cyclophosphamide, 0.5 g/day for 5 days), while contin-
uing steroids (40 mg/day), and transfusions. After one
month she was admitted to our Institution. Hemoglo-
bin concentration was 7.2 g/dL, MCV was 92.4 mm3,
without reticulocytosis (2.7%). Laboratory signs of
hemolysis were still present (indirect bilirubin 1.19
mg/dL; aptoglobin: 36 mg/dL). The bone marrow aspi-
rate was compatible with hemolytic anemia. From Jan-
uary 2001 we administrated Cs-A (5 mg/kg/day), while

continuing intermediate-dose steroids. After 6 weeks, a
significant improvement was evident: Hb was 9.6 g/dL
(without transfusions), MCV was 99.7 mmc, with 14.5%
of reticulocytes. From then on, in spite of the tapering
of steroids, the increase of Hb level continued, reach-
ing a normal value (without hemolysis) after 14 weeks.
Corticosteroids were definitely stopped after 9 months,
and she is still in hematologic remission, while on Cs-A
maintenance treatment (4 mg/kg/day).

PU370
A COMPUTERIZED CLINICAL AND LABORATORY DATABASE FOR THE
STUDY OF G6PD DEFICIENCY 
Caforio MP,* Maffi D,* Knijn A,° Caprari P,*
Pasquino MT,* Cianciulli P,# Sorrentino F,# Roazzi P,°
Di Benedetto C,° Salvati AM*
*Laboratorio di Biochimica Clinica, Istituto Superiore
di Sanità; °Servizio Elaborazione Dati, Istituto Superio-
re di Sanità; #Day Hospital Talassemie, Ospedale
S. Eugenio, Roma, Italy

The development of computer based systems to cap-
ture, store and elaborate clinical data is an important
tool to improve the patient care and to enhance med-
ical decision-making. This is especially true for genetic
diseases showing heterogeneous clinical and laborato-
ry features. G6PD deficiency is a widespread sex-linked
hereditary enzymatic disease in humans with a marked
molecular heterogeneity. The clinical manifestations
range from hemolytic anemia, induced by drugs or infec-
tions, to favism, neonatal jaundice or, in a few sporadic
cases, congenital nonspherocytic hemolytic anemia. The
laboratory diagnosis relies on the demonstration of
decreased G6PD activity in the red blood cells. In the
heterozygous state, the residual enzyme activity is high-
ly variable and a number of cases can escape the cor-
rect diagnosis. Therefore the definitive diagnosis is
achieved by a diagnostic protocol including family study
and both enzymatic and molecular tests. The prevention
of acute hemolytic episodes is achieved by avoiding risk
factor (i.e. fava beans, drugs), and taking into account
the  case history. We present a clinical and laboratory
database, with integrated modules, which could be used
as case sheet of G6PD deficient patients. The modules
are designed according to logical criteria which are the
bases of a standardized protocol for diagnosis and clin-
ical follow up. The database consists of four sections
containing homogeneous information: i) family and per-
sonal data, ii) clinical data, iii) laboratory findings, iv) fol-
low-up data and information. To standardize data col-
lection and avoid redundancy each section is arranged
as a check-list. Each section includes a number of mod-
ules. The clinical data section includes four modules: i)
family and pathological anamnesis, ii) clinical examina-
tion, iii) therapy and iv) follow up. The laboratory find-
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ings are recorded in tree modules: i) basic hematologic
and serological data, ii) biochemical data (red blood cell
G6PD, PK, GSH), iii) molecular data. The software was
developed in MS Access 2000 as application client-serv-
er with remote access by means of an internet browser.
Security was implemented through insertion of a cou-
ple username/password. The user interface has been
carefully designed to provide a user friendly tool, main-
taining, at the same time, high-level interaction. Further
facilities were added to the programme: the possibility
to perform simple statistical elaboration, data export in
various formats, production of printed reports of the
case history. Our database model is useful to study the
relationship between clinical features and biochemical
or molecular data. At the same time the play back data
consultation enables to make a patient related risk
assessment. Such an exhaustive record of information
could be used for case registration at national or inter-
national level and for epidemiological research.

PU371
ACANTHOCYTOSIS AND NEURODEGENERATIVE SYNDROMES:
A NEW ABNORMALITY OF ERITHROCYTE MEMBRANE PROTEINS
Caprari P,* Tarzia A,* Salvati AM,* Cianciulli P,°
Rum A,^ Orlacchio A,^ Centonze D,^ Calabresi P^ 
*Laboratorio di Biochimica Clinica, Istituto Superiore
di Sanità; ° Day Hospital Talassemie, Ospedale S. Euge-
nio; ^ Clinica Neurologica, Dipartimento di Neuro-
scienze, Università di Roma, Tor Vergata Roma, Italy

Background: Most forms of acanthocytosis are asso-
ciated with acquired or inherited abnormalities of
membrane lipids. In rare subjects with acanthocytosis,
membrane protein abnormalities have been detected
but the mechanism whereby they lead to acanthocyte
formation is unknown.1 Neuroacanthocytosis (NA) is a
rare multisystem degenerative disorder of the nervous
system associated with acanthocytosis in peripheral
blood and normal lipoproteins. Mutations in the NA
gene on chromosome 9q21 encoding chorein were
recently found to cause the disease.2 Aim: Four patients
with atypical neuroacanthocytosis were studied to
investigate the cause of morphological abnormalities
and the relationship with the neurodegenerative
processe. Methods. Hematologic analyses and meta-
bolic studies on liver and thyroid functions, serum cop-
per, ceruloplasmine, vitamin A and E levels, creatine
phosphokinase, and lipoproteins (ApoA1, ApoB) were
performed. The genomic DNA of the chorein gene was
analysed by direct sequencing.2 Erythrocyte membrane
proteins were analysed by polyacrylamide gel elec-
trophoresis in sodium dodecylsulphate (SDS-PAGE).3
The self-association spectrin forms were determined
by non-denaturing gel electrophoresis of crude spectrin
extracts. Protein bands were quantified by Fluor-S Mul-

tiImager (BIO-RAD) equipped with a MultiAnalyst 1.1
software. Results. The patients showed hyperkinetic
movements, involuntary orofacial contractions, and
choreic movements of all four limbs. Brain MRI did not
reveal pathological findings and genetic data excluded
Huntington’s disease. A relevant number of acantho-
cytes was observed in all patients (> 25%) without
anemia and metabolic disorders. McLeod syndrome had
been excluded. No mutations were found in the chor-
ein gene. Abnormalities of erythrocyte membrane pro-
teins were evidenced: a deficiency of protein 4.1R in all
patients and an increase in spectrin dimers was also
evident in three of them, suggesting a defective spec-
trin dimer-tetramer self-association. The erythrocyte
4.1R defect was also evident in the relatives, without
neurodegenerative disorder. Conclusions. Abnormali-
ties of the major integral membrane protein band 3
have been reported in few cases of autosomal recessive
chorea-acanthocytosis, although the relationship
between this and the neurodegenerative processes was
not determined.1 Recently the chorein gene was iden-
tified and different mutations of chorein gene have
been demonstrated in chorea-acantocytosis.2 In this
study we describe four patients with neuroacanthocy-
tosis without chorein gene mutations and with a new
specific alteration of erythrocyte membrane: a defect
of protein 4.1R. Erythroid protein 4.1R is an 80-kDa
skeletal protein necessary for structural organization
and stability of red cell cytoskeleton. A protein 4.1R
deficiency could give reason of the morphological
abnormalities observed in these syndromes and a role
of 4.1R in brain could be hypothesised.

Bone Marrow Aplasias

PU372
SEVERE T-MEDIATED BONE MARROW APLASIA IN A PATIENT WITH
SPLENIC LYMPHOMA WITH VILLOUS LYMPHOCYTES (SLVL)
PREVIOUSLY TREATED WITH FLUDARABINE REGIMEN
Carola A, Improta S, Polistina MT,* Sagristani M,
Sansone M,* Rocco S, Russo A,* Gonnella F,
Russolillo S, Nitrato Izzo G, Mastrullo L
UO di Ematologia, *Servizio di patologia clinica, P. O.
“San Gennaro”, ASL Napoli 1 *settore specializzato;
ematologia e biologia molecolare, p.i. Loreto Crispi,
ASL Napoli 1, Italy

A 70-year old man was sent to our hematology
department because of a leukocytosis (wbc
30000/mm3) with lymphocytosis (20000/mm3) and mild
anemia (Hb: 11.5 g/dL). At physical examination small
nodes (size less than 1 cm) were present at all superfi-
cial sites. Moreover, it was found an increase of size (5
cm from left last rib) and of consistency of the spleen
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paralleled by a mild hepatomegaly. Total body CT scan
confirmed the increase of spleen size without signifi-
cant lymphoadenomegaly of deep 1ymphnodes. Mor-
phology of peripheral circulating lymphoid cells showed
that they were small size lymphoid cells with, some-
times, a small evident nucleolus and short cytoplasmic
extroflessions (villi). Cytochemical analysis resulted
negative for the tartrate resistant acid phosphatase
(TRAP). The immunological pattern of lymphoid popu-
lation was the following: CD19+, CD2O+, CD22+, CD5±
(expressed at low density only on a part of the B- lym-
phoid population), CD23-, CD43-, FMC7+, CD79b+,
CD1O−, CD11c−, CD1O3−, smIg+. Bone marrow biopsy
showed infiltration by an atypical CD20 lymphoid pop-
ulation formed by villous cells. On the basis of these
data we diagnosed a splenic lymphoma with villous
lymphocytes (SLVL). Therefore, the patient was sub-
jected to the following treatment schedule: 25 mg/m2

fludarabine i.v. for 5 days every 4 weeks. Five total
treatment cycles were performed and the treatment
was well tolerated. One month after the last cycle the
patient was subjected to a disease re-staging that
showed only histological bone marrow infiltration by an
atypical CD20 villous lymphoid population. Thereafter,
the patient was subjected to a follow-up without ther-
apy. After 6 months the patient developed a severe ane-
mia (Hb: 6 g/dL), leukopenia (wbc: 1500/mmc) and
thrombocytopenia (Plt: 60000/mmc). At the physical
examination signs of disease recurrency were not pre-
sent. Bone marrow examination showed a medullary
hypoplasia with a minimal infiltration by an atypical
CD20 villous lymphoid population. The molecular analy-
sis with PCR of the marrow blood revealed the presence
of the rearrangement of the γgene of the T cell recep-
tor (TCR). After 2 weeks of supportive care the clinical
conditions of the patient worsened and the pancy-
topenia increased. A new bone marrow examination
showed a severe aplasia with the absence of CD20 B
lymphocyte infiltration but the presence of CD45R0 T
lymphoid cells. The molecular analysis confirmed the
presence of genetic clonal rearrangement of the γgene
of TCR. The patient died for infective complications
before any specific treatment could be started. The
development of autoimmune diseases or of second neo-
plasms in patients affected by B cell chronic lympho-
proliferative disorders is well known, above all in the
case of chronic lymphocytic leukemia. Until today, at
our knowledge, T lymphoproliferative disorders able to
induce a severe bone marrow aplasia were never
described in patients affected by SLVL. Further studies
are needed to investigate on the role of chemotherapy
in the onset of the aplasia in patients affected by SLVL
and on the real incidence in the population of the SLVL
since the latter is often misdiagnosed and confused as
a generic B cell chronic lymphoproliferative disease or
as an atypical chronic lymphocytic leukemia.

PU373
SUCCESSFUL TREATMENT OF ACQUIRED APLASTIC ANEMIA WITH
RITUXIMAB IN A PATIENT WITH FOLLICULAR NHL 
Laszlo D, Agazzi A, Bertolini F,  Alietti A, Pruneri G,
Martinelli G
Hematoncology Division, European Institute of Onco-
logy, Milan, Italy

Acquired aplastic anemia (AA) is characterized by
peripheral blood pancytopenia and hypocellular bone
marrow. Idiopatic AA represents almost 90% of cases of
acquired AA and the diagnosis of the disease is mainly
one of exclusion, made by eliminating the other causes
of marrow hypocellularity. The choice of primary treat-
ment should be based on the availability of an HLA-iden-
tical sibling, the age of the patient and the severity of the
disease. Patients without a donor should be given imm-
nunosuppressive therapy (IS) as the first line therapy with
ATG based regimen combined with cyclosporin A. Recent-
ly, few reports suggest a role of monoclonal anti-CD 20
antibody Rituximab in the treatment of monolinear
autoimmune disease as pure red cell aplasia or immune
thrombocytopenic purpura refractory to the convention-
al IS therapy. Herein we report a case of idiopatic AA
treated with Rituximab at our Instute. A female patient,
64 years old, affected by follicular NHL, stage IIA, was
admitted at EIO in February 1999. She received chlo-
rambucil and prednisolone as first-line therapy, achiev-
ing a complete remission after 5 cycles. In April 2000
she had a disease recurrence in the abdomen and was
treated with 4 cycles of Rituximab at standard dose,
obtaining again a complete response. One year later,
without any clinical or radiological evidence of disease
progression, she developed a severe pheripheral pancy-
topenia requiring intensive blood and platelet support. A
bone marrow trephine biopsy and a marrow aspirate
showed a cellularity <5% without evidence of lympho-
proliferative disease or myelodisplastic syndromes, cyto-
genetic was normal (46,xx). Further evaluations exclud-
ed a paroxysmal nocturnal hemoglobinuria. We started
a steroid therapy with full dose prednisolone that did not
change the pheripheral pancytopenia and the need for
blood transfusions. Considering the recent reports
describing the clinical activity of anti-CD20 in patients
with autoimmune disorders, we decided to re-treat our
patient with standard dose Rituximab (375 mg/m2). A
prompt hematologic recovery was observed just after the
first administration; the patient received a total of 4
weekly doses of Rituximab without any complications.
The bone marrow re-evaluation performed one month
after the end of the treatment showed a 40% cellulari-
ty with normal hematopoiesis. The patient is still in com-
plete hematologic remission. This experience shows
promising efficacy of Riruximab as single agent in
acquired AA; further experience are need to confirm our
single observation.
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PU374
INCREASED TNF-α, IFN-γAND APOPTOSIS IN A CASE OF PURE RED
CELL APLASIA
Barcellini W, Fracchiolla NS, Zaninoni A, Maiolo AT,
Zanella P, Cortelezzi A°
Dipartimento di Ematologia, Ospedale Maggiore
Policlinico IRCCS, and Istituto di Scienze Mediche°,
Milan, Italy

Pure red cell aplasia (PRCA) is associated with viral
infection (especially parvovirus B19), autoimmune, and
lymphoproliferative diseases. Antibodies cytotoxic for
marrow erythroid cells or directed against erythropoi-
etin have been described in this setting and T cells in
PRCA patients may suppress erythropoiesis in vitro. In
a case of PRCA associated with clonal expansion of
granular lymphocytes, the γ/δ T-cells lysed bone mar-
row proerythroblasts. Finally, PRCA responds to immu-
nosuppressive therapies. An autoimmune pathogenesis
has been hypothesized also in aplastic anemia (AA), a
disease closely related to PRCA. Increased Th-1 cyto-
kines (IL-2, TNF- α, IFN-γ and MIP-1 α) have been
demonstrated in AA, and stem cells presented increased
apoptosis. In a PRCA patient, we have studied cytokine
production by peripheral blood (PB) and bone marrow
(BM) mononuclear cells (MC), and explored apoptosis
in PBMC and BMMC.  SA, a 65 years old male, pre-
sented severe anemia (66 g/L), and a diagnosis of PRCA
was made by bone marrow aspirate and trephine biop-
sy. The patient was treated with antilymphocyte glob-
ulin, cyclosporine and steroids without obtaining clin-
ical response.  We evaluated TNF-α, IFN-γ, and IL-2 in
the peripheral blood (PB) and bone marrow (BM) mono-
nuclear cells (MN), apoptosis in the PBMC and BMMC,
and short term cultures of in toto BM, and CD34+
BMMC. TNF- α production by PMA stimulated patien-
t’s PBMC was more than 10 times that observed in con-
trol cultures. On the contrary, both IL-2 and IFN-gam-
maxproduction were reduced in patient’s cultures com-
pared with controls. Considering cytokine production by
BMMC cultures, IFN-γ was 10 times greater in the
patient than in control, IL-2 was comparable, and TNF-
α reduced. As far as DNA-fragmentation is concerned,
patient’s PBMC showed increased percentages com-
pared with healthy controls. Values were even higher in
patient’s BM than in PB. Addition of TNF-α further
increased DNA fragmentation, particularly in BMMC.
Short term colony-forming unit assays showed no sig-
nificant differences in the clonogenic activity of CD 34+

versus BMMC, and of BMMC versus BMMC incubated
with autologous or human AB serum, with or without
Campath-1H. In particular, in all the cases BFU-E were
absent, while CFU-GM were in the normal range.  Our
results showed that in this PRCA patient there was an
increased production of TNF-α and IFN-γby PBMC and
BMMC, respectively. Both cytokines are mediators of

Th-1 and cytotoxic T-cell responses and thus their
increase may play a role in cellular immune-mediated
destruction of hematopoietic stem cells. IFN-γ over-
production in bone marrow but not in peripheral blood
is interesting, suggesting a compartmentalization of
the cytotoxic response in the site of erythropoiesis. Fur-
thermore, in PBMC and, more markedly, in patient’s
bone marrow, we demonstrated an increased apopto-
sis, that was even greater in the presence of TNF-α.
These data are consistent with the hypothesis that
depletion of stem cells occurs through increased apop-
tosis, as already reported in AA. Finally, results of bone
marrow clonogenic activity are consistent with selec-
tive destruction of early erythroyd progenitors. In con-
clusion, our results demonstrate an increased Th-1
cytokine response and an increased apoptosis, sug-
gesting their role in the destruction of erythroid prog-
enitors in a case of PRCA.

PU375
PANCYTOPENIA ASSOCIATED WITH LEFLUNOMIDE AND
METHOTREXATE (MTX): REPORT OF ONE CASE
Zigrossi P, Paccagnino L, Bertoncelli MC, Bobbio F,
Cognein P,* Campanini M
Divisione Medicina 2, Ospedale Maggiore della Carità,
Novara, *Divisione Gastroenterologia, Ospedale
Maggiore della Carità, Novara, Italy

Leflunomide is a novel agent for the treatment of
rheumatoid arthritis. It is used in cases resistant to oth-
er therapies and its immunosuppressive effect is associ-
ated to an antiproliferative action. Recently, some aus-
tralian authors reported about 9 cases of pancytopenia
(hemoglobin <10 g/dL, platelets <100×103/mm3, neu-
trophils<1,5×103/mm3) occurring in patients taking
leflunomide. Seven out of 9 patients were taking con-
comitant MTX (Ann Pharmacother 2003;37:149). Prior
to this report there was only one published case of pan-
cytopenia associated with leflunomide treatment. Also
MTX showed a pancytopenia rate of 2% when assumed
for rheumatoid arthritis at doses of 7,5-12,5 mg/week.
We hereby report a well documented case of pancy-
topenia in a 73 years old woman who was taking MTX
since 4 years. Leflunomide was introduced a month
before, and stopped two weeks later when fever
appeared. Leflunomide was suspended since 14 days
when the patient was admitted in our department. She
had fever up to 39,5°C, diffuse bilateral rales, poor gen-
eral conditions, mild dyspnea and hypossiemia (PO2 52
mmHg). Blood and urine cultures were negative. Chest
X ray did not show broncho-pneumonic infiltrates. Neu-
trophils were 600/mm3, hemoglobin 7,7 g/dL, platelets
48.000/mm3, MCV was 103 mm3. Bone marrow aspirate
showed global hypoplasia; erytroid series was well rep-
resented with megaloblastic features, myelod series was
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scarce, with maturation stopping to promyelocites, there
was also evident megacariocytes reduction. Bone mar-
row biopsy showed hypocellularity (40%) with preva-
lence of immature myeloid elements and mild dyser-
itropoiesis. Immunophenotypic analysis of bone marrow
aspirate showed 5% CD 34 elements and a maturation
defect of myeloid series. Cytogenetic analysis was nor-
mal. We treated the patient with a dayly course of pred-
nisone 25 mg, folic acid 15 mg, lenograstim 33,6 MIU,
levofloxacin 500 mg, meropenem 3 gr. Peripheral pan-
cytopenia lasted 10 days. A rapid progressive normal-
ization of hematologic parameters, and remission of
fever and lung symptoms occured later on. This patient
had a bone marrow transient hypoplasia arising two
weeks after the introduction of leflunomide therapy. In
the other reported cases pancytopenia arised 11-298
days following drug introduction. The suspension of
leflunomide when symptoms appeared could not have
been sufficient to avoid the development of the adverse
reaction, since this drug is washed out very slowly (14
days). The patient was also taking MTX, without adverse
events, since 4 years. The interaction beween these two
drugs led to a complex hematologic damage, that made
the interpretation of bone marrow smear quite difficult,
in particular at morphologic examination we could not
exclude a diagnosis of myelodysplasia.

PU376
APLASTIC ANEMIA ASSOCIATED WITH RECURRENT EOSINOPHILIC
GASTROENTERITIS
Andretta C, Catalano L, Luciano L, Guerriero A,
Lucania A, Persico M,* Rotoli B
Cattedra di Ematologia, Università Federico II,
*Medicina Interna ed Epatologia, Seconda Università,
Napoli, Italy

Aplastic anemia (AA) is a rare disorder of hemopoiesis
characterized by bone marrow failure due to a variety
of causes (genetic abnormalities; acquired factors as
radiation, drugs, chemicals, viruses, immunological dis-
eases, idiopathic). The pathophysiology of aplasia is
largely unknown, but many evidences suggest an
autoimmune mechanism; indeed, immunosuppression
represents the golden standard therapy for AA, with a
high rate of success. We report a rare case of aplastic
anemia associated witho two episodes of eosinophilic
gastroenteritis.  A 26-years old female was observed
three years ago for acute gastroenteritis with severe
abdominal pain, ascites and marked eosinophilia.
Remission of symptoms and normalization of eosino-
phils were obtained by steroids (prednisone 1
mg/kg/day), but an intense pancitopenia followed soon
after (Hb 7,9 g/dL; ANC 1500/mm3; plt 30,000/mm3).
Bone marrow cytology showed reduced cellularity with
mast cell and polyclonal lymphocyte relative increase.

PNH was ruled out by the determination of GPI-linked
surface proteins. The patient received prolonged
immunosuppressive treatment with various drugs
(steroids, ALG, cyclosporin, micophenolate mofetil) and
growth factors (erythropoietin, G-CSF) without signif-
icant benefit. Steroids caused avascular necrosis of both
femural heads, requiring protesing surgery. In March
2003 gastroenteritis recurred, with abdominal pain,
ascites and marked eosinophilia. In the mean time,
peripheral blood counts spontaneously tended to nor-
malize (Hb 11 g/dL without trasfusional support, ANC
4,000/mmc, plt. 70,000/mm3). Gastric and colonic
endoscopy showed protuberances of the gut wall by
diffuse eosinophilic infiltration, and ascitic cytology
showed marked eosinophilia. Bone istology revealed a
marrow of rich cellularity with marked eosinophilic
infiltration. Cytogenetic analysis showed a normal
female karyotype. Considering the recent good results
of imatinib in hypereosinophilic syndrome (HES), we
administered STI 571 at the dose of 200 mg/day for
seven days, but the clinical condition worsened and
eosinophils increased. The patient was then treated
with prednisolone 1 mg/kg/day with prompt resolution
of symptoms and eosinophil normalization. However,
peripheral bood counts fell again and she returned
aplastic (Hb < 5 g/dL, ANC < 500/mmc, plt.
< 10,000/mm3). The patient is now receiving only sup-
portive treatment. Since a HLA-identical sibling was
not available, unreleated donor search has been acti-
vated; in the mean time, the patient will receive a sec-
ond ALG course. This is a unique case of aplastic ane-
mia with recurrent eosinophilic gastroenteritis, which
was not responsive to STI 571. We are puzzled from the
association between these two extremely rare diseases,
and by the spontaneous recovery from AA when
eosinophilic gastroenteritis recurred.

Cytogenetics and Molecular Genetics

PU377
EVALUATION OF TELOMERASE ACTIVITY IN PATIENTS WITH ACUTE
LEUKEMIAS AND MYELODISPLASTIC SYNDROMES
Sanchini A,° Calistri D,° Cipriani R,* Albertini P,*
Molinari AL,* Zuffa E,* Zanchini R,* Zaccaria A*
The Hematology Group Of The Istituto Oncologico
Romagnolo; Lab. Biol. Mol. Oncology Dept. Pierantoni
Hospital, Forlì°, Hematology Unit, S. Maria delle Croci
Hospital, Ravenna*, Italy

Human telomeres are specialized chromosomal and
structures composed of TTAGGG repeats. They protect
chromosomes from degradation, fusion and recombi-
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nation. 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 telom-
eric sequences at the termini of eukaryotic chromo-
somes requires a special enzyme complex, telomerase,
an RNA-dependent DNA polymerase, which is not pre-
sent in most somatic cells (only human primitive
hematopoietic cells and activated lymphocytes have
borderline telomerase activity). In contrast, immortal-
ized cell lines and the majority of malignant tumors
demonstrate high telomerase activity, stable telomere
length and unlimited proliferative potential. We
analysed the telomerase activity in 39 AML and 28 MDS
patients. Moreover 26 normal subjects were evaluated.
Methods. Fluorescence TRAP assay was performed on
bone marrow samples as previously described (1) and
expressed in arbitrary enzymatic units (AEU). Results.
Twenty-six pts with AML were evaluated at diagnosis.
Their median telomerase value was 261.5 AEU (extr.
51-2723). Six pts were evaluated after therapy. Their
median value was 64.5 AEU (extr. 56-126). The 18 pts
with MDS had a median telomerase value of 95.5 AEU
(extr. 53-2458). Normal controls showed a median val-
ue of 94.0 AEU (extr. 46-346). The correlation of these
data with other prognostic parameters is still ongoing.
These data confirm previous data showing a marked
increase in telomerase activity in AML with a reduction
within normal range after therapy. Differently from
other studies, the median values of MDS pts and nor-
mal individuals, in our study appear identical.
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PU378
ANALYSIS OF THE DIHYDROFOLATE REDUCTASE GENE IN ACUTE
LEUKEMIA BLASTS BY FLUORESCENCE IN SITU HYBRIDIZATION
Invernizzi R, Nano R,* Facoetti A,* Raimondi E,°
Travaglino E, Moralli D°
Dipartimenti di Medicina Interna, *Biologia Animale,
°Genetica e Microbiologia, Università di Pavia, IRCCS
Policlinico S. Matteo, Pavia, Italy

The key role of the dihydrofolate reductase (DHFR)
system is related to its involvement in the metabolism
of nucleic acids. Methotrexate (MTX) is a DHFR inhibitor
and it is used very often in a clinical setting as anti-

cancer drug. Biochemical and molecular studies showed
a correlation among level of DHFR activity, gene ampli-
fication and resistance to MTX in experimental systems,
but only few studies have been performed in human
cells from patients with acute leukemia (AL). Since an
increased level of DHFR activity is detectable in blasts
from leukemia patients at the onset of the disease or at
relapse by histochemical methods, it can be argued that
overexpression of the DHFR gene may be involved in
the development of clinical resistance to MTX. In order
to investigate the relation between increased DHFR lev-
el and gene amplification we performed cytochemical
and molecular studies in PHA-stimulated peripheral
blood lymphocytes from 8 normal donors, in MTX resis-
tant HeLa cells and in bone marrow blasts from 16
patients with AL, classified as follows: 11 cases of acute
myeloid leukemia (AML) (3 M1, 3 M2, 2 M3 and 3 M5),
9 at the onset and 2 at relapse, and 5 cases of acute
lymphoid leukemia (ALL), all of the common type, 3 at
the onset and 2 at relapse. The DHFR cytochemical reac-
tion was performed according to Gerzeli and De Piceis
Polver and the optical density (OD) of the reaction prod-
uct was quantified employing a Vickers M86 scanning
and integrating microdensitometer. A plasmide con-
taining the DHFR gene labeled with biotin was utilized
as a probe for in situ hybridisation. The fluorescence
signal (FS) was quantified using the Scion image soft-
ware program. Significantly higher levels of enzyme
activity were observed in lymphoblasts (mean 65+10.6)
than in normal lymphocytes (mean 38.4+2.6) (p=0.004)
and in AML blasts (mean 167.6+12.6) than in lym-
phoblasts (p=0.00001). The strongest level of enzyme
activity was observed in MTX resistant HeLa cells car-
rying DHFR gene amplification (mean 324.9+11). In AL
an heterogeneous hybridization pattern was observed at
the single cell level. However, the FS with the DHFR
cDNA probe in interphase nuclei was about tenfold
higher in lymphoblasts than in normal lymphocytes and
about hundredfold higher in myeloblasts than in lym-
phoblasts. Relapsed cases showed the highest fluores-
cence intensity signal. These findings suggest an ampli-
fication of the DHFR gene in all our AML cases both at
the onset and in relapse; also ALL cases showed a slight
amplification of the DHFR gene. Therefore, the increased
expression of DHFR in leukemic blasts is due to gene
amplification. The high levels in AML might explain the
MTX natural resistance of myeloblasts; lymphoblasts
with increased levels of DHFR may present a reduced
sensitivity to the drug. A thorough follow-up of our
patients could solve this interesting problem. 
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PU379
PH NEGATIVE CLONES IN CML PATIENTS IN COMPLETE
CYTOGENETIC REMISSION AFTER THERAPY WITH IMATINIB
MESYLATE: A MOLECULAR CYTOGENETIC STUDY
Gozzetti A, Crupi R, Tozzuoli D, Gentili S, Bocchia M,
Raspadori D, Lauria F 
Department of Medicine and Immunological Sciences,
Division of Hematology and Transplants, University of
Siena, Italy

While clonal evolution with secondary cytogenetics
abnormalities additional to Ph positive clones are seen
in up to 60-80% of CML patients that progresses to
advanced stages of the disease, cases with additional
Ph negative clones have been only rarely reported with
interferon therapy. This seems to be more frequent in
patients treated with imatinib mesylate than during
other therapy regimens. Recently, Andersen et al.
reviewed 17 patients from the literature who devel-
oped a Ph negative unrelated clone after therapy with
imatinib (8 pts) or other therapies (9 pts) including
interferon, busulfan, hydroxurea and busulfan-mel-
phalan with autologous bone marrow transplantation.
In particular, 11 out of 17 patients had a trisomy 8, 2
of these cases also had a monosomy 7 or del(7q), while
other abnormalities involved chromosomes 5q, 13q,
11q. Interestingly, 4 out of 17 patients, 2 of them with
a +8, 1 with a +8 and-7, 1 with a del(7q), developed
acute myeloid leukemia (AML) or myelodisplasia (MDS).
We had 5 of 29 CML patients (17.2%) treated at our
Institution who after imatinib mesylate developed nov-
el Ph negative clones in complete cytogenetic remission
(CCR) after a mean time of 11 months (range 6-28)
(Table 1). 

Patient N. Age/Sex Prior New clone Months
therapy from STI

1      65/F    HU (4)   +8        11

2    59/F   HU (2);ABMT   +8      12
BU-LPAM; IFN (6) 

3      34/M    − +8      12

4     72/M   HU (6) t(6;7) 24

5      77/F      − dup(1q)     6

Three of the 5 patients had a +8 in 1 to 13 cells, one
patient developed a novel t(6;7)(p24;q21), the last case
a dup (1)(q11q21). All patients were previously treated
with HU or IFN except for one. We didn’t see any sign
of MDS. Patient n 5 had a full disappearance of the Ph+

cells, maintaining the dup(1q) as the sole aberration

after 6 months of therapy. A fluorescence in situ
hybridization (FISH) study of the diagnosis samples in
patients #1, 2 and 3 utilising a CEP 8 probe (Vysis,
Downers Grove, IL, USA showed a mean of 3% (2-4) of
cells with trisomy 8, under a normal cut off value. All
patients are alive, in good clinical conditions, main-
taining hematologic and CCR. It is unclear at the
moment the meaning and the mechanism of emer-
gence of additional clonal abnormalities: it can be sug-
gested that Ph+ cells have a proliferative advantage at
diagnosis on other clonal cells and that imatinib dis-
closes other leukemia triggers, although mechanisms of
resistance or mutagenesis cannot be ruled out. 

PU380
PREDISPOSITION AND FAMILIARITY IN LYMPHATIC DISEASES:
POSSIBLE FAMILIAL SEGREGATION OF SPECIFIC ONTOGENETIC
DEFECTS IN LYMPHOPROLIFERATIVE DISEASES
Culurgioni F,* Meloni R,* Ennas MG,° Tavera MI,°
Zucca MG,° Cocco M,° Bonfigli S,# Fozza C,#
Longinotti M,# Angelucci E*
*U.O. di Ematologia, Centro Trapianti Midollo Osseo,
Ospedale Oncologico A. Businco, Asl 8 Cagliari;
°Dipartimento di Citomorfologia, Università agli Studi
di Cagliari; #Istituto di Ematologia,  Università agli
Studi di Sassari, Italy

The analysis of familial clusters in lymphoproliferative
disorders may be useful for the identification a genetic
predisposition to develop the disease. Numerous studies
have found a correlation between such familial clusters
and an increased risk of disease. The scope of this work
was to investigate whether clonal genetic defects, spe-
cific for lymphoproliferative disorders, might be respon-
sible for familial clustering of in our regional population.
Subjects included in the present study were from a group
of 10 familial clusters, identified in the U.O of Hematol-
ogy at the “A. Businco” hospital in Cagliari and at the
Institute of Hematology, University of Sassari. At lest
two familial members in each of these clusters were
affected by a lymphoproliferative disorder. A control
group consisting of 5 families with only one affected
member was also included in the study. Overall 59 sub-
jects were analyzed from the provinces of Cagliari, Sas-
sari and Oristano, 39 in the familial cluster group (mean
age 48) and 20 in the control group (mean age 41). Var-
ious lymphoproliferative disorders were represented in
the two groups, including NHL (9 cases) LLA (5 cases) HD
(5 cases) MM (5 cases) and CLL (1 case). The frequency
of disorders was 60% and 33.6% in the familial clusters
and the control group, respectively. Our goal was to track
the presence of various molecular alterations and gene
rearrangements, including those occurring in genes
involved in the regulation of apoptotic pathways during
hemopoietic stem cells differentiation, in both control
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and cluster families.We investigated rearrangements of
BCL2 (MBR and mcr) and BCL1 genes and the presence
of clonal rearrangements of the immunoglobulin heavy
chain (VDJ-IGH) by PCR and the presence of Bcr/Abl
translocations (p210 and p190) by RT-PCR. Amplification
of the β globin gene and the normal Abl allele was used
to test the quality of the template DNA and cDNA,
respectively. Amplification of normal Abl gene was also
used as an external control for the RT-PCR. None of the
samples analyzed showed evidence of Bcr/ABL, BCL2
MBR or BCL1 gene rearrangements. As compared to the
control group, one sample in the familial cluster group
showed a translocation involving BCL2 mcr but this find-
ing was not statistically significant. The same sample
was also positive for the clonal rearrangement of the
immunoglobulin heavy chain, consisting with a diagno-
sis of follicular lymphoma.These findings do not support
the hypothesis of a higher frequency of specific gene
rearrangements in familial clusters of lymphoprolifera-
tive disorders. We are currently analyzing immuno-flow-
cytometric parameters as well as rearrangements of the
T-cell receptor (TCR) in these groups.

PU381
A CASE OF ADULT ACUTE MYELOID LEUKEMIA (M5A) WITH A
NEAR-TETRAPLOID KARYOTYPE CHARACTERIZED BY MONOSOMY
5 AND 16
Tozzuoli D, Crupi R, Gozzetti A, Pirrotta MT,
Bucalossi A, Mazzotta S, Lauria F 
Department of Medicine and Immunological Sciences,
Division of Hematology and Transplants, University of
Siena, Italy

While hyperdiploidy is frequently observed in acute
lymphoblastic leukemia, tetraploidy is rarely observed
in acute myeloblastic leukemia (AML) in which gains
and losses of whole chromosomes occur frequently,
usually at diagnosis. A 76-year-old man was admitted
to our Division with dyspnea and weakness. A periph-
eral blood cell count showed: WBC 29.6×106/mL with
90% of blast cells, Hb 9.4 g/dL, PLT 55×106/mL. Physi-
cal examination was normal except for liver enlarge-
ment. Bone marrow examination confirmed a diagno-
sis of AML M5a with 90% of blast cells. Leukemic cells
showed positivity for CD13, CD33, CD34, CD117, MP07,
high intensity of BCL2. Bone marrow cells from unstim-
ulated 24-48 h cultures in RPMI 1640 20% FCS were
harvested for cytogenetic analysis and slides were pre-
pared for examination. At least 20 metaphases, G-
banded by Wright’s stain, were examined and the ISCN
nomenclature was used for the description of chromo-
somal abnormalities. The karyotype was: 46,XY [1]; 92,
XXYY [1]; 90, XXYY, -5,-16 [18].  The patient was treat-
ed with daunorubicin (DNR) 70 mg/day for 3 days, and
cytosine arabinoside (AraC) 200 mg/day for 7 days

achieving a morphological and cytogenetic complete
remission. Twenty cases of tetraploidy in AML are
reported in the Mitelman database: 8 females, 12
males, most above 65 years old. FAB subtypes were:
M0 (1),M1(2), M2(4), M3(2), M4(2), M5(1), M7(1),
NOS(7). Interestingly all cases of M2 reported t(8;21) as
an additional abnormality. According to previous
reports the prognosis seems poor, and only two patients
achieved a complete remission after the first cycle of
chemotherapy. To our knowledge this is the second case
of AML M5 reported in the literature showing a
tetraploid karyotype by standard cytogenetic analysis.
Despite monosomy 5 present in the tetraploid clone, the
patient achieved a complete remission and is actually
in a good clinical condition. 

PU382
MOLECULAR HETEROGENEITY OF ACUTE LEUKEMIAS WITH
REARRANGEMENT OF THE 11Q23 LOCUS
Cox MC, Panetta P, Orlandi G, Venditti A, del Poeta G,
Maurillo L, Del Principe MI, Mazzone C, D’Itri M,
Amadori S
Ematologia, Università di Tor Vergata, Ospedale
S. Eugenio, Rome, Italy

Structural abnormalities of the 11q23 band with MLL
gene translocation is a recurrent chromosome change
in leukemia and a recent proposal by the WHO speci-
fies a separate category for AL with 11q23+/MLL+. Con-
versely the outcome of patients with 11q23+ is not well
defined: this possibly reflects the marked heterogene-
ity of 11q23 aberrations. As combining CC and molec-
ular methods may reveal discrepancy between 11q23+

and MLL+ cases (Ibrahim et al., 2000) the  definition of
diagnostic methods may have clinical implications.
Three-hundred and thirty newly diagnosed AL patients
were analyzed with CC and FISH using a commercial
probe for the 11q23 locus (Vysis Inc.) that should detect
all MLL translocations. Leukemia was diagnosed
between January 1992 and November 2002 and clas-
sified according to the FAB criteria: 290=AML, 44= ALL
and 3=biphenotypic AL, median age=48 years (range 5-
81years). Samples were processed following standard
cytogenetic procedures after direct and synchronized
short term cultures. Karyotypes were classified accord-
ing to the ISCN 1995 Nomenclature. FISH was carried
out on cytogenetic pellets (stored at -20°C in Carnoy’s
solution) following established protocols (von Bergh et
al. 2000). In 15 patients, who were 11q23-/MLL-, also
Multi-Colour-FISH karyotyping (M-FISH) was done
(Spectra-Vysion, Vysis Inc.). CC showed clonal abnor-
malities in 44.5% (n=147/330), normal karyotype in
40% (n=130/330) and failed in 16% (n=53/330). 11q23
rearrangement was observed in 7,2% of cases with
assessable CC (n=20/277). FISH detected MLL

451

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003



rearrangement in 5% (n=17/330): 15 translocations (2
missed by CC because of failure) 1 amplification and 1
deletion. M-FISH identified a cryptic t(9;11)(p21;q23-
24). Overall FISH, CC and M-FISH detected 11q23+/MLL+

rearrangements in 23 patients (6,9%): 20 AML, 2 ALL,
and 1 biphenotypic AL.Truly cryptic MLL+/11q23- cas-
es were not found, but the combining of CC and FISH
allowed to define better MLL involvement in 6 patients
(26%), while in an other 6 patients of this group, FISH
ruled out MLL gene rearrangement [i.e.: t(2;11)
(p21;q23); t(11;16)(q23;p13); t(11;15)(q23;q12);
t(11;12) (q23-24;q24); add(11)(q23); ish. t(9;11)
(p21;q23-24)]. Following literature search we found a
few comparable studies which report an incidence of
11q23-/MLL+ (detected by FISH) between 7% and 22%
and an incidence of 11q23+/MLL- cases within 0% and
40%. These discrepancies point out that the sensitivi-
ty of CC for identifying 11q23+ is highly variable. This
further supports the notion that molecular methods
should be routinely used in combination with CC to
identify MLL+ cases better and to distinguish typical
11q23+/MLL+ from 11q23 rearrangement without MLL
translocation (Tanaka et al., 2001).

PU383
EMERGENCE OF CLONAL CYTOGENETIC ABNORMALITIES IN
PH- CELLS DURING TREATMENT WITH α-IFN AND IMATINIB IN
PH+ CML PATIENTS
Luatti S, Testoni N, Bassi S, Tonelli M, Nicci C,
Amabile M, Trabacchi E, Pelliconi S, Berti M,
Martinelli G, Rosti G, Tura S, Baccarani M
Institute of Haematology and Medical Oncology L. e A.
Seràgnoli, University of Bologna, Italy

Chronic myeloid leukemia (CML) is characterized by
the reciprocal translocation t(9;22)(q34;q11), leading
to the formation of a BCR/ABL fusion gene which
results in constitutive activation of the ABL tyrosine
kinase. Therapies with α-IFN and more recently Ima-
tinib are able to give hematologic and cytogenetic
remission (CR). Recent reports focused on emergence of
new clonal abnormalities in Ph- cells in patient with
Ph+ CML treated with α-IFN or Imatinib. We report 2
cases of Ph+ CML who, after α-IFN therapy, showed
Ph- clones, persisting during Imatinib therapy. A 61
years-old male was diagnosed to have CML in June
1997. At diagnosis, cytogenetic analyses showed only
t(9;22)(q34;q11) in all bone marrow metaphases and
reverse transcription polymerase chain reaction
(RT/PCR) study for BCR/ABL rearrangement showed
a2b2 transcript. After 29 months of IFN-alfa therapy
the cytogenetic studies on bone marrow aspirate
showed 33.3% Ph-positive metaphases and the other
cells (66.7%) had a new cytogenetic abnormality,
t(2;11)(p21;q23), without Ph chromosome. His consti-

tutional karyotype from peripheral blood was normal.
Because of intollerance to IFN-alfa therapy, the patient
was enrolled in new protocol of therapy based on the
dispension of Imatinib. After 8 months he achieved
complete hematologic and cytogenetic remission with
a karyotype 46,XY,t(2;11)(p21;q23) in all analysed cells.
In addition to standard G-banded metaphases analysis,
we performed fluorescent in situ hybridization (FISH)
techniques using a BCR/ABL1 D-FISH translocation
DNA probe (Appligene Oncor) in order to verify the
presence of t(9;22)(q34;q11). We observed 434 cells
and 2 cells with Ph rearrangement were found. In addi-
tion, FISH with a LSI MLL Dual Color probe (Vysis, Inc.)
in order to evaluate MLL rearrangement was negative.
RT/PCR for BCR/ABL was weakly positive and quanti-
tative PCR has been performed during the course of
therapy. The patient is well and in Ph cytogenetic remis-
sion. The second case is a Ph+ CML patient who, after
about 6 years of IFN therapy showed the following
karyotype 46,XY (41/50); 46,XY, del(11)(q14q23) (3/50);
46,XY, t(9;22)(q34;q11) (6/50). In this case, the abnor-
mality was transient because the patient didn’t show
these abnormalities in the following studies. Then, he
was enrolled in the protocol of therapy with Imatinib.
After 3 months he reached complete CR. The same
abnormality involving 11q appeared after one year of
Imatinib therapy, in only 1 on 50 observed metaphas-
es. The development of Ph- clones seems to be more
frequent in patients treated with Imatinib than has
been observed during other therapies; but in our cases
the new clonal abnormalities occured during IFN-ther-
apy. The clinical significance of these new Ph- clones
is unclear and has to be evaluated in further studies.
These changes can be due to the effect of therapy or
the selective Ph suppression obtained with therapy may
allow the evolution and the expansion of other sup-
pressed clones existing simultaneosly or arising in time.

Funding: this work was supported by grant from: Cofin
2002, Ateneo 60%, Fondazione del Monte di Bologna e
di Ravenna.

PU384
GENOMIC ANATOMY OF RECIPROCAL TRANSLOCATION T(11;20) AND
MOLECULAR CHARACTERIZATION OF BOTH FUSION TRANSCRIPTS
Sinigaglia B,* Temperani P,* Potenza L,* Maffei R,*
Zucchini P,* Emilia G,* Torelli G*
Dip. di Oncologia ed Ematologia, Università degli Studi
di Modena e Reggio Emilia, Policlinico COM, Italy

The TOP1 gene localized to chromosome band 20q11,
encodes a monomeric protein of 765 aa, the human
topoisomerase I. Topoisomerase I (topoI) promotes the
relaxation of DNA superhelical tension by introducing
transient single-stranded break in duplex DNA and it is
vital for the processes of replication, transcription and
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recombination. TopoI consists of four major regions:
the NH2-terminal, core, linker and COOH-terminal
domains. The TOP1 gene was first reported as a fusion
gene with nucleoporin gene NUP98 located on 11p15,
in two therapy-related myelodysplastic syndrome (t-
MDS) patients with the t(11;20)(p15;q11) by Ahuja et
al. The NUP98 gene product is a 98 Kd component of
the nuclear pore complex (NPC), which regulates the
nucleocytoplasmic transport of protein and RNA. As
yet, of the two possible transcript products resulting in
the translocation, only the der(11) product has been
identified. The latter contains the FXFG repeats of
NUP98 fused to the majority of TOP1, including its cat-
alytic domain. We have investigated and characterized
NUP98/TOP1 gene fusion in a de novo LMA-M2 with
t(11;20)(p15;q11), identified in G-band and confirmed
by FISH. The RT-PCR studies performed on the total
RNA of bone marrow leukemic cells detected the
NUP98-TOP1 transcript and the reciprocal TOP1-NUP98
der(20) transcript, never found before in other cases.
We have also characterized the genomic breakpoints on
der(11) and der(20). The sequence analysis showed that
the breakpoint is different from the other genomically
characterised t(11;20), close to LINE2 of NUP98
intron13 and upstream of a MIR interspersed repetitive
element of TOP1 intron 7. Previous studies suggest a
possible susceptibility of these introns to chemothera-
py-induced breakage. Note, however, that our patient
has not been treated with multiagent chemotherapy
regimens and that both fusion transcripts find almost
equal expression in the leukemic cells.

PU385
ELEVATED EXPRESSION OF PGP PROTEIN AND ABNORMALITIES OF
CHROMOSOME 7
Luciano L, Camera A, Selleri C, Guerriero A, Villa MR,
Pane F,* Rotoli B
Division of Hematology, *Hematology Oncology
Diagnostic branch, Federico II University of Naples,
Italy

Multidrug resistance (MDR)is on the major obstacle to
treatment of acute leukemias. Although many mecha-
nisms are known as implicated in MDR, the most impor-
tant is the overexpression of P-glycoprotein (Pgp), a
product of MDR-1 gene located at chromosome 7q21.
PGP is a membrane glycoprotein of 170 kilodalton with
the function of ATP-dependent efflux pump able to low-
er the cellular concentration of most widely used anti-
cancer lypophilic drugs, such as Vinca alkaloids,
epipodophilotoxins, anthracyclines. Pgp overexpression
impairs the intracytoplasmatic accumulation of drugs,
thus allowing cell survival. A correlation of long arm of
chromosome 7 abnormalities with overexpression of the
MDR1 gene has been reported in cell lines but rarely

documented in acute leukemia patients. We report three
cases of acute leukemia with chromosome 7 abnormal-
ities and overexpression of Pgp. The first patient received
diagnosis of AML-M5 CD13+, CD33+, CD11b+, CD11a+,
CD36+ and HLA-DR+. Cytogenetic analisys showed the
following karyotype:47 XY +der7. The patient was resis-
tant to EORTC AML 10 protocol and died a few months
later. The second patient received diagnosis of γ/δ T cell
leukemia/lymphoma. Cytogenetic analisys showed a
complex karyotype: 46XY/ 47 XY+i(7q)/ 48 XY +i(7q) +8.
He was submitted to different therapy lines without effi-
cacy, and died a few months later of disease progression.
The third patient received diagnosis of AML-M1 CD13+,
CD33+, CD117+, CD11b+, CD34+, HLA-DR+; the karyotype
was 46 XY i(7q). The patient started the AML 12
EORTC/GIMEMA protocol without effect and now is
receiving a second line treatment. In all three patients
we were able to detect at diagnosis a high level of Pgp
on cell surface by immunophenotype using the MRK16
Mo Ab. The presence in all patients of chromosome 7
abnormalities, Pgp overexpression and resistance to
chemotherapy suggest the possibility of MDR gene
amplification. Cytogenetic and molecular studies are
ongoing in order to assess if Pgp overexpression in these
resistant leukemias is due to the presence of multiple
copies of MDR1 gene or to disregulation of its expres-
sion.

PU386
13Q14 DELETION DETECTED BY DUAL COLOR FISH ON
IMMUNO-SELECTED PLASMA CELLS
Caliendo I,* Volpe A,* Fotino A,* Pizzuti M,°
Santulli B,* Volpe E*
*Servizio di Ematologia, A.O. S. G. Moscati, Avellino,
°Divisione di Ematologia A.O. S. Carlo, Potenza, Italy

Abnormalities involving chr.13, are a critical event in
MM and are predictive for short survival after conven-
tional dose and high dose chemotherapy.FISH stud-
ies,have revealed that 13q14 deletions define a distinct
entity of MM with unique biological and clinical fea-
tures and mark the transformation from MGUS to MM.
So far it has been recommended routine FISH 13 dele-
tion assessment for patients considered for HDTt and
MGUS/MM patients. We ivestigated bone marrow
(BM)specimen from 5 MM and 4 MGUS patients. To
test for 13q del we used the DNA probe D13S272,
whose effectiveness was demonstrated in other stud-
ies. Hybridizations were performed on cytospin slides of
BM PCs positively selected by means of anti-CD138-
coated magnetic beads;we used a dual color FISH
assays combining D13S272,with a probe specific for
the centromeric region of chr.10,to control for
hybridization efficiency. The cut-off value was 8.7. To
further improve our specifity we decided to consider
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patients as positive for the deletions only if they had
over 10% abormal cells. Significant percentages of cells
with one signal were found in three MM patiens and
in one MGUS patient.According to recent observa-
tions,FISH detects -13/13q- in 21-45% of MGUS
patients, 33-53% of patents with newly diagnosed MM
and in up to 73%of patients with relapsed MM. There-
fore FISH has been proposed as the first choice for
analysis and diagnostic work-up of MGUS and MM pts.
But the results may be hampered by the limited num-
ber of PCs in MGUS and by the loss of hybridization sig-
nals due to insufficient hibridation conditions.To resolve
this issues we performed a dual color FISH on PCs puri-
fied using anti CD138 magnetic beads;the PCs recov-
ery is high(85%) so this assay is suitable in MGUS,then
is specific because with the reference probe we control
the hybridization efficiency and is faster decause FISH
is performed on cytoprep avoiding culture time.A sen-
sitive and inequivocal detection of 13q rearrangement
is of great clinical importance.We consider FISH assess-
ment of 13q deletion in dual color hybridization,with
PC positive selection, a reliable diagnostic method. 

PU386bis
EVIDENCE OF BREAKAGE-FUSION-BRIDGE CYCLES IN ADULT ACUTE
LYMPHOBLASTIC LEUKEMIA
Albano F,* Specchia G,*° Anelli L,*# Zagaria A,*#

Roberti MG,° Pastore D,* Liso V,* Rocchi M#

*Department of Hematology, University of Bari, Bari
Italy; °Hematology, University and Hospital  of Foggia,
Foggia,  Italy ; #Sezione di Genetica, DAPEG, University
of Bari, Bari, Italy

The Breakage-Fusion-Bridge cycle (BFB) is one of the
mechanisms of genetic variability consisting in a
sequence of chromosome rupture - sister chromatid
reunion - dicentric chromosome formation which, in
turn, breaks again at anaphase triggering a further BFB.
This mechanism has been reported in human solid
tumors showing chromosomal aberrations, including
dicentric chromosomes, ring chromosomes, and telom-
eric associations. BFB cycles can produce intra-chro-
mosomal gene amplification via a double-strand break
distal to the amplified gene and they may be mediat-
ed by chromosomal fragile sites (CFS). We present data
supporting BFB occurrence in an adult acute lym-
phoblastic leukemia (ALL) case. The phenomenon
involves chromosome 1, seems to be mediated by CFS
activation, and leads to COAS3 gene amplification. Par-
tial chromosome paints (PCPs) for chromosome 1p and
1q were DOP-amplified and used as probes for fluores-
cence in situ hybridization (FISH). Plasmid probe pZ5.1
contains centromeric sequences specific for chromo-
somes 1, 5 and 19. To assess a role for CFS in oncogene
intrachromosomal amplification we selected BAC

clones RPCI-11 534L20 and RPCI-11 763B22  specific
for COAS3 and MDM4 oncogenes mapping in 1q21.2
and 1q32.1, respectively. RPCI-11 332H17 in 1q24.2
was used for breakage characterization. University of
California Santa Cruz database was queried for probe
location. Conventional cytogenetic analysis revealed
the presence of the following karyotype: 46,XX,
dup(1)(q21;q32), t(8;14)(q24;q32). The cohybridization
experiment using  PCP#1p, PCP#1q and pZ5.1 showed
the presence of 13 cellular clones characterized by dif-
ferent chromosome 1 rearrangements. Among them,
two clones were prevalent (48.6% and 19.1%, respec-
tively): the former showed a heterochromatic region
apart from the centromere, whereas the latter was
characterized by an unusually long 1q arm. Moreover,
a dicentric chromosome 1 was present in 12.1% of
cells. FISH cohybridization using RPCI-11 534L20 and
RPCI-11 763B22 showed COAS3 oncogene amplifica-
tion in all metaphases, whereas additional copies of
the MDM4  oncogene were observed in fewer cell num-
bers. In some cases, the cohybridization pattern
revealed that the region included between these genes
appears as part of a large inverted duplication, strong-
ly suggesting a BFB cycle model. Detailed molecular
characterization of the breakage clearly visible in a
clone was performed. The use of BAC/PAC clones, map-
ping in the region delimited by the COAS3 and MDM4
oncogenes, allowed us to restrict the break inside RPCI-
11 332H17. The use of appropriate molecular cytoge-
netic probes allowed us to detect different cellular
clones showing chromosome 1 instability. The meaning
of the oncogenes extra-copies remains to be explained,
although the poor outcome of  this case could be relat-
ed to these data. CFS have been recently hypothesized
to trigger the BFB phenomenon in cancer. Thus, acti-
vation of several chromosome 1 CFS could be hypoth-
esized in our case to explain the clonal diversity
observed. Moreover, it was possible to perform a
detailed molecular cytogenetic characterization of a
clone breakage that suggested the involvement of
FRA1G located in 1q24. The present study highlights for
the first time that BFB cycles could represent a mech-
anism for genomic instability in leukemia, generating
a heterogeneous pattern of structural chromosome
aberrations.
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Hemopoiesis, Cytokines and Stem Cells

PU387
COMPARISON OF SERUM LEPTIN LEVELS IN CRITICAL PATIENTS AND
IN HEALTHY SUBJECTS AND ITS RELATIONSHIPS WITH BLOOD CELL
PARAMETERS
Misso S,* Feola B,* D’Onofrio M,° Paesano L,°
Mettivier V,^ Graziano F, De Rosa C, Fratellanza G,°
D’Agostino E,° Perri V,* Minerva A*
*Department of Transfusion Medicine A.O. “San Seba-
stiano” Caserta; °Department of Transfusion Medicine
A.U.P. “Federico II” Napoli; ^II Hematology A.O.R.N.
“A. Cardarelli” Napoli, Italy

Leptin exhibits a functional pleiotropy mediated by
leptin receptor (LR). Its primary physiologic role con-
sists in controlling adipose tissue metabolism, but it
also play a role in fetal and adult erythroid and myeloid
development. Moreover the presence of the LR on CD34+

cells and the proliferative effects on hematopoietic cells
in culture suggest a link between leptin and hemato-
poiesis. The aim of this study was to evaluate the rela-
tionship between leptin and hematologic parameters.
One hundred and twelve healthy non-obese subjects
(50 men and 62 women) and 278 randomly selected
hospitalized patients were studied. Leptin levels shown
a wide range of oscillation in patients (0.07-147 ng/mL)
with respect to in the controls (0.1-16 ng/mL) and a
concentration >20 ng/mL was observed in the 8% of
patients. In both populations, leptin concentration was
significantly higher in women than in men, even if com-
pared for body mass index (BMI). Leptin was positively
correlated with leukocyte count in patients, while no
correlation was found in controls. Correlations between
leptin and erythrocyte count, hematocrit, hemoglobin,
platelet count or other parameters were not found. High
leptin concentrations are reported in various diseases,
such as renal failure and sepsis. Leptin secretion is also
influenced by drugs, such dexamethasone, adrenocep-
tor agonists and insulin. In this study, no correlation
was found between leptin and clinical status or thera-
py, although many patients were suffering from a crit-
ical illness. Moreover, we found no relationship between
leptin levels and blood parameters in healthy middle-
age males and females. However, a role for high con-
centrations of leptin in situations such as obesity or
sepsis cannot be excluded, as suggested by the correla-
tion observed in hospitalized patients. In these situa-
tions, leptin could contribute, with other cytokines, to
the fine regulation of hematopoiesis.

PU388
PROGNOSTIC VALUE OF CYTOKINE LEVELS IN AGGRESSIVE AND INDO-
LENT NON HODGKIN LYMPHOMAS
Zaccaria A,* Cipriani R,* Albertini P,* Bezzi F,°
Tazzari V,° Molinari Al,* Zuffa E,* Zanchini R,*
Ricci Lucchi S,°Baccini C°
The Hematology Group Of The Istituto Oncologico
Romagnolo; Hematology Unit* and Service
Pharmacology Toxicology,° S. Maria delle Croci
Hospital, Ravenna, Italy

Over the past 10 years, increasing interest has been
focused on the measurement of cytokines and soluble
receptors levels as prognostic parameters in lymphopro-
liferative disorders, particularly low-grade NHL. In par-
ticular, TNF-α and sCD23 levels have been correlated
with disease stage in LG NHL and B-CLL. We have eval-
uated the serum levels of several cytokines (TNF-α,
sCD23, IL-1β and IL-6) before and after therapy in LG and
HG NHL and B-CLL at diagnosis and tried to correlate the
results with clinical stage and response to treatment.
Serum IL-1β, IL-6, TNF-α and sCD23 were measured
employing a quantitative sandwich enzyme immuno
assay technique (EIA).The minimum detectable doses
were: <1 pg/mL for IL-1β; <1 pg/mL for IL-6; <2 pg/mL
for TNF-α and <10.3 U/mL for sCD23. Results. 57 high
grade NHL pts (24 I-IIst.;33 III-IV st.) were evaluated.
Their median value for LDH was 354 U (extr.262-1926)
and 2.00 mg/dL for β2 microglobulin (β2M) was 2.00.
Median TNF-α values were 6.9 pg/mL (extr. 2.0-30.3) for
I-II st.; 6.4 pg/mL (extr. 2.0-88.0) for st.III-IV. Twenty-
five patients were evaluated after therapy. All the 11
responding pts showed a normalization (<2 pg/mL) of
the TNF-α values. The SD pt showed a reduction from 18
to 4 pg/mL while the pt with PD had an increase from 26
to 59 pg/mL. sCD23 values were 64.4 U/mL (extr.18-300)
for st. I-II and 98.4 U/mL(extr.19-400) for st. III-IV pts.
After therapy median value were 42.3 (extr.10-133.5)
U/mL. Reduction was observed in all responding pts.
Same value (133.5 vs156) in the PD pt. 39 low grade NHL
pts (8 st. I-II and 31 st. III-IV) were evaluated. Median
TNF- α values were 3.1 pg/mL (extr.2.0-12.0) in st. I-II
and 13.5 pg/mL (extr.2.0-49.4) in st. III-IV pts. After ther-
apy, median value in 14 pts was 3.3 (extr.2.0-59.9). Only
the PD pt had an increase from 26.0 to 59.9 pg/mL.
sCD23 was 65.8 U/mL (extr.35.0-400.0) in st. I-II and
400.0 (extr.10.0-1600.0) in st. III-IV. After therapy, medi-
an value was 47.4 (extr.10.0-503.6) U/mL. SD pt had a
reduction from 1600.0 to 503.6 U/mL, while the PD pt
had a variation from 98.9 to 66.3 U/mL. IL-1β and IL-6
were undetectable or in the normal range, respectively,
in all the patients. These data confirm previous results in
low grade NHL and show that also in HG NHL the levels
of TNF-α and sCD23 may be of prognostic importance.

Funding: this work was supported by Istituto Onco-
logico Romagnolo, Forlì and Associazione Italiana con-
tro le Leucemie, Sez. di Ravenna (Ravenna A.I.L.)
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PU389
CD69 IS EXPRESSED ON STEM CELLS AND THEREFORE NOT
APPROPRIATE TO DETECT MINIMAL RESIDUAL DISEASE IN ACUTE
LEUKEMIA 
Svaldi M, Langes M, Gambato R, Coser P
Reparto di Ematologia e TMO, Ospedale Regionale di
Bolzano, Italy

Objective: Recently CD69 was described as an aber-
rant marker for acute myeloid leukemia cells. The aim
of this study was to verify the suitability of CD69 in
evaluation of minimal residual disease. Methods:
Peripheral blood stem cell products (PBSCP) from 14
patients (10 multiple myeloma, two acute myeloid
leukemia, one non Hodgkin lymphoma and one chron-
ic myeloid leukemia)  collected after administration of
mobilizing chemotherapy and G-CSF, 3 healthy stem
cell donors stimulated only with G-CSF and 22 unstim-
ulated bone marrows were analysed. Expression of
CD69 PE and CD34 PerCP was analysed using a flow
cytometer (FACSCalibur BD Biosciences) with a gate
on the fluorenscence 3 detector to ensure that at least
5000 CD34+ cells were analysed in each sample.
Results. A median of 53% (range 29-72%) of CD34+

stem cells from the PBSCP expressed CD69, 62% (range
54-67%) of stem cells collected from healthy donors
were CD69+, while a median of 19% (range 8-51%) of
unstimulated stem cells expressed this marker. Student
T-test analysis revealed that unstimulated CD34+ stem
cells had a statistically significant (p<0.0001) lower
expression of CD69. Conclusions. These data confirm
that CD69 is expressed on normal stem cells, that its
expression is triggered by stimulation with G-CSF and
that CD69 therefore is not an appropriate marker for
detection of minimal residual disease in acute leukemia.

PU390
IN VITRO ANTI-TUMORAL EFFECT OF ZOLEDRONATE ON MYELOMA
PLASMA CELLS
Ferretti E,  Zappasodi P, Mangiacavalli S,
Rusconi C, Varettoni M, Lazzarino M
Division of Hematology, IRCCS Policlinico San Matteo,
University of Pavia, Pavia, Italy

Bisphosphonates are widely used in multiple myelo-
ma patients mainly for their capacity of inhibiting bone
resorption. More recently several authors have showed
that byphosphonates can exert in vitro an antitumor
activity towards both plasma and stromal cells,
although the exact mechanisms through which they
work are not yet defined.  In order to assess the anti-
tumoral activity of bisphosponates, we evaluated the
cytotoxic and apoptotic effects of Zoledronic acid on
the human myeloma cell line RPMI 8226 and primary

plasma cells isolated from bone marrow of patients
with multiple myeloma. The purification of myeloma
cells was performed by immunomagnetic separation
using magnetic beads coated with the mAb BB4. The
purity of primary plasma cells was evaluated by stan-
dard morphology (May-Grunward-Giemsa-stained) and
by the expression of CD138+ antigen. Only cell popula-
tion with a purity greater than 95% were used for
experiments. RPMI cell line and primary myeloma cells
were cultured in RPMI 1640 medium supplemented
with 20% FCS and antibiotics; for purified myeloma
cells, 2 ng/mL of rIL-6 was added to the culture. A con-
centration-dependent cytotoxic effect was monitored
by use of an MTT assay and radioactive method with
3H-thymidine. The induction of apoptosis was studied
in terms of temporal dose response by the identifica-
tion of morphological features, using DNA-binding dyes
Hoechst 33342, and by the detection of cells with plas-
ma membrane alterations (phosphatidylserine translo-
cation) using flow cytometric and microscopic analy-
sis of fluoresceine labelled Annexin V. Treatment for 72
hours with 10, 50, 100 and 500 ?M of Zoledronate
induced a progressive inhibition of the proliferation and
an increase of cytotoxicity of myeloma plasma cells.
Flow cytometry and fluorescence microscopy showed
that the observed cell death was mainly due to a time-
dependent apoptotic effect. This was more evident in
RPMI cell line rather than in freshly obtained myeloma
cells from patients in which the programmated cell
death was evident after 72 hours of exoposure to Zole-
dronic acid. These results indicate that apoptosis is one
of the most important mechanisms through which
zoledronate exerts its antitumor effect. 

PU391
CIRCULATING ENDOTHELIAL CELLS IN SYSTEMIC SCLEROSIS AS A
MARKER OF ONGOING VASCULAR DISEASE
Fracchiolla NS, Moronetti-Mazzeo L, Del Papa N,§
Colombo G,* Cortelezzi A°
Dipartimento di Ematologia, Ospedale Maggiore
IRCCS, Dipartimento di Scienze Mediche°, Dipartimen-
to di Medicina Interna*, Cattedra di Reumatologia,§
Università di Milano, Italy

Circulating endothelial cells (CECs) have been
described in different conditions of vascular injury. Vas-
cular abnormalities play a key role in the pathogenesis
of systemic sclerosis (SSc), that may represent an in
vivo model for studying the effects of microvascular
damage on CECs. The aim of our study was to quanti-
fy CECs and endothelial precursors (CEPs) in SSc
patients and to evaluate their clinical and pathogenic
role. The study cohort included 40 SSc patients and 40
healthy controls (HC). Five-parameter, 3-color flow
cytometry was performed with a FACScan. CECs were
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defined as CD45−, CD34+ and P1H12+, and activated
CECs as CD45+ and P1H12+, CD62+, or CD106+. Prog-
enitors were characterized for CD133 expression. The
number of CECs in SSc patients (mean value 317/mL,
95% confidence interval CI 254-380) were significant-
ly higher than controls (77/mL, 95% CI 69,4-110;
p<0.0001). CECs showed a strong correlation with dis-
ease activity (rs=0.784, p=0.002), and were signifi-
cantly higher in patients with active than in patients
with inactive disease. CECs were significantly correla-
tion with pulmonary pressure in all SSc patients
(p=0.0456, rs=0.324) and in the subset of limited SSc
(p=0.05 rs=0.462). Moreover, a significant correlation
between CECs and DLCO was observed only in limited
SSc (p=0.0412, rs=0.481). The number of CECs with
surface expression of E-selectin or VCAM-1 (CD62 and
CD106, respectively) was markedly increased in patients
with SSc than in healthy controls (p=0.0014 and
p=0.0121). CECs positive for these activation markers
were higher in patients with an active disease than in
patients in a steady state (p=0.05 rs=0.310). The mean
(±SD) plasma concentrations of E-selectin were
52.30±20.1 ng/mL in SSc patients and 8.8 + 8.7 in
healthy subjects (p<0.0001). Plasma E-selectin in SSc
patients strongly correlated with total and activated
CECs number (rs=0.515, p=0.0135, and rs=0.404,
p=0.0477, respectively). Moreover, E-selectin levels
showed a strong correlation with disease activity score
(p=0.003, rs=0.604). CEPs were significantly higher in
SSc patients than in healthy controls (p=0.01). Notably,
when stratified according to duration of disease, SSc
patients with short disease course (<3 years) showed a
higher number of Levels of CEPs in comparison with
patients with a chronic disease (p=0.04). VEGF plasma
concentrations were increased in SSc in comparison
with in healthy controls (median, 507 pg/mL, range 74-
1250; median 97 pg/mL; range, not detectable 248
pg/mL; p < 0.001), but no positive correlation was
found between circulating mature or progenitor
endothelial cells and VEGF. The presence of CECs in SSc
patients may represent direct evidence of endothelial
disease and a promising new clinical marker for active
SSc. Notably, the association between CECs and pul-
monary hypertension and impaired DLCO was evident
only in SSc patients with limited disease, suggesting an
important role for CECs in that disease subset with
prominent vascular changes. The identification of
endothelial progenitors in early SSc could represent the
response to the initial vascular abnormalities of the
disease, reflecting an attempt to re-vascularize
ischemic tissues.

PU392
HEALTHY DONORS MOBILIZE ALLOGENEIC CD34+ CELLS AFTER 3
DAYS OF TREATMENT WITH RECOMBINANT-HUMAN
GRANULOCYTE COLONY-STIMULATING FACTOR
Penna G, Martino M, Pontari A, Console G, Irrera G,
Messina G, Pucci G, Dattola A, Callea I, Condemi A,
Morabito F, Mandaglio R, Stilo CM,* Furlò G,*
Bresolin G,* Iacopino P
Centro Trapianti Midollo Osseo, *S.I.T., Azienda
Ospedaliera “B.M.M.”, Reggio Calabria, Italy

An important issue in allogeneic peripheral blood
stem cell transplantation (Allo-PBSCT) is the optimiza-
tion of the regimen of mobilization of progenitor cells
from normal donors. From January 1999 to May 2003,
the short-course administration of recombinant human
granulocyte colony stimulating factor (r-Hu G-CSF) was
evaluated in a total of 60 healthy peripheral blood stem
cell (PBSC) donors, 37 male and 23 females, with a
median age 46 years (16-63), with a target of collect-
ing from the peripheral blood > 3×106 CD34+ cells per
kg of body weight of the recipient. r-Hu G-CSF (leno-
gastrim or filgastrim) was given subcutaneous at a
median dose of 9,2 microg per kg per day (range 6.0-
15) in two divided doses over 3 days and was followed
by analysis of CD34+ cells 12 hours after the last dose.
A median of 37,1 circulating CD34+ cells per µL (range,
3,1-185,0) was found in the 60 donors after six doses
of r-Hu G-CSF. In 42 donors of our series we performed
the first apheresis on the 4th day, achieving a median
CD34+ cells collection of 4,6×106 (range 1,3-17,4) per
kg of body weight of the recipient (range 1.3-17). A
median of 2 procedures (range 0-4) were performed;
WBC increased to a maximum of 44×109/L (mean
36,5±10.6) on 4th day and reinfusion of autologous
platelet-rich plasma was not necessary in any case. In
68,7% of 42 donors, a single procedure was sufficient
to collect the target CD34+ cells and in 16 (50%) we
collected CD34+ cells per kg of body weight of the
recipient > 5×106 with the first aphaeresis; only 1
donor failed the mobilization. In conclusion, a sched-
ule consisting of 3-day administration of r-Hu G-CSF
followed by a single apheresis can be proposed and
widely accepted by healthy donors, as 68,7% of them
reach the target in the estimated time with a reduced
drug exposure, with a lower risk of short-term or long-
term adverse effects. The cost of the procedure is
reduced, in terms of both the growth factor adminis-
tration and the number of apheresis procedures. 

Funding: Partially supported by the Region of Calabria
and A.I.L.-Reggio Calabria.

457

haematologica vol. 88[suppl. n. 15]:october 2003

XXXIX Congress of the Italian Society of Hematology, Rome, October 26-29, 2003



PU393
CLINICAL ISOLATION AND FUNCTIONAL CHARACTERIZATION OF
CORD BLOOD CD133+ STEM CELLS
Rutella S,* Bonanno G,^ Perillo A,^ De Ritis D,*
Mariotti A,^ Maresca M,* Meoni F,* Scambia G,^
Mancuso S,^ Leone G,* Pierelli L§

*Department of Hematology and ^Gynecology, Catho-
lic University Medical School, Rome, Italy; §Depart-
ment of Blood Transfusion, Viterbo, Italy

Background: Human cord blood CD133+ hematopoi-
etic stem cells (HSCs) were isolated using immunomag-
netic microbeads coated with the relative monoclonal
antibody by means of the CliniMACS → clinical cell iso-
lator. Design and Methods: Closed disposable sets cre-
ated for clinical purposes were used to process 8 differ-
ent samples of RBC-depleted cord blood nucleated cells.
Different mixtures of human cytokines for hematopoi-
etic and non-hematopoietic cell expansion were tested
for their ability to generate either nascent hematopoi-
etic stem/progenitor cells or CD45- non-hematopoietic
cells. Freshly isolated CD133+ cells were conditioned in
culture medium specifically tested to support in vitro
myogenesis and osteogenesis. Results: Isolation proce-
dures allowed the recovery of an average 3.16×106

CD133+ stem cells (with a percent mean recovery equal
to 109) and a final sample purity of 82%. Purified
CD133+ cells had high cloning efficiency, relevant long-
term activity and were capable of repopulating irradiat-
ed NOD/SCID mice. In 10-day stroma-free cultures, a 2-
fold and 8.3-fold expansion of colony-forming cells
(CFC) and ELTC-IC, respectively, was obtained; no CD45-
cells developed under any culture condition, including
hematopoietic and non-hematopoietic cytokines.
CD133+ cells underwent commitment towards large
nucleated cells expressing either myosin D or osteopon-
tin (as revealed by RT-PCR and immunocytochemistry),
with a protein/mRNA expression comparable to or even
higher than that observed in cord blood CD133- nucle-
ated cells in identical culture conditions. Conclusion:
Collectively, clinical-scale isolation of cord blood CD133+

cells provides a relevant amount of primitive hematopoi-
etic stem cells with high hematopoietic activity and
putative mesenchymal in vitro potential.

PU394
IDENTIFICATION OF A NOVEL SUBPOPULATION OF HUMAN CORD
BLOOD CD34-CD133-CD7-CD45+LINEAGE- CELLS CAPABLE OF
LYMPHOID/NATURAL KILLER CELL DIFFERENTIATION AFTER
IN VITRO EXPOSURE TO INTERLEUKIN-15
Rutella S,* Bonanno G,° De Ritis DG,* Mariotti A,°
Voso MT,* Scambia G,° Mancuso S,° Leone G,* Pierelli L§

Departments of *Hematology and °Gynecology, Catho-
lic University Medical School, Rome, Italy; §Depart-
ment of Blood Transfusion, Viterbo, Italy

The hematopoietic stem cell (HSC) compartment
encompasses cell subsets with heterogeneous prolifer-
ative and developmental potential. Numerous CD34-
cell subsets have been described and characterized
within human umbilical cord blood (UCB) which might
reside at an earlier stage of differentiation than CD34+

HSCs. We identified a novel subpopulation of CD34-
CD133-CD7-CD45dimlineage(lin)- HSCs contained
within human UCB that were endowed with low but
measurable extended long term culture-initiating cell
(ELTC-IC) activity. Exposure of CD34-CD133-CD45dim-
CD7-lin- HSCs to stem cell factor (SCF) preserved cell
viability and was associated with (i) concordant expres-
sion of the stem-cell associated Ags CD34 and CD133,
(ii) generation of CFU-granulocyte macrophage, BFU-
E and Meg-aggregates, (iii) significant ELTC-IC activi-
ty, and (iv) upregulation of mRNA signals for myeloper-
oxidase. At variance with CD34+lin- cells, CD34-
CD133-CD45dimCD7-lin- HSCs maintained with IL-15,
but not with IL-2 or IL-7, proliferated vigorously and
differentiated into a homogeneous population of CD7+

CD45bright CD25+CD44+ lymphoid progenitors with high
expression of the T-cell-associated transcription factor
GATA-3. Although they harbored non-clonally
rearranged TCRγ genes, IL-15-primed CD34−CD133−

CD45dimCD7−lin− HSCs failed to achieve full maturation,
as manifested in their CD3-TCRαβ/γδ- phenotype. Con-
versely, culture on stromal cells supplemented with IL-
15 was associated with the acquisition of phenotypic
and functional features of NK cells. Collectively, CD34−

CD133−CD7−CD45dimlin− HSC from human UCB dis-
played an exquisite sensitivity to IL-15 and differenti-
ated into lymphoid/NK cells. Whether the transplanta-
tion of CD34−lin- HSCs possessing T/NK-cell differen-
tiation potential may impact on immunological recon-
stitution and control of minimal residual disease after
HSC transplantation for autoimmune or malignant dis-
eases remains to be determined.

PU395
FUNCTIONAL ANALYSIS OF DENDRITIC CELLS DERIVED FROM
PNH DEFECTIVE MONOCYTES IN PAROXYSMAL NOCTURNAL
HEMOGLOBINURIA
Alfinito F,# Terrazzano G,* Becchimanzi C,# Sica M,*
Ruggiero G,* Zappacosta S,* Rotoli B#

#Cattedra di Ematologia, Dipartimento di Medicina
Clinica e Sperimentale e *Cattedra di Immunologia,
Dipartimento di Biologia e Patologia Cellulare e
Molecolare, Università di Napoli “Federico II”,  Italy 

Paroxysmal nocturnal hemoglobinuria (PNH) is an
acquired clonal disorder of hematopoiesis characterized
by the presence of a mutation in the PIG-A gene,
responsible for the glycosyl-phosphatidyl-inositol (GPI)
anchor synthesis. This defect, affecting clonal hemato-
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poiesis derived from a mutated pluripotent stem cell,
underlies the inability of the pathological clones to
express all the molecules needing the GPI anchor to be
mounted on the cell surface. Hemolytic anemia, throm-
bophilia and progressive bone marrow failure, with
consequent cytopenia are the clinical features of this
disease. The analysis of peripheral blood of PNH
patients reveals a preferential expansion for the GPI
defective granulocyte/monocyte clones. Moreover, a
pivotal role in defining the general criteria of the
immune response of naive T lymphocytes against
pathogens is played by a monocyte-derived population
represented by dendritic cells (DC). The aim of this study
was to investigate the ability of GPI defective mono-
cytes, derived from PNH patients, to differentiate in
vitro into functional DC. Our data indicate that GPI-
monocytes, cultured for a three-five day period in the
presence of Interleukin-4 (IL-4) and GMCSF, fail to
express surface DC markers as represented by CD1a. At
variance, high levels of CD86 costimulatory molecule,
unmodified by LPS treatment are expressed. This phe-
notype is associated with impaired ability to costimu-
late TCR triggered T cell proliferation, while a normal
LPS as well as CD40L-dependent TNF-α production is
observed. These data suggest that PNH-derived DC
could mediate defects in antigen-dependent, naive T-
cell activation, contributing to the increased suscepti-
bility to infections observed in PNH patients.

PU396
CD34+ CELLS MOBILIZATION IN MYOCARDIAL INFARCTION:
A LINK WITH HEART FAILURE?
Rigolin GM, Della Porta M, Valgimigli M, Bugli AM,
Zenone Bragotti L, Malagutti P, Merlin F, Campioni D,
Gardini E, Macrì G, Ferrari R, Castoldi G
Section of Hematology, Department of Biomedical
Sciences, University of Ferrara, Chair of Cardiology,
University of Ferrara and Cardiovascular Research
Centre, Gussago, Italy

Laboratory and clinical evidence suggests that
endothelial progenitor cells (EPC) might have a role in
endothelial and tissue. To investigate this in patients
with acute myocardial infarction (AMI), we monitored
CD34+ cell elevation and correlated the kinetics of
CD34+ mobilization with circulating EPCs (identified by
flow cytometry as CD34+ cells co-expressing AC133
and VEGFR-2), CFU-End, left ventricular (LV) function,
occurrence of heart failure (HF) and B-type natriuret-
ic peptide (BNP) elevation as a marker of LV function.
Forty-seven patients (mean age 65 yrs, 32 men) with
typical chest pain and ST segment changes were con-
secutively enrolled. Myocardial necrosis was confirmed
by typical rise and fall of both creatine-kinase (CK) MB
fraction and troponin I. HF was defined as the pres-

ence of dyspnoea at rest pulmonary rales congestion.
In the whole series of patients, CD34+ cells peaked on
day 10, with a mean 48% increase. At peak, CD34+ cells
showed a high correlation with EPC as assessed both by
flow cytometry (r=0.7753, p<0.001) and CFU-End
(r=0.6837, p=0.001), but no correlation with age; C-
reactive protein and clinical parameters of infarct
extension (CK-MB and troponin I, LV ejection fraction
or wall motion score index). Eleven patients satisfied
the criteria for HF. Absolute CD34+ cell counts on days
10 (4,14±1,7 vs. 6,3±2,4, p<0,03) and 14 (3±1,1 vs.
4,5±1,5, p<0,05), percentage of CD34+ cell increase
(37%±13% vs. 51%±12%, p<0.001) were significant-
ly reduced while BNP levels (314±436 vs. 111±84
pg/mL, p<0,002) were more elevated in patients with
HF than those without HF. Peripheral CD34+ cell counts
were similar at entry for patients with or without HF.
Furthermore, BNP showed a strict negative correlation
with percentage of CD34+ increase (r=-0,73, p<0,001).
Our data suggest that patients with HF during hospi-
talization have a significantly reduced mobilisation of
CD34+ cells compared to uncomplicated patients. Giv-
en the strict correlation, in the peripheral blood,
between CD34+ cells and EPC, our results emphasize the
need for observational longitudinal clinical trials
assessing the prognostic role of CD34+ cells/EPC mobil-
isation during AMI and reinforce the interest for the
ongoing clinical trials investigating the use of angio-
genic growth factors aimed at increasing EPC mobili-
sation during AMI.

PU397
FACTORS INFLUENCING THE COLLECTION OF PERIPHERAL BLOOD
STEM CELLS IN PATIENTS WITH HEMATOLOGIC MALIGNANCIES:
A SINGLE CENTER EXPERIENCE
Leopardi G,* Delfini C,* D’Adamo F,* Sparaventi G,*
Nicolini G,* Mele A,* Guiducci B,* Gaziev J,* Erer B,*
Sodani P,* Giardini C,* Talevi N,° Stramigioli S,°
Centis F,° Andreani M,° Politi P,# Durazzi S,* Visani G*
*Hematology Unit, San Salvatore Hospital, Pesaro,
Italy; °Onco-Hematological Research Laboratory, San
Salvatore Hospital, Pesaro, Italy; #Blood Transfusion
Service, San Salvatore Hospital, Pesaro, Italy

Summary: Peripheral blood stem cells (PBSC) are
increasingly used in association with high-dose mye-
loablative therapy to achieve more durable remissions
and even complete and sustained eradication of disease
in patients with hematologic malignancies. However,
this procedure, due to several factors including previ-
ous chemotherapy regimens, is often limited by an
inadequate collection of PBSC. The purpose of the study
was to identify factors influencing mobilization and
PBSC collection in an effort to optimize the harvesting
procedure. Patients and methods: Seventy-seven con-
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secutive patients (33 females, 44 males) with hemato-
logic malignancies (7 AML, 9 ALL, 1 CLL, 13 HD, 25 NHL,
18 MM) were analyzed. Median age was 47 years
(range 13-69). Thirty-two pts were in CR, 27 in PR and
18 in advanced stage (1 non-responder, 1 disease pro-
gression and 15 relapse) following first or second-line
treatment (8 pts received more than 3 lines of thera-
py). Twenty-three pts had bone marrow involvement
at the time of mobilization. Two patients underwent
further mobilization. Several regimens were used: DHAP
(=27), intermediate-dose Cyclophosphamide (CY=19),
MACOP-B (=3), CHOP (=1), ABVD (=7), consolidation
regimens as MINI-ICE, DIA, HAM (=16), all followed by
administration of G-CSF (5-10 microg/kg/day) until the
completion of PBSC collection. G-CSF alone was given
to 4 pts. Erythropoietin (EPO) was administered in asso-
ciation with G-CSF in 7 pts. A median number of 2
leukaphereses per patient (range 1-3) was performed
on median day +10 (range 4 -19) and +11.5 (range 7-
20) from the end of treatment, respectively, when
CD34+ cell count was >10/mL. The median CD34+ count
was 53,3/ml (range 15,1-112) in pts submitted to one
apheresis versus 16,4/ mL (range 13,5-17,5) in patients
submitted to 2 aphereses. The median number of CD34+

cells×106/kg collected was 3,6 (range 0,13 -54) after a
single apheresis versus 2,1 CD34+ cells/kg (range 0.4 -
12.5) after two and 0,37 CD34+ cells/kg after three
aphereses. Median peripheral white blood cell counts
(WBC×109/L) pre-harvest was 9250 (range 1000-
71400) for the first and 16400 (range 2940-376000) for
the second PBSC collection. Median CD34+ cell
counts/mL pre-apheresis were 38.6 (range 14.5- 499.4)
for one vs 28.1 (range 11.7-162.7) for two aphereses,
respectively. Results. The adequacy of the PBSC har-
vest was not associated with age, gender, past or pre-
sent bone marrow involvement or disease status, num-
ber of cycles of previous therapy, prior radiotherapy,
administration of EPO. In contrast, acute leukemia
patients mobilized in remission had a greater yield of
CD34+ cells compared with myeloma patients
(p=0.0009). Significant difference between mobilizing
regimens was reported for DHAP versus CY (p=0.0118)
or other protocols (p=0.0348) with a greater amount of
CD34+ cells collected. The white cell count on the day
of harvest and the absolute number of circulating
CD34+ cells strongly correlated with the CD34+ cell of
the corresponding apheresis product. Conclusions: Dif-
ferent factors may affect the PBSC collection. There is
no strict correlation with age, gender, bone marrow
involvement, disease status, previous therapy and con-
comitant EPO. All regimens including G-CSF alone or
chemotherapy plus G-CSF may be effective in PBSC
mobilization. However chemotherapy itself may be pre-
dictive of a higher CD34+ yield when administered
DHAP regimen. A tendency towards a greater collection
efficiency was observed in acute leukemic patients. The
number of CD34+ cells harvested in a single leuka-

pheresis can be predicted by measurement of the
peripheral-blood circulating CD34+ concentration on
the day of harvest. This correlation may facilitate an
efficient organization of leukapheresis procedures.

Funding: supported in part by Pesaro AIL-Onlus.

PU398
CHARACTERIZATION OF A TRILINEAGE
(MEGAKARYOCYTIC- ERYTHROID-MAST) PROGENITOR CELL LINE
OBTAINED FROM GATA-1LOW MICE
Pancrazzi A,* Vannucchi AM,* Bianchi L,* Paoletti F,°
Torre E,° Cellai C,° Rana AR,§ Marsilli L,£ Lorenzini R,£
Migliaccio G,$ Migliaccio AR^
*UF Ematologia, °Dip Patol Oncol Sperimentale,
Università di Firenze; §Dip Biomorfol, Università di
Chieti; £Dip Biol Cell, ^Bioch Clin, ISS, Roma, Italy

GATA-1low mice, obtained through the targeted dele-
tion of upstream regulatory sequences of the GATA-1
locus that causes the selective abrogation of GATA-1
expression in megakaryocytes (Mk), present only a
moderate impairment of erythroid (E) differentiation
due to an increased rate of E progenitor apoptosis (Van-
nucchi AM et al, Blood 2001;97:3040), while they expe-
rience a severe life-long thrombocytopenia in spite of
massive MK accumulation in hematopoietic tissues
because of the defective platelet release from GATA-1
deficient Mk. Furthermore, they develop with age a
myelofibrosis-like syndrome characterized by many of
the phenotypic features of the human disease (Van-
nucchi AM et al. Blood 2002; 100:1123). We have also
provided substantial evidence that mast cell (MC) lin-
eage differentiation is impaired in GATA-1low mice,
that present increased number of (i) morphologically
abnormal alcian bluepos MC and (ii) apoptotic meta-
chromaticneg MC precursors in the connettive tissues
and in peritoneal lavage (Migliaccio AR et al, J Exp Med
2003; 197:281-296). The bone marrow and the spleen
of GATA-1low mutants contain a unique trilineage
progenitor, the CFU-EMkMc, that gives rise in 7 days to
large abnormal colonies containing not only erythrob-
lasts (benzidinepos, TER-119pos) and megakaryocytes
(acethylcolinesterasepos, 4A5pos), but also mast cell
precursors (methachromaticneg granuli, c-
kithigh/CD34high). We now report on the successful iso-
lation of continuous factor-dependent cell lines that
were derived with an efficiency of >90% by culturing
in limiting dilution assay the abnormal trilineage
colonies derived from the spleen of GATA-1low mice.
One of these cell lines, SN1, has been repeatedly cloned
and maintained in culture up to one year, and has been
further characterized. SN1 cells are IL3/SCF-dependent
for their growth while both EPO and TPO alone were
unable to sustain growth; CD34/Kit are coexpressed in
>80% of cells, with a minority of them being also Ter-
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119pos and 4A5/2D5pos. Most cells were Alcian blue-
pos while about 10% were AchEpos and routinely ben-
zidineneg. Extensive RT-PCR analysis of gene expression
confirmed that these cells did express most of lineage-
associated genes of E, Mk, and MC lineage, while the
myeloid-restricted myeloperoxidase gene was not
expressed. Overall, these observations indicate that the
hematologic phenotype of GATA-1low mice is charac-
terized by the contemporary involvement of E, Mk, and
MC lineages, and suggest that the cell targeted by the
abnormal GATA-1 expression may be a trilineage prog-
enitor that is clonally expanded in the SN1 cell line; the
latter, may represent an unique tool for dissecting
GATA-1 dependent molecular events governing the fate
decision towards these three hematopoietic lineages.

PU399
IMPACT ON NEWBORN HEMOPOIESYS OF TWO THERAPY PROTOCOLS
ADMINISTERED DURING PREGNANCY TO REDUCE THE ABORTIVE
RISK IN MOTHERS WITH AUTOIMMUNE DISEASE 
Bonfichi M,*° Gasparoni A,** Ciardelli L,°
Marseglia C,*° Ferretti E,* Avanzini A,° Motta M,**
Faden D,& Tincani A°°
*Division of Hematology °Transplant Lab Area IRCCS
S.Matteo Pavia, &Department of Obstetrics and
Gynecology Spedali Civili Brescia, **Neonatal Intensive
Care Unit Spedali Civili Brescia, °°Rheumatology and
Clinical Immunology Spedali Civili Brescia, Italy

The aim of the study was to evaluate hematologic
data, RBC, WBC, platelets and peripheral progenitor
hemopoietic colony numbers, in new-borns from moth-
ers affected with severe autoimmune diseases and
treated in pregnancy with two different therapies to
avoid the abortive risk: acetylsalicylic acid 100 mg/day
(ASA)+ flucortolone 20 mg/day(A) or ASA 100 mg/day
only (B). The peripheral blood was collected at birth
from 11 evaluable subjects (5 males and 6 females)
WBC and RBC counts were lower in A than in B group.
The difference for RBC was statistically significant
4.6+0.1×106/mm3 (A) vs 5,2+0.1×106/mm3 (B): p=0.002.
Haemopoietic colony numbers were higher in group A
than in B (Table 1). 

Table 1. Mean±Standard Error (SE) of RBC, WBC, Platelets (Plt) and
hempoietic progenitors in 11 evaluable samples.

RBC WBC Plt BFU-E CFU-GM CFU-GEMM
×106/mm3 ×103/mm3 ×103/mm3 ×105 cells ×105 cells ×105 cells

A: 6 cases 4.6±0.1* 13.3±1.0 310±34 137±70.7 140±46 15.2±14
B: 5 cases 5.2±0.1* 18.6±2.9 294±37 93±58.3 143±98 15.2±11

*p=0.02.

The proliferative activity was evaluated after incu-

bation with hydrocotisone (10, 100 e 100 ng/mL),
cyclosporin A (10 ng/mL) and GM-CSF (10 ng/mL). In all
these conditions the BFU-E and CFU-GM number was
always lower than in standard controls in group A, on
the contrary their number was higher than basal test
in group B (Table 2). 

Table 2. BFU-E and CFU-GM growth analyzed after in vitro exposure to
hydrocortisone (Hy), cyclosporin A (CY-A) and GM-CSF. The prolifera-
tive activity is expressed as percentage of standard growth, considered
as 100%.

Standard Hy, Hy. Hy. Cy. A GM-CSF
% (colony n.) 10 ng/mL 100ng/mL 1000 ng/mL 10 ng/mL 10 ng/mv

BFU-E
A: 6 cases 100 (137) 97±28 84±22 48±15 59±14 75±21
B: 5 cases 100 (93) 160±68.3 121±38 110±35 110±21 160±60

CFU-GM
A: 6 cases 100 (140) 137±38 118±44 64±26 68±25 130±42
B: 5 cases 100 (143) 155±106 129±31 158±114 117±71 163±116

Our data indicate that therapy administered during
pregnancy is able to modify the hemopoietic behav-
iour in newborns. With ASA +flucortolone therapy (A)
a lower RBC count coupled with higher standard BFU-
E numbers were observed. These progenitors showed
also a low response to all the in vitro treatments uti-
lized. WBCs were quite the same in A as in B group. In
B the CFU-GM maintained a correct reply to in vitro
stimulators (Hy 10 and 100 ng/mL, GM-CSF) or to
potentially suppressive substances (Hy 1000 ng/mL, Cy
A). After ASA treatment higher RBC numbers and low-
er BFU-E counts were detected in standard conditions.
These progenitors and the respective CFU-GM coun-
terparts showed always the capability to increase their
proliferative activity. This behaviour could be sugges-
tive of immunosuppressive influence of maternal ori-
gin that is corrected by Hy and Cy A. These immuno-
suppressive effects seem to be absent with association
of ASA+flucortolone. These data may have an impact
on therapeutic decisions during pregnancy to control
high abortive risk due to mother’s autoimmune disease.

PU400
LENOGRASTIM AND FILGRASTIM EFFECTS ON NEUTROPHIL
POLARIZATION AFTER MOBILIZATION IN PATIENTS UNDERGOING
A-PSCT: EVALUATION BY COMPUTER ASSISTED IMAGE ANALYSIS
Azzarà A,* Chimenti M,° Carulli G,* Fazzi R,*
Galimberti S,* Cecconi C,* Cervetti G,* Petrini M*
*Unità Operativa di Ematologia, Dipartimento di
Oncologia, dei Trapianti e delle Nuove Tecnologie in
Medicina, Università di Pisa; °Istituto di
Elaborazione dell’Informazione, CNR, Pisa, Italy
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An abnormal microtubular assembly, which correlates
which the inability of cells to achieve a fully bipolar
shape under stimulus, is the first cause of a defective
neutrophil chemotaxis. In the same way, a basal hyper-
activation of cytoskeleton may results in a hyper-polar-
ization with lose of deformability and defective response
to chemotactic stimulus. It is known that rh-GCSF is able
to interfere with neutrophil chemotaxis, and different
kinds of rh-GCSF act in different ways (Azzarà A., Am J
Hematol, 2001). As regards polarization, few Authors
evaluated this function, which was evaluated by ordinary
light microscope. This subjective technique has been
recently assessed to be the most sensitive and reliable
polarization assay (Kalkman, P.M.J., Clin Exp Immunol,
2002). So we studied the effects of Chinese Hamster
ovary-derived glycosylated rhG-CSF (Lenograstim) and
E.Coli-derived non-glycosylated rhG-CSF (Filgrastim) on
circulating neutrophils from patients after rh-GCSF
mobilization in order to perform autologous peripheral
stem cell transplantation. 8 patients (4 with Multiple
Myeloma, 3 with non-Hodgkin’s Lymphoma, 1 with
Chronic Lymphocytic Leukemia) were treated by Filgras-
tim; 8 patients (5 with Multiple Myeloma, 2 with non-
Hodgkin’s Lymphoma, 1 with chronic lymphocytic
leukemia) were treated by Lenograstim. The schedule
was: 5 µg/kg/day subcutaneously from day 1 to day 6,
than 10 µg/kg/day on day 7, 8, ..., until mobilization of
the requested CD34+ amount. On day 8, neutrophil were
collected, separated on density gradient and placed in
Boyden chambers on micropore filters. A brief (10 min-
utes) priming was carried out putting in the lower com-
partment F-mlp 10-8 (or buffered saline as control), in
order to evaluate the first events which precede the start
of chemotaxis. After incubation, the filter were removed,
fixed, dehydrated, stained, diaphanized and analyzed by
an image analysis work-station. The device employs a
TV-camera mounted on a Leitz microscope, a PC
equipped by a MGA Matrox Millennium Video Board
with a Matrox Inspector 2.1 software (Matrox Electron-
ic Systems) especially adapted. In particular, the Blob
Analysis was used. The software, after an analogical-
digital transformation of the images containing the neu-
trophils under study, is able to perform in real time: clas-
sification, segmentation, setting of foreground touch-
ing, minimal and maximal area, x and y centroid,
breadth, compactness and, in particular for this study,
elongation. This parameter is identified by minimum (1
= perfectly round cell), maximum, mean, std deviation,
variance, min to pass, max to pass (according to thresh-
old and filters), total count. Results. Filgrastim induced
neutrophils in basal condition displayed Elongation mean
value of 2.859±1.891; Lenograstim induced neutrophils
in basal condition displayed Elongation Mean Value of
2.604±1.604: p = 0.02. Filgrastim induced neutrophils
under stimulus displayed elongation mean value of
2.899±2.537, without any enhancement if compared
with basal conditions: 453 vs 428 images totally evalu-

ated (p=n.s.) On the contrary, Lenograstim induced neu-
trophils under stimulus displayed Elongation Mean Val-
ue of 2.800±1.907: 615 vs 609 images totally evaluated
(p=0.01 if compared with basal conditions). These data
shows that Filgrastim induced neutrophils are already
activated and seems to be no more responsive to further
chemotactic stimuli. On the contrary Lenograstim
induced neutrophils showed to be less elongated in basal
condition and more responsive to the applied stimulus,
acting in a more physiological way. It is possible that
the glycosylation of Lenograstim, which makes it more
similar to the natural one, play a role in this different
activity. This difference should be taken in account, in
order to preserve as better as possible all the functions
of the induced neutrophils. 

PU401
HER-1 TRANSACTIVATION THROUGH MONOCYTE AND CANCER CELL 7-
TMD RECEPTORS
Gottardi M, Rigo A, Tecchio C, Pizzolo G, Vinante F
Department of Clinical and Experimental Medicine,
Section of Hematology, University of Verona, Italy 

The prototypic ligand for HER-1 tyrosine kinase is
heparin-binding EGF-like growth factor (HB-EGF), an
EGF superfamily member, which is produced by mono-
cytes and normal or neoplastic epithelial cells. The HER-
1/HB-EGF interaction following the proteolytic release of
the growth factor supports mitogenic activities and reg-
ulates differentiation pathways related to muscles and
neurons with pathogenetic relevance in a number of
conditions. Monocytes express the 7-TMD receptor
CXCR4 on their membrane and produce HB-EGF. We
argued that monocytes, epithelial or neoplastic cells
recruited locally through CXCR4-mediated chemotactic
activity may be also induced to release HB-EGF result-
ing in mitogenic activity and differentiation signals. First,
we studied this in monocytes using RT-PCR, Northern
blot, flow cytometry, ELISA and functional transwell or
cell-to-cell approaches. CXCR4 stimulation of mono-
cytes with its ligand CXCL12 induces metalloproteinase
activation, cleavage and release of HB-EGF (as shown
also by flow cytometry) and rapid (10 to 20 minutes)
transactivation of cells expressing HER-1, as evaluated
by phosphorylation of tyrosine 1068 on HER-1 cyto-
plasmic tail in HeLa cells. This was observed in transwell
stimulation, whereas cell-to-cell contact did not lead to
similar transactivation. Following this rapid phenome-
non, stimulation with CXCL12 led to increased amounts
of mRNA for HB-EGF up to 24 hours. The same events
can be reproduced using CXCL12-conditioned, mono-
cyte-derived culture supernatant, further showing that
monocytes release HB-EGF after stimulation with
CXCL12. This provides evidence that monocytes may
influence the activity of bystander HER-1-positive cells
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in terms of proliferation and/or differentiation. Experi-
ments on epithelial neoplastic cells (for instance, the
human bladder cancer cell line 5637) gave similar
results. Thus, one and the same regulatory motif involv-
ing chemokines, their 7-TMD receptors, growth factors
such as HB-EGF and their tyrosine kinase receptors may
dominate regeneration and healing, proliferation in
degenerative lesions as well as carcinoma or metastasis
growth and represents a candidate target for therapy in
these conditions.

PU402
EXPRESSION OF THE 67 KDA LAMININ RECEPTOR ON PROGENITOR
CELLS AFTER MOBILIZATION WITH GRANULOCYTE-COLONY
STIMULATING FACTOR IS INVOLVED IN THEIR ADHESION TO
STROMAL MICROENVIRONMENT
Montuori N, Ragno P, Ricci P,° Di Micco R,
Maddaluno L, Visconte V, Di Iorio G,° Serio B,°
Rotoli B,° Rossi G,* Selleri C°
Institute of Experimental Endocrinology and Oncology,
National Research Council, *Department of Cellular and
Molecular Biology and Pathology, and °Division of
Hematology, Federico II University, Naples, Italy 

Allogeneic hematopoietic stem cell transplantation is
increasingly performed with blood-derived cells because
of technical advantages and shorter time to engraft-
ment. The homing of intravenously infused stem cells
into the bone marrow is a complex process that primar-
ily depends on the modulation of cell-surface expression
of adhesion molecules and their corresponding ligands
on stem and stromal cells. Cancer cells attach to base-
ment membranes via specific cell surface laminin recep-
tors and may degrade components of the extracellular
matrix by secreting proteases. The 67-kDa laminin recep-
tor (67LR) is a nonintegrin protein with high affinity for
laminin, which plays a critical role in basement mem-
brane invasion and metastasis of cancer cells. Expression
of the 67LR is increased in a variety of human carcino-
mas and directly correlates with enhanced invasive and
metastatic potential. In analogy with the migration
mechanism used by metastatic cancer cells, in which
67LR-mediated interactions between cells and laminin
are a critical step, 67LR could also be involved in the
migration and lodgment of human mobilized stem cells
to the bone marrow. Using a Western blotting analysis
with a polyclonal anti-67LR antibody, and two color flow
cytometry, we have documented that 67LR is expressed
on CD34+ progenitor cells derived from the KG1 cell line
and on marrow and circulating CD34+ cells from normal
donors. Using a colorimetric adhesion assay, we found
that 67LR positive KG1 cells showed high adhesion to
laminin; the adhesion was 67LR-mediated, since the
addition to laminin-coated wells of soluble recombinant
37 kDa laminin receptor precursor (37LRP), which is the

cytoplasmic precursor of the 67LR containing its laminin
binding domains, significantly reduced laminin binding.
Granulocyte-colony stimulating factor (G-CSF) treat-
ment of CD34+ KG1 cells resulted in an increased expres-
sion of 67LR, which well correlated with increased in vit-
ro cell adhesion to laminin. Therefore, 67LR expression
was investigated by Western blot and cytofluorometric
analysis in peripheral blood mononuclear cells (PBMNC)
collected from normal donors at different time-points
during the mobilization of CD34+ progenitor cells by G-
CSF. 67LR expression was increased in 11 out of 18 (61%)
normal donors examined, peaking at day 4-5 of cytokine
treatment, when also CD34+ progenitor cells reached the
higher level of mobilization in the PB. Long-term culture
initiating cell (LTC-IC) assays were also performed on
mobilized PBMNC at various time-points during G-CSF
treatment in three donors. A dramatic inhibition of LTC-
IC growth was observed when the 67LR-mediated cell
binding to laminin was inhibited by its competing solu-
ble polypeptide 37LRP (number of LTC-IC/10E6 PBMNC
at day 0, +3 and +5 after G-CSF mobilization: 3,5±1 vs
1±1, 15,5±4,5 vs 4,7±3,5 and 26,6±8 vs 11,7±7,6 in
absence and in presence of 37LRP, respectively; all
p<0.001). In conclusion, our results indicate that 67LR
expression on human CD34+ cells allows them to adhere
to laminin. In addition, 67LR up-regulation on mobilized
human CD34+ progenitor cells and the inhibition of LTC-
ICs after 67LR competition also suggest that 67LR is able
to promote lodgement and proliferation of bone marrow
progenitor cells within the BM microenvironment. 

PU403
SERUM LEVELS OF HAEMATOPOIETIC GROWTH FACTORS IN
MYELODYSPLASTIC SYNDROMES
Sanpaolo G, Musto P, Falcone A, Bodenizza C,
Carotenuto M, Carella AM
Casa Sollievo della Sofferenza, URCCSA, San Giovanni
Rotondo, Foggia, Italy

Background: Anomalies of hematopoietic cytokines
network could be the reason of the defect of prolifera-
tion and differentiation typical of myelodysplastic syn-
dromes (MDS). Patients and Methods: We evaluated, at
diagnosis, the hematopoietic growth factors serum lev-
els of 120 patients affected by MDS (M/F 74/46; medi-
an age 65; FAB: 50 AR, 20 ARSA, 25 AREB, 12 AREB-T,13
LMMC;Hb 8,3 g/dL, WBC 5,1×103/µL, PLT 124×10 03/µL)
using immunoenzymatic assays (QUANTIKINE R&D Sys-
tem for SCF, GM-CSF, G-CSF, TNF,IL-6, TPO; EPO ELISA
MEDAC Diagnostika for EPO;HUMAN ELISA Endogen for
IL-6 and IL-1β; EASIA Endogen for IL-3 and IL-8).
Results. Medium values of EPO (395±106 vs 15±5
miu/mL, p<0.001),G-CSF (301±160 vs 10±4 pg/mL,
p<0.001),GM-CSF (52±12 vs 2±0,2 pg/mL, p<0.02),TNF
(39±8 vs 10±3 pg/mL, p<0.05), IL-1 β (213±155 vs 40±6
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pg/mL, p<0.04), IL-8 (3230±1310 vs 50±17 pg/mL, p
<0.001), M-CSF (992±464 vs 200±20 pg/mL, p<0.001)
and TPO (555±108 vs 126±31 pg/mL, p< 0.02) resulted
higher compared with those of 30 normal controls.SCF
values resulted significantly reduced (795±215 vs
1510±320 pg/mL, p<0.02). In high risk MDS patients we
observed SCF, IL-1 β, GM-CSF, G-CSF, TPO and EPO lev-
els closer to normal values and particularly elevated IL-
8 levels.Low risk MDS were distinguished by higher lev-
els of M-CSF, G-CSF, GM-CSF, EPO, IL-3 (ARSA in par-
ticular)and IL-6, while LMMC was characterized by high
levels of G-CSF and low levels of EPO. An inverse corre-
lation between Hb and EPO, between PLT and TPO and a
linear correlation between TNF and WBC were pointed
out. Conclusions. In MDS, serum levels of active
cytokines during the late phases of hematopoiesis
though appearing high,hardly explain the level of
cytopenia; the production of early-acting cytokines
seems to be considerably compromised. The high levels
of TNF and IL-1 found in most patients could play a role
in actively inhibiting hematopoiesis.The blastic transfor-
mation leads to further alterations of cytokines’ pro-
duction.The combination of impaired production of
hematopoiesis-activating cytokines and the excessive
production of inhibiting cytokines could contribute to
the development of MDS.

PU404
SPLEEN ENLARGEMENT FOLLOWING RECOMBINANT HUMAN
GRANULOCYTE COLONY-STIMULATING FACTOR ADMINISTRATION FOR
PERIPHERAL BLOOD STEM CELL MOBILIZATION
Picardi M, De Rosa G, Selleri C, Scarpato N,° Soscia E,*
Martinelli V, Ciancia R, Rotoli B
Division of Hematology, °Transfusion Medicine, and
*Radiology, Federico II University Medical School,
Naples, Italy

Recombinant human granulocyte colony-stimulating
factor (rhG-CSF) is widely used to mobilize peripheral
blood stem cells (PBSC) for autologous or allogeneic
transplants, and available data regarding its short- and
long-term toxicity have shown no serious adverse effect.
However, there have been reports of spontaneous spleen
rupture in rhG-CSF- or cyclophosphamide plus rhG-CSF-
mobilized individuals. We tested the accuracy of ultra-
sound (US)-calculated (area-length method) spleen vol-
ume compared with palpation and US-measured longi-
tudinal diameter in detecting changes in spleen size in
two groups of subjects whose PBSC were mobilized by
rhG-CSF-including regimens (healthy donors for allo-
geneic transplant, and patients with a hematologic
malignancy scheduled for autologous transplant). We
also correlated the size changes with circulating leuko-
cyte and CD34+ cell counts evaluated on the last day of
rh-G-CSF administration; we assessed interobserver vari-

ability of US measurements and examined the correla-
tion between US-calculated and computed tomography
(CT)-measured spleen volume in a subgroup of patients.
Thirteen healthy donors (8 women and 5 men; median
age 38 years, range 28-55) received a mobilization reg-
imen of s.c. rhG-CSF (Lenograstim) 263 micrograms
twice a day (median treatment: 6 days), while 22
patients [15 women and 7 men; median age 51.5 years,
range 18-63; multiple myeloma (n=11), aggressive non
Hodgkin’s-lymphoma (n=4), acute myeloid leukemia
(n=4), Hodgkin’s lymphoma (n=3)] received i.v.
cyclophosphamide 7 g/m2 (median dose: 10 gr) plus s.c.
rhG-CSF 263 micrograms once a day (median treatment:
12 days). In all subjects, spleen size were assessed on 3
occasions (pre-, during-, and post-rhG-CSF course).
Interobserver variability of US-calculated spleen volume
was very low (Pearson value= 0.91); the correlation
between the volume calculated by US and that mea-
sured by 3-dimensional computed tomography was
excellent (Figure 1A). During mobilization, spleen
enlargement was detected by palpation in 17% of sub-
jects, by US-measured longitudinal diameter in 60%,
and by US-calculated volume in 91%. Median increase
in spleen volume was 300 mL (range, 54-820; p<.001)
in healthy donors and 135 mL (range, 0-413; p=.004) in
the patient group; leukocyte and neutrophil counts were
significantly higher in healthy donors than in patients.
Spleen enlargement correlated with white blood cell
count elevation (p=.016) but not with circulating CD34+
cells (Figure 1B and 1C). One month after the last
administration of rhG-CSF, the median decrease was
160 mL (range, 35-800) in healthy donors and 58 mL
(range, 0-310) in patients (Figure 2). 

No subject reported any discomfort or pain in the
splenic area during or after mobilization. Thus, when
evaluated by sensitive methods, rhG-CSF caused spleen
enlargement in almost all individuals treated;
intrasplenic accumulation of circulating granulocytes
and myeloid precursors was the most likely mecha-
nisms by which splenic tissue enlarges. US-calculated
volume proved to be an excellent method, much bet-
ter than longitudinal diameter, for detecting non-pal-
pable splenomegaly induced by rhG-CSF; it may help to
identify donors with greater spleen enlargement (at risk
of spontaneous rupture) thus needing close monitoring.
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Cell Therapy

PU405
GENERATION OF LEUKEMIA SPECIFIC T CELLS FROM HLA-MATCHED
SIBLINGS OF LEUKEMIA PATIENTS USING DONOR DENDRITIC CELLS/
TUMOR HYBRIDS
Re F, Srinivasan R, Panelli M, Marincola F, Igarashi T,
Barrett J, Childs R
National Institute of Health, Bethesda, MD, USA

Introduction. Graft-vs-leukemia (GVL) effect follow-
ing allogeneic blood stem cell transplantation can cure
patients with chemotherapy refractory hematologic
malignancies. Methods to expand leukemia-specific T
cells from healthy stem cell donors for post-transplant
infusion could potentially enhance this GVL effect. We
evaluated the ability to generate leukemia specific T
cell clones in vitro from healthy HLA matched sibling
donors by stimulating donor lymphocytes with donor
dendritic cells (DCs) either chemically or electrically
fused to patient leukemia cells. Methods. Leukemia
cells were isolated by leukapheresis from the peripher-
al blood of four patients (1 ALL, 2 AML blast crisis, and
1 CML- chronic phase). Immature DCs were generated
from HLA matched siblings of leukemia patient by cul-
turing donor monocytes for 7 days in 10% human AB
serum with GM- CSF (1000 IU/mL) and IL-4 (1000
IU/mL). DC/tumor hybrids (DCTH) were generated by
fusing donor DCs to patient leukemia cells by two dif-
ferent techniques: 1) 1 ml of polyethylene glycol (PEG/
DMSO solution) was added to a cell pellet containing
DCs and tumor cells in a 1:1 ratio; 2) Electro-pulsing
DCs and tumor cells in a 1:1 ratio was accomplished by
first aligning at 40 V for 5 seconds and then a pulse of
1000 V/ cm at 25 mF. T cells obtained from the HLA-
identical siblings of leukemia patients were stimulated
in vitro weekly x 2 by one of three different stimulator
populations: 1) irradiated patient tumor cells alone 2)
electro-fused DCTH 3) PEG fused DCTH. Donor T cells
were then cloned from bulk cultures by limiting dilu-
tion and more than one hundred clones from three sep-
arate leukemia patients were tested for their ability to
recognize patient leukemia cells by an ELISA measur-
ing interferon γ (IFN-γ) secretion or cytotoxicity.
Results. DCs and leukemia cells were stained with red
and green fluorescent cell membrane dyes and were
analyzed by FACS following PEG or electrofusion. Both
techniques resulted in a reproducible fusion efficiency
of 5-15%. Donor T cells stimulated by patient leukemia
cells typically failed to expand. In contrast, donor T cells
stimulated by DCTH proliferated rapidly following each
stimulation. In 3 of the 4 donors studied, T cell clones
which secreted IFN-γ when co-cultured with patient
leukemia cells were identified. While the majority of
these clones recognized both leukemia cells and nor-
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mal patient hematopoietic cells, T cell clones with
leukemia specificity (determined by secretion of IFN-γ
or cytotoxicity by Chromium51 release) were isolated
and expanded from sibling donors.  Conclusions.
Leukemia specific T cells can be generated in vitro from
healthy HLA matched siblings using donor DCs which
are either chemically or electrically fused to patient
tumor cells. DCTH could be used for the in vitro expan-
sion of donor T- cells (both CD4+ and CD8+) with
leukemia specificity to be infused post- transplant for
future leukemia-targeted allogeneic transplant trials.
Moreover tumor-specific clones generated employing
DCTH can potentially be used for the identification of
leukeima- specific antigens for tumor rejection.

PU406
IINTERLEUKIN-2 INCREASES THE SUSCEPTIBILITY OF FRESHLY ISO-
LATED NEOPLASTIC B CELLS TO RITUXIMAB-MEDIATED
ANTIBODY-DEPENDENT CELLULAR CYTOTOXICITY IN VITRO
Introna M, Golay J, Manganini M, Facchinetti V,
Broady R,* Borleri G,* Rambaldi A*
Laboratory of Molecular Immunohaematology, Istituto
Ricerche Farmacologiche Mario Negri, Milano, Italy;
*Division of Haematology, Ospedali Riuniti, Bergamo,
Italy

Current evidence suggests that the chimeric anti-
CD20 antibody rituximab works in vivo mainly through
complement dependent cytotoxicity (CDC) and/or anti-
body dependent cellular cytotoxicity (ADCC). We char-
acterised the ADCC activity of rituximab in vitro against
freshly isolated neoplastic B cells and using different
effector cell populations. Effector cells included periph-
eral blood mononuclear cells (PBMC), purified
CD56+/CD3− cells, or PBMC cultured for 48 hours in
medium containing 10% FCS and 1000 U/mL rhIL-2.
Targets included 5 fresh cases of chronic lymphocytic
leukemia (B-CLL), 2 mantle cell lymphoma (MCL), 1 pro-
lymphocytic leukemia (PLL) and 1 follicular lymphoma
(FL). Furthermore two lymphoma cell lines (BJAB and
MEC2) were used as controls. None of the primary
leukemic samples examined was lysed significantly by
freshly isolated PBMC in presence or absence of ritux-
imab, even at 63:1 effector:target ratios. On the con-
trary, PBMC, which contained a mean of 10% NK cells,
could lyse the B lymphoma cell lines (BJAB, MEC2) to
about 40% in the same experimental conditions. Periph-
eral blood CD56+/CD3− NK cells purified to 95% could
lyse B lymphoma cell lines to 70% and primary leukemic
samples to 25-30%, at E:T ratios of 63:1. Interestingly,
PBMC cultured for 48 hours in presence of rhIL2 became
very strong effector cells in ADCC assays using primary
leukemic cells as targets: IL-2-activated PBMC togeth-
er with rituximab induced lysis of all leukemic samples
by 15-50% above the background in the absence of

antibody (mean 30%). Culturing PBMC in IL-2 did not
increase the percentage of NK cells present relative to
the percentage in the freshly isolated cell population.
We conclude that primary leukemic cells are more resis-
tant than leukemic cell lines to rituximab mediated
ADCC in vitro using peripheral blood derived NK cells,
regardless of CD20 expression levels. Culturing PBMC in
IL-2 allows NK cell activation, but not expansion, lead-
ing to greatly increased ADCC using freshly isolated
leukemic targets. These data suggest caution is needed
when interpreting data obtained with cell lines rather
than freshly isolated leukemic samples. Furthermore,
the marked effect of IL-2 for only 48 hours suggests
that IL-2 stimulation in vivo or ex vivo may significant-
ly increase the therapeutic activity of rituximab. 

Funding: This project was supported in part by Roche
Italia, Monza, Italy, by the Italian Association for Can-
cer Research (AIRC), by the Italian Ministry for Univer-
sity and Research (FIRB RBAU01J2ER), and by the Asso-
ciazione Paolo Belli-Lotta alla Leucemia.

PU407
IN VITRO AND IN VIVO MYOGENIC CONVERSION OF HUMAN BONE
MARROW CELLS
Bossolasco P,* Soligo D,° Corti S,§ Strazzer S,§
Borsotti C,* Comi GP,§ Lambertenghi Deliliers G°
*Fondazione Matarelli, °Dipartimento di Ematologia
ed Oncologia, §Dipartimento di Scienze Neurologiche
IRCCS Policlinico e Università di Milano, Italy

Bone marrow mesenchymal stem cells (MSCs) have
been shown to generate myotubes or cardiomyocytes
in vitro using 5-azacytidine or amphotericin B (Waki-
tani, 1995; Phinney, 1999; Makino, 1999). This phe-
nomenon, probably linked to the activation of pheno-
type-specific genes, is nevertheless sporadic and the
efficiency of myogenic conversion is usually low. We
generated muscle cells from unfractioned human bone
marrow (BM) cells obtained from ribs resected at the
time of thoracotomy in 36 lung cancer patients and
from 29 iliac crest BM of healthy donors for allogene-
ic transplantation. Cells extensively flushed out from
the rib and low-density mononuclear cells from BM
aspirates from the iliac crest were grown in DMEM 10%
FCS without any chemical induction and the super-
natant of the cultures was harvested weekly and replat-
ed in new flasks without medium changes. Flow cytom-
etry, PCR and western blot analyses performed on both
adherent and non-adherent fractions at different time
points showed a variable expression of myogenic mark-
ers. Starting from the third adherent fraction, numer-
ous long multinucleated cells (myotubes) were
observed in 7 out of 36 (19.4%) bone marrow samples
taken from ribs and 1 out of 29 (3.4%) bone marrow
samples taken from the iliac crest. Myotubes expressed
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the majority of myogenic markers by Immunocyto-
chemistry. Injection of whole BM into NOD-RAG
xenograft-permissive immunodeficient mice resulted
in the engraftment of human cells (as demonstrated by
immunohistochemistry and FISH) and in their differen-
tiation into mature myofibers expressing human dys-
trophin. Further experiments are ongoing to character-
ize these myogenic precursors and to explore their
transplantability into immunodeficient murine hosts.

PU408
FEASIBILITY AND SAFETY OF EXTRACORPOREAL
PHOTOCHEMOTHERAPY IN SMALL CHILDREN WITH RESISTANT
GRAFT-VERSUS-HOST DISEASE
Landolfo A, Sorriento A, Inserra A, Parisi F, De Rossi G,
Isacchi G
Dipartimento di Oncoematologia Pediatrica e Medicina
Trasfusionale, Ospedale del Bambino Gesù, IRCCS, Rome,
Italy

Extracorporeal photochemotherapy (ECP) is a thera-
peutic approach based on the biological effects of
ultraviolet light-A (UVA) and psoralens on mononu-
clear cells collected by apheresis. Indication for ECP
include treatment of oncological and autoimmune dis-
eases; furthermore ECP has been shown to be an effec-
tive therapy for patients with acute and chronic graft-
versus-host disease (GVHD) following allogeneic bone
marrow transplantation and in the management of
rejection of heart and/or lung transplants. This thera-
py involves separating the leukocyte-rich fraction from
whole blood and treating with psoralen and UVA expo-
sure with the UVAR XTS automated system (Therakos)
for both the collection and the photoirradiation. This
procedure is less easily performed in pediatric and,
above all, in small pts (weighing less than 20 kg) due
to several technical difficulties including vascular
access and excessive extracorporeal volume. The aim of
our study was to evaluate a technique with two inde-
pendent step which permits this therapeutic approach
in all low weight pts. Over the past two years we have
performed 210 ECP in 14 children (median age 6 yrs,
median weight 15 kg) with rejection of heart and lung
transplants and acute or chronic GVHD. In small pts
the procedure consists first in collection of mononu-
clear cells by a Cobe Spectra continuous blood cell sep-
arator and, secondly, irradiation in an independent
machine PUVA Combi Light Irradiator. The central
venous access in pts. < 20 was via a double-lumen
catheter. For these pts the separator was primed with
leukocyte-poor and irradiated red blood cells and two
blood volumes were processed. The blood flow rate was
between 15 and 30 mL/min and ACD-A anticoagulant
rate from 1:13 to 1:14. The mean mononuclear cells
collection was 1,8×109, Hct from 4 to 5%. The final

harvest volume (50-80 mL) added with saline was then
treated with 8-MOP (200 ng/mL), irradiated with UVA
light (2J/cm2) and reinfused within 1 h into the pts. No
severe side effects were documented during the pro-
cedures. In conclusion, ECP can be safely and easily
used in small patients when performed by an experi-
enced apheresis team.

PU409
PERIPHERAL LYMPHOCYTE SUBPOPULATIONS AFTER LONG-TERM
EXTRACORPOREAL PHOTOCHEMOTHERAPY IN PATIENTS IN
REJECTION AFTER LIVER TRANSPLANTATION 
Vanacore R, Mazzoni A, Guida C, Bianco I, Pardi C,
Bortoli M, Uncini Manganelli C, Filipponi F,* Scatena F
U.O. Immunoematologia 2, * Sezione Trapiantologia
Epatica, Azienda Ospedaliera Pisana, Università di
Pisa, Italy

Extracorporeal photochemotherapy (EPC) is an im-
munomodulatory technique in which lymphocytes are
reinfused after exposure to a photoactive compound
and to a ultraviolet light. ECP showed efficacy in the
treatment of cutaneous T-cell lymphomas, GVHD,
autoimmune diseases, and allograft rejection. We per-
formed a preliminary study to assess the safety and the
efficacy of EPC in the acute and chronic rejection in liv-
er transplantation; particularly we studied the lym-
phocyte subpopulation in order to evaluate the immu-
nomodulatory effects and the risk of immunotoxicity.
We selected 10 recipients of liver transplant in rejec-
tion phase or in high risk of rejection, not responsive to
conventional immunosuppressive therapy. They
received ECP treatment, with UVAR XTS system (Ter-
akos), for two consecutive day initially every week, then
every two weeks and finally every month as mainte-
nance. The lymphocyte subpopulations CD3+, CD4+,
CD8+, CD19+, CD16/56+CD3− (NK) were evaluated
before to start the therapy and after 4 or 6 months of
treatment; we used a four colour flow cytometric tech-
nique (FacsCalibur, BD Biosciences). Among our
patients, 8 reach the sixth month of therapy and
showed a clinical improvement with a reduction of the
liver enzymes and of the viral load (in HCV+ subjects).
Two patient stopped the EPC after three months for
absence of clinical results. The blood concentration of
lymphocyte CD3+, CD4+, CD8+, CD19+ do not showed
any relevant modification, while we evidenced a an
increase of NK cells (from 66±105/mL to 94±131/mL,
p=0.01); 7 patients presented an increase of NK and 3
subject had a stable number of this population. The
ratio CD4/CD8 don’t showed any substantial modifica-
tion, even if there is a trend to the reduction in accor-
dance to other investigations.  These results suggest
that EPC doesn’t induce significant T cell depletion and
stimulates the NK population; this aspect is interesting
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because some authors assert that a depressed NK activ-
ity may cause a low therapeutic response. Moreover,
these data highlight the prevalent immunomodulatory
effects of ECP. Even if the immunological mechanism
of action of EPC remains undefined and, probably, mul-
tiple factors interact to produce the therapeutic effects,
the fact that this therapy has minimal adverse effects
and is without evidence of lymphotoxicity, indicates
that it may be an important choice to chemothera-
peutic and immunosuppressive agents.

PU410
PHASE I CLINICAL TRIAL WITH CYTOKINE INDUCED KILLER CELLS
FOR PATIENTS WITH ADVANCED LYMPHOMA: PRELIMINARY DATA
Olioso P, * Giancola R, di Riti M, Contento A,
Accorsi P, Pompetti F,^ Angrilli F,§ Spadano A,§
Di Bartolomeo P,* Fioritoni G,§ Iacone A
*Terapia Intensiva Ematologica per il Trapianto
Emopoietico, Dipartimento di Medicina Trasfusionale,
Laboratorio di Terapia Cellulare, ^Laboratorio di Biolo-
gia Molecolare, §Dipartimento di Ematologia, Ospeda-
le Civile “Spirito Santo” Pescara, Italy

Immunotherapy represents a promising treatment
strategy for many types of cancer. The goal of this kind
of therapy is to stimulate immune system to recognize
and kill cancer cells by modifying the host response. CIK
cells are highly efficient cytotoxic effector cells capa-
ble of lysing a broad range of tumor cell lines. We report
our experience in large-scale ex vivo expansion of CIK
cells and present preliminary data from the first 3
patients treated in our ongoing phase I safety trial. 9
PBMCs samples were obtained from 3 patients with
NHL in progressive disease. CIK cells were generated
under GMP guidelines by growing PBLs in the presence
of IFN-γ followed by IL-1β, OKT3 and IL-2 and incu-
bated in LifeCell-> culture bags at 37°C. Expansion was
assessed between day 21 and 25. Flow cytometric
analysis was performed weekly. The cytotoxic activity
of CIK cells was investigated in LDH release assay,
against B-cell lymphoma target cell lines. All cultures
were analysed for the presence of abnormal transcripts
by RT-PCR from RNA extracted from PBMCs. Results:
The starting cell population contained a median of
52.3% CD3 and 3.2% CD3+CD56+ cells. After 21 days
of expansion, the median culture was 98% viable, the
median content of CD3+ cells was 95.2%, for
CD3+CD56+ was 33% (22%-64.3%). This represents a
median expansion of CD3+ cells of 161.8-fold and of
CD3+CD56+ 494-fold. At a 20:1 and 40:1 effector to
target cell ratio, CIK cells killed 61.2% of the target
tumor cells (59%-75.2%) and 82% (69.7%-90.4%),
respectively. Three patients with refractory NHL were
enrolled in our clinical protocol. 2 patients are male,
one female, median age was 51,1 years (31.11-78.8);

Karnofsky score was 70 or above. They received 3 cycles
of escalated doses of CIK cells and a total of 9 infusions
were administered. Each cycle consisted of 2-5 intra-
venous infusions of CIK cells on consecutive days, fol-
lowed by the next cycles of infusions after 3 weeks.
The number of transferred CD3+ cells per patient were
5-19×109 in one course of treatment. The absolute
number of CD3+CD56+ cells infused ranged from
2.5×109 to 3.9×109. Patients were monitored before,
during and after treatment. One patient during the first
cycle of infusions developed WHO grade 2 fever
resolved with the addition of antibiotics. Sterility con-
trols of CIK cells and blood cultures were negative.
There were no other immediate adverse reactions to
the infusions. The subjective symptom score remarkable
improved in all the patients and the treatment showed
to have a positive impact on quality of life. Conclusion:
These results demonstrate that a sufficient number of
CIK cells with potent in vitro cytotoxicity can be
expanded from heavily pre-treated patients with
advanced lymphoma. Interestingly, an initially bcl-2
overexpression, observed in 3 of the samples, was no
longer detectable following extended culture suggest-
ing that CIK cells may be derived from normal CD3+

precursor cells. Our preliminary results showed that
feasibility and protocol adherence were excellent and
the toxicity profile was favorable. Its potential clinical
benefits are still under investigation and further stud-
ies are required to draw definite conclusions. 

PU411
MULTIPARAMETRIC FOUR COLOUR FLOW CYTOMETRIC ANALYSIS OF
HUMAN BONE MARROW-DERIVED MESENCHYMAL CELLS FROM
NORMAL AND HEMATOLOGICAL PATIENTS 
Moretti S, Campioni D, Punturieri M, Lanza F, Castoldi G
Section of Hematology and BMT Unit, Department of
Biomedical Sciences and Advanced Therapies, Univer-
sity Hospital, Ferrara, Italy

There has been an increasing interest in the stromal
system as subject of investigation in tissue engineer-
ing, cell transplantation, hemopoietic stem cell trans-
plantation and gene therapy. There are no universally
accepted antigenic determinants for the phenotypic
characterization of bone marrow mesenchymal stem
cells (MSC): the flow cytometric approach was based on
single staining procedure. The purpose of this study was
to utilise a cytofluorimetric multiparametric four colour
panel based on the expression of CD105, CD90, CD106,
CD59, CD36, CD31, CD166, CD34 antigens to study the
antigenic expression patterns of human bone marrow
derived cultured mesenchymal cells from patients with
different heamatological malignancies such as acute
myeloid leukemia (8 patients), acute lymphoblastic
leukemia (3), non Hodgkin’s Lymphoma (6), myelodys-
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plastic syndrome (13) and 6 normal subjects. Our mul-
tiparametric analysis was based on  forward- and side
scattering properties as well as on four colour deter-
mination of cultured mesenchimal cells. The number
of contaminating CD45+ cells, that are CD14+ CD11c+

or CD3+ cells, was found to be inversely correlated to
the age of the stromal layers in all pathologies except
for myeloma patients in which a consistent percentage
of hemopoietic cells were also detected after 50-60
days of culture. In this study, mesenchymal cells were
gated on CD45- 7AAD- events and then evaluated for
the expression of different markers. The results showed
that all mesenchymal cells are negative for CD34, CD31,
CD36 antigen while are homogeneously positive for
CD90, CD105, CD59. CD106+, CD45− 7AAD- cells were
expressed in a low percentage of mesenchimal cultured
cells. The CD45-7AAD-CD105+CD90+ phenotype was
the most homogeneously represented cell subpopula-
tions among the different pathologies examined as well
as the healthy subject group. On the basis of these find-
ings, whole fresh bone marrow samples from normal
subjects before the culture was studied with these four
color multiparametric flow cytometric staining. The
results show a good correlation (r=0,83; Pearson test)
between the in vitro culture clonogenic output (num-
ber of colony-forming unit fibroblasts, CFU-F/106 cells)
and the expression of CD45- 7AAD-CD105+CD90+
cells subset. These findings would be of clinical inter-
est during selection procedures before ex vivo expan-
sion and therapeutic manipulation.
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