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SELECTED COMMUNICATIONS

CS001
IS THERE A NEW GENE RESPONSIBLE FOR BERNARD-SOULIER SYNDROME?

A. Savoia,* C.L. Balduini,° M. Savino,# P. Noris,° A. Nigro,* 
M. Del Vecchio,# S. Perotta,@ M. Di Pumpo,° V. Poggi,^ 
A. Iolascon§

*Telethon Institute of Genetics and Medicine (TIGEM), Naples;
°Dipartimento di Medicina Interna, IRCCS San Matteo, Università
di Pavia; #Servizio di Genetica Medica, IRCCS Ospedale CSS, San
Giovanni Rotondo, Foggia; @Dipartimento di Pediatria, II Univer-
sità di Napoli; ^Dipartimento di Ematologia Pediatrica, Azienda
Santobono, Pausilipon, Napoli; §Dipartimento di Biomedicina del-
l'Età Evolutiva, Università di Bari

We have recently studied an autosomal dominant macrothrom-
bocytopenia characterized by mild or no clinical symptoms, nor-
mal platelet function activity, and normal megakaryocyte count.
In an attempt to identify the molecular basis of the disease, link-
age analysis in two large families localized the gene to chromo-
some 17p, in an interval containing the GPIbα gene, which is
altered in Bernard-Soulier syndrome (BSS). A heterozygous
Ala156Val missense substitution (Bolzano variant) was identified
in all patients of the two families and in another six additional
macrothrombocytopenic pedigrees. BBS is an autosomal recessive
disorder characterized by prolonged bleeding time, thrombocy-
topenia, and large platelets. The molecular basis of the disease is
due to a defect of the platelet glycoprotein (GP) Ib/IX/V complex,
which is the platelet receptor for plasma von Willebrand factor
(vWF) and the major membrane GP system. GPIb/IX/V consists of
four distinct gene products, GPIbα, GPIbβ, GPIX, and GPV. BBS
patients are homozygotes or compound heterozytes for muta-
tions in the GPIbα, GPIbβ, or GPIX genes. Consistent with a BSS
heterozygous condition, the vWF receptor GPs were reduced in all
patients with the Bolzano variant found in this study. Thus, the
diagnosis of heterozygous BSS must always be suspected in those
individuals with inherited thrombocytopenia and platelet macro-
cytosis. Platelet membrane GP studies were also performed on
families characterized by macrothrombocytopenia without the
Bolzano variant. The analysis distinguished two groups: 1) patients
(#3) with the GPIb/IX/V complex normally distributed on the sur-
face of their platelets. We called this form true autosomal dom-
inant macrothrombocytopenia; 2) patients (#5) with a reduction
of GPs comparable to that found in the BSS heterozygotes. We
hypothesized that mutations in the BSS gene were responsible
for the phenotype of the second group. Thus, the coding region
of GPIbα, GPIbβ, and GPIX, as well as GPV, including the intron-
ic flanking sequences and the promoter region, were amplified
in one proband from each family. The presence of the fragments
of the predicted size did not reveal gross alterations and the
automated sequencing analysis of the PCR product excluded the
presence of mutations. These results suggest that there is at
least another gene, not assembled in the GPIb/IX/V complex,
responsible for the BSS heterozygous phenotype. We can also

speculate that there might be patients, affected by the same
severe symptoms as in the recessive BSS, carrying mutations in
both the alleles of this putative gene. A positional cloning strat-
egy based on linkage analysis and mutation screening in candi-
dates is in progress to identify the gene.

CS002
LATE APPEARANCE OF THE 11Q22.3-23.1 DELETION INVOLVING THE ATM
LOCUS IN B-CELL CHRONIC LYMPHOCYTIC LEUKAEMIA AND RELATED
DISORDERS: CLINICOBIOLOGICAL SIGNIFICANCE

A. Cuneo, F. Cavazzini, R. Bigoni, G.M. Rigolin, 
M.G. Roberti, A. Bardi, R. Milani, C. Minotto, A. Tieghi, 
M. Della Porta, P. Agostini, E. Tammiso, M. Negrini,* 
G. Castoldi
Dipartimento di Scienze Biomediche e Terapie Avanzate - Sezione
di Ematologia, Dipartimento di Medicina Sperimentale e 
Diagnostica, *Sezione di Microbiologia, University of Ferrara

To see if chromosome 11q22.3-23.1 deletion involving the
ataxia-teleangiectasia mutated (ATM) locus may appear during
the course of B-cell chronic lymphocytic leukemia (CLL) and
related disorders, i.e. CLL/PL and prolymphocytic leukaemia (PLL),
82 patients without 11q- at diagnosis were sequentially ascer-
tained at 1-2 year intervals by conventional cytogenetic analy-
sis (CCA) and fluorescence in situ hybridization (FISH), using an
ATM-specific probe. Eight patients acquired a submicroscopic
11q deletion 13-43 months after diagnosis: the diagnosis at pre-
sentation was CLL in 3 cases, CLL/PL in 3 cases and PLL in 2 cas-
es. A 13q14 deletion preceded the development of 11q- in four
patients; additional aberrations included +12 (three cases),
17p13 deletion and 6q21 deletion (one case each). The acquisi-
tion of the 11q deletion was more frequently found in those
patients presenting with CLL/PL and PLL than typical CLL
(p=0.0016) and with splenomegaly (p=0.003). Follow-up data
showed that karyotype evolution (p=0.009) and cytological
transformation (p<0.001) were associated with the acquisition
of this cytogenetic lesion. The variables predicting for a shorter
survival in this series included the 11q deletion (p=0.03), along
with other classical clinicobiological parameters (performance
status, advanced stage, splenomegaly, elevated serum β2
microglobulin and LDH levels).  We arrived at the following con-
clusions: i) submicroscopic 11q deletion involving the ATM locus
may represent in some instances a secondary change in CLL,
CLL/P and PLL, suggesting that sequential FISH analysis is nec-
essary to detect this chromosome anomaly in some patients; ii)
the acquisition of 11q-/ATM deletion may play a role in deter-
mining cytological transformation and disease progression of
CLL and related disorders.
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CS003
PEG-INTERFERON α-2b IN ESSENTIAL THROMBOCYTHEMIA: PHASE II
STUDY FOR DETERMINATION OF THE MINIMUM EFFECTIVE, SAFE AND
TOLERATED DOSE. PRELIMINARY DATA

L. Gugliotta, D. Russo, S. Bulgarelli, N. Vianelli, S. Caglio,
V. Martinelli, S. Sacchi, S. Rupoli, F. Passamonti, A. Bucalossi,
E. De Biasi, R. Cacciola, E. Cacciola, A. Candoni, L. Valdrè,
R. Ciancia, L. Barulli, V. Agostini, G. Finazzi, R. Latagliata,
A. Tabilio, L. Marcomigni, M. Miglino, G. Palazzo, A. Molinari,
A. Grossi, M.G. Mazzucconi, M. Gobbi, M. Martelli, A. Zaccaria,
P. Mazza, M. Boccadoro, R. Giustolisi, F. Lauria, M. Lazzarino,
P. Leoni, B. Rotoli, R. Fanin, P.L. Rossi Ferrini, T. Barbui,
F. Mandelli, G. Fincato,  M. Baccarani
Hematologic Departments of Ancona, Bergamo, Bologna, 
Castelfranco Veneto, Catania, Firenze, Genova, Modena, Monza,
Napoli, Pavia, Perugia, Ravenna, Reggio Emilia, Roma, Siena,
Taranto, Torino, Udine

Interferons (IFN) α, biological modifiers with antiproliferative
but no teratogenic or leukemogenic effects, are satisfactorily
utilized in various subsets of essential thrombocythemia (ET)
patients. The patient compliance to a long-lasting treatment
with IFN-α is difficult to be maintained mainly because fre-
quent s.c. administration (7 to 2 times/week) is necessary. The
optimized pharmacokinetics of pegylated IFNs administered
weekly may potentially allow an increase of efficacy, tolerabil-
ity and patient compliance. The PEG-IFN α-2b (PEG INTRON,
Schering-Plough) is now object of a phase II study to determine
the minimum effective, safe and tolerated dose in a cohort of 86
patients. In detail, the starting PEG INTRON dose of 25 micro-
grams/week (equivalent to 11.5 MU of Intron A /week) will be
increased to 50, 75 and 100 micrograms if the hematological
response (HR=PLT count less than 500×109/L) is not obtained
after 13, 26 and 39 weeks of treatment, respectively. The main
end-point of the study is to know the percentage of patients
with HR at the end of the first year. In the responder patients a
second year of treatment is finalized to find the minimum main-
tenance PEG INTRON dose. Treatment has been started in 36
patients, 12 M and 24 F, with mean and median age of 45 and
47 years respectively (range 21-71), pretreated with alkylating
agents (n 3), hydroxyurea (n 18), IFNsα (n 10), anagrelide (n 3)
and/or receiving antiaggregating agents (n 31). At the start of
the study the age was over 60 years in 9 cases, the platelet count
was over 1000×109/L in 30 cases, previous thrombosis were reg-
istered in 1 case, peripheral granulocyte precursors and moder-
ate splenomegaly were observed in 7 and 12 cases respectively.
The mean PLT count was 1098×109/L (range 805-2021), the
mean Hb level was 13.4 g/dL (range 9.6-15.8) and the mean
WBC was 9.8×109/L (range 5.5-15.1). The mean PLT count
(×109/L) in the patients with treatment duration of +4 weeks (n
25), +9 weeks (n 9) and +13 weeks (n 6) decreased from 1131
to 822 (73%), from 1312 to 770 (59%) and from 1273 to 685
(54%) respectively. No patient discontinued the treatment and
the study is in progress with encouraging results. 

CS004
STI571 IN THE TREATMENT OF PH+ CHRONIC MYELOID LEUKEMIA, IN
ACCELERATED AND BLASTIC PHASE: THE PRELIMINARY EXPERIENCE OF
THE ITALIAN COOPERATIVE STUDY GROUP ON CML (PROTOCOL
CML/003/STI571)

Italian Cooperative Studi Group on CML. S. Bassi, A. de Vivo, E.
Trabacchi, F. Bonifazi, G. Martinelli, M. Amabile, D. Russo,*
B. Giannini,  N. Testoni,° D. Alberti, G. Rosti, G. Saglio,
M. Baccarani,§ S. Tura
Institute of Hematology and Medical Oncology “L. e A. Seràgno-
li”, Ospedale S.Orsola, Bologna University; *Chair of Hematology,
Udine University; Novartis Farma, Origgio (VA); §Chair of Medical
Pathology, Orbassano (Torino)

The Italian Cooperative Study Group on CML between August,
2000 and May 2001 has completed the recruitment time of a
phase II, multicenter, observational study, aimed to evaluate the
efficacy and safety of a inhibitor of the protein-tyrosine kinase
Bcr-Abl associated, STI571, in adult patients with Ph-pos chron-
ic myeloid leukemia in accelerated and blastic phase. The primary
end-point of this study, of 6 months of duration, was the rate
of hematologic response. Moreover, among secondary objec-
tives, the study scheduled the prospective evaluation of the mol-
ecular response to STI571, through the serial, quantitative analy-
sis of bone marrow and peripheral blood samples taken at fixed
time points (4 in 6 months). Patients received STI571, 600 mg
once a day, orally, except when adverse events required a dose
reduction/interruption, for at least 6 months. A dose escalation
to 800 mg/daily (400 mg/12 hours) was scheduled for patients
further resistant or refractory to STI571 overall. 45 Italian hema-
tologic institutions belonging to the group enrolled 215 patients
between August 17th, 2000 and May 10th, 2001. The preliminary
results of this study will be presented.

CS005
CHARACTERIZATION OF A NEW SURFACE RECEPTOR (IRTA-1) EXPRESSED
ON NORMAL AND NEOPLASTICAL  MARGINAL ZONE B CELLS

B. Falini,* E. Tiacci*, B. Bigerna,* A. Pucciarini*, L. Pasqualucci,**
R. Kuppers,** R. Dalla Favera**
*Institute of Hematology, University of Perugia; **Institute of
Pathology, Columbia University, New York 

The high frequency of genetical alterations involving the band
1q21 in human B cell lymphomas suggests that this locus may
contain genes playing a key role in normal B cell ontogenesis and
lymphomagenesis. Recently, the breakpoint corresponding to the
rare chromosomal translocation (1;14)(q21;q32) of the human
myeloma cell line FR4 (Immunity 2001; 14:277-89 ) has been
cloned, leading to the identification of a new gene named IRTA-
1 (Immunoglobulin Superfamily Receptor Traslocation associat-
ed-1 gene) that encodes  for the corresponding immune recep-
tor. The IRTA-1 molecule shares homologies with the members
of the Fc receptor family and the Inhibitory Receptor Super-
family (IRS), and with the adhesion molecules of the CAM fam-
ily. This finding suggest that the IRTA-1 immune receptor may
be involved in signal transduction during immune response (as
the Fc receptors), in the intercellular communication (as the
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members of the IRS family) and in the mechanism of cell adhe-
sion (as the members of the CAM family). Recently, we have
generated a monoclonal antibody  (named MIRTA-1) directed
against a fixative-resistant  epitope of the IRTA-1 molecule. This
antibody was used to investigate by immunohistochemistry the
expression of IRTA-1 in normal and pathological lymphoid tis-
sues. In normal lympho-hemopoietic tissues, the IRTA-1 mole-
cule appears to be mainly expressed on lymphoid elements selec-
tively distributed in areas corresponding to the  so-called mar-
ginal zone. The B cell nature of such IRTA-1 positive cells have
been confirmed by double immuno-enzymatic stainings and by
single cell PCR studies  performed on IRTA-1 positive which has
been cell picked-up with a mechanical micromanipulator from
frozen sections of normal human tonsil. The single cell PCR
analysis has demonstrated that the IRTA-1 positive cells repre-
sent a genotipically heterogeneous population, as far it con-
cerns mutations of the immunoglobulin genes. In the context of
B-cell  lymphomas, expression of IRTA-1 has been mostly detect-
ed in nodal and extranodal non-Hodgkin B-cell lymphomas of
the marginal zone. In particular, the molecule appears to be
strongly expressed on the surface of tumor cells that partecipate
to the formation of the so-called lympho-epithelial lesions. The
monoclonal antibody MIRTA-1 represents the first marker of
marginal zone B cells and it is expected to  be a valuable reagent
for the study of normal B cell ontogenesis and the characteri-
zation of human lymphomas. 

CS006
BONE MARROW MESENCHYMAL STEM CELLS COUNTERACT SUPPRESSIVE
EFFECTS INDUCED BY ONCOSTATIN M ON FETAL HEMATOPOIETIC
PROGENITORS EXPANDED IN LIQUID PHASE CULTURES
BY “EARLY ACTING” CYTOKINES

L. Luchetti, A. Gallazzi, L. Forte, C. Romanini,* G. De Rossi,§
G. Isacchi,° A. Tocci
Stem Cell Laboratory & **Department of Hematology and
§Immunotransfusion Medicine, Bambino Gesù Pediatric Hospital
and °Department of Gynecology and Obstetrics, Tor Vergata 
University, Rome 

Mesenchymal stem cells (MSC) were recently isolated from
human bone marrow stroma. The role of MSC in sustaining
hematopoiesis and proliferation of hematopoietic cells was sug-
gested but not explained. Oncostatin M (OSM), which belongs
to the gp130 family of cytokines and is expressed in the aorta-
gonad-mesonephros region and murine fetuses, stimulates the
maturation of hepatic parenchymal cells and terminates embry-
onic liver hematopoiesis. However, its role in hematopoiesis and
interaction with the medullary microenvironment remain unex-
plained in humans. Furthermore, human MSC are reported as not
expressing OSM. This study investigates the role played by MSC
in the expansion of fetal (cord blood) hematopoietic progenitor
cells (HPC) mediated by early acting cytokines and the effect of
adding OSM.  CD34+ cells were purified (Miltenyi) (phenotypic
purity 97±2.1%, blasts>98%, N=4). MSC were obtained in FCS+

cultures (Mesencult, Stem Cell Techn) and characterized (CD45,
CD34-, CD14-, SH2+, SH3+). CD34+ cells were cultured for 7 days
in the presence of FCS, early acting cytokines SCF, FLT3, TPO
(SCF/FL/TPO) and/or MSC irradiated (80Gy) to halt proliferation.
The effect of adding OSM was also investigated. The nucleated

cell number (NC), the phenotype (CD34 and CD45 expression),
the morphology (May-Grünwald-Giemsa) and the clonogenic
potential (HPC in semisolid cultures supplemented with SCF/IL-
3/GM-CSF/Epo) were evaluated. It was observed that: (i) NC
expand in the presence of SCF/FL/TPO, while adding OSM reduces
expansion. The presence of MSC does not significantly modify
the number of expanded CN, although it counteracts the
inhibitory effect induced by OSM; (ii) CD34+ cell frequency, ana-
lyzed by FACS in the population expanded by SCF/FL/TPO, does
not change at 20% and is not modified by MSC, with or with-
out adding OSM; (iii) immature myeloblastic phenotype is rep-
resented in 54% cells expanded with SCF/FL/TPO, but rises to
92% in the presence of MSC. Adding OSM to MSC and
SCF/FL/TPO does not modify the frequency of immature
myeloblasts (90%). However, most cells display very prominent
nucleoli, unless only SCF/FL/TPO and MSC are present; (iv) the
presence of MSC favors the expansion of HPC induced by
SCF/FL/TPO (32 vs 12 fold, presence vs absence of MSC, respec-
tively). The effect is particularly evident with mixed HPC (CFU-
GEMM) (37 vs 7 fold); (v) in the absence of MSC, OSM counter-
acts the expansion induced by SCF/FL/TPO (2 vs 12 fold); (vi)
MSC were found to abolish the inhibitory effect of OSM on the
expansion induced by SCF/FL/TPO (2 vs 31 fold in, respectively,
the absence or presence of MSC). This study demonstrates that:
(i) MSC maintain fetal CD34+ cells; (ii) MSC promote the expan-
sion of HPC induced by early acting cytokines; (iii) OSM coun-
teracts the expansion of HPC induced by early acting cytokines,
in the absence of MSC; (iv) MSC restore the capability of
SCF/FL/TPO to expand fetal progenitors, in the presence of OSM.
This study suggests a modulatory role of MSC in the transition
of human fetal hematopoiesis, by inhibiting, at medullary level,
the suppressive effects of OSM exerted in fetal liver.

CS007
IN VITRO AND IN VIVO EVALUATION OF THE HEMATOPOIETIC POTENTIAL OF
HUMAN MUSCLE CELLS 

C. Dell'Agnola, P. Mancuso, M. Capillo, C. Rabascio, A. Gobbi,
S. Monestiroli, G. Pruneri, C. Corsini, L. Calabrese, N. Tradati,
G. Martinelli, F. Bertolini
Hematology-Oncology, Experimental Oncology and Pathology,
European Institute of Oncology, Milan

It has been recently demonstrated in the mouse model that
the potential of stem cells is not restricted by their source. In
mice, brain cells can reconstitute hematopoiesis, and bone mar-
row (BM) cells can generate muscle, brain, endothelial and liv-
er tissue. Jackson et al. (PNAS 1999) demonstrated that murine
muscle cells can reconstitute hematopoiesis in lethally irradiat-
ed mice. We studied the engraftment potential of human fresh
and cultured cells generated from muscle surgically removed
from head and neck cancer patients. Muscle samples were
minced, digested and cultured in F12-10% FBS. NOD/SCID mice
(n=25) were transplanted with fresh or cultured human muscle
cells. Compared to mice, in vitro proliferation of human muscle
cells was slower and not increased by the addition of chick
embryo extract, VEGF or β-FGF, or co-culture with human stro-
mal cell lines expressing SCF, G-CSF, GM-CSF, IL-1β, IL-6, IL-7,
IL-8, IL-11, LIF, M-CSF, MIP-1α, TGFβ, and TNFα. On day 12 we
obtained a median of 500,000 adherent cells/g of muscle sam-
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ple. Cultured human muscle cells were evaluated by flow cytom-
etry for the expression of a panel of hematopoietic, endothelial,
stromal and epithelial markers. At the beginning and at the end
of muscle cell culture, contamination by hematopoietic (CD45+)
and endothelial (CD31+) cells was always <1%. On day 12 of cul-
ture, CD90 (Thy-1), HER2/neu and P1H12 were expressed in most
cells. CD34, c-kit, and CXCR4 were expressed by 0.5-1.5%, 1-
15%, and 30% of cells, respectively. CD133 and CD135 (flt-3)
were not expressed, and KDR appeared to be downregulated. In
methylcellulose, fresh (but not cultured) muscle cells generated
CFU-GM and BFU-E. NOD/SCID mice transplanted with fresh
muscle cells or less than 500,000 cultured cells showed little or
no human engraftment. In mice transplanted with more than
500,000 cultured cells, up to 14% human CD45+ hematopoiet-
ic cells (including myeloid and lymphoid subsets) were detected
by flow cytometry in the BM and peripheral blood. Results were
confirmed by PCR, Southern blotting and DNA sequencing. Liv-
er, muscle and spleen evaluated for human DNA were positive
in the large majority of mice transplanted with cultured cells.
Taken together, our data indicate that human muscle cells gen-
erate multilineage hematopoiesis in NOD/SCID mice. Surpris-
ingly, this hematopoietic potential increases in cultured vs fresh
muscle cells. Thus, muscle cells are particularly attractive for ex
vivo expansion and retrovirus-mediated gene transfer. We are
evaluating the engraftment potential of different subsets of
muscle cells, and whether muscle cells may generate hepato-
cytes in mice recipients.

CS008
THE GATA-1LOW MICE: A NEW ANIMAL MODEL FOR THE PATHOGENESIS OF
MYELOFIBROSIS IN HUMANS 

L. Bianchi, A.M. Vannucchi, *F. Paoletti, *C. Cellai, S. Glinz,
*E. Torre, R. Alterini, V. Carrai,° A. Castaldi,°L. Centurione,
°R.A. Rana, ^G. Migliaccio, ^A.R.Migliaccio, P. Rossi Ferrini
Dept. Hematology, * Dept. Patol. Oncol. Sperim., Univ. of Florence,
°Univ. G. D’Annunzio, Chieti, ^Istituto Superiore di Sanità, Rome

Idiopathic myelofibrosis is a rare clonal myeloproliferative dis-
order of unknown etiopathology whose hallmark is extensive mar-
row fibrosis accompanied by extramedullary hemopoiesis. The
finding that mice over-expressing thrombopoietin, or its receptor
Mpl, developed myelofibrosis suggested a link between megakary-
ocyte accumulation and development of the disease. In fact, mice
lacking the first Gata-1 enhancer and its distal promoter (knock-
down mutants, Gata-1low mice) are unable to express GATA-1 in
megakaryocytes, which fail to differentiate thus leading to a
severe thrombocytopenia; on the other hand, GATA-1 expression
in erythroid cells is partially maintained, although at low levels (by
RT-PCR). Adult Gata-1low mice have a normal hematocrit despite
the high apoptotic rate showed by a significant portion of the ery-
throblast population (30% of TUNEL positive cells). These mice
cope with such a high erythroblast death by extramedullary ery-
thropoiesis; indeed, there is an expansion of the early (by 2-fold)
and late (by 10-fold) erythroid progenitor cell compartments in
the spleen (Vannucchi et al., Blood 2001, in press), whose volume
and cellularity appeared greatly increased as compared to con-
trols. Since the marrow of the Gata-1low mutants contains many
abnormal megakaryocytes, we hypothesized that the splenic
hemopoiesis might be a consequence of the development of a

myelofibrotic-like syndrome. To test this hypothesis, marrow sec-
tions from progressively older mice (from 3 weeks to 24 months)
were stained with Gomori; marrow examination in mutant mice
showed a progressive age-dependent reduction of cellular com-
ponents and increase in the amounts of the collagen fibers. Col-
lagen fibers, first detectable at 3 months, almost fill the whole
marrow cavity by 18 months. Moreover, in keeping with the view
that development of myelofibrosis was related to megakaryocy-
tosis, the collagen fibers and abnormal megakaryocyte population
co-localize in the same marrow regions of mutant mice Other
typical traits of myelofibrosis (high numbers of circulating prog-
enitor cells, foci of extramedullary hematopoiesis in the liver, and
tear-drop red cells in peripheral blood films) are also detected
from 12 months of age. These results point to the Gata-1low

mutants as a new animal model for human idiopathic myelofi-
brosis, and also imply the involvement of Gata-1 alterations in the
pathogenesis of this myeloproliferative disorder.

CS009
INCIDENCE AND MOLECULAR EPIDEMIOLOGY OF PSEUDOMONAS 
AERUGINOSA INFECTIONS IN ACUTE LEUKEMIC PATIENTS

C. Paci, R. Fanci,* P. Nicoletti,* P. Anichini, * P. Pecile,*
G. Marra, C. Casini, P. Rossi Ferrini 
Department of Hematology and University of Florence,* 
Laboratory of Microbiology, Careggi Hospital, Florence

The incidence and molecular epidemiology of Pseudomonas
aeruginosa bacteremias, were monitored in acute leukemic
patients over a 3-year period to define mechanisms of possible
nosocomial transmission. From September 1996 to December
1999, 309 febrile episodes occurred in 187 patients; of 139
organisms isolated in 116 bacteremias (14 were polymicrobial),
67 (48%) were gram negative bacilli (GNB). Among the GNB
sepsis, we recorded 34 (51%) P. aeruginosa bacteremias (27
monomicrobial, 7 polymicrobial): 3 in 1996, 10 in 1997, 11 in
1998, 10 in 1999. All patients, who were allocated multiple bed-
ded rooms, had severe neutropenia (PMN< 100/m3) and received
a potent antipseudomonal coverage. Of these, 13 died within a
few days of onset (9 in monomicrobial sepsis). Patients with P.
aeruginosa infections are isolated and rooms are regularly
cleaned and disinfected. All 34 clinical isolates were studied
with pulsed–field gel electrophoresis (PFGE). According to Ten-
over (1995), strains were judged to be related if the pattern was
either identical or differed by fewer than seven bands (closely
related with 1-3 band differences, possibly related with 4-6 band
differences) and unrelated if band differences were seven or
more. Evaluation of DNA correlation showed: 2 related in 1996,
7 related in 1997, 10 related in 1998, 7 related in 1999 (main-
ly closely and possibly related). Isolates closely related between
themselves were also possibly related with other strains. About
60% of patients with related strains were hospitalized in the
same room or in different rooms, but became infected in the
same period. The high correlation among clinical isolates, sug-
gests a horizontal spread among the patients, even if other
sources, such as hospital personnel via hands, contaminated bio
materials or the inanimate environment as well as sanitary facil-
ities may be the most likely route for exogenous nosocomial
acquisition of strains. Preliminary epidemiologic enviromental
search revealed P. aeruginosa in several sanitary services and
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further control measures to improve environmental disinfection
are in progress. This study assessed the usefulness of typing
analysis in bacteriological epidemiology.

CS010
TRANSFORMING GROWTH FACTOR-β 1 CAUSES TRANSCRIPTIONAL 
ACTIVATION OF CD34 AND STAGE-SPECIFIC EFFECTS ON STEM CELL 
DIFFERENTIATION

L. Pierelli,* M. Marone,° G. Bonanno,° S. Rutella,* D. de Ritis,*
S. Mancuso,° G. Leone,* G. Scambia°
*Dept. of Hematology, °Dept. of Gynecology, Catholic University,
Rome

Human CD34+ stem/progenitor cells have in vitro and in vivo
hematopoietic activity and, likely, originate from CD34- stem
cells. TGF-β1 is one of the soluble molecules which regulate cell
cycle and differentiation of hematopoietic cells, but has
pleiotropic activities depending on the state of responsiveness
of the target cells. In this work, we show that TGF-β1 upregu-
lates the human CD34 antigen, an effect visible both at tran-
scriptional and protein level. This effect was striking in primary
progenitor cells (CD34-Lin- and CD34+Lin-) and in the TF-1 cell
line. CD34 modulation by TGF-β1 did not affect cell growth but
influenced differentiation in a stage-specific manner, promot-
ing differentiation of CD34-Lin- cells while maintaining prima-
ry CD34+/Lin- in an undifferentiated state. This effect was asso-
ciated with Smad protein activation and with a dramatic
decrease in p38 phosphorylation in CD34+Lin- cells. Conversely
no specific effects on Smad or p38 proteins were observed in
CD34-Lin- after exposure to TGF-β1. Moreover, block of p38
phosphorylation by SB202190 inhibitor did not enhance CD34
expression in CD34+/Lin- cells, confirming that the p38 pathway
is not upstream. CD34 gene transcription and CD34 regulation
by TGF-β1 probably occur through unknown transduction sig-
nals. These data establish the role that TGF-β1 has in the mod-
ulation of the CD34 antigen, providing important clues for
understanding hematopoietic development and a potential tool
for the modulation of stem/progenitor functions.

CS011
ANTI-FUNGAL PROPHYLAXIS IN MISMATCHED TRANSPLANTS

F. Aversa, A. Terenzi, R. Felicini, S. Ballanti, A. Carotti, 
F. Falcinelli, A. Santucci, M.F. Martelli
Hematology and Clinical Immunology, University of Perugia

Incompatible hematopoietic stem cell transplants are per-
formed at our center for high-risk leukemia patients lacking a
matched donor (Aversa et al. NEJM 1998; 339:1186). Fungal
infections remain a major obstacle for successful outcome in
these patients even in absence of neutropenia and GvHD. Risk
factors include deficit in T-cell recovery, advanced stage of dis-
ease and the use of immunosuppressive agents including G-CSF
(Volpi et al. Blood 2001; 97:2514). Unlike other type of trans-
planted patients, they all need to receive prophylaxis. As con-
ventional amphotericin (CA) was not suitable for long-term anti-
fungal prophylaxis because of its side effects in these patients,

we opted for ambisome. In order to investigate efficacy and tox-
icity of liposomal amphotericin (LA) (ambisome) in preventing
fungal infections, a protocol for fungal prophylaxis was tested in
143 high-risk leukemia patients transplanted between October
1995 and October 2000. Results were compared with those of a
previous series of 36 high-risk leukemia patients who had
received either fluconazole or CA. Median age of the 143 patients
was 32 (range 4-62) years, diagnoses included 59 AML, 38 ALL
and 46 CML. Almost all were at high-risk for transplant-related
mortality and relapse (80 in relapse, 47 in CR ≥ II and 16 in bad-
risk CR I). Anti-fungal prophylaxis consisted of ambisome at 1
mg/kg from day –10 to day +30 and then according to risk fac-
tors, of either ambisome (3 mg/kg × 3 weekly) or itraconazole for
up to 4 months. Conditioning consisted of TBI in a single frac-
tion, thiotepa, rabbit ATG and fludarabine. Patients received a
median of 10 × 106 CD34+ cells/kg and 3 ×104 CD3+ cells/kg. No
post-transplant immunosuppressive therapy was given as GvHD
prophylaxis. Overall 140 (98%) patients achieved a full donor-
type engraftment (10 after a second transplant). Only 13 patients
developed GvHD. At a median follow-up of 24 (range 8-65)
months, 32 patients survive disease-free. Relapses occurred in 34,
non-leukemic deaths in 77 (54%). Fifty-two patients died from
documented (16 from fungi) and 18 from suspected (12 from
fungi) infections. Causes of the documented fungal infections
were: aspergillus in 12, candida in 2, criptococcus and mucor. Six
patients were on immunosuppressive therapy because of GvHD.
LA decreased the probability of fungal-related mortality from
0.33 of the historical group to the present 0.20 (Wilcoxon
p=0.01). Colonization at transplant and GvHD were the most sig-
nificant risk factors (RR= 3.34 and 6.43, respectively). With
regards to the side effects, there was a significant reduction
(p<0.01) in frequency of infusion-related fever (11% vs 57%),
chills/rigor (12% vs 65%), and cardiorespiratory events (5% vs
28%). Nephrotoxicity was almost completely prevented in all but
2 patients who developed severe renal failure. Three patients
withdrew from AmBisome treatment because of back pain in two
and anaphylaxis in the other. The LA-ambisome is an effective
and well-tolerated anti-fungal prophylaxis for high-risk mis-
matched transplant recipients even at low doses. 

CS012
PROGNOSTIC ROLE OF QUANTITATIVE MONITORING OF MIXED CHIMERISM
IN ALLOTRANSPLANTED PATIENTS 

S. Galimberti, E. Benedetti, F. Papineschi, F. Caracciolo, *G.A.
Palumbo, M. Petrini
Hematology Section, Oncology, Transplant and Advances in Med-
icine Department-, University of Pisa; *Hematology Division, 
Biomedical Sciences Department, University of Catania

Transplantation of allogeneic bone marrow or peripheral
hematopoietic stem cells is widely used to treat a variety of
hematological disorders. In malignant diseases evaluation of
chimerism after allotransplantation allows establishment of
more efficacious and not-myeloablative conditioning regimens;
prediction of the success or the failure of the graft; establish-
ment of the timing of donor lymphocyte infusion in relapsed
patients. In this paper we present results about 36 patients allo-
transplanted for different malignancies tested by a fluorescent,
fast, sensitive, specific and quantitative multiplex PCR method
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(GeneScan PCR), in order to find a possible predictive role of
chimerism evaluation. Sixteen males and twenty females, from 22
to 57 years (average = 39, median = 38), were enrolled in the
study. Thirty-five patients were transplanted from an HLA-iden-
tical sibling and one from an HLA matched unrelated donor; 32
received a myeloablative conditioning regimen and 4 an immuno-
suppressive therapy, followed by infusion of donor CD34+ stem
cells. Ten male recipients had a female as donor and 14 female
had a male as donor; in 12 pairs genders were identical. Twenty-
one patients received transplant for acute leukemia in first remis-
sion or for CML in chronic phase; 12 in second remission, relapse
or in accelerated/blastic crisis; 2 patients received not-myeloab-
lative transplant in resistant multiple myeloma and one patient
was affected by skin malignancy in advanced stage. With a sen-
sitivity of 1-5%, in all cases we were able to distinguish donor and
recipient alleles before allograft, with 3-8 informative sys-
tems/each pair (median = 6). Twenty-two patients (61%) achieved
complete remission after BMT. Eleven (30%) relapsed, with a
median of 6 months. Twenty-four patients (67%) achieved a full
donor chimerism pattern, with a median time of 3.5 months; 30%
of cases achieved donor DNA percentage >97% at day +15 after
BMT and 36% by the first month after graft. Nine out of eleven
relapsed patients showed a DNA donor percentage < 35% at day
+30 after BMT or a decrease of the chimerism during the follow
up. This significant correlation between chimerism status and
clinical outcome was evident as in myeloablative as in not-mye-
loablative transplants. Possible significant correlations between
full chimerism achievement and disease stage at the BMT, time
from diagnosis to BMT, number of infused CD34+, source of stem
cells, age, sex of donor were evaluated. After statistical analysis,
no significant correlation among these parameters was found.
Time of achievement of complete chimerism was not related with
the outcome of disease. Thus, also in our series quantitative mon-
itoring of chimerism resulted efficacious in leading therapeutic
strategies for resistant patients, included immunotherapies.

CS013
DONOR-RECIPIENT INCOMPATIBILITY AT CD31-CODON 563 IS A MAJOR
RISK FACTOR FOR ACUTE GRAFT-VERSUS-HOST DISEASE AFTER 
ALLOGENEIC BONE MARROW TRANSPLANTATION FROM AN 
HLA-MATCHED DONOR

C.L. Balduini, *F. Frassoni, P. Noris, C. Klersy, A.M. Iannone,*
A. Bacigalupo, G. Giorgiani, M. Di Pumpo, F. Locatelli
Internal Medicine, Immunohematology and Transfusion Centre,
Biometry and Clinical Epidemiology, IRCCS San Matteo, 
University of Pavia, *Hematology, Hospital San Martino, 
Genova

The analysis of results of a large number of bone marrow
transplants (BMT) from HLA-identical siblings clearly indicated
that donor/recipient incompatiblity for polymorphisms of mol-
ecules other than HLA antigens could be responsible for devel-
opment of acute graft-versus-host disease (aGVHD). These anti-
gens have been named minor histocompatibility antigens (mHA).
A role for mHA has been proposed for the male-specific H-Y
transplantation antigen, the HA-1 antigen, two polymorphisms
of the CD31 molecule, and for some human platelet antigens
(HPA). However, the relative importance of each polymorphism
in eliciting aGVHD has never been tested at a clinical level in a

single case series. To gain further information on this issue, we
evaluated the correlation between aGVHD and donor/recipient
incompatibility for HA-1, H-Y, CD31-codon 125, CD31-codon
563, HPA-1, HPA-3 and HPA-5 in 150 patients receiving BMT
from an HLA-matched donor. Patients and methods. All patients
(100 children and 50 adults) had hematological malignancies.
Ninety-two were transplanted from a sibling, 58 from an unre-
lated donor. Investigated polymorphisms were typed by genom-
ic techniques. Donor/recipient pairs were considered to be
incompatible at HPA, CD31 or HA-1 when the recipient had an
allele foreign to the donor. Pairs were defined incompatible at
H-Y when a male received a BMT from a female donor. Logistic
models were fitted to assess the association of polymorphisms
and aGVHD, alone and after controlling for potential con-
founders. The joint effect of polymorphisms was judged by means
of a multivariate logistic model. Results. Sixty-six out of the 150
patients (44%) experienced grade II-IV aGVHD. Univariate analy-
sis showed that incompatibility for HPA-1, HPA-3, HPA-5, HA-
1 and H-Y did not predict occurrence of aGVHD. The prevalence
of aGVHD was higher in patients receiving a BMT from a donor
incompatible for CD31-codon 125, but the difference did not
reach statistical significance. By contrast, CD31-codon 563
incompatibility was a strong, statistically significant, risk factor
for aGVHD (odds ratio, OR 3.97; CI 1.44-10.91; p = 0.008). For
comparison, the risk of aGVHD deriving from a transplant from
an unrelated donor was much lower (OR 1.93; CI 0.97-3.84; p =
0.06). To identify possible confounding factors interfering with
the results of univariate analysis, a logistic model was applied,
and the results of the univariate analysis were confirmed. Then,
a multivariate model including BMT source and incompatibility
for HPA-5, CD31-codon 125 and CD31-codon 563 was fitted.
The results confirmed that aGVHD was more frequent when
donor/recipient pairs were incompatible for CD31-codon 563
(OR 4.33; CI 1.38-13.51; p 0.012) or when patients received bone
marrow from unrelated donors (OR 1.93; CI 0.97-3.84; p =
0.037). Conclusions. Donor/recipient incompatibility for CD31-
codon 563 is a strong risk factor for aGVHD and should be tak-
en into account both for donor selection and adjustment of
aGVHD prophylaxis in patients receiving allogeneic BMT.

CS014
AUTOLOGOUS STEM CELL TRANSPLANTATION IN UNRESPONSIVE
MULTIPLE SCLEROSIS 

R. Saccardi,* G.L. Mancardi,° A. Bacigalupo,# A. Bosi,* 
P. Di Bartolomeo,@ F. Gualandi,# G. La Nasa,^ A. Murialdo,°
F. Pagliai,* F. Papineschi,§ G. Saglio,** A. Marmont# and the
Italian Cooperative Group
*BMT Unit, Policlinico Careggi, Firenze; °Neurology Department,
Ospedale S. Martino, Genoa; #BMT Unit, Ospedale S. Martino,
Genoa; @BMT Unit, Ospedale S.Spirito, Pescara; ^BMT Unit,
Ospedale Binaghi, Cagliari; §Hematology Department, Ospedale
S.Chiara, Pisa; **Div. of Int. Med. and Hematology, Ospedale San
Luigi, Orbassano (TO)

We designed a phase II clinical trial mainly directed to inves-
tigate MRI and laboratory changes following autologous PBPC
transplantation in patients affected by advanced, poor progno-
sis and refractory MS. Only secondary progressive forms of MS
were included. The study was approved by both the Italian Coop-
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erative Group for BMT (GITMO) and local ethical committees.
Patients were mobilized with CTX 4 g/m2 plus Filgrastim 5 µg/kg
and conditioned with BEAM followed by rabbit ATG (Thy-
moglobulin, 5 mg/kg at +1 and +2), according to Fassas proto-
col. CyA 1 mg/kg iv was added during BEAM to prevent cytokine
release. Thirteen patients from 6 Centers were transplanted with
a median follow-up of 15 months (1-36). Three additional
patients have just been enrolled and will be transplanted with-
in months. Mobilization was successful in all the patients with
a median number of CD34+ collected of 9.06 (3.51-26.02). Trans-
plant procedures were well tolerated and no major serious
adverse events were reported. Deterioration of the neurological
condition was not observed during the mobilization or the con-
ditioning regimen. Febrile neutropenia was shown in 11/13 pts
and resolved within a few days with empirical iv antibiotic treat-
ment. CMV reactivation was demonstrated in 3/13 pts 19 to 34
days from BMT and was successfully treated with Gancyclovir.
Days with PMN<0.5×109/L and Plt<50×109/L were 7 (6-12) and
8.5 (7-14) respectively. A marked decrease of all lymphocytic
subsets was shown after BMT; circulating CD4+ count remained
below the normal range for a longer time as compared to CD8+,
thus resulting in a marked inversion of CD4+/CD8+ ratio up to
+180. Low CD19+ and CD16/56+ counts were shown as well.
During the first 6 months, a marked reduction of cells with a
CD45RA+RO-naive phenotype was also detected. All cases were
submitted to serial monthly TripleDose Gd-enhanced MRI for a
pretreatment period of three months and compared with serial
monthly TD Gd-enhanced MRI for the subsequent 6 months peri-
od; then every three months until month 24. The number of Gd-
enhancing lesions began to decrease after the mobilization
treatment and 2-4 months after transplantation dropped to zero.
The difference between pre- and post-treatment period was
highly significant, both for GD-enhancing lesions and for new
T2-weighted positive images. This regimen resulted in a low tox-
icity and was able to abrogate MRI enhancing activity which rep-
resents the inflammatory phase of the disease. Clinically, all
patients improved slightly or remained stable.

CS015
THE GITMO EXPERIENCE WITH HIGH-DOSE CHEMOTHERAPY AND 
AUTOGRAFTING IN ADVANCED FOLLICLE CENTER LYMPHOMA: A 
MULTICENTER TRIAL SHOWING GOOD FEASIBLITY AND FREQUENT
ACHIEVEMENT OF CLINICAL AND MOLECULAR REMISSIONS

M. Ladetto,* P. Corradini,° S. Sametti,* S. Vallet,* M. Astolfi,* 
I. Ricca,* F. Benedetti,# C. Boccomini,@ M. Brugiatelli,^ 
T. Chisesi,# P. Coser,ê A. De Crescenzo,w N. Di Renzo,¥
G. Fioritoni, A. Gallamini, A Levis,  I. Majolino,• QM. Martelli,W
S. Morandi, M. Musso,§ A. Perrotti,† G. Santini,‡U. Vitolo,@
P. Vivaldi,$ R. Zambello,@ G. Pizzolo,# E. Gallo,@ A. Pileri,* 
C. Tarella* on behalf of the GITMO study group for follicular
lymphoma
*Div. Universitaria di Ematologia Torino; °Unità di trapianto di
midollo osseo, HSR Milano; #Div. Universitaria di Ematologia
Verona; @Div. Ospedaliera di Ematologia Torino; ^Div. di Ema-
tologia Reggio Calabria; #Div. di Ematologia Venezia; êDiv. di Ema-
tologia Bolzano-Bozen; wDiv di Ematologia S. Giovanni Vecchio
Torino; ¥Div. di Ematologia S. Giovanni Rotondo; —Div. di Ema-
tologia Pescara; eDiv. di Ematologia Cuneo; fDiv. di Ematologia
Alessandria; •Div. Ospedaliera di Ematologia Palermo; QDiv. Uni-

versitaria di Ematologia Università La Sapienza, Roma; WDiv. di
Ematologia, Cremona; §Div. Universitaria di Ematologia, Palermo;
†Div. Universitaria di Ematologia Università Tor Vergata Roma;
‡Dip. di Ematologia Genova; $Div. di Ematologia Vicenza; @Div. di
Ematologia, Trento

In a previous single-centre pilot study we observed a high
rate of clinical and molecular remissions using the intensified
high-dose sequential (i-HDS) chemotherapy regimen as first-
line treatment for advanced follicle center lymphoma (FCL). To
verify whether these results could be reproduced at a multicen-
ter level, in 1997 we launched a study program among 20 Ital-
ian BMT Units. We used the original i-HDS protocol consisting
of: i) debulking with two APO and two DHAP courses; ii) sequen-
tial high-dose (hd) delivery of etoposide, methotrexate and
cyclophosphamide with peripheral blood progenitor cell (PBPC)
harvest; iii) hd mitoxantrone + hd L-PAM followed by PBPC
autografting; iv) consolidation radiotherapy on bulky sites. So
far, 97 previously untreated patients have been enrolled by 20
Centers associated to the Italian Bone Marrow Transplant Group
(GITMO). Main patient characteristics included: median age 45
years (range 28-59), stage IV=83%, leukemic disease (>12,000
lymphocytes/µL) =17%, high LDH= 34%, a.a. IPI score ≥2 =39%.
At present, 87 patients completed the scheme and are evaluable.
Two treatment-related fatalities (2.3%) were observed: one due
to ventricular fibrillation and one due to CMV pneumonia. Five
patients were not autografted due to patient refusal or low
mobilization (5.7%). Second tumors are so far remarkably
uncommon with only one patient (1.1%) developing acute 
T-lymphoblastic leukemia. There were 2 progressions under
treatment (2.3%). Remission was partial in 8 patients (9.1%)
and complete in 75 patients (86.2%). Molecular analysis could
be performed at diagnosis on 73 patients. By the combined use
of the t(14;18) and the IgH rearrangement we obtained a tumor
marker in 79% of them. So far, 86 PBPC harvests have been
analyzed and 48 (56%) resulted PCR negative. PCR-negativity at
post-transplant follow-up was observed in 22 out of 36 patients
studied (61%). Among PCR-negative patients only two relapses
were observed, while ten relapses occurred among patients with
persistent PCR-positivity (p=0.02). In conclusion: i) a hd-
approach with PBPC autograft in FCL is feasible at a multicen-
ter level; ii) results in terms of toxicity as well as clinical and mol-
ecular response are similar to those reported in single center
studies. Based on these encouraging results, a randomized study
comparing CHOP vs. i-HDS, both supplemented with Rituximab,
has been recently started.

CS016
STEM CELL TRANSPLANTATION FROM FULL-HAPLOTYPE MISMATCHED
DONORS IN LEUKEMIA

F. Aversa, A. Terenzi, A. Carotti, S. Ballanti, R. Felicini, 
A. Tabilio, A. Velardi, F. Falzetti, F. Falcinelli, M.F. Martelli
Hematology and Clinical Immunology, University of Perugia

Since our first report in Blood (Aversa et al. Blood 1994; 84:
3948), a total of 112 acute leukemia (53 AML, 59 ALL) patients
at high-risk (11 in bad-risk CR I, 49 in CR ≥ II and 52 in relapse)
have been transplanted in our center from full-haplotype mis-
matched donors. The first 36 patients received an inoculum made
up of lectin-separated bone marrow and PBPCs. The 43 patients

7

haematologica vol. 86(supplement to n. 10):october 2001

38th Congress of the Italian Society of Hematology, Florence, October 7-10, 2001



reported in NEJM (Aversa et al. NEJM 1998; 339:1186) received
PBPCs depleted of T lymphocytes by one-step E-rosetting fol-
lowed by a positive selection of the CD34+ cells with the Cell-
Pro device. Since January 1999 we have been using the Clini-
Macs instrument to select CD34+ cells in a one step procedure
for 33 patients to date. All these extensively T-cell-depleted
grafts contained large numbers of CD34+ cells (>10×106/kg).
Since we introduced immunoselection of the CD34+ cells, we
reduced the CD3+ cell contamination in the inoculum by one log
(from a median of 2 × 105/kg to 3 ×104/kg). To reduce the extra-
hematological toxicity of our conditioning regimen, in October
1995 we substituted fludarabine for CY and in January 1999 we
decided to stop post-transplant G-CSF administration to recip-
ients because of its immunosuppressive effect (Volpi et al. Blood

2001; 97:2514). Primary, sustained full-donor engraftment was
achieved in 29/36 (80%) of the first study group and in 71 (94%)
of the last 76 patients we have transplanted since October 1995.
Furthermore, since we introduced the CD34+ cell selection, acute
(3/73)and chronic (3/63) GvHD have been largely prevented.
Overall, EFS at 7 years is 35% for AML and 13% for ALL patients.
The patients who were in either bad-risk first CR (n= 7) or sta-
ble second CR (n=20) at the transplant have 0.50 probability of
EFS at 7 years. Furthermore, TRM and EFS are even better if we
analyze the 11 patients in stable CR II who benefitted from the
changes we introduced in the last study (0.10 and 0.70, 
respectively).
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ORAL COMMUNICATIONS

chronic myeloid leukemia

CO001
CLINICAL AND MOLECULAR RESPONSE ANALYZED BY REAL-TIME 
QUANTIFICATION OF BCR-ABL TRANSCRIPTS IN CHRONIC MYELOID
LEUKEMIA PATIENTS AFTER STI-571 THERAPY

G. Martinelli, G. Rosti, E. Trabacchi, M. Amabile, B. Giannini, 
C. Zardini, V. Montefusco, N. Testoni, C. Terragna, 
S. Buonamici, E. Ottaviani, S. Soverini, S. Bassi, A. de Vivo, 
F. Bonifazi, D. Alberti,* S. Tura, M. Baccarani
Institute of Hematology and Medical Oncology “Seràgnoli”, 
University of Bologna, Italy, *Novartis Farma, Origgio (VA)

The knowledge that the transforming ability of BCR/ABL in
several oncogenetic pathways is principally due to its constitu-
tive tyrosine-kinase (TK) activity has prompted new molecular
therapeutic approaches. For example, the promising new anti-
cancer drug STI-571 specifically inhibits BCR/ABL’s TK activity in
BCR/ABL+ chronic myeloid leukemia (CML) patients. However, no
demonstration has yet been reported of a corresponding
decrease in bcr-abl transcript levels. Using Taqman real-time
RT-PCR, we studied the BCR/ABL transcriptional profile of 12
CML patients (4 in chronic phase and 8 in accelerated phase)
before and after oral STI-571 administration. Karyotypic
response (KR) (partial and/or complete) was achieved by 6/12
(50%) patients. Two patients (7%), both without karyotypic
response, died. In the 10 out of 12 patients currently alive, we
found a strict relationship between the presence of
clinical/hematological response and the progressive decrease in
bcr-abl transcripts. At a median follow up of 7 months (range
3-11 months), all these 10 patients are in complete hematolog-
ical remission (defined as platelets >100,000/mL, WBC
<10,000/mL). In these patients, the median bcr-abl/β2m ratio
dropped from 2512 (range 445-12,590) before treatment, to
235 (range 2-31,620), 70 (range 2-1,260), and 40 (range 3-630),
after 3, 6 and 9 months of STI-571, respectively. In patients who
achieved karyotypic response, these parameters dropped from
2,512 (range 445-3,470) to 145 (range 2-3980), 51.5 (range 2-
250) 30 (range 3-630). respectively. In comparison, the values
of the patients who failed to achieve KR went from 3245 (range
790-12590) to 405 (range 10-31620), 200 (range 70-1,260) and
75, (range 40-110), respectively. Relationships were also observ-
able between levels of c-MYC and SHIP and response to STI-571
therapy: both these transcripts showed significant reductions in
the responsive patients. Taqman real-time RT-PCR proved a reli-
able and sensitive method for monitoring CML patients after
STI-571 therapy. Indeed, we are able to report that the down-
regulation in the bcr-abl/β2 microglobulin ratio recorded after
hematological response to STI-571 was significantly stronger in
those patients who achieved karyotypic response. 

This study was supported by the Associazione Italiana per la
Ricerca sul Cancro (A.I.R.C.), by MURST 40% (Sante Tura) (AML),
by A.I.L., by the Italian 952206 C.N.R. target projects, by “30 Ore
per la Vita” A.I.L. grants, and by CML Cofin 99 (M. Fiacchini, and
G Saglio) fund.

CO002
STI571 IN THE TREATMENT OF PH+ CHRONIC MYELOID LEUKEMIA, IN
CHRONIC PHASE: THE PRELIMINARY EXPERIENCE OF THE ITALIAN 
COOPERATIVE STUDY GROUP ON CML IN PATIENTS RESISTANT TO OR
INTOLERANT INTERFERON-α (PROTOCOL CML/002/STI571) ITALIAN
COOPERATIVE STUDY GROUP ON CML

E. Trabacchi, A. de Vivo, S. Bassi, F. Bonifazi, G. Martinelli, 
M. Amabile, D. Russo,* B. Giannini, N. Testoni, D. Alberti,&
G. Rosti, G. Saglio,§ M. Baccarani, S.Tura
Institute of Hematology and Medical Oncology “L. e A. 
Seràgnoli”, Ospedale S. Orsola, Bologna University (Bologna);
*Chair of Hematology, Udine University (Udine), &Novartis 
Farma, Origgio (VA), §Chair of Medical Pathology, Orbassano 
(Torino)

The Italian Cooperative Study Group on CML between August,
2000 and February, 2001 has completed the recruitment time of
a phase II, multicenter, observational study, aimed to evaluate
the efficacy and safety of a inhibitor of the protein-tyrosine
kinase Bcr-Abl associated, STI571, in adult patients with Ph- pos
chronic myeloid leukemia in chronic phase failing interferon-α
for resistance or intolerance. The primary end-point of this study,
of 12 months of duration, was the rate of major (1-35% PPh-)
and complete (0% Ph-) cytogenetic response in patients who
failed a interferon-alfa containing regimen according to 5 cat-
egories: 1) hematologic resistance: failure to achieve a stable
hematologic response (up-front resistance) 2) cytogenetic resis-
tance: failure to obtain an at least major (1-35% Ph-) cytoge-
netic response after 12 months of a interferon-α containing
regimen, 3) cytogentic refractoriness: an increase in bone mar-
row Ph-positivity of at least 30% or above 65%, 4) hematolog-
ic refractoriness: a progressive leukocytosis on interferon-α and
5) patients intolerant to interferon-α. Moreover, among sec-
ondary objectives, the study scheduled the prospective evalua-
tion of the molecular response to STI571, through the quantita-
tive analysis of residual hybrid transcript on serial bone marrow
and peripheral blood samples taken at fixed time points (6 eval-
uations in 12 months). Patients received STI571, 400 mg once a
day, orally, except when adverse events required a dose reduc-
tion/interruption, for at least 12 months. A dose escalation (to
600 mg /daily and 800 mg/daily was scheduled for patients resis-
tant or refractory to STI571. Forty-six italian hematologic insti-
tutions enrolled 301 patients between August, 17th 2000 and
May, 15th 2001. The preliminary results of this study will be pre-
sented.
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CO003
NUCLEAR ENTRAPMENT OF THE BCR-ABL ONCOPROTEIN INDUCES 
APOPTOSIS OF CHRONIC MYELOGENOUS LEUKEMIA CELLS

P. Vigneri, J.Y.J. Wang,* S. Venuta
Dottorato di Ricerca in Oncologia, University of Catanzaro
"Magna Graecia", *Department of Biology, University of 
California, San Diego, USA

Over 95% of patients affected by chronic myelogenous
leukemia (CML) express the Bcr-Abl chimeric oncoprotein. Bcr-
Abl presents three nuclear localization signals (NLS) and one
nuclear export signal (NES) that should allow its continuous
translocation to and from the nucleus. However, Bcr-Abl is found
exclusively in the cytoplasm of leukemic cells. We have estab-
lished that the cytoplasmic localization of Bcr-Abl is due to a
lack of nuclear import. We have also discovered that inactiva-
tion of the Bcr-Abl kinase by point mutation can partially restore
the import of Bcr-Abl to the nuclear compartment. The com-
pound STI571 interacts with the ATP-binding lobe of both Abl
and Bcr-Abl to inhibit their tyrosine kinase activity. Since a
kinase defective mutant of Bcr-Abl can import to the nucleus,
we hypothesized that STI571-mediated pharmacological sup-
pression of the Bcr-Abl kinase might re-establish the nuclear
import of the oncoprotein. Indeed, when we coupled STI571 with
the drug leptomycin B (an inhibitor of nuclear export) we visu-
alized part of the Bcr-Abl protein inside the nucleus of leukemic
cells. Moreover, the reactivation of the nuclear Bcr-Abl kinase
(by thorough washing or metabolic decay of the STI571) induced
cell death. Thus, the combined treatment with STI571 and lep-
tomycin B (LMB) causes the irreversible killing of Bcr-Abl-trans-
formed cells, while each drug alone can not achieve this effect.
Furthermore, the combination of STI571 and LMB preferential-
ly kills murine bone-marrow cells expressing Bcr-Abl. The nuclear
entrapment of an active Bcr-Abl kinase represents a potential
new therapeutic approach tailored at the selective elimination
of Bcr-Abl-positive leukemic cells.

CO004
ASSOCIATION OF α-INTERFERON AND AN ORAL FORM OF CYTARABINE
(CITARABINE OCTOFOSFATE – YNKO1) IN THE TREATMENT OF PH-POS
CHRONIC MYELOID LEUKEMIA IN EARLY CHRONIC PHASE: RESULTS OF AN
ITALIAN COOPERATIVE STUDY GROUP ON CML (STUDY CML/97/YNK01)

F. Bonifazi, E. Trabacchi, A. de Vivo, S. Bassi, G. Martinelli, 
M. Amabile, D. Russo,* B. Giannini, N. Testoni, G. Rosti, 
M. Baccarani, S. Tura
Institute of Hematology and Medical Oncology “L. e A. Seràgno-
li”, Ospedale S.Orsola, Bologna University Bologna, *Chair of
Hematology, Udine University, Udine

A phase II prospective multicenter protocol aimed to evalu-
ate the efficacy of αIFN combined with YNK01 in patients with
chronic myelogenous leukemia in chronic phase, Ph pos and/or
bcr-abl pos, at diagnosis has been performed by the Italian
Cooperative Study Group on CML. The endpoints were the hema-
tological response rate at 3, 6 and 12 months, the cytogenetic
response at 6-12 months and the evaluation of toxicity and
compliance. The scheduled regime consisted of the administra-

tion of αIFN in escalating dose until 5 MUI/sm, if tolerated, and
YNK01 600mg/d./14 days a month. The accrual started in Janu-
ary 1998 and ended in January 1999: a total of 90 patients were
enrolled from 27 Italian Institutions. Risk profile according to
Sokal or to the Euro score showed that more than half the pop-
ulation belonged to intermediate-high groups. Complete hema-
tologic response was 67%, 74.5% at 3 and 6-12 months, respec-
tively. Best cytogenetic response (complete + major, up to 33%
Ph pos metaphases) was 14.5% and 26.5%. Hematological and
cytogenetic response resulted very similar to those that have
been reported for the LDAC+IFN arm of the ICSG randomized
study started in 1994. Twelwe patients received allogeneic BMT
and one autologous BMT. Ten patient progressed to accelerat-
ed/blastic phase. Ten patients went off protocol for toxicity. The
most common side effects were gastrointestinal ones and were
mainly due to YNK01. In the first month of therapy 29 diarrhea
events were recorded and 21 of them were attributed to YNK01
by the investigators. Nausea and vomiting side effects were
recorded in 45 cases in the first month while anorexia and
weight loss were reported in 29 cases. Grade III-IV toxicity was
reported in 10 patients. Three patients experienced grade IV tox-
icity (fever, CNS infection and hepatotoxicity): all these 3 pts are
alive at last contact. Further detailed side effects and compliance
data will be presented.

CO005
METHYLATION STATUS OF P15, P16 AND E-CADHERIN PROMOTERS IN 
PRIMARY CHRONIC MYELOGENOUS LEUKEMIA CELLS 

V. Santini, G. Capaccioli, A. Gozzini, P. Rossi Ferrini
Divisione e Cattedra di Ematologia, University of Florence

Methylation of DNA is a biochemical modification that can
influence gene expression and is involved in inactivating one of
the two X chromosomes in women. Evidence that has recently
accumulated suggests that cancer cells usurp this physiologic
mechanism and use it to their benefit by inactivating tumor sup-
pressor genes and related proteins. However, the primary struc-
ture of the affected proteins remains intact; reversal of abnor-
malities in DNA methylation may therefore restore the tumor-
suppressive function of these genes and provide a novel
approach to cancer therapy. The BCR-ABL chromosomal translo-
cation is a central event in the pathogenesis of chronic myel-
ogenous leukemia (CML). One of the ABL1 promoters (Pa) and
the coding region of the gene are usually translocated intact to
the BCR locus, but the translocated promoter appears to be silent
in most cases. Recently, hypermethylation of Pa was demon-
strated in CML and was proposed to mark advanced stages of the
disease. Some years ago the hypermethylation of calcitonin gene
was also demonstrated in CML. To study the role of hyperme-
thylation in CML, the methylation status of 3 promoter-associ-
ated CpG islands was analyzed by PCR in 20 cases of CML treat-
ed in our institution. Cells were obtained from bone marrow and
peripheral blood of CML patients at diagnosis and after 3, 6 and
12 months of treatment with either IFNα or STI-571. After bisul-
fite treatment, modified patient DNA was amplified by PCR with
specific primers both for methylated and unmethylated promoter
sequences. Hypermethylation of ε-cadherin, p15, p16 was rela-
tively infrequent. For each of these CpG islands, the methylation
density was not strictly correlated with stage of disease or
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response to therapy. Among patients who achieved a major cyto-
genetic response, low levels of methylation were associated with
a trend towards improved survival, but this trend did not reach
statistical significance. From our data ε-cadherin, p15, p16
methylation in CML does not appear to be associated with dis-
ease progression and it is not a predictor for survival or response
to interferon-based therapy.

CO006
AUTOGRAFTING WITH MOBILIZED HEMATOPOIETIC 
PROGENITOR CELLS IN 99 PATIENTS WITH CHRONIC MYELOID LEUKEMIA 

A.M. Carella, E. Lerma, M.T. Corsetti, G. Beltrami, D. Occhini, 
M. Cavaliere
Department of Hematology, Casa Sollievo della Sofferenza, San
Giovanni Rotondo, DEMO, Azienda Ospedale San Martino,
Genova

In these last eleven years we have autografted 99 patients in
chronic phase CML. These patients were in late chronic phase
and refractory to interferon-α (IFN-α) (n= 49) (Group A) or in
early chronic phase not previously treated with IFN-α (n=50)
(Group B). All these patients were treated with ICE/mini-ICE pro-
tocols and G-CSF to mobilize hematopoietic stem cells. High
dose therapy consisted of TBI-conditioning regimen (n=18) or
high-dose Busulfan (4 mg/kg/d for 4 days) (n=81). All patients
were autografted with Ph-negative or <35% Ph+ mobilized
hematopoietic progenitor cells. After engraftment, all patients
received immunological therapy with IFN-α or IFN-α/IL-2, in
the attempt to delay the blastic evolution. Sixty-eight (74%)
patients are alive 2 to 105 months (median, 35 months) after
ASCT. Twenty-three patients (group A: 18; group B: 5) have
developed blastic crisis from which all patients have died. Four
patients of group B had an unrelated donor transplant and died
of complications. One patient in group B with HBV+ died of ful-
minant hepatitis 4 months after autografting; two other patients
in group A died of infection during aplasia. Thirty-five (35%)
patients (group B: 31; group A: 4) are in complete/major cyto-
genetic remission at a median of 37 months (range, 9-99). All
patients had some degree of stomatitis that was more severe in
patients of group A. Gastrointestinal and hepatic toxicities were
observed mainly in patients of group A. Thus, autografting with
Ph-negative or <35% Ph+ mobilized hematopoietic progenitor
cells can result in prolonged restoration of Ph-negative
hematopoiesis for some patients with CML; moreover, most
autograft recipients of Group B report normal or near normal
activity levels, suggesting that this procedure when employed in
the early phase of disease need not to be associated either with
prolonged convalescence or with chronic debility.

acute leukemias

CO007
MDR1/P-gp EXPRESSION PREDICTS ACHIEVEMENT OF  REMISSION IN
ADULT ACUTE LYMPHOBLASTIC LEUKEMIA PATIENTS

C. Gregorj, M.T. Petrucci, MR. Ricciardi, L. Annino, L. Depaoli, 
S. Sica, N. Filardi, E. Miraglia, D. Ferrero,  A. Vitale, M.L. Vegna,
M. Vignetti, R. Foà, F. Mandelli, A. Tafuri
The GIMEMA Cooperative Group, Rome

The prognostic relevance of multidrug resistance (MDR) over-
expression has been reported in leukemia, especially in elderly
patients affected by acute myeloid leukemia (AML) and in pedi-
atric cases with acute lymphoblastic leukemia (ALL). Little infor-
mation, however, is available on the role of the MDR gene (mdr1)
and its protein (P-gp) in adults with ALL. The aim of our study
was to evaluate in 363 newly diagnosed adult ALL patients, uni-
formly treated according to the GIMEMA 0496 protocol, the
incidence and prognostic value of the MDR. The study was per-
formed through a centralized handling of cell samples at pre-
sentation. Flow cytometric MDR1/P-gp expression (D-value) and
rhodamine 123-efflux (Rhd123-E) was obtained in 203 and 158
prospective cases (minimum follow-up > 6 months), respective-
ly. P-gp expression ranged between 0 and 0.77, with a D-value
≥ 0.01 (MDR+) in 27.1% of cases. Functional efflux was found
in 31.6% of cases who showed values ≥ 1.00 (range 0.38 - 3.66).
Simple linear regression analysis showed a significant (p =
0.0001, r = 0.34) correlation between the two flow cytometric
tests. In the 200 patients evaluable for response, MDR expres-
sion was not associated with clinical or pathologic characteris-
tics. However, MDR1/P-gp expression significantly (p=0.01) pre-
dicts achievement of complete remission (CR) with a D-value
that increases as the CR rate decreases. An even more signifi-
cant association (p=0.0001) was found between achievement of
CR and absence of MDR1/P-gp expression (80.8% of MDR-
patients achieved CR compared to 55.6% MDR+ patients). These
results were confirmed in both B- and T-ALL subgroups. Func-
tional studies, in addition, demonstrated the unfavorable role on
achievement of CR (p=0.04) of higher Rhd123-E values. Multi-
variate analysis performed on 174 ALL patients showed that
MDR1/P-gp expression (p=0.002), age (p=0.02) and CD34
expression (p=0.02) represented important independent predic-
tors for response to therapy. Such data were confirmed by analy-
sis of MDR1/P-gp expression as continuous variables on the
overall population (p=0.05) and, more interestingly, in BCR/ABL
negative ALL (p=0.02). Relapses occurred regardless of MDR1
expression. Probability of event-free survival (EFS) at 2 years
differed significantly (p=0.003) between P-gp positive and neg-
ative patients: 21% vs. 31%, respectively. These results show
that adult ALL expressing MDR1/P-gp are characterized by a
lower likelihood of achieving CR and a shorter EFS duration, sug-
gesting that such patients should be treated with regimens that
do not include drugs involved in the MDR mechanisms and/or
that include MDR-reversal agents
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CO008
A MULTIPLEX RT-PCR STRATEGY FOR RAPID MOLECULAR DIAGNOSIS OF
THE MOST COMMON GENETIC LESIONS IN PATIENTS WITH ACUTE LYM-
PHOBLASTIC LEUKEMIA

L. Elia, MC. Rapanotti, S. Buffolino, L. Annino, M. Nanni, 
ML. Moleti, G. Visani,* R. Mozzana,° R. Foà, G. Cimino for the
GIMEMA cooperative group 
Dipartimento di Biotecnologie Cellulari ed Ematologia, Università
“La Sapienza” di Roma; *Istituto di Ematologia e Oncologia 
Medica Seragnoli; Universita' di Bologna; °Divisione Medicina I,
Ospedale S. Antonio Abate, Gallarate

More than 50% of patients with acute lymphoblastic leukemia
(ALL) presently show detectable genetic alterations that may
provide independent prognostic factors of clinical outcome and
guide the choice of different therapeutic options. Recently, Pal-
lisgaard et al. (Blood 1998; 92: 574) proposed a multiplex RT-PCR
analysis for a quick detection of the most common fusion genes
occurring in patients with acute leukemias. In this study, in 114
ALL cases we used a modified version of this multiplex RT-PCR
method, adapted to identify the alterations frequently occurring
in ALL patients, and compared the observed results to those
achieved by cytogenetic and Southern-blot analyses. Forty-six
patients were children and 68 adults (< 60 years). As a first step
of our RT-PCR multiplex assay, two reaction tubes were set up
to amplify the BCR/ABL p190 (e2a2) and p210 (b2a2, b3a2) iso-
forms, ALL1/AF4, ALL1/ENL, (vial #1), and E2A/PBX1, TEL/AML1,
SIL/TAL, HLF/E2A (vial #2). Oligoprimers to amplify the E2A were
also added to each tube as an internal control. In addition, to
avoid false positive results, a negative control, consisting of all
reagents without RNA, was performed in each experiment. If an
amplification product was obtained in one tube, in the second
step of the analysis a series of RT-PCR reactions were performed
in order to confirm and identify precisely the specific fusion
gene. Amplified products were observed in 47/114 cases (41 %).
With respect to patients’ age, a RT-PCR product was amplified
in 19/46 (41%) pediatric patients and in 28/68 (41%) adults. In
particular, among the 46 children, 2 patients (4%) expressed the
BCR/ABL fusion gene, 7 (15%) the TEL/AML1, 3 (6%) the
ALL1/AF4, 5 (10%) the E2A/PBX1 and 2 (4%) patients the SIL
/TAL chimeric gene. In adults a BCR/ABL positivity was demon-
strated in 20/68 (29%) patients, whereas ALL1/AF4 fusion was
detected in 6 cases (9%), and TEL/AML1 and E2A/PBX1 chimeric
genes were retrotranscribed in one case each. With respect to
cytogenetic data, t(9;22), t(4;11), t(12;21), t(1;19) balanced
translocations, when present were always confirmed by multi-
plex RT-PCR. In addition, the first step of our multiplex RT-PCR
system, which consisted of 4 reactions only, allowed rapid  exclu-
sion of the presence of the eight genetic alterations in 67/114
patients (59%). This procedure appears more cost-effective when
compared to the conventional single lesions sequential PCR
strategy, as it avoids performing more than 40 RT-PCR reactions
necessary to evaluate these alterations individually. In conclu-
sion, our data demonstrate that this multiplex RT. PCR strategy
is a powerful method for a rapid and less expensive screening of
the most common genetic alterations associated with ALLs.

CO009
CLINICAL SIGNIFICANCE OF P-GLYCOPROTEIN EXPRESSION AND 
APOPTOSIS-RELATED PROTEINS IN ACUTE LYMPHOBLASTIC LEUKEMIA

M.I. Del Principe, G. Del Poeta, L. Maurillo, A. Venditti, 
F. Buccisano, G. Palumbo,* A. Menichelli,* A. M Epiceno, 
G. Suppo, A. Riccitelli, M. Masi, D. Del Principe,* S. Amadori
Department of Hematology, * Department of Paediatrics, 
Università Tor Vergata, Osp. S. Eugenio, Roma

Multifactorial resistance mediated by P-glycoprotein (P-gp)
and apoptosis-related proteins contributes both to chemother-
apy failure and a worse outcome in acute lymphoblastic
leukemia (ALL); however the exact prognostic impact of these
resistance mechanisms is still unclear. In order to evaluate the
clinical relevance of P-gp and bcl-2, we studied 87 de novo ALL
patients, 46 males and 41 females, median age 36 years (range
1-73) from 1988 to 2000. Forty out of 73 adult patients were
treated with a conventional regimen (protocol 0288 GIMEMA),
whereas 33 patients underwent intensive chemotherapy based
on high-dose cytarabine and mitoxantrone (HDAraC/MTZ), fol-
lowed by a transplantation procedure. Fourteen pediatric
patients were treated according to the AIEOP protocols. After
incubation with C219 or JSB-1 or anti-bcl-2 monoclonal anti-
bodies (MoAbs), the expression of P-gp (C219 and JSB1) and
bcl-2 was measured by flow cytometry. The results were
obtained as mean fluorescence index (MFI), expressed as the
ratio of sample mean channel: control mean channel. The thresh-
olds were set at > 2 for C219, at ≥ 5 for JSB-1, at ≥ 15 for bcl-
2; 39.1% of the patients were C219 positive, 29.7% JSB-1 pos-
itive and 54.6% bcl-2 positive. No significant correlation was
observed between P-gp levels (C219 and JSB-1) and WBC count,
B or T immunophenotype, CD34 or myeloid antigen expression.
On the other hand, significant associations were observed
between higher bcl-2 protein levels and age younger than 45
years (p=0.0011), WBC count lower than 50 × 109/L (p=0.039),
CD34 expression (p=0.018), and normal karyotype (p=0.018).
With regard to complete remission rate (CR), no significant dif-
ference was found between P-gp positive and P-gp negative
patients. Moreover, a longer overall survival (OS) and disease-
free survival (DFS) was observed in P-gp negative patients
(p=0.013 and p=0.015 for C219 and p=0.008 and p=0.0002 for
JSB-1). Furthermore, bcl-2 positive patients showed a higher CR
rate (91.5% vs. 69.2%; p=0.008), a longer OS (p=0.002) and DFS
(p=0.013). No significant correlation was found between P-gp
and bcl-2 levels and relapse rate. Besides, JSB maintained its
prognostic significance with regard to OS (p=0.03 and p=0.03)
and DFS (p=0.016 and p=0.005) within the patient groups treat-
ed with 0288 and HDAraC/MTZ protocols, whereas only bcl-2
showed a strong prognostic impact on the OS (p=0.002)) and
DFS (p=0.004) within the pediatric subset. In multivariate analy-
sis JSB-1 was found to be an independent prognostic factors
with regard to OS (p=0.04) and DFS (p=0.0009) together with
cytogenetics and age. The favorable prognostic impact of high-
er bcl-2 levels demonstrates that high apoptotic levels are sig-
nificantly associated with a worse outcome in ALL. In conclusion,
P-gp determination may be added to the other well-known bio-
logical factors in order to better stratify the risk groups in ALL.
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CO010
PREVALENCE OF FLT3 INTERNAL TANDEM DUPLICATION IN ADULT ACUTE
MYELOID LEUKEMIA

O. Spinelli, M.Tosi, C. Zanotti, E. Turconi, T. Intermesoli, 
E. Oldani, R. Bassan, T. Barbui, A. Rambaldi
Department of Hematology, Ospedali Riuniti di Bergamo 

Flt3 belongs to the class III tyrosine kinase receptor family
that includes c-kit, c-fms, and PDGF receptors. Flt3 is expressed
on hematopoietic progenitor cells and mediates proliferation
and differentiation. An internal tandem duplication of the Flt3
gene (Flt3/ITD) has been reported in acute myeloid leukemia
(AML) which may be associated with poor prognosis. The aim of
this study was to evaluate the prevalence and the prognostic sig-
nificance of this common molecular alteration in adult AML con-
secutively registered at our institution from 1994 to 2000. To
avoid possible selection bias, RNA or DNA were obtained not
only from freshly isolated or frozen cells but also from diagnos-
tic slide smears. By PCR analysis we could analyze pathologic
samples from 209 AML patients with a median age of 55 (range
3-90). Fifty-two patients were positive for Flt3/ITD (22%). In all
the sequenced amplified duplications we could confirm that all
of them involved exon 11 and preserved the open reading frame.
By univariate analysis we could demonstrate that no significant
difference in the frequency of Flt3/ITD can be established accord-
ing to FAB, sex and age. However, we confirm that Flt3/ITD is sig-
nificantly more frequent in patients with a high leukocyte count
at diagnosis since in positive patients the median leukocyte
count was 38 × 109 as compared to 7.7 × 109/L. For patients
treated with curative protocols, the complete remission (CR) rate
was 67% among negative patients and 55% in Flt3/ITD positive
patients and a significantly better overall survival was shown in
negative patients (p = 0.05). By multivariate analysis, a high
leukocyte count and Flt3/ITD were confirmed to be indepen-
dently associated with a remarkably poor prognosis in AML
patients. Ongoing analyses are currently aimed to evaluate the
prognostic value of Flt3/ITD when considering other biologic and
cytogenetic risk factors and the effect of different therapeutic
protocols.

CO011
CORE BINDING FACTOR ACUTE MYELOID LEUKEMIA: LONG TERM 
FOLLOW-UP OF 16 CASES

L. Melillo, M.M. Minervini, M.A. Carella, N. Cascavilla,
M. L. Vigliotti, M.M. Greco
Department of Hematology, IRCCS " Casa Sollievo della Sof-
ferenza", S. Giovanni Rotondo, Italy

Core binding factor (CBF) acute myeloid leukemias (AML) are
cases with t(8;21) or inv16. These patients (pts) have improved
survival compared with pts with normal cytogenetics or other
cytogenetic abnormalities and previous data suggest that treat-
ment with high-dose cytosine arabinoside (Ara-C) at 3 g/m2

resulted in a 78% survival rate at 3 years. We describe long term
follow up (up to 7 years) of a series of 16 pts with CBF AML,
observed in our Institution from June 1994 to September 2000.
Eight pts had AML with t(8;21) and eight had AML with inv16

(type A in six cases and type D in two case). Ten were males and
six females. Median age was 43 years (range 12- 64). According
to the FAB classification, pts with t(8;21) were M2 and one M5,
while pts with inv16 were M4eo and two M5. All pts were treat-
ed with intensive chemotherapy (ICE/NOVIA regimen). Mobiliza-
tion of peripheral blood stem cells (PBSC) after the consolidation
course was successful in 4 out of 12 pts. RT-PCR analysis of fusion
transcripts on apheretic products did not reveal leukemic conta-
mination and PBSC were used as stem cell source for ASCT. Allo-
geneic bone marrow (BM) transplantation was performed in 3 cas-
es with HLA-identical sibling donor and ASCT was performed in 9
cases in 1st complete remission (CR). Four pts did not undergo graft
procedures (two refusals, one anaphylactic shock during BM har-
vest, one low peformance status) and received one additional
course with mitoxantrone plus intermediate-dose Ara-C. Three
relapsed at +2, +12 and +21 months respectively and died from
progressing disease. Eleven out of twelve (92%) transplanted pts
are in 1st continuous CR. One pt with t(8;21) AML relapsed at + 8
months and achieved a sustained 2nd CR after a 2nd ASCT. The
median DFS was 56 months (SE ± 36.4). The median overall sur-
vival was 36 months (SE ± 36.4). We prospectively looked for min-
imal residual disease by means of qualitative RT-PCR analysis. The
pts were monitored up to 7 years after the graft. Our data show
that pts positive for inv16 seem to be able to achieve a molecular
remission. On the contrary, persistence of AML1/ETO fusion tran-
scripts suggests that molecular detection may not be predictive of
leukemic relapse. Our data confirm the efficacy of transplantation
procedures (mainly ASCT) and the favorable outcome of CBF AML.
Comparative studies are needed to assess the role of high-dose
Ara-C.

CO012
BUTYRATES RECRUIT TRANSCRIPTIONAL REPRESSION AND INDUCE 
MATURATION OF ACUTE MYELOID LEUKEMIA LEUKEMIA CELLS

V. Santini, A. Gozzini, E. Rovida,* P. Rossi Ferrini 
Università degli Studi di Firenze, Cattedra di Ematologia, 
*Istituto di Patologia Generale. Viale Morgagni 85 50134 
Firenze, Italy

Dysregulation of histone acetylation has been demonstrated
in several hematological neoplasias. Myeloid maturation is
directed by a complex transcriptional program. In t(8;21) AML,
a stable association of AML1/ETO fusion protein with the nuclear
histone deacetylase complex (HDAC1) is crucial to repress tran-
scription of AML1 target genes and to block differentiation of
hematopoietic precursors. We investigated whether butyrate-
stable monosaccharide derivatives could reverse HDAC-mediat-
ed repression and we also evaluated whether butyrates could act
synergically with G-CSF and/or ATRA in inducing myeloid dif-
ferentiation. We already demonstrated that butyrate-stable
monosaccharide derivatives (D1= O-n-butanoyl-2,3-O-iso-
propylidene-α-D-manno-furanoside and G1= 1-O-n-butanoyl-
D,L-xylitol) were able to provoke maturation and apoptosis in
AML blast cells. Butyrates are known to be specific and potent
inhibitors of HDACs. We evaluated the biological response to
butyrates of Kasumi-1 cell line, derived from an AML-M2 patient
with t(8;21) translocation and expressing the AML/ETO fusion
protein. In parallel we exposed to butyrate derivatives (0.5 and
1mM) for five days in standard culture conditions and serum-free
medium, primary cultures of AML blasts obtained from 5 t (8;21)
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AML cases. Butyrate treatment caused inhibition of proliferation,
accumulation of AML blast cells in G1 phase of cell cycle and
increased expression of specific myeloid differentiation markers.
Flow cytometric analysis of annexin-V positive cells showed
induction of programmed cell death. To investigate whether the
effect of butyrates correlated with modifications of histone
acetylation in Kasumi-1 cells and primary AML blasts, we eval-
uated the status of acetylation of histone H4 by Western blot-
ting analysis using specific antibodies directed towards the
acetylated form of the histone. In untreated AML blasts acety-
lated histone H4 was quantitatively negligible, whereas five day
exposure in liquid culture with monosaccharide butyrates as sin-
gle agents induced its acetylation. This phenomenon was sig-
nificantly enhanced by addition of G-CSF and/or ATRA to cul-
tures containing butyrate derivatives. Caspase 3 and caspase 9
expression was also analyzed after butyrate derivative treate-
ment. Caspase 9 was cleaved after 72 hrs butyrate monosac-
charide exposure and caspase 3 was activated. These results sug-
gest that myeloid differentiation induced by butyrates (and G-
CSF and/or ATRA) might be a consequence of a double effect:
transcriptional derepression by butyrate and possibly transcrip-
tional activation by G-CSF and ATRA. Our data suggest the pos-
sibility of removing AML typical block of maturation by tran-
scriptional/differentiation therapy, effective on modifying spe-
cific molecular alterations of myeloid maturation pathway such
as those present in t(8;21) AMLs.

CO013
GIMEMA ALL0288 RANDOMIZED STUDY: RESULTS OF LONG-TERM FOLLOW
UP

F. Mandelli, L. Annino, M.L. Vegna, A. Camera, M. Baccarani,
B. Rotoli, S. Amadori
on behalf of Gimema Group

The GIMEMA ALL 0288 trial was activated to evaluate: (1) the
impact of a 7-day prednisone (PDN) pretreatment on CR
achievement and length; (2) the influence of addition of
cyclophosphamide (Cy+) (Random I) to a conventional 4-drug
induction on CR rate and duration; (3) whether an early post-
CR intensification (Random II) by an 8-drug consolidation could
improve CR duration. From May 1990, according to a pilot study
in the context of this trial, Ph+ patients underwent bone mar-
row transplant (Mandelli, 1992). Median follow-up of this study
is 7.3 years. From January 1988 to April 1994, of 794 patients
registered, 778 were eligible: 73% were B-lineage ALL, 22% T-
lineage, of all these 122 showed associated myeloid markers;
47/216 analyzed patients (22%) resulted to be Ph+ ALL. Response
to PDN-pretreatment was evaluable in 657/778: 65% of cases
were responders and 35% non-responders. CR was achieved in
627 patients (82%), resistant patients and induction death rate
was 11% and 7%, respectively. No difference between the two
randomized induction arms was found concerning CR rate (81%
in Cy+ and 83% in Cy-), resistant patients and induction death.
As for Ph+ ALL patients, 26 (72%) resulted PDN-responders and
39/47 (83%) achieved CHR. Random II was applied to 388 CRs:
201 had maintenance alone, 187 consolidation followed by
maintenance. Relapse rate was 60%; isolated CNS relapses were
8% of all CRs and 13% of all relapses. Median survival (OS),
continuous complete remission (CCR) and disease-free survival

(DFS) were 2.2, 2.4 and 2 years, respectively. PDN-pretreatment
response resulted the main independent factor influencing CR
achievement, OS, CCR and DFS. Neither induction intensification
nor early consolidation appeared to influence CCR and DFS dura-
tion. With respect to our previous ALL 0183 trial, in this study a
slight improvement of long-term DFS (at 9-yr 29% vs 25%) was
achieved. We could not demonstrate an independent role for
immunophenotype: B lineage show a marginally better outcome;
as compared to B lineage, T lineage ALL were less responsive to
PDN-pretreatment but CR rate was slighly higher (83% vs 85%).
However, this good induction result did not translate into a high-
er percentage of long-term CCRs and DFSs. For the first time, in
adult ALL patients PDN-pretreatment response proved to be a
powerful factor predicting disease outcome.

CO014
FLOW-CYTOMETRIC DETECTION OF MINIMAL RESIDUAL DISEASE IN ADULT
T-CELL ACUTE LYMPHOBLASTIC LEUKEMIA

M. Krampera, A. Vitale,* R. Foà,* O. Perbellini,  C. Vincenzi,
G. Pizzolo 
Dipartimento di Medicina Clinica e Sperimentale, Sezione di
Ematologia, Università di Verona, Verona; *Dipartimento di
Biotecnologie Cellulari ed Ematologia, Sezione di Ematologia,
Università “La Sapienza”, Rome, for the GIMEMA Study Group

Immunophenotypic detection of minimal residual disease
(MRD) in childhood acute lymphoblastic leukemias (ALL) can
identify patients with high risk of relapse and poor outcome.
The small number of suitable cases in each center limits the
assessment of the effectiveness of this method in adult ALL.
Therefore, co-operative studies with centralized sample analy-
sis may be useful to supply further information. We analyzed
MRD by flow-cytometry using a leukemia-specific marker com-
bination (cytoplasmic CD3/nuclear TdT) in 45 of 93 T-ALL
patients, all treated according to the Italian multicenter GIMEMA
LAL 0496 protocol between April 1996 and January 2001. The
analysis of bone marrow samples for MRD detection was carried
out only in one center for all patients. Results. 23/45 (51.1%)
relapsed, 6/45 (13.4%) were refractory to treatment and 16/45
(35.5%) are at present in continuous complete remission (CCR).
The most relapse-predicting MRD controls were at 2 months
(pre-consolidation) and at 8-10 months from diagnosis (pre-6th

reinduction cycle), as indicated in the Table below. Conclusions:
Flow-cytometric detection of the leukemia-specific cytoplasmic
CD3/nuclear TdT marker combination had a predictive value in
most cases of relapsed adult T-ALL. Our data further support the
evidence that immunophenotypic MRD monitoring is a useful
outcome predictor also in adult T-ALL.
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CO015
HIGH DOSE IDARUBICIN AND CYTARABINE AS SALVAGE TREATMENT FOR
RESISTANT OR RELAPSED ADULT ACUTE LYMPHOBLASTIC LEUKEMIA: THE
ALL RESCUE-97 GIMEMA STUDY

B. Rotoli, A. Camera, P. Fazi, L. Annino, M. Rossi, N. Cascavilla,
S. D’Ardia, A. Recchia, R. Cerri, P. Piccaluga, G. Specchia, 
F. Ronco, P. Leoni, F. Mandelli
Gruppo Cooperativo GIMEMA, Roma, 

Adult ALL can be cured by chemotherapy in less than 30% of
cases, because of the high relapse rate. The role of bone marrow
transplantation for ALL patients in first CR has not been defini-
tively addressed. In 1998, based on the MSKCC experience, a mul-
ticenter phase II protocol for resistant and relapsed adult ALL
patients was activated with two main objectives: i) to evaluate CR
rate after high dose chemotherapy; ii) to evaluate bone marrow
transplant feasibility and efficacy. Treatment schedule consisted
of: ARA-C 3 g/m2 d 1-5; idarubicin 40mg/m2 on day 3; G-CSF
from d +7. Patients in CR were treated with one or more courses
of vindesine, HD-MTX and dexamethasone to consolidate
response, and then addressed to a transplant procedure. Seven-
ty-seven patients (43 males, 34 females) were enrolled from 13
GIMEMA Institutions; median age was 42 y (range 16-69). Sixty
patients were treated because of hematological relapse and 17 for
primary resistant disease. Twelve cases showed the Ph chromo-
some and bcr/abl rearrangement. Complete remission was
achieved in 46 patients (60%); resistant leukemia was observed
in 20 patients (26%); induction deaths were 8 (10%). As for Ph+

patients, CR was attained in 6 cases (50%), confirming the effi-
cacy of this salvage regimen also in this subset of patients. A third
line therapy (fludarabine plus ARA-C) was given to 6 resistant
cases, and only 1 patient achieved CR. Twenty-three patients
(30%) were transplanted: 1 from autologous PBSC; 12 from an
HLA-identical sibling; 5 from MUD; 4 from haploidentical donor;
1 from cord blood. A preliminary analysis has shown an overall
survival (OS) of 15% at 45 months, with a probability of contin-
uous complete remission (CCR) of less than 10%. No difference
was observed among patients enrolled for resistant or relapsed
disease; transplanted patients showed a better survival (CCR 25%
at 30 mo.) compared with patients in CR not eligible for a trans-
plant procedure. We conclude that: i) high dose chemotherapy is
effective in resistant or relapsed ALL patients; ii) a single high
dose idarubicin is well tolerated, without significant toxicity; iii)
bone marrow transplantation gives encouraging results in this
subset of poor prognosis patients.

CO016
ADULT ACUTE LYMPHOBLASTIC LEUKEMIA: RESULTS OF THE GIMEMA
ALL0394 STUDY

F. Mandelli, L. Annino, M.L. Vegna, G. Specchia, A. Camera,
G. Fioritoni, F. Fabbiano, N. Cascavilla, E. Morra, A. Tabilio,
S. D’Ardia, F. Iuliano, G. Del Poeta, F. Di Raimondo, B. Rotoli,
S. Amadori
the Gimema Group

In July 1994 the Gimema Group activated the third national
trial for adult (>15<60 yrs) acute lymphoblastic leukemia (ALL)

with  the aim of testing the feasibility and the activity of an
unconventional - not including steroids, myeloid-like (IDA+Ara-
C+VP-16) induction phase 1, followed by a conventional (Dexa;
VCR+PDN+Asp) phase 2 induction on CR achievement and
length (Mandelli,1999). BCR/ABL rearranged pts, after induc-
tion, underwent an early transplant procedure according to Euro-
pean Intergroup study. Between July 1994 and July 1996 157
adult ALL pts, from 11 partecipating Centers, entered in this
study; the median follow-up is 3.9 yrs (min 0 - max 5.8 yrs). Of
157 registered pts, 152 (92 males, median age 29 years) were eli-
gible and evaluable for induction response. Initial WBC count
was 17.4 × 109/L (min 0.6 - max 307), 21 pts had WBC count
>100 ×109/L. As immunophenotype, 105 cases were classified as
having B-lineage ALL, 26 T-lineage ALL and 21 My+/Hybrid ALL;
121 cases were tested for molecular analysis, 27(21%) resulted
BCR/ABL rearranged, 4 additional cases (no BCR/ABL tested) had
t(9;22), while only 2 pts resulted to have t(4;11). Overall CR rate
was 72%, resistant and induction death rates were 16% and
10%, respectively. The main cause of induction death was infec-
tion (12 pts); the remaining died because of hemorrhage (2) or
thromboembolic accident (2). As for the impact of myeloid-like
phase of induction, 43 (28%) were CRs at the end of this phase,
36 were in severe aplasia, 54 had persistent disease and 11 died.
The 4.5 yr survival probability, DFS and CCr were 34%, 32% and
36%, respectively. Fifty-five of 110 CRs (50%) relapsed (medi-
an time of 6 mos): relapses were mainly hematological, only one
isolated CNS relapse was observed. Age and initial WBC count
significantly influenced survival (p=0.0014 and p=0.0056,
respectively), while only WBC count appeared to have an impact
on DFS (p=0.04). BCR/ABL rearrangement represented a prog-
nostic factor influencing CR rate and length: in this subset, in
fact, CR rate was 64% and at 4.5 yrs only 26% of pts were in
CCR v/s 41% of those BCR/ABL-ve. Immunophenotype did not
influence CR rate (74% B-ALL vs 73% T-ALL) or DFS probability
at 4.5 yrs (35% vs 39%; p=0.9351).  In this study the incidence
of isolated CNS relapse was 2%; this result could be due to larg-
er employment of high dose Dexa during induction and subse-
quently during systemic CNS prophylaxis. 

CO017
RISK-ORIENTED STRATEGIES FOR POST-REMISSION 
CONSOLIDATION OF ADULT ACUTE LYMPHOBLASTIC LEUKEMIA

R. Bassan, E. Pogliani, P. Casula, G. Rossi, P. Fabris, S. Morandi,
G. Lambertenghi-Deliliers, T. Chisesi, E. Oldani, A. Rambaldi, 
G. Corneo, G. Broccia, T. Izzi, P. Coser, T. Barbui
Div. Ematologia, Ospedali Riuniti, Bergamo and Members of 
Studio 08/96

Risk-adapted modulation of post-remission therapy is seldom
attempted in acute lymphoblastic leukemia (ALL). Therefore
prospective evaluation of treatment programs in specific risk class-
es are rarely obtained. We introduced a risk-oriented post-remis-
sion therapy, the principal aim of which was to prospectively eval-
uate the role of anthracycline-based consolidation in standard-risk
(SR) cases and of hematopoietic stem cell transplants (allo, auto)
in high-risk subsets. 103/121 (85%) patients were in complete
remission after induction and are thus evaluable (121:median age
=35; male=70; blast count 0-450,000; Ph+=24; T-lineage=21; B-
lineage=100). The SR class was defined by B-lineage CD10+ phe-
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notype, blast count < 10,000, and negative t(9;22)/ t(4;11). The SR
protocol comprised intensive early anthracyclines (total idarubicin
96 mg/m2) and no transplant. HR patients were eligible for differ-
ent options: allograft from HLA-compatible sibling; autograft (no
donor) after a short high-dose sequence with cyclophosphamide,
ara-c, methotrexate, and melphalan plus TBI (the blood cell auto-
graft being purged immunomagnetically); or T-lineage protocol
with high-dose ara-c and increased cyclophosphamide and
methotrexate. Cases of HR B-lineage ALL unfit for high-dose treat-
ment were shifted to SR protocol. According to treatment inten-
tion, 93% of SR patients and 82% of HR patients were consoli-
dated with SR and HR protocols, respectively; 2 cases received no
post-remission therapy and 13 HR were shifted to the SR program.
DFS results at 4 years were as follows:

All patients (n=103): 48%
SR patients (n=28): 64%
HR patients (n=75): 42% (p=0.05)

DFS rates in HR patients treated with different options were:
Allograft (n=21) 42%, Autograft (n=29) 32%; shift to SR (n=13)
54% and T-cell protocol (n=10) 58%. These results were not
significantly different and the only prognostic variable associ-
ated with an unfavorable outcome was Ph/BCR- ABL positivity.
This study documents the value of anthracyclines in SR ALL. The
role of high dose transplant procedure in HR subsets remains to
be elucidated.

CO018
TREATMENT OF ELDERLY PATIENTS WITH ACUTE PROMYELOCYTIC
LEUKEMIA. THE GIMEMA EXPERIENCE

R. Latagliata, MC. Petti, M. Vignetti, G. Avvisati, E. Di Bona,
MG. Kropp, F. Leoni, D. Vincelli, E. Gallo, W. Deplano, 
F. Di Raimondo, M. Gobbi, F. Lo Coco, F. Mandelli
GIMEMA Cooperative Group, Roma

Background. The introduction of all-trans retinoic acid (ATRA)
as tailored treatment for acute promyelocytic leukemia (APL)
has markedly improved the overall results in this subtype of
acute myelogenous leukemia (AML). As advanced age is one of
the most important adverse prognostic factor in AML, we revised
elderly APL patients enrolled in the GIMEMA-AIDA protocols to
evaluate the impact of ATRA in this poor prognostic subgroup.
Material and methods. One hundred and thirty-six patients with
newly diagnosed, PML/RARα-positive APL aged > 60 years were
enrolled in two consecutive GIMEMA protocols; from 1/93 to
12/96 in the standard-AIDA (s-AIDA) protocol (Mandelli et al.,
Blood 1997), from 1/97 to 12/2000 in age-adapted modified
AIDA regimen (m-AIDA), including the same induction as s-AIDA
followed by only one consolidation course instead of three.
Results: Of 130 evaluable patients (M/F 59/71, median age 65.7
years, range 60 – 74.8, median WBC 1.8 × 109/L, range 0.3 –
122.4), 112 (86.5%) achieved CR, 16 (12.%) died during induc-
tion and 2 (1.5%) were resistant. As to consolidation, only 48/99
patients in both protocols completed the 3 consolidation cours-
es. Of these, 37 were excluded after the 1st course (22 accord-
ing to the AIDA-m protocol, 12 for toxicity and 3 for relapse)
while 14 were excluded after the 2nd consolidation course (13 for
toxicity and 1 for relapse). Sixteen relapsed and 15 died in CR of
treatment-related toxicity (4 closely after induction treatment
and 11 during consolidation courses). The 5-year CCR and DFS

in the whole population were 74% and 62%, respectively. There
were no statistically significant differences in outcome results
among patients who received 1, 2 or 3 consolidation courses.
Conclusions: The inclusion of ATRA in front-line therapy marked-
ly improves APL prognosis also in the elderly, with CR and DFS
rates similar to those achieved in younger patients and consid-
erably higher than those of elderly patients with other AML sub-
types. Our results also suggest that a less intensive treatment
plan (m-AIDA) is equally effective in elderly APL patients, allow-
ing the severe treatment-related toxicity commonly reported in
this category to be reduced.

CO019
ACUTE MYELOID LEUKEMIA: FLAG REGIMEN AS INDUCTION THERAPY FOR
PREVIOUSLY UNTREATED ELDERLY PATIENTS 

A.M. Carella, N. Cascavilla, L. Melillo, F. Ferrara,* 
S. Annunziata,* B. Pocali,* M.M. Greco
Divisione di Ematologia e Centro Trapianti di Midollo Osseo,
Ospedale “Casa Sollievo della Sofferenza”, San Giovanni 
Rotondo * Divisione di Ematologia, Ospedale Cardarelli, Napoli

The incidence of acute myeloid leukemia (AML) is prevalent in
adults patients and its incidence increases with rising age. More
than 50% of the patients (pts) with AML are over 60 years of age.
We describe our experience of 51 elderly (>60 years) pts. suf-
fering from de novo (33) or secondary untreated AML (18) by flu-
darabine (30 mg/m2 i.v. day 1 to 5) Cytarabine (2 gr/m2 i.v. day
1 to 5) and G-CSF which was administered daily at the dose of
5 mg/kg s.c. from the day-1 until neutrophil recovery > 1×109/L
(FLAG protocol). Median age was 66 years (range 60-77), 31 pts
were males and 20 females. WHO performance status (PS) was
grade 1 in 31 pts, grade 2 in 18 and grade 3 in 2 pts. Twenty-
nine out of 51 pts (56.8%) achieved CR after only one course of
FLAG. Seven pts died during the hypo-aplastic phase of cerebral
hemorrhage (4) or sepsis (3); 13 (25.5 %) had resistant disease.
Two patients showed partial remission (PR). De novo and sec-
ondary AML patients showed 69% and 33% CR rates, respec-
tively. All patients in CR received a second course of FLAG reg-
imen as consolidation, the other pts were considered off study.
Patients in PR were observed with supportive therapy and oral
chemotherapy (OS 16 and 3 months). All patients experienced
profound cytopenia. Median time to neutrophil >500/µL recov-
ery was18 days (range 14-26), while a platelet count >20000 /µL
was reached after 19 days (range 14-29). The median period of
hospitalization was 22 days (range 11-53). The non-hemato-
logical toxicity was mild. The median CR duration was 8 months
(range 1-20). Currently 17 (33%) patients are alive, but 13 pts
mantained continuous CR (CCR). Overall, in 14 pts relapse
occurred 1-14 months after CR. One patient died in CR for sep-
sis after the consolidation cycle. Overall median survival (OS) of
these 51 pts was 8.5 months (range 1-29). Following CR achieve-
ment, 4 pts received autoBMT (2 pts with bone marrow, 2 pts
with CSSP); 2 pts relapsed and died, 2 pts were in first CCR at
+1 and +13 months after transplantation; ten pts received
monthly cycles with oral idarubicin plus low dose ARA-C or
thioguanine or etoposide for six courses. The results of the cur-
rent study demonstrate that the FLAG regimen offers high rates
of CR in patients with de novo AML with acceptable toxicity; the
low toxicity after induction and consolidation therapy allows
transplantation oppurtunities in some elderly patients.
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CO020
PROGNOSTIC IMPACT OF CD56 IN 141 CASES OF ACUTE MYELOID
LEUKEMIA

S. Ciolli, F. Leoni, C. Nozzoli, G. Longo, G. Gianfaldoni, 
R. Caporale, A. Bosi, P. Rossi Ferrini
Department of Hematology, University of Florence, A.O.Careggi,
Florence

All the FAB cytotypes, and in particular M4 and the acute
myeloid leukemia (AML) originating in a common precursor
myeloid/NK, can express CD56. Whilst the negative prognosis
related to CD56 in M2 with t(8;21) and in M3 is known, there is
no definite evidence in AML in general. We hereby outline the
results regarding 141 consecutive cases of AML at diagnosis
under our observation from January 1997 to February 2001, with
a follow-up on the 31st of March 2001. The aim of the study was
to evaluate the expression of CD56, its prognostic relevance and
the clinical characteristics of the CD56(+) cases. The patients’
clinical characteristics were: 65M/76F, median age 59 yrs, 49
were the cases with WBC≥ 40×109/L. FAB cytotype: 9 M0, 25
M1, 35 M2, 11 M3, 47 M4, 11 M5, 2 M6, 1 M7. 90 were de novo
AML, 31 post-MDS and 20 s-AML. In the 118 cases with evalu-
able karyotype, 21 were at a favorable prognosis, 65 intermedi-
ate and 31 unfavorable. CD56 was positive (≥ 20% of the blasts)
in 28 patients (20%) without difference in age, cytotype, CD34(+)
or WBC at diagnosis regarding the CD56(-) cases. Instead, the
occurrence of CD56(+) was significantly higher in the s-AML
(p=0.0001). The karyotypes at unfavorable and intermediate
prognosis were equally distributed in the CD56(+) and CD56(-)
patients, whereas, more occurrences of favorable karyotypes
were noticeable in the CD56(+): 5/24 (38%) vs 16/94 (17%) in
the CD56(-). Furthermore, they were represented differently in
relation to the CD56: 4 t(8;21), 1 t(15;17) in the CD56(+) as
opposed to 2 t(8,21), 8 t(15;17) and 4 inv(16) in the CD56(-). 105,
102 CD56(-) and 23 CD56(+) patients were adequately treated
and evaluable for a response to chemotherapy after a median
follow-up of 8 months. Thirty-seven patients underwent bone
marrow transplant, 29 in the CD56(-) group, 8 in the CD56(+) one.

The expression of CD56 does not have a relevance on obtaining
complete remission, which was similar in the two groups. Instead,
a significant worsening of disease and event-free survival was
observed in the CD56(+) patients. Whereas the event-free survival
in the CD56(-) patients reached a plateau of 33% in 3 years, that
of CD56(+) cases reached zero after 18 months. Regardless of a suf-
ficient number of registered events (70%), these results need to be
confirmed after a longer follow-up.

CO021
FLAG-IDA + STEM CELL TRANSPLANTATION, A FEASIBLE AND EFFECTIVE
TREATMENT FOR DE NOVO ACUTE MYELOID LEUKEMIA PATIENTS (<60
YEARS): PRELIMINARY RESULTS OF A PROSPECTIVE SINGLE CENTER
STUDY

M. Clavio, V. Galbusera, P. Carrara, S. Gatto, I. Pierri, 
G. Beltrami, S. Quintino, F. Ballerini, L. Canepa, M. Miglino, 
C. Venturino, R. Varaldo, A. Garrone, E. Balleari, R. Cerri, 
M. Risso, B. Masoudi, M. Sessarego, R. Ghio, M. Gobbi
Department of Hematology and Oncology (DEMO), Department of
Internal Medicine (DIMI) Genoa

Introduction. Autologous and allogeneic progenitor cell trans-
plantation might improve the outcome of younger AML patients.
However, high dose therapy in first CR can be delivered to only 1/3
of the potentially eligible patients due to disease progression under
therapy, early relapse, or chemotherapy-related toxicity. The choice
of a regimen which includes synergistic drugs such as intermedi-
ate dosage Ara-C, idarubicin and fludarabine might reduce treat-
ment failure. The relatively short duration of chemotherapy might,
on the other hand, reduce toxicity and allow prompt and safe
administration of high dose therapy. Patients and methods. The
regimen (FLAG-Ida) included fludarabine (30 mg/m2), followed four
hours later by a 2-hour infusion of Ara-C (2 g/m2) on days 1-5, and
by a 30 minute infusion of idarubicin (10 mg /m2) on days 1,3,5. G-
CSF (300 mcg/day) was administered s.c. 12 hours before starting
fludarabine and was continued for five days. High dose therapy
with stem cell rescue was planned for all patients in first CR after
consolidation course and in good clinical conditions. Forty-three
consecutive patients with de novo and untreated non-M3 AML
entered the study between June 1995 and February 2001. The mean
age of patients was 50 (range 15-59). Results. Non-hematological
toxicity of FLAG-Ida was very low. The median time to PMN recov-
ery (> 0.5 × 109 /L) was 17 days (range 10-28) and 50 × 109/L
platelets were reached at a median of 17 days (12-38). During the
neutropenic phase Gram+ or Gram- bacteria were isolated from the
blood in 7 patients. Pneumonia occurred in 3 patients and pul-
monary aspergillosis in 1. Forty-one (95%) patients were evaluat-
ed for response. One patient died during induction of Trichosporon
asahii sepsis (2%). In another patient the response hase not been
evaluated yet. CR was achieved in 35 patients (81%) while 6
patients had resistant disease (14%). Only one patient could be
salvaged and is still in CR at 65 months from the beginning of ther-
apy. Nine-teen patients underwent autologous (N = 14) or allo-
geneic (N = 5) bone marrow or PBPC transplantation. Twenty-three
patients are alive. Twenty have died (1 during induction, the oth-
ers of disease progression). After a mean follow-up of 20 months,
the average duration of CR is 14 months (range 2-48) and the
mean survival is 17 months (range 1-65). The 4 year projected DFS
and overall survival (OS) were 32% and 43%, respectively. Among
patients undergoing stem cell transplantation DFS and OS were
53% and 59%. Good-intermediate and unfavorable karyotype
patients were significantly different as far as OS (45% vs 0%; p
0.00000291) and DFS (38% vs 0%; p = 0.00334) are concerned.
Conclusions. In conclusion, FLAG-Ida proved to be effective and
well tolerated when employed as front line induction therapy in
patients aged 60 years or less. As expected, outcome was better
than what has been reported in secondary, refractory, and relapsed
AML. Furthermore, the subsequent intensification with allogeneic
and autologous transplantation was feasible and well tolerated. 
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Hodgkin’s disease

CO022
ELEVATED SERUM LEVELS OF THE SOLUBLE FORM OF CD30 MOLECULE
ARE ASSOCIATED WITH INFERIOR EVENT-FREE SURVIVAL IN HODGKIN'S
DISEASE PATIENTS

C. Visco,* G. Nadali,* A. Sarris,° F. Cabanillas,° V. Bonfante,#
S. Viviani,# A.M. Gianni,# T. Vassilakoupoulos,@ G. Pangalis,@
P. Peethambaram,^ T. Witzig,^ G. Pizzolo*
*Department of Clinical and Experimental Medicine, Section of
Hematology, University of Verona, Italy; #Department of Medical
Oncology, Istituto Nazionale Tumori, Milan, Italy; °Department
of Lymphoma and Myeloma, MD Anderson Cancer Center, Hous-
ton, Tx, USA; @University of Athens, Athens, ^Greece Mayo Clin-
ic, Rochester, MN, USA

Serum concentration of the soluble form of CD30 molecule
(sCD30) is often increased in Hodgkin's disease (HD) patients. The
molecule is likely to play a pathogenetic role in this disease,
both functioning as a transmembrane cytokine receptor, and
interacting with its ligand which is involved in the growth-reg-
ulation of HD-derived cell lines. We previously reported that a
high circulating level of sCD30 is independently associated with
an inferior event-free survival (EFS) in patients with HD. In this
study we evaluated the role of pre-treatment serum level of
sCD30 in a large series of patients with HD from five different
international institutions. We identified 595 previously untreat-
ed patients who presented to the participating centers between
1984 and 1999, and had available sera for the determination of
sCD30 levels. Median age was 34 years (range 12-82), and gen-
der was male in 56%. Ann Arbor stage was I in 12%, II in 52%,
III in 19%, and IV in 17%, and B-symptoms were present in 38%
of the patients. Histology was lymphocyte predominance in 7%,
and classical HD encompassing nodular sclerosis in 73%, mixed
cellularity in 16%, lymphocyte depleted in less than 1%, and
unclassified in 3%. Treatment consisted of radiotherapy in 17%,
chemotherapy only in 33%, and combined modality therapy in
50% of the patients. Observed median serum level of sCD30 (39
U/µL, range 0-3610) was significantly higher (p<0.001) when
compared with a group of 113 healthy controls (4 U/µL, range
0-20). Levels were considered high (≥100 U/mL) in 25% of
patients. Higher levels of sCD30 significantly correlated with
advanced stage, presence of B-symptoms, bone marrow involve-
ment, large mediastinal mass, elevated serum levels of LDH, high
β2-microglobulin, and with low levels of serum albumin. With a
median follow-up of 76 months for survivors, the actuarial 10-
year EFS for all patients was 75±2% (±SE). High sCD30 levels
were significantly associated with poor outcome in our patients,
and the 10-year EFS for patients with sCD30 levels ≥100 vs
<100 U/µL was 59% vs 80%, respectively (p<0.0001). Our data
confirm the possible role of sCD30 measurement in identifying
HD patients at higher risk of relapse, who may take advantage
from investigational therapies.

CO023
IGEV: A PROMISING PRE-TRANSPLANT REGIMEN IN 
RELAPSED/REFRACTORY HODGKIN’S DISEASE

M. Balzarotti, M. Magagnoli, B. Sarina, L. Castagna, A. Nozza,
A. Bertuzzi, L. Siracusano, I. Timofeeva,  A. Santoro
Department of Medical Oncology and Hematology,  Istituto 
Clinico Humanitas, Rozzano (Milano)

With the aim to induce both optimal cytoreduction and CD34+

cell mobilization in patients (pts) with pretreated Hodgkin’s dis-
ease (HD) candidates for high-dose chemotherapy (HDCT) con-
solidation with peripheral blood stem-cell (PBSC) rescue, we
tested the IGEV regimen, consisting in ifosfamide 2000 mg/m2

iv infusion day 1-4 with MESNA uroprotection, gemcitabine 800
mg short iv infusion day 1 & 4, vinorelbine 20 mg/m2 iv push day
1, and prednisolone 100 mg iv day 1-4. Cycles were given every
21 days, with G-CSF 300 micrograms sc from day 7 to day 13 of
each cycle, or up to the apheresis day(s). Four cycles of IGEV
were planned, and leukapheresis was performed after the 3rd or
4th course, provided at least partial remission (PR) was achieved
after the 2nd course. Responding pts proceeded to HDCT with
thiotepa (600 mg/m2 day –3) and melphalan (140 mg/m2 day –1)
with PBSC reinfusion on day 0. From 10/98 to 03/01 29 pts. (21
males/8 females) with a median age of 30 years (range 18-59)
have been accrued. Nine had primary refractory and 20 relapsed
disease. All had previously received at least one CT regimen, and
nine extended-field radiotherapy as well. Among 27 pts assess-
able for response, 12 achieved complete response (CR) and 12
PR (possibly CR-u in four cases), for an overall respose rate of
88%, while three did not respond. Myelosuppression of mild to
moderate intensity was the most common adverse event: grade
III-IV neutropenia occurred in 29% of 94 evaluable cycles,
thrombocytopenia below 50,000/m3 in 28% with only one pt
requiring platelet transfusion, whereas red cell support was
needed by two pts. Four courses were delayed because of myelo-
toxicity. Non-hematological side-effects were minimal and nei-
ther treatment-related death nor hospitalization related to tox-
icity occurred. As detailed elsewhere, in all cases but one an
adequate amount of CD34+ cells to support myeloablative
chemotherapy could be collected. At present, 18 pts have
received HDCT with PBSC support. HDCT converted PR in CR in
five pts, and thus at the end of the treatment program 17 were
in CR. Four pts have relapsed or progressed. After a median fol-
low-up of 12 months (range 3-36), 11/18 autotransplanted pts
are alive and disease-free, (one after relapse and salvage RT), one
is alive with disease, five have died (three of lymphoma and two
in CR from other causes, probably related to transplant proce-
dure in one case). In conclusion, IGEV is a very effective cytore-
ductive and mobilizing regimen with acceptable toxicity in pts
with refractory/relapsed HD eligible for PBSC-transplantation.
Further escalation of IGEV doses in order to increase CR rate, as
well as the tandem HDCT procedure are under evaluation.
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CO024
VBM + IFRT IN EARLY STAGE HODGKIN'S DISEASE

G. Martinelli,* E. Cocorocchio,* F. Peccatori,* B. Jereczeck
Fossa,° J. Bernier,# E. Zucca,# P.C. Saletti,# F. Cavalli#

*Division of Hemato-Oncology, °Division of Radiotherapy, 
European Institute of Oncology, Milan, Italy #IOSI, Bellinzona, CH

Conflicting results are available on VBM + IFRT in treatment
of early stage HD patients. Despite high response rate and good
clinical results in terms of EFS and PS, unacceptable hematolog-
ical and pulmonary toxicity has been reported by some English
and Italian groups. We reported our experience on treatment of
early stage HD patients with three cycles of VBM and IFRT fol-
lowed by a further three cycles of VBM with dose reduction of
bleomycin. Forty-four pts with histologically proven HD, stage
I–II, were treated in two different Institutes. Twenty-two females
and 22 males with a median age of 31 years (17 – 76) with PS
not exceeding 2 according to the ECOG scale, received 3 cycles
of vinblastine 6 mg/m2, bleomycin 10 IU/m2, methotrexate 30
mg/m2 i.v. day 1-8 followed by IFRT and 3 additional cycles of
VBM with Bleomycin delivered at 6 mg/m2. All pts were evaluat-
ed before, during and after treatment with CT scan, clinically and
with laboratory tests. All pts performed pulmonary function tests
at the end of treatment. In brief, 42/43 pts (98%) achieved a
clinical and radiological CR. Seven pts relapsed in the first three
years from the end of therapy. Five of them were still alive and
in CR after savage therapy. With a median follow-up of 3 years,
92% of pts are alive and free of disease. No pts experienced acute
and late pulmonary toxicity and among 184 cycles evaluated, 29
(15%) episodes of severe neutropenia were recorded. Only 1 pt
experienced febrile neutropenia and no toxic death was report-
ed. So that VBM + IFRT + VbM in our experience seems to be safe
and feasible. Clinical results achieved suggest such treatment as
suitable for early stage HD principally for those pts with good
prognostic factors. Finally, the next step could be to evaluate
four cycles of VBM followed by IFRT in order to reduce the length
of treatment.

CO025
ANALYSIS OF THE PREDICTIVE ABILITY OF THE PROGNOSTIC MODELS
DEVISED FOR ADVANCED HODGKIN'S DISEASE. A PROPOSAL FOR THE
INTEGRATION OF THE BEST THREE SYSTEMS

C. Broglia, P.L. Zinzani, P.G. Gobbi, M. Comelli, M. Magagnoli,
M. Federico, F. Merli, E. Iannitto, S. Tura, E. Ascari
Med. Int. Oncol. Med. and Catt. Statist., Univ. Pavia; Ist. Ematol.,
Univ. Bologna; Catt. Oncol. Med., Univ. Modena; Serv. Ematol.,
Arcisp. "S. M. Nuova ", Reggio E.; Catt. Ematol., Univ. Palermo.

Defining different risk groups to differentiate the intensity of
work-up and therapy is becoming increasingly important in
Hodgkin’s disease patients. Several prognostic systems have been
elaborated over the last 12 years, but early identification of a
reasonably large group of low- or high-risk advanced-stage
patients remains unsatisfactory.  Seven distinct well-known
models were applied to 516 patients with advanced HD, 315 of
whom were taken as the study sample (145 enrolled by the Ital-
ian Lymphoma Study Group – GISL – between 1988 and 1994;

170 treated in the Institute of Hematology of the University of
Bologna between 1979 and 1994) and 201 as the test sample
(recorded by the AIL-Linfomi from 1980 to 1985). The models
were the following: the equation of the University of Pavia and
Modena, the index of the St. Bartholomew's Hospital and Christie
Hospital, the model of the Memorial Sloan Kettering (MSK), the
equation of the Scottish and Newcastle Lymphoma Group, the
model drawn by the International Database on Hodgkin's Disease
(IDHD), the Manchester Lymphoma Group index and, finally, the
model of the International Prognostic Factor Project (IPFP). The
proportion of the patient population identified by the low- or
high-risk categories of each prognostic model was compared
with the risk of failure actually observed in each category. Indi-
vidual as well as joint performances of each prognostic index
were univariately and multivariately analyzed in relation to OS,
RFS and TTF by means of a proportional hazards model. None of
the models identified a group containing > 10% of patients of
the total population as having a failure risk of either ≤ 10% or
≥ 50%. The systems of the IDHD, the MSK, and the IPFP showed
the best prognostic power. Only these three models, when ana-
lyzed together, predicted clinical outcome with a statistically
significant adequacy to the clinical data distribution of the study
sample population. Integration of the three systems in a linear
model dramatically improved their individual discriminatory
capacity by identifying patients with 10 and 50% failure risks,
respectively, in 23 and 24% of the study patient population, and
in 19 and 25% of the test population. The program required for
the calculations can be downloaded from the GISL web site at
http://www.unimo.it/gisl/default.htm.

CO026
UNRELIABILITY OF PROGNOSTIC MODELS IN DEFINING RISK GROUPS
ACCURATELY IN HODGKIN’S DISEASE: RESULTS FROM GISL DATA BASE

E. Iannitto,* S. De Cantis,# S. Cirrincione,* N. Di Renzo,°
V. Pitini,ß E. Naglieri,® C. Cavalli,© G. Mariani* on behalf of
GISL (Gruppo Italiano Studio Linfomi) 
*Chair of Hematology, University of Palermo; #Institute of 
Social Statistics, University of Palermo; °Division of Hematology
S.Giovanni Rotondo ßInstitute of Oncology, Messina, ®Institute
of Oncology Bari, ©Division of Internal Medicine, Vigevano

Prediction of outcome may be used to define risk groups and
may thus be a determining factor in treatment selection. In the
context of clinical trials, the prediction of outcome for groups
of patients may be used beforehand to define eligibility and
stratification criteria, and afterwards in the statistical analysis
of the trial results to allow adjustments for more valid compar-
ison. In order to determine whether at diagnosis a reasonably
large group of both low and high risk patients can be identified,
we applied 7 prognostic models to a series of 494 HD patients
(Stage I-IIA: 43% stage IIB-IV: 57%:) enrolled in prospective
controlled clinical trials (1987 1999) by GISL.  We evaluated and
compared expected OS and TTF applying the following 7 mod-
els: University of Pavia and Modena (PV-MO), St. Bartholomew’s
and Christie Hospital (SB-C), Memorial Sloan-Kettering Cancer
Centre (MSK), Scottish and Newcastle Lymphoma Group (SNLG),
International Database on Hodgkin Disease (IDHD), Manchester
Lymphoma Group (MLG), International Prognostic Factor Project
(IPFP). Univariate analysis showed that only PV-MO (p<0.0003),
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SB-C (p<0.0001), SNLG (p<0.0001), IDHD (p<0.0001) and IPFP
(p<0.0004) models distinguish patient groups with significant-
ly different 10-year expected OS; only PV-MO (p<0.0001), SB-
C (p<0.0001), IDHD (p<0.0001) and IPFP (p<0.0002) models
cluster patients in groups with different 5-year expected TTF.
Besides, none of the models produced a group containing >10%
of early or advanced stage as having a 5-year failure risk of
either <12% or >50% respectively. For example 27/237 (11.3%)
are the patients that have a number of prognostic factors
(among those included in the IPFP model) higher than 3 as hav-
ing a 10 years cumulative survival probability less than 50% and
according to the IDHD model only 49/447 (11 %) are the patients
that have an expected survival lower than 5 years. Moreover, we
have cross-classified subgroups defined by individual indexes in
order to verify the degree of association among them. Our analy-
sis shows a degree of concordance between indexes of less than
20%. Multivariate Cox proportional hazard model demonstrat-
ed that none of the previous models offers by itself a meaning-
ful interpretation of prognostic variability. Conclusions: At least
in the GISL data base none of the prognostic models proposed
so far is reliable to define risk groups accurately, therefore we
suggest caution in using them for treatment selection. We main-
tain that there is still room for improvement in prognostic eval-
uation in Hodgkin’s disease even if we assume that it could not
be obtained by simply adding further independent prognostic
variables.

CO027
RISK OF SECOND SOLID TUMORS IN 1524 HODGKIN’S DISEASE PATIENTS
CONSECUTIVELY TREATED AT FLORENCE UNIVERSITY HOSPITAL

L. Rigacci,° G. Masala,* E. Cellai,** A. Seniori Costantini,*
S.M. Magrini,°° M. Ceroti,* R. Alterini,° M. G. Papi,** 
M.A. Spediacci,** F. Bernardi,° G. Biti,** P. Rossi Ferrini°
°Department of Hematology and **Department of Radiation
Oncology, University of Florence and Azienda Ospedaliera 
Careggi, Florence; *Epidemiology Unit, CSPO, Florence; °°Depart-
ment of Radiation Oncology University Hospital, Brescia 

The prognosis of Hodgkin’s disease (HD) patients has improved
dramatically and the resulting long term survival of these
patients has allowed the observation of late complications. We
have evaluated the risk of second solid tumors (SSTs) in a series

of HD patients consecutively treated between 1960 and 1991.
All patients were followed since the date of HD diagnosis to
31/12/1995. Information on SST was collected by medical
records during clinical follow-up carried out for these patients.
In addition all death certificates in which any type of cancer
other than HD was mentioned were also identified. For each
potential case, the site, morphology and date of cancer inci-
dence were verified using all available sources. Observed SST
cases were compared with expected cases estimated on the basis
of five-year age group, sex and calendar-year specific incidence
rates provided by the Tuscany Cancer Registry of the province of
Florence since 1985. Standardized Incidence Ratios (SIRs)
(observed/expected cases) were estimated overall and for all
specific cancer sites and 95% confidence intervals (CI) were cal-
culated. Overall, 1,524 patients were included in the study. Medi-
an follow-up time was 8.4 years. For 13.7% of patients follow-
up was 20 years or longer. An approximately two fold increased
incidence of SST was evident in the cohort (100 cases observed
versus 55 expected). Significantly increased risks were observed
in males for nose (SIR 21.4; 95% CI 2.4-77.4) and lung cancer
(SIR 3.4; 95%CI 2.2-5.1) and in females for breast cancer (2.06;
95%CI 1.2-3.4) and soft tissue sarcomas (SIR 11.79; 95% CI 1.3-
42.5). Incidence of non-Hodgkin’s lymphoma was also signifi-
cantly increased in both sexes. For breast cancer the highest risk
was evident in patients treated only with radiotherapy. Lung
cancer risk was increased in patients treated with radiotherapy
alone and with radiotherapy and chemotherapy combined. The
risk of developing a SST tended to increase slowly throughout the
follow-up For lung cancer, in particular, the excess rose with
increasing follow-up time from 2.7 after 9 years to 5.1 after 20
or more years of follow-up. No excess risk was found for breast
cancer in the first 9 years after HD diagnosis, but afterwards a
three fold increased risk was evident. According to age, the high-
est risk for breast cancer was evident in females treated before
30 years of age (SIR 4.4; 95% CI 1.8-9.0). A higher risk of devel-
oping lung cancer was also evident in both males and females
treated before the age of 30 years. 
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CO028
LONG-TERM EXPRESSION OF HUMAN GLUCOSE 6-PHOSPHATE 
DEHYDROGENASE AFTER LENTIVIRAL MEDIATED TRANSFER IN PRIMITIVE
HUMAN HEMATOPOIETIC CELLS ENGRAFTING NOD/SCID MICE

R. Notaro,*# M. De Angioletti, C. Fein-Levy, A. Rovira, 
O. Camacho Vanegas, M. Sadelain, L. Luzzatto*#

*Department of Human Genetics, Memorial Sloan-Kettering 
Cancer Center, New York, NY and #IST, Istituto Nazionale per la
Ricerca sul Cancro, Genova

Inherited deficiency of G6PD is a common and usually mild
hemolytic disorder. However, some patients with rare G6PD
mutations suffer from chronic non-spherocytic hemolytic ane-
mia associated, in some case, with susceptibility to infections
due to impairment of granulocyte function. This form of glucose-
6-phosphate dehydrogenase (G6PD) deficiency is in principle,
an excellent candidate for gene therapy by gene transfer into
human hematopoietic cells (HSC) because (1) it is a severe life-
long condition for which there is no definitive treatment, (2)
clinical manifestations are limited to blood cells. Lentiviral vec-
tors (LV) are emerging as powerful tools for gene transfer into
HSC because of their ability of transducing resting cells. We
have constructed a LV vector pseudotyped with vesicular stom-
atitis virus G glycoprotein in which the transcription of hG6PD
cDNA is driven by the CMV promoter. This vector has been used
to transduce lineage negative cord blood cells in serum-free
medium (MOI ~25) on retronectin-coated plates with several
transduction conditions: (1) 5 hrs with or without cytokines; (2)
12 hrs of pre-culture followed by one to three transduction
cycles of 12 hrs with cytokines. The transduced cells were (a)
plated for hematopoietic colony forming cells (CFC) to test com-
mitted progenitors and (b) injected into sub-lethally irradiated
NOD/SCID mice to test primitive HSC. Under all transduction
conditions the LV vector was able to transfer and express G6PD
in a significant proportion of committed progenitors. Pre-culture
and cytokines increased from less than 1% to up to 50% the per-
centage of human CFC expressing the transgene from NOD/SCID
mice 8 weeks after transplantation. In three mice a high pro-
portion of CFC (64%) expressing the transgene was still present
up to 18 weeks after transplantation. Most studies on lentiviral
gene transfer have used as reporter the gene encoding the green
fluorescent protein for which a physiological level of expression
is not defined.

Percentage of CFC expressing the transferred G6PD.

Pre-culture NO 12 hrs*
Transduction time 5 hrs# 12 hrs*
Transduction cycles 1 1 2 3
Direct plating 38 54 70 78
CFC from mice 8 weeks
after the transplant <1 30 52 40

#Either with or without cytokines; *with IL3, IL6, SCF.

In this study, by taking advantage of the fact that the G6PD-
A transgene has a different electrophoretic mobility from the

endogenous wild type G6PD B, we have been able instead to
obtain internally controlled quantitative data on the expression
of a natural gene. By this approach we have observed that in
both erythroid and myeloid colonies the level of expression of the
transferred G6PD driven by the CMV promoter was in most cas-
es at least as high as that of the endogenous G6PD. In summa-
ry, (1) the primitive human HSC that are able to engraft into
NOD/SCID mice need priming to be effectively transduced by LV
vectors; (2) a high percentage of transduced CFC is detectable
up to 4.5 months after transplantation; (3) both mature red
blood cells and white blood cells express a level of the transferred
G6PD similar to that of the endogenous G6PD, a level that is
expected to be therapeutically effective for severe G6PD defi-
ciency. 

CO029
EXPRESSION OF A NOVEL MITOCHONDRIAL FERRITIN IN THE 
ERYTHROBLASTS OF CONGENITAL AND ACQUIRED SIDEROBLASTIC 
ANEMIAS

R. Invernizzi,*° S. Levi,° E. Travaglino,* B. Corsi,° A. Pecci,* 
P. Arosio,# M. Cazzola@

*Internal Medicine and Medical Oncology and @Institute of
Hematology, University of Pavia, IRCCS Policlinico S. Matteo,
Pavia; °Department of Biological and Technological Research,
IRCCS S. Raffaele Hospital, Milan; #Department M.I. and 
Biomedical Technologies, University of Brescia

Ferritin, a ubiquitous protein, plays a critical role in regulating
intracellular iron homeostasis by storing iron inside its multi-
meric shell. It is also important in detoxifying potentially harm-
ful free iron to the less soluble ferric iron by ferroxidase activity
of the H subunit. Although excess iron is stored primarily in cyto-
plasm, most of the metabolically active iron in cells is processed
in mitochondria. Little is yet known of how these organelles reg-
ulate iron homeostasis and toxicity. Recently an unusual human
intronless gene on chromosome 5q23.1 has been reported encod-
ing a novel ferritin targeted to mitochondria and having ferrox-
idase activity and structural/functional properties analogous to
the cytosolic ferritin. This new mitochondrial ferritin (MtF) may
play an important role in regulating mitochondrial iron home-
ostasis and heme synthesis. The massive increases in mitochon-
drial iron in conditions of defective heme synthesis led us to
examine the distribution of the MtF in patients with sideroblas-
tic anemia (SA), a group of disorders characterized by ineffective
erythropoiesis associated with iron accumulation in the mito-
chondria of erythroblasts. Bone marrow erythroblasts of 5 nor-
mal controls, 6 patients with acquired idiopathic SA and 3
patients with hereditary SA were analyzed for the distribution of
cytoplasmic H ferritin (HF) using a monoclonal mouse antibody
(2A4) and of MtF with a polyclonal antibody raised in rabbits to,
and specific for, the recombinant protein. Bound antibody was
detected by an immunoalkaline phosphatase method. In normal
erythroblasts HF positivity was observed in about one quarter of
the elements, especially in proerythroblasts and basophilic ery-
throblasts. The reactivity pattern was generally diffuse, but pos-
itivity was sometimes more intense in a small area of the cyto-
plasm. Nearly all the normal erythroblasts were negative for MtF.
By contrast, in the series of SA many erythroblasts (some 80-90%
in hereditary SA and 40-80% in acquired idiopathic SA) were
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positive for MtF, at all stages of maturation; the positivity pre-
sented granules ringing the nucleus. This pattern is similar to
that observed with Perls’ reaction and consistent with a mito-
chondrial localization. Slightly lower percentages of erythrob-
lasts were positive for HF with a diffuse reactivity pattern of the
cytoplasm. Double immunocytochemical staining confirmed the
different cellular distribution of HF and MtF. In conclusion, our
data strongly suggest that in SA much of the iron deposited in
mitochondria is present in this new ferritin; MtF expression
increases with mitochondrial iron loading, possibly through tran-
scriptional mechanisms; it may be involved in the regulation of
heme synthesis in hematopoietic tissues.

CO030
MOLECULAR CHARACTERIZATION OF G6PD-DEFICIENT MEDITERRANEAN
SUBJECTS NEGATIVE FOR COMMON POLYMORPHIC VARIANTS

F. Martinez di Montemuros,* S. Prandoni,* D. Tavazzi,*
A. Iolascon,° E. Crollo,° A.M. Salvati,# C. Badens,@
C. Kattamis,^ G. Fiorelli,* M.D. Cappellini*
*Centro Anemie Congenite, Osp. Maggiore Policlinico IRCCS, Dip.
Med. Int. Univ. Milano; °Dip. Biomed. Età Evolutiva, Univ. Bari;
#ISS Roma; @Univ. Marseilles ^Univ. Athens, Greece

Glucose-6-phosphate dehydrogenase (G6PD) deficiency is the
most commom enzymopathy in humans and is characterized by
a wide biochemical and molecular heterogeneity. Up to date,
more than 400 biochemical variants have been described world-
wide, grouped into 5 classes on the basis of residual enzyme
activity and clinical manifestations. By contrast, only 130 muta-
tions have been found in the G6PD gene, showing a lower genet-
ic heterogeneity than expected from biochemical analysis. G6PD
Mediterranean (563 C→T), A-, (202 G→A; 376 A→G), Seattle
(844 G→C) and Union (1160 C→T) are the most common poly-
morphic mutations in the Mediterranean population. A total of
237 G6PD-deficient unrelated subjects (226 Italian, 11 from oth-
er Mediterranean countries; 181 males, 56 females) have been
previously analyzed for Mediterranean polymorphic mutations.
We found 200/237 samples (84%) with one of the common
mutations and 7 with other sporadic molecular variants. The aim
of this study was to identify the molecular defect in the 30 neg-
ative samples. The thirty subjects (24 males, 6 females) were
tested for mutations in G6PD gene by PCR-SSCP followed by
direct automated sequencing. We identified 9 (30%) G6PD
Chatham mutations (1003 G→A), 2 (6.7%) G6PD Santamaria
(542 A→T, 376 A→G), 2 (6.7%) G6PD Guadalajara (1159 C→T)
and single cases with G6PD Sibari (634 A→G), Tokyo (1246
G→A) and Beverly Hills (1160 G→A). One Italian male had a
novel mutation 832 T→G in exon 5 which has been named G6PD
Abruzzo, according to the patient’s origin. The mutation causes
a 128 Leu→Ser amino acid change and affects the same residue
responsible for the known class II variant G6PD Vanua Lava (128
Leu→Pro) previously described in the Vanatu Archipelago. G6PD
Abruzzo showed a milder phenotype (30% residual activity)
probably due to the different amino acid substitution and has
been classified as a class III variant. The G6PD Chatham muta-
tion was associated with clinical and biochemical characteris-
tics typical of class II variants in the 5 males carriers (4 Italian
and 1 Turkish). G6PD Guadalajara, Tokyo and Beverly Hills (found
in 1 Greek male) were grouped in class I variants associated with

CNSHA. The two male subjects with G6PD Santamaria showed
a severe enzyme deficiency proper of class II variants and G6PD
Sibari, found in one heterozygous female with intermediate
G6PD activity, is a known class III variant. This work, confirming
the high molecular heterogeneity of G6PD defects, has also
defined G6PD Chatham as a polymorphic variant (all. freq. =
3.4%) in Italy, G6PD Guadalajara and Tokyo as common in class
I and G6PD Abruzzo as new in class III.

CO031
SEPARATION OF ERYTHROBLASTS FROM PERIPHERAL BLOOD OF β
THALASSEMIC WOMEN AT 11TH WEEK OF PREGNANCY BY MAGNETIC
ACTIVED CELL SORTING (M.A.C.S.) 

G.C. Del Vecchio,* D. Campanale, L. Piacente,* 
M. Capocasale, R. Cammarota, D. De Mattia,* N. Tannoia
Chair of Hematology II, University of Bari; *Department of 
Biomedicina dell’Età Evolutiva, University of Bari

The prenatal diagnosis of genetically determined disease is
currently performed by the study of fetal cells isolated with inva-
sive methods such as amniocentesis, funicolocentesis and villo-
centesis. Numerous Authors have tried to replace these methods
of prenatal diagnosis with others non-invasive methods, with the
purpose to not incur risks that the invasive procedures carry
(increase abortive risk, maternal infections). In the last years the
transplacental traffic of cellular elements of fetal origin has been
shown and the use of these cells as potential elements for non-
invasive prenatal diagnosis has been hypothesized. These ele-
ments are represented by erythroblasts, fetal lymphocytes and
placental trophoblasts.1-3 The best cell for fetal identification and
for molecular diagnostics has been revealed to be the fetal ery-
throblast. Fetal erythroblasts are rare in the maternal circula-
tion, but their presence seems to be more substantial and con-
stant between the VII and the XXV week of pregnancy. The ery-
throblast has peculiar characteristics among which the brief half-
life in the maternal circulation, that excludes the risk of mis-
diagnosis (differently for instance from fetal lymphocytes, that
can also survive in the maternal circle for 5 years, and therefore
can also be found again in circulation in following pregnancies).
The purpose of this study is to separate erythroblasts from mater-
nal peripheral blood of women pregnant with thalassemic trait
in the first trimester of pregnancy. Six pregnant women at 11
weeks have been enrolled. Peripheral venous blood (20 cc) sep-
aration of the erythroblasts was done through methodic mag-
neting activated cell sorting (MACS) using monclonal antibodies
hapten conjugated anti CD45 (FITC) and monoclonal antibodies
hapten conjugated anti CD71 (PE). The obtained results with the
use of the double MACS (CD45 and CD71) have underlined an
average purity on the recovered CD71 positive cellular popula-
tion of 89.3% (range 88.3-90.8%). The overall average absolute
number of CD71 positive nucleate erythroid elements  recovered
was 308 elements (range 132-490). The data have been obtained
submitting the cellular suspensions, after the double MACS, to
FACS analysis. For the evaluation of possible pollution of the
CD71 positive population, FACS analysis was done with CD41
(PE) and showed the absence of CD41+ events confirming the
data on the purity of the CD71 positive population previously
reported. We concluded that the way of isolating erythroblasts
and their following fetal identification constitute one of the main
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and determinant point for advances of the studies of non- inva-
sive prenatal diagnosis. 

1. Di Naro E, Ghezzi F, Vitucci A, et al. Mol Hum Reprod 2000; 6:571-
4. 

2. Bianchi DW, Zickwolf GK, Weil GJ, Sylvester S, DeMaria MA. Proc
Natl Acad Sci USA 1996; 93:705-8. 

3. Covone AE, Mutton D, Johnson PM, Adinolfi M. Lancet 1984;
2:841-3. 

CO032
HEREDITARY SPHEROCYTOSIS: 160 CASES

M. Mariani, C. Vercellati, M. Zappa, S. Marzorati, 
C. Boschetti, A. Zanella
Division of Hematology, IRCCS Ospedale Maggiore of Milan

Hereditary spherocytosis (HS) is a very heterogeneous
hemolytic disease, caused by a defect of the red blood cell mem-
brane proteins, namely spectrin, ankyrin, band 3 or protein 4.2.
The diagnosis is sometimes difficult in asymptomatic and mild
forms. Splenectomy is usually effective. We present the clinical,
hematologic and molecular characteristics of 160 patients (77
M and 83 F) with dominant (118) or not dominant (42) HS.

Total Not splenectomized Splenectomized
(n=160) (n=134) (n=26)

Age (yr)* 17(0-80) 17 (0-80) 24 (1-68)
Splenomegaly(°) 113/159 (71%) 89/133 (67%) 24/26 (92%)
Anemia(°) 63/159 (40%) 60/133 (45%) 3/26 (12%)
Cholelithiasis(°) 39/160 (24%) 31/134 (23%) 8/26 (31%)
Cholecystectomy(°) 16/160 (10%) 13/134 (10%) 3/26 (12%)
Neonatal jaundice(°) 39/160 (24%) 35/134 (26%) 4/26 (15%)
Exchange-transf.(°) 11/159 (7%) 8/133 (6%) 3/26 (12%)
Blood transf.(°) 45/160 (28%) 34/134 (25%) 11/26 (42%)
Hb (g/dL) (*) 12.5 (6.0-18.4) 12.1 (6.0-16.9) 15.6 (9.2-18.4)
MCV (fL) (*) 87 (68-112) 86 (68-112) 90 (76-110)
MCHC (g/dL) (*) 35.2 (26.4-39.9) 35.2 (26.4-39.9) 35.2 (30.2-38.8)
Retics(×109/L) (*) 224 (37-909) 251 (38-909) 83 (37-439)
Spherocytes (%)(*) 5 (0-45) 5 (0-45) 9 (0-35)
Unc.Bil. (mg/dL)(*) 1.5 (0.2-12.7) 1.6 (0.4-12.7) 0.7 (0.2-3.9)
AGLT 50 (°) 143/148 (97%) 119/124 (96%) 24/24 (100%)
SDS-PAGE (°) 122/160 (76%) 98/134 (73%) 24/26 (92%)
- Sp- 44/160 (27%) 34/134 (25%) 10/26 (38%)
- AnK- 13/160 (8%) 9/134 (7%) 4/26 (16%)
- B3- 52/160 (33%) 42/134 (31%) 10/26 (38%)
- 4.2- 13/160 (8%) 13/134 (10%) 0/26 (0%)
- Undetected 38/160 (24%) 36/134 (27%) 2/26 (8%)

*Medians and ranges and (°) Nr of positive/total cases are indicated.

There were not significant differences among the various types
of molecular defect, although subjects carrying spectrin and/or
ankyrin deficiency seem to have a more severe phenotype
(defined by Hb < 8 g/dL and/or multiple transfusions and/or
splenectomy after the diagnosis). 

CO033
TREATMENT OF SEVERE APLASTIC ANEMIA WITH ANTILYMPHOCYTE 
GLOBULIN, CYCLOSPORIN AND GRANULOCYTE COLONY 
STIMULATING FACTOR 5 m VERSUS 10 m/KG: A GITMO-EBMT 
RANDOMIZED STUDY

A. Locasciulli, B. Bruno, A. Rambaldi, P. Saracco, C. Dufour, 
C. Finelli, S. Sica, S. Varotto, W. Arcese, F. Locatelli, A. Carella,
D. Soligo, A. Bacigalupo
Ematologia e Trapianto di Midollo, Ospedale San Camillo, Roma;
Ematologia 2°, Ospedale San Martino, Genova; Ematologia,
Ospedale Civile, Bergamo; Clinica Pediatrica, Univ. Torino; 
Ematologia, Ospedale Gaslini, Genova; Istituto Seragnoli, Osp.
S.Orsola, Bologna; Ematologia, Univ. Cattolica, Roma; Cattedra di
Ematologia, Univ. La Sapienza, Roma; Clinica Pediatrica Univ.
Pavia; Ematologia, Ospedale San Giovanni Rotondo; Cattedra di
Ematologia, 1° Univ. Milano, on the Behalf of GITMO and EBMT
Cooperative Groups.

Several studies reported a high probability for severe aplastic
anemia (SAA) patients of becoming transfusion independent and
of surviving after treatment with antilymphocyte globulin (ALG),
cyclosporin (CyA) and granulocyte-colony stimulating factor (G-
CSF), with a significant effect of neutrophil counts on outcome.
Several problems are still unsolved, such as absent or incomplete
response, relapse and CyA dependence. The aim of the present
study was to compare overall results at 120 days from treatment,
quality of hematological recovery and survival in a series of con-
secutive patients with SAA randomized to receive the same
immunosuppressive protocol but different dosage of G-CSF (5 m
versus 10 m /kg). Seventy-seven patients entered the study: 38
received G-CSF 5 m /kg/day, day +1 day +30 and 39 10 m /kg/day,
day +1 day +30. All patients then received G-CSF 5 m /kg/day day
+31, day +90. The two groups were comparable for age, gender,
degree of severity, and interval between diagnosis and treatment.
Results at 120 days in 5 m /kg/day versus 10 m /kg/day treatment
groups: complete/partial response was obtained in 26/38 vs 16/39
(p = 0.13); no response was observed in 7/38 and 11/39 (p = 0.29);
5/38 and in 12/39 died (p= 0.10) and in 12 (4 in the 5 m /kg/day
group and 8 in the 10 m /kg/day group) follow-up was shorter
than 120 days. WBC median peak values were 12.310 /dL and
11.650. Revaluation at the end of follow-up (10-1565, mean 536,
and 16-1411, mean 473 days in the 5 m /kg/day or 10 m /kg/day
therapy groups): 5/38 and 4/39 relapsed (p = 0.50); 6/38 and 12/39
died (p = 0.16). Interestingly, 3-year actuarial survival was signif-
icantly better in patients treated with lower dose G-CSF (81% vs
64%, p = 0.04). We conclude that higher G-CSF dosage does not
seem to improve either survival or quality of hematological recov-
ery.
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CO034
DISTRIBUTION OF GLUTATHIONE S-TRANSFERASE p1 PROMOTER 
HYPERMETHYLATION THROUGHOUT THE SPECTRUM OF B-CELL NEOPLASIA:
CLINICO-PATHOLOGIC IMPLICATIONS 

S. Franceschetti,* D. Rossi,* C. Deambrogi,* D. Capello,*
D. Vivenza,* A. Gloghini,* U. Vitolo,° G. Saglio,# A. Carbone,@
G. Gaidano*
*Division of Internal Medicine, Department of Medical Sciences,
Amedeo Avogadro University of Eastern Piedmont, Novara; 
°Division of Hematology, A.O. San Giovanni Battista della Città di
Torino; #Division of Internal Medicine and Hematology, 
Department of Clinical and Biological Sciences, University of Tori-
no, Orbassano-Torino; @Division of Pathology, Centro di 
Riferimento Oncologico, Aviano

B-cell neoplasms form a heterogeneous group of disorders
derived from the clonal expansion of B-cells at different stages
of maturation. The pathogenesis of B-cell neoplasia involves acti-
vation of proto-oncogenes and disruption of tumor suppressor
genes. Aberrant promoter hypermethylation is an acquired epi-
genetic alteration, alternative to genetic lesions, causing inap-
propriate gene silencing. Promoter hypermethylation of the glu-
tathione S-tranferase p1 (GSTp1) gene has been recently report-
ed in several human cancers. The GSTp1 gene encodes an enzyme
implicated in the detoxification of a wide range of xenobiotics
and chemotherapeutic agents. In particular, GSTp1 catalyzes the
conjugation of glutathione with electrophilic compounds, result-
ing in less toxic and more readily excreted metabolites. Consis-
tent with its role in defending normal cells against carcinogens,
loss of GSTp1 activity causes an increased risk of cancer. On this
basis, the aim of our study was to evaluate the involvement of
GSTp1 promoter hypermethylation throughout the spectrum of
B-cell neoplasia. The tumor panel was formed by 222 B-cell
tumors representative of the clinico-pathologic spectrum of the
disease in immunocompetent hosts, and 38 AIDS-related non-
Hodgkin’s lymphomas (AIDS-NHL). GSTp1 methylation status was
analyzed by methylation specific PCR of the gene promoter CpG
island. Overall, GSTp1 hypermethylation occurred in 3/12 (25%)
precursor B-cell acute leukemias, in 78/210 (37%) mature B-cell
neoplasms of the immunocompetent host, and in 18/38 (47%)
AIDS-NHL. With respect to mature B-cell neoplasia, the fre-
quency of GSTp1 hypermethylation varied markedly in different
clinico-pathologic categories of the disease. GSTp1 hypermethy-
lation occurred frequently in aggressive lymphomas, including
sporadic Burkitt’s lymphoma (13/25; 52%) and B-diffuse large
cell lymphoma (B-DLCL; 36/92; 39%). In particular, GSTp1 pro-
moter hypermethylation occurred throughout the clinico-patho-
logic spectrum of de novo B-DLCL, including systemic B-DLCL
(24/57; 42%), primary splenic B-DLCL (4/9; 44%), primary medi-
astinal B-DLCL (3/10; 30%), CD5+ B-DLCL (2/5; 40%) and primary
central nervous system lymphoma (2/3; 67%). Among indolent
lymphoproliferative disorders, a high frequency of GSTp1 hyper-
methylation was restricted to follicular lymphoma (10/18; 55%)
and to hairy cell leukemia (6/8; 75%). Conversely, among other
indolent lymphoproliferative disorders, GSTp1 hypermethylation
was restricted to a minority of mantle cell lymphoma (2/9; 22%)
and B-cell chronic lymphocytic leukemia (1/10; 10%), and was

consistently absent in lymphoplasmocytoid lymphoma (0/7). In
low grade MALT lymphoma, GSTp1 hypermethylation varied
according to the disease site, since it was frequent in gastroin-
testinal MALT-lymphoma (5/11; 45%), whereas it was absent in
parotid MALT-lymphoma (0/10). Finally, GSTp1 hypermethyla-
tion was consistently absent in multiple myeloma and plasma-
cell leukemia (0/10). Among AIDS-NHL, GSTp1 hypermethylation
occurred throughout the clinico-pathologic spectrum of the dis-
ease, including Burkitt’s lymphoma (5/10; 50%), B-DLCL (8/11;
73%), primary effusion lymphoma (3/9; 33%) and Burkitt-like
lymphoma (2/8; 25%). These data suggest that GSTp1 promoter
hypermethylation is frequently implicated in B-cell neoplasia and
may represent a major event in the pathogenesis of some, though
not all, B-cell tumors. Moreover, because GSTp1 expression
affects tumor cell resistance to genotoxic effects of alkylating
agents and of anthracyclines and may influence prognosis of
some human solid cancers, our results prompt investigations
aimed at defining the prognostic value of GSTp1 hypermethyla-
tion in B-cell neoplasia. 

CO035
INVESTIGATION OF DNA-MISMATCH REPAIR DEFECTS AMONG PATIENTS
WITH SECONDARY ACUTE LEUKEMIA AND MYELODYSPLASTIC SYNDROME

I. Casorelli,*# J. Offman,° L. Mele,# L. Pagano,# S. Sica,#
G. Leone,# P. Karran,° M. Bignami* 
*Istituto Superiore di Sanità, Roma, Italy; °Imperial Cancer
Research Fund, South Mimms, UK; #Istituto di Ematologia, UCSC,
Roma

The frequency of secondary acute leukemia (sAL) and myelo-
dysplastic syndrome (sMDS) is increasing as a consequence of
successful therapy for primary malignancies. Extreme variation
in the incidence of microsatellite instability (MSI), the hallmark
of DNA mismatch repair (MMR) deficiency, has been reported in
these hematologic disorders. We are examining MSI and hMLH1
promoter methylation in a panel of Italian cases of sAL and sMDS
in order to investigate: the frequency of MMR defects, the mech-
anism by which repair genes are inactivated and which thera-
peutic regimes are particularly associated with MMR inactiva-
tion. DNA was extracted from mononuclear bone marrow cells
collected at diagnosis from 23 patients (18 sAML, 2 sMDS, 3
sALL) most of whom had received previous therapy for Hodgk-
in’s or non-Hodgkin’s lymphoma or breast carcinoma.
Microsatellites BAT26, BAT25, D2S123, D17S250, D18S61 were
analyzed by PCR. Samples with alterations at BAT26 were con-
sidered to be MSI+. Where normal DNA was available, instabili-
ty was examined at the other loci. Methylation of the hMLH1
promoter was examined by PCR following digestion with either
HpaII or MspI. Cases MSI+ were subsequently tested for muta-
tions in the 8 poly-G tract present in the coding region of the
proapoptotic gene BAX using direct sequencing. Fourteen of 22
DNA samples from which BAT26 could be amplified were MSI+.
In the 8 cases for which normal DNA was available, instability
was confirmed at additional loci. One case in which BAT 26 was
not amplifiable was unstable at 2 other loci (BAT25 and D2S123).
Evidence of hMLH1 promoter methylation was obtained for two
samples, both of which were MSI+. The hMLH1 promoter was
unmethylated in three other MSI+ cases. All (4/4) secondary
malignancies from Hodgkin’s or non-Hodgkin’s lymphoma
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patients treated with a methylating agent (procarbazine or
dacarbazine) were MSI+. No mutations in the exonic repeat of
the BAX gene were found in MSI+ cases. In conclusion inacti-
vation of MMR is common among sAL and sMDS which may be
MSI+ in > 60% of cases. Methylation of the hMLH1 promoter
does occur but is not the only mechanism of MMR inactivation.
MSI+ sAL and sMDS are particularly – but not exclusively – asso-
ciated with the use of methylating agents.

CO036
IDENTIFICATION OF A HIGHLY PREVALENT HFE-UNRELATED HEREDITARY
HEMOCHROMATOSIS IN NORTHERN ITALY BY BIOCHEMICAL AND 
MOLECULAR SCREENING

G. Barosi,* L. Salvaneschi,° M. Grasso,# M. Martinetti,°
M. Marchetti,* U. Bodini,@ A. Reggiani,@ F. D’Agostino,^ 
G. Nalli,^ A. Degiuli,^ A. De Silvestri,° S. Carbone,°
A.M. Iannone,° A. Pilotto,# S. Ansaldi,# E. Arbustini#

*Laboratory of Medical Informatics, °Immunohematology and
Transfusion Service, #Cellular Pathology and Molecular 
Diagnostic Laboratory, IRCCS Policlinico S. Matteo, Pavia; 
@Transfusion Service and Division of Medicine Istituti Ospedalieri,
Cremona; ̂ Transfusion Service and Division of Medicine, Ospedale
Civile, Lodi

In ethnic groups of Celtic descent, hereditary hemochro-
matosis (HH) is associated with homozygosity for C282Y HFE
gene mutation or with compound C282Y/H63D heterozygosity.
The occurrence of a HH phenotype in the absence of typical
genotypes has suggested the existence of different genetic forms
of the disease. One thousand and fifty potential blood donors
were prospectively screened for HH in Northern Italy by trans-
ferrin saturation, serum ferritin, C282Y and H63D HFE muta-
tions. Probands were defined as having repeated fasting trans-
ferrin saturation of 45 per cent or more. Screening was extend-
ed to relatives of probands. No homozygote for the C282Y muta-
tion was found. Of the 36 probands (34.2 per 1000), 1 had path-
ogenic mutations (C282Y/H63D), 2 had possible pathogenic
mutations (H63D homozygosity), 17 had other HFE mutations
(heterozygosity for C282Y or H63D) and 16 had wild type/wild
type genotype. Pedigree analysis showed no evidence of linkage
of H63D mutation with increased transferrin saturation (cumu-
lative lod score –2.41) and in relatives of probands with wild
type/wild type genotype a recessive non HLA-linked locus
accounted for increased transferrin saturation. None of the
probands had clinical signs of iron overload. In male probands,
serum ferritin positively correlated with age (r=0.63, p<0.01), and
the regression model predicted a serum ferritin of 700 ng /mL at
the age of 58. Conclusions. An HFE-unrelated HH characterized
by mild phenotype prevails in Northern Italy. This has important
implications for the epidemiology of HH and for the interaction
genetic iron overload may have with other common acquired or
genetic disorders. 

CO037
CD30 IS INVOLVED IN REGULATING CXCR4/CXCL12 SYSTEM BIOLOGICAL
ACTIVITIES

F. Vinante, A. Rigo, M.T. Scupoli, G. Pizzolo
Department of Clinical And Experimental Medicine, Section of
Hematology, University of Verona

The TNFR family molecule CD30 is expressed by activated and
memory T cells depending on IL-4 stimulation preferentially in
association with Th0/2-type responses. It mediates pleiotrophic,
mostly inhibitory effects. Arguing that CD30+ cells have peculiar
tissue redistribution in disease, we demonstrate here, in the
human Hodgkin-derived cell line L540, an established model for
studying CD30 signaling, that CD30 regulates the prototypic lym-
phoid chemokine receptor CXCR4, which plays relevant roles in
many organ systems and is a coreceptor for HIV-1 entry. Stimu-
lation of L540 cells with antiCD30 agonistic antibodies led to
accumulation of CXCR4 mRNA, which reached a plateau after 4
hours and did not require protein synthesis. Following mRNA
transcription, membrane expression of CXCR4 in L540 cells
increased as early as 12 hours, reached a plateau after 24 hours
(MFI±SD: 839±122 vs basal 168±28, p<0.01) and was still
increased after 5 days, enabling enhanced sensitivity to chemo-
tactic activity of CXCR4-ligand CXCL12 (CI±SD: 10±1 vs basal
5±2, p<0.01). CD30 crosslinking also induced release of CCL5
and CCL3, up-regulation of the specific membrane-binding
capacity for CCL3 and CCL4 and decreased proliferative activity.
These findings delineate a new regulatory role for CD30, which
may be relevant for T cell maturation, effector responses and in
promoting cancer biology.

CO038
ERYTHROID KRÜPPEL-LIKE FACTOR EXPRESSION IN NORMAL AND
MALIGNANT MEGAKARYOCYTES

L. Catani, M.E. Fagioli, L. Valdrè, M. Poli, N. Vianelli, S. Tura,
M. Baccarani
Hematology and Medical Oncology Institute “L. A. Seràgnoli”,
University of Bologna

Erythroid Krüppel-like factor (EKLF) is an erythroid-specific
member of the Krüppel family of zinc finger-containing tran-
scription factors. EKLF binds to the β-globin promoter CACCC
box and plays a critical role in adult β-globin gene expression.
Target disruption of the mouse EKLF gene or mutation of its
binding site is associated with β-thalassemia. It has recently
been observed that adult mice with EKLF transgene have reduced
platelet counts, suggesting that EKLF levels affect the balance
between the megakaryocytic and erythroid lineages. Therefore,
there might be a link between EKLF and megakaryocytopoiesis.
However, the expression of EKLF in normal and malignant human
megakaryocytes has not yet been studied in depth. Essential
thrombocythemia (ET) is a chronic myeloproliferative disorder
whose behavior is governed principally by the abnormal prolif-
eration of a malignant megakaryocytic clone. The molecular
lesions which underlie the malignant clone are unknown. We
investigated EKLF expression in CD34-derived normal (5 cases)
and malignant megakaryocytes from ET patients (8 cases) and
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in megakaryoblastic cell lines (MK1, MK2, HEL, B1647, M07e),
using real-time RT-PCR to detect EKLF transcripts. Primary CD34+

cells taken from the bone marrow of ET patients and healthy
donors were induced to differentiate along the megakaryocytic
lineage in liquid suspension culture by continuous addition of
100 ng/mL thrombopoietin. After megakaryocytic cell purifica-
tion using immunomagnetic beads, EKLF mRNA was quantitat-
ed by using real-time RT-PCR. Megakaryocytic cells purified from
cell lines were also tested for EKLF expression. In order to min-
imize variability in the results due to differences in RT efficien-
cy and/or RNA integrity among the unknown samples, the
GAPDH house-keeping gene was also tested. Normalized levels
of unknown samples were calculated as the ratios between EKLF
and GAPDH. Real-time RT-PCR showed that EKLF was significant-
ly reduced in ET megakaryocytes (EKLF/GAPDH median: 0.0003
[0.0001-0.0007]) with respect to the normal counterpart
(EKLF/GAPDH median: 0.001 [0.001-0.002]) (p<0.05). Megakary-
oblastic cell lines showed variable EKLF/GAPDH ratios (MK1:
0.0003; MK2: 0.006; HEL: 0.0009; B1647:0.02; M07e: 0.001) and
the median value was not significantly different from that of nor-
mal megakaryocytic cells. This study demonstrates that the tran-
scription factor EKLF is expressed in normal megakaryocitic cells.
It also suggests that its expression is impaired in malignant
human megakaryocytes. We do not know whether the alteration
in EKLF expression contributes to the genesis of the disorder or
if it is secondary to malignancy. Intriguingly, however, several
lines of evidence suggest that erythroid and megakaryocytic lin-
eages arise from a common cell. Both lineages coexpress tran-
scription factors like GATA-1 and NF-E2, as well as the erythro-
poietin receptor and the thrombopoietin receptor. Therefore,
EKLF downregulation in ET megakaryocytes could alter the bal-
ance between the two lineages, giving advantages to megakary-
ocytopoiesis. Further studies are needed to identify EKLF target
genes in the course of megakaryocyte development.

CO039
EFFECT OF ERYTHROPOIETIN AND INTERLEUKIN-3 ON TRANSCRIPTION
FACTOR PHOSPHORYLATION IN GROWTH FACTOR-DEPENDENT
HEMATOPOIETIC MULTIPOTENT PROGENITORS INITIATING 
ERYTHROID DIFFERENTIATION

A. Ronchi, L. Cairns, M. Ciro’, S. Ottolenghi
Dipartimento di Biotecnologie e Bioscienze, Università di Milano
Bicocca

We previously reported T-antigen immortalized mouse mul-
tipotent hematopoietic progenitors which are maintained in the
presence of erythropoietin (Epo) (Cairns et al. 1994 EMBO J. 13:
4577). From the original cells we recently derived a number of
lines which grow in response to stem cell factor (SCF), and
respond to interleukin-3 (IL-3) or Epo treatment by initiating
differentiation and hemoglobinization. The cells can be grown
reversibly in each of these factors, repressing or inducing hemo-
globin mRNA synthesis, depending on SCF or, alternatively, in IL-
3 or Epo. The locus control region (LCR) adjacent to the beta-glo-
bin cluster is already open (i.e. hypersensitive to DNAse treat-
ment) in nuclei of cells grown in SCF, and its DNAse sensitivity
is not modified by Epo or IL-3 treatment. However, Epo or IL-3
treatment induces β-globin mRNA synthesis within 24 hours, in
a process that is dependent on p38, but not MAPK activation.
Withdrawal of Epo or IL-3 and replacement with SCF leads to
decay of globin mRNA levels, and inhibition of p38 greatly accel-
erates the disappearance of β-globin mRNA, indicating that p38
is required also for β-globin mRNA maintenance. In these cells
SCF, Epo and IL-3 activate the p38 and MAPK pathways; in col-
laboration with Dr. Tariq Enver (ICRF, London) we also showed
that the erythroid transcription factor GATA-1 is phosphorylat-
ed in response to these factors, via a MAPK-dependent pathway.
In contrast, STAT 5 is activated in response to Epo or IL-3, but
not SCF.

Supported by MURST 40% 2000, MURST 60% 2000, AIRC to S.O.
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non-Hodgkin’s lymphomas

CO040
THE CLINICAL SPECTRUM OF CUTANEOUS B-CELL 
LYMPHOMAS: POOR PROGNOSIS FOR PATIENTS WITH 
DIFFUSE LARGE CELL LYMPHOMA OF THE LEGS 

S. Cortelazzo, T. Motta, A. Rossi, E. Oldani, L. Devizzi,
M. Busetto, A.J.M. Ferreri, G. Martinelli, R. Blum, G. Pinotti,
A. Conconi, F. Cavalli, T. Barbui
Divisione di Ematologia, Ospedali Riuniti, Bergamo, Italy and
Members of the “International Extranodal Lymphoma Study
Group”, Switzerland

Skin is after the gastrointestinal tract the most frequent local-
ization of extranodal non-Hodgkin’s lymphoma. The majority of
primary cutaneous lymphoma other than mycosis fungoides and
Sèzary syndrome have B-immunophenotype. The prognostic
parameters of primary cutaneous B-cell lymphoma (CBCL) are
still controversial. The aim of the present retrospective interna-
tional multicenter study is to identify clinical features of prog-
nostic significance for patients with CBCL. This analysis includ-
ed 149 patients, 81 males and 68 females, with a median age of
56 years (range, 23 to 93 years). According to EORTC classifica-
tion 72 patients (48%) had PCFCCL, 56 (38%) PCI and 21 (14%)
diffuse large B-cell lymphoma (LBCL) of the legs. One hundred-
thirty (87%) patients had stage IE, 19 (13%) stage IIE. In the
majority of cases CBCL was diagnosed in trunk/arms (53%), while
in 24% in head/neck and in 18% in the legs; 5% of patients had
a generalized (>1 site) disease. Tumor was > 4 cm in 31% of cas-
es and more than two lesions were recorded in 31%. The pre-
vailing type of lesion was nodules (64%), while a minority of
patients (8%) showed tumors. Few patients (10%) had B symp-
toms or elevated LDH. About 20% of patients were treated with
surgery (n=19), chemotherapy (n=26) or radiotherapy (n=32)
alone, while 70 cases (47%) received combined modality treat-
ment. One hundred and thirty-six patients (91%) achieved com-
plete remission, 7 a partial remission and 3 (2%) with LBCL of
the legs were resistant to therapy. Among 143 responders, 47
(33%) eventually relapsed in the skin and 11 (24%) in extracu-
taneous sites. After a median follow-up of 40 months (range 1
to 209 months), 5-year estimate of overall survival (OS), event-
free survival (EFS) and disease-free survival (DFS) were 84%,
59%, 62% respectively. By univariate analysis age (>65 years),
histology (LBCL of the legs vs PCFCCL and PCI), number of lesions
(> 2), type of lesion (nodules vs plaques), site of lesion (leg vs
head-neck and trunk-arms) and elevated LDH predicted a poor
EFS. However, by Cox multivariate analysis, histology (LBCL of
the legs) and type of lesions (nodules) were the only indepen-
dent variables predictive of EFS. This retrospective internation-
al study shows that patients with LBCL belong to different risk
categories requiring new therapeutic strategies in the setting of
prospective multicenter studies. 

CO041
TWELVE YEAR FOLLOW-UP OF 184 LYMPHOMA PATIENTS TREATED WITH 
HIGH-DOSE SEQUENTIAL CHEMOTHERAPY: PROLONGED 
EVENT-FREE SURVIVAL IN GERMINAL CENTER-DERIVED SUBTYPES

C. Tarella, D. Caracciolo, M. Ladetto, F. Zallio, A. Cuttica, 
I. Ricca, P. Gavarotti, L. Bergui, G. Rossi,* M. Pagano,° A. Pileri
Dip. Med. Oncol. Sperimentale, Div. Univ. Ematologia; *Div. Radio-
terapia; °Ist. Anatomia Patologica, A.O. S.Giovanni B., Torino

Several studies suggest that myeloablative regimens are most
effective when delivered after maximal cytoreduction. Based on
this concept, the high-dose (hd) sequential chemotherapy reg-
imen (HDS) was designed, including an initial hd-phase, fol-
lowed by circulating progenitor cell autograft. Since 1989 we
have managed high-risk lymphoma (NHL) patients with the HDS
approach. Following the initial experience with the original HDS
in diffuse large cell lymphoma (DLCL), two second generation
schemes were designed with two aims: a) to further increase the
effectiveness in poor prognosis high-grade NHL (Ara-C-HDS); b)
to develop a suitable schedule for patients with indolent lym-
phomas (i-HDS). So far, 184 patients (142 at disease onset, 42
refractory/relapsed) have been treated and are evaluable. All
patients had advanced-stage disease, most of them presenting
with adverse prognostic features. Median age was 47 years. His-
tologic subtypes were: 30 follicle-center (FCL), 24 marginal zone
(MZL) or small lymphocytic (SLL), 14 mantle-cell (MCL), 8 T-
AILD, 92 B-DLCL (18 with histological transformation), 7 CD30+
and 9 high-grade T-cell NHL. Overall, there were 8 toxic deaths
(TRM=4.3%); secondary myelodysplasia/leukemia developed in
5 pts. (3%); 3 more patients developed a solid cancer. Long-
term outcome was definitely better in B-cell (n=160) compared
to non-B-cell NHL (n=24): the 12-year overall survival (OS) pro-
jection was 53% in the B-cell subgroup whereas the 9-year OS
projection was 28% in non-B-cell NHL (median survival: 2.2
years). The 10-year OS of 123 B-cell NHL treated at disease onset
was projected to 63%. In this latter group, a significant differ-
ence was observed in the long-term outcome between germi-
nal-center derived (FCL, DLCL and transformed) subtypes (n=101)
and MZL, SLL and MCL subtypes (n=22). In fact, the 10-year OS
projection was similar in these two subgroups (68% and 59%,
respectively). However, the event-free survival (EFS) curve was
significantly better in germinal-center derived (52% projection
at 11 years) compared to MZL-SLL-MCL subtypes (13% projec-
tion at 10 years). In conclusion, the HDS approach: i. had accept-
able toxicity and lower incidence of secondary cancer compared
to other reported series of autografted NHL; ii. was not of ben-
efit in non-B-cell subtypes; iii. allowed a prolonged survival in
B-cell subtypes; iv. was associated with prolonged EFS in ger-
minal center-derived subtypes treated upfront, with expected
52% chances of cure, in spite of poor prognostic features. The
most recent progress in the treatment of NHL was the intro-
duction of monoclonal antibodies, in particular the anti-CD20
rituximab. In the newly developed third-generation HDS regi-
mens, rituximab has been introduced in the HDS schedule (R-
HDS) in order to obtain an ex vivo purging effect before stem cell
collection. In a recent trial, R-HDS has allowed the collection of
PCR-negative harvests in all 11 mantle-cell lymphoma patients
so far treated. Based on these promising results, we are now
using R-HDS for both low-grade and high-grade NHL patients,
presenting with unfavorable prognostic parameters. In conclu-
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sion, our analysis shows that HDS: (i). is a feasible chemothera-
py approach; (ii). is effective in high-risk B-cell lymphoma; (iii).
can be successfully combined with novel therapeutic tools now
available for lymphoma patients.

CO042
ANTHRACYCLINE-CONTAINING REGIMENS FOR THE TREATMENT OF 
FOLLICULAR LYMPHOMA: A RETROSPECTIVE ANALYSIS OF THE
INTERGRUPPO ITALIANO LINFOMI

L. Rigacci, M. Martelli, M. Federico, P.L. Zinzani, L. Baldini,
U. Vitolo, M. Brugiatelli, T. Chisesi, G. Bellesi, L. Resegotti
Department of Hematology Florence on behalf of Intergruppo
Italiano Linfomi

Patients with follicular lymphoma often have a long survival
in spite of their frequent relapses. We report a retrospective
analysis of a large series of patients with histologically con-
firmed diagnosis of follicular lymphoma treated in various Ital-
ian institutions. The Intergruppo Italiano Linfomi (IIL) promoted
a wide collection of patients with a diagnosis of follicular lym-
phoma between 1985 and 1996; 1096 patients were merged
into a single working file of which 633 patients were treated
with an anthracycline-polychemotherapy-containing regimen
and a selected group of 128 patients treated without anthracy-
clines (COP). In the group who received anthracyclines 50% were
male, 17% presented systemic symptoms, 75% were in advanced
stages, 53% had bone marrow involved at diagnosis. According
to ILI score 60% of patients were low risk, 25% intermediate risk
and 15% high risk; using the IPI score 80% were low risk, 15%
low-intermediate risk, 4% intermediate-high risk and 1% high
risk. In the group treated with COP 40% were male, 13% pre-
sented systemic symptoms, 79% presented advanced stage, 56%
had a positive bone marrow biopsy. The two groups were com-
parable for the major clinical characteristics except for age and
in particular no differences were observed according to IPI index
and ILI index. The complete remission rate (CR) for patients treat-
ed with anthracyclines was 69.2% and overall response rate was
92.5%. In comparison, in the group treated with COP, the rates
were respectively 67.5% and 85.4%. After a median follow-up
of 51 months, the 5 and 10-year overall survival was 80% and
66%. The 5 year overall survival (OS) for patients with partial
remission (PR) was 65%. Disease-free survival (DFS) and failure-
free survival (FFS) at 5 years were respectively 61% and 56%. We
have observed a better OS in patients treated with anthracy-
clines; 80% in comparison to 65% of patients treated without
antracyclines (p = 0004). Also patients treated with anthracy-
clines with partial response (PR) showed a better survival in
comparison to patients with PR treated without anthracyclines,
65% vs 41% (p = 002). No differences were observed in DFS and
FFS of the two groups. According to ILI prognostic index patients
with low or intermediate risk showed a better OS if treated with
anthracyclines (respectively p = 0001 and p= 0.0009), but
patients with high risk did not show a statistically significant dif-
ference. Our retrospective analysis shows a significantly better
survival in patients treated at diagnosis with anthracycline-con-
taining regimens both in patients who obtained a CR or with PR.
High risk patients according to the ILI model have a very poor
prognosis and even though the use of anthracyclines can
increase OS, probably this subset of patients should be proposed
for more intensive therapy.

CO043
VACOP-B vs VACOP-B+ HIGH-DOSE SEQUENTIAL THERAPY FOR
AGGRESSIVE NON-HODGKIN’S LYMPHOMA. INTERIM ANALYSIS OF A
PROSPECTIVE RANDOMIZED TRIAL

G. Santini, A. Olivieri, I. Majolino, T. Chisesi, R. Quaini for the
NHLCSG 
Department of Hematology, San Martino Hospital, Genoa

In aggressive, advanced stage non-Hodgkin’s lymphoma (NHL),
2nd and 3rd generation regimens gave results similar to those
observed with CHOP therapy. In 1997, the Milan Group suggest-
ed a statistical improvement in the outcome of pts treated with
high-dose sequential therapy (HDS) in comparison with those pts
treated with conventional chemotherapy (CT). Only B-cell type, G
and H/WF, and BM negative pts were included. CR rate was 96%
vs 70%, overall survival 81% vs 55%, and PFS 84% vs 49% in the
two arms, respectively. In 1998, a randomized study of the NHLC-
SG compared CT + DHAP in case of persistent disease vs CT +
high-dose therapy (HDT) with autologous bone marrow trans-
plantation (ABMT) as front-line treatment for these pts. Pts with
BM involvement were excluded. Results were similar in the two
groups of pts: CR was 75% vs 73%, overall survival was 65% vs
65%, and PFS was 48% vs 60% in the two arms, respectively. We
therefore started a new study in which pts with aggressive,
advanced stage NHL were randomized to receive VACOP-B + HDS
in case of persistent disease vs VACOP-B + HDS (CY, 7 gr/m2; VP
16, 2 gr/m2 and BEAM + PBPC rescue). Aims: a) to confirm the
Milan Group’s data; b) to evaluate possible use of HDS only when
necessary. Two hundred and two patients were registered and
166 are now evaluable for response. First interim analysis shows
67% and 66% of CR respectively. With a median observation time
of 26 months, actuarial curves show a 4-years probability of sur-
vival and of PFS of 61% and 46% respectively, with no difference
between the two arms. When only B-cell type, G and H/WF NHL
without BM involvement were censored, probability of survival
and of PFS improved to 75% and 80%, and to 58% and 69%,
respectively. Pts with T-cell type NHL and with BM involvement
showed poorest results. When pts with BM involvement were
excluded, the probability of survival and PFS were 73% and 72%,
and 49% and 55% in the two arms respectively. This study seems
to confirm the Milan Group’s data in a selected group of pts and
suggests that results achieved with CT + HDS are similar to those
observed with CT + ABMT. There is no apparent difference in using
HDS after CT in all cases or only in the case of persistent disease.

CO044
IMPORTANCE OF GALLIUM SCAN RESTAGING FOR CURATIVE TREATMENT
OF MEDIASTINAL LYMPHOMAS

V. Stefoni, M. Tani, P. Albertini, L. Alinari, E. Vigna, A. Gabriele,
G. Musuraca, P.L. Zinzani, M. Baccarani, S. Tura 
Institute of Hematology and Medical Oncology “L. e A. Seràgno-
li”, University of Bologna

For mediastinal lymphoma patients, gallium-67-citrate single
photon emission computed tomography (GaSPECT) provides
unique information on the presence of residual active disease.
We provide an updated report on a large cohort of patients
whose management following induction therapy was based on
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routine GaSPECT restaging. Sixty-three patients with HD or
aggressive NHL presenting mediastinal involvment (58% with
bulky disease) were studied with both GaSPECT and computer-
ized tomography (CT) following combined chemotherapy/radia-
tion treatment. After treatment, 3/6 (50%) patients who were
GaSPECT+/CT- relapsed, as compared with only 1/15 (6%)
patients in the GaSPECT-/CT- subset. Among the 42 patients
who were CT+, 2 of the 7 (28%) who were also GaSPECT+

relapsed, as compared with none of the 35 who were GaSPECT.
The 6-year actuarial relapse-free survival rates were: 71% and
100% in the GaSPECT+/CT+ and GaSPECT-/CT+ subsets respec-
tively (p=0.003) and 48% and 93% in the GaSPECT+/CT- and
GaSPECT-/CT- subsets respectively(p=0.017). GaSPECT restaging
is very valuable for initiation of appropriate second-line thera-
py for patients with residual active mediastinal disease and
should be made widely available. 

CO045
ADVANTAGES OF POSITRON EMISSION TOMOGRAPHY WITH RESPECT TO
COMPUTED TOMOGRAPHY IN THE FOLLOW UP OF LYMPHOMA PATIENTS
WITH ABDOMINAL PRESENTATION

M. Tani, P. Albertini, L. Alinari, V. Stefoni, E. Vigna, A. Gabriele,
G. Musuraca, P.L. Zinzani, M. Baccarani, S. Tura

Institute of Hematology and Medical Oncology “L. e A. Seràgno-
li”, University of Bologna

For abdominal lymphoma patients, fluoridine-18-fluorodeoxy-
glucose positron emission tomography (PET) provides unique
information on the presence of residual active disease. We pro-
vide an update on the largest reported cohort of patients whose
management followed tomography (CT) restaging. Fifty-nine
patients with HD or aggressive NHL presenting abdominal involve-
ment (35% with bulky disease) were studied with both PET and
CT following combined chemotherapy-radiation treatment. After
treatment 3/3 (100%) patients who were PET+/CT- relapsed, as
compared with 0/7 patients in the PET-/CT- subset. Among the 49
patients who were CT+, 6 of the 10 (60%) who were PET+ relapsed,
as compared with only 2 of the 39 (5%) who were PET–. The actu-
arial relapse-free survival rates were 0% and 100% in the
PET+/CT- and PET-/CT- subset, respectively. In the PET-/CT+ sub-
set, relapse-free survival was 94% at 5 years. In conclusion PET
restaging is very valuable for the identification of patients who
would need appropriate second-line therapy because of the pres-
ence of residual active abdominal disease and should be made
widely available in combination with CT.

CO046 
PRIMARY CENTRAL NERVOUS SYSTEM LYMPHOMAS: TREATMENT WITH
HIGH-DOSE METHOTREXATE AND CYTARABINE FOLLOWED BY 
RADIOTHERAPY

A. Ambrosetti, F. Pasini, G. Todeschini, A. Nicolato, S. Miseria,
R. Sabbioni, A. Trolese, F. Zanetti, G.L. Cetto, G. Pizzolo

Departments of Clinical and Experimental Medicine and 
Neurosurgery, University of Verona, and Department of 
Oncology, University of Ancona

The prognosis of primary central nervous system lymphomas
(PCNSL) is poor and their optimal treatment still controversial,
although the use of drugs crossing the brain-blood barrier is like-
ly to improve the outcome. This phase II study evaluated the effi-
cacy and tolerability of a chemotherapeutic regimen consisting of
high-dose methotrexate (MTX) and cytarabine (ARA-C) followed
by radiotherapy (RT) in immunocompetent patients with PCNSL.
We treated 28 unselected HIV-negative patients affected by
PCNSL, aged 34 to 73 years (median 57). Histological diagnosis
(in all cases of diffuse large cell B lymphoma) was made by stereo-
tactic biopsy in 18 patients and by surgery in 10. Order neuro-
logical performance status was 3-4 in 44% of patients. The fol-
lowing cycles of chemotherapy (CT) were given every 3 weeks:
MTX 1g/m2 iv over 24 hours (d1) with leucovorin rescue followed
by ARA-C 2g/m2 iv every 12 hours for 4 doses (d2-3). In the 14
patients aged less than 60 the doses of MTX and ARA-C were
escalated to 2 g/m2 and 3 g/m2 respectively. After CT, whole brain
irradiation (mainly 30 Gy, plus 10 Gy boost in case of solitary
lesion) was given. In patients not achieving CR or near-CR (nCR,
i.e. response > 90%) after the 1st cycle, 3 cycles of CT were planned
(2 cycles in the CR or nCR patients).  Median follow-up is 29
months. Four patients, all aged over 60, were given only 1 cycle
of CT due to toxic death (2) or severe infectious complications (2),
15 received 2 cycles, 9 received 3 cycles. Of the 28 patients, 27
are evaluable for response. CR or nCR was achieved in 20/27
(74%), including the 2 patients who died of toxicity, who were in
CR and nCR at autopsy. So far 11 patients relapsed, 3 in sites
other than the CNS (breast, liver, skin). Overall, 15 patients are
alive. Hematological toxicity (grade 4 neutropenia and thrombo-
cytopenia) was of short duration (median 5 and 3 days, respec-
tively). Neutropenic fever occurred in about 40% of cycles, last-
ing mainly 2-3 days.  In conclusion: this intensive CT regimen
obtained a high rate of CR or nCR and appeared feasible in a
group of unselected patients (including about 1/3 of cases >65
years). The occurrence of frequent relapses suggests that consol-
idation or maintenance with different drugs is indicated.

CO047
ARE NON-HODGKIN’S LYMPHOMAS ASSOCIATED WITH HCV INFECTION A
DISTINCTIVE ENTITY? A RETROSPECTIVE ANALYSIS OF 151 PATIENTS WITH
LONG TERM FOLLOW-UP

P. Musto, M.L. Vigliotti, G. Sanpaolo, M. Dell’Olio, N. Di Renzo,
M.M. Greco
Unit of Hematology, IRCCS “Casa Sollievo Della Sofferenza”,
S. Giovanni Rotondo

It has been suggested that infection by hepatitis C virus (HCV)
could have a pathogenetic role in some forms of immunoprolif-
erative disorders. This seems to be particularly true in specific
geographic areas, such as some Caraibic and Mediterranean
countries or Japan, were the presence of HCV is almost endem-
ic. We and others have previously shown that HCV infection is
demonstrable in about one fifth of patients affected by non-
Hodgkin’s lymphomas (NHL) in Southern Italy. Thus, we evalu-
ated the clinico-pathologic features of 151 consecutive patients
with HCV+NHL (as determined by serological and/or molecular
methods), observed at our Institution between 1992 and 2000,
who accounted for 23.3% of all NHL (# 648) we diagnosed dur-
ing the same period. Median follow-up was 58 months. HCV+
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NHL represented 36% and 27% of follicular and large-cell NHL,
respectively, while 48% of immunocytomas and 38% of MALT-
omas or marginal zone lymphomas resulted to be infected. Oth-
er histologic subtypes were found to be HCV+ within a range
from 0 to 8% (a prevalence comparable with 5.3% found in 466
normal controls). At least 5 cases of large–cell HCV+NHL were
initially of follicular origin, as suggested by serial histologic and
molecular studies. With respect to HCV-NHL, HCV+ patients
were older (62.7 vs 41.2 yrs, p < 0.05) and showed a signifi-
cantly higher frequency of increased ALT levels (59.2 vs 11.9%,
p < 0.001), presence of M-component (49.4 vs 7.5%, p < 0.01),
rheumatoid factor (46.3 vs 1.1%, p < 0.0001), autoimmune phe-
nomena (10.5 vs 1.3%, p < 0.01), asymptomatic cryoglobulins
(40.7 vs 1.9%, p< 0.0001) and extranodal localizations (56.2 vs
26.9%, p < 0.05). Liver biopsy, performed in 48 patients, showed
26 cases of chronic (active or persistent) hepatitis (54.1%), 15
of cirrhosis (31.2%), 4 lymphomas (8.3%, 2 of whom with hepat-
ic primitive disease), 1 liver carcinoma (2%), while in only 2 cas-
es hepatic histology was normal. The majority of patients
received frontline chemotherapies similar to those employed in
comparable HCV-NHL. In 2 HCV+ patients hepatic function wors-
ened and viral replication increased during the treatment. A
comparison between HCV+NHL and a cohort of HCV-NHL
patients matched for age, histology and treatments revealed
that there was no difference in response rate to initial
chemotherapy (52 vs 57%, p = n.s.) between these two groups.
There was also no significant difference in overall survival (47 vs
56% of patients projected to be alive at 6 years). However, HCV+

subjects with significant ALT increase displayed a worse prog-
nosis, showing a median survival of only 37 months.  We con-
clude that HCV+NHL show some distinctive clinical and labora-
tory findings, which may have significant biological and clinical
implications and justify the term HCV correlated lymphopro-
lipherative disorders we propose to identify this specific subset
of patients.

CO048
LIPOSOMAL DAUNORUBICIN AND VINORELBINE IN RELAPSED 
NON-HODGKIN’S LYMPHOMA; EARLY RESULTS

E. Iannitto, R. Di Trapani, S. Cirrincione, G. Quintini, M.E. Mitra,
E. Ammatuna, M. Leone, C. Marino, R. Perricone, G. Mariani
Cattedra e Divisione di Ematologia con TMO, Università di Palermo

Daunoxome (D) is a combination of the anti-neoplastic agent
daunorubicin with a unilamellar liposomal carrier system. Pre-
liminary studies have indicated that liposomes < 100 nm in diam-
eter accumulate preferentially within tumor tissue and therefore
minimize normal tissue distribution. Other studies also suggest
that daunoxome has antitumor activity in patients with NHL pre-
viously treated with anthracyclines. Vinorelbine (V) is a vinca
alkaloid semi-synthetic derivative with high liposolubility and
favorable toxicity profile and has shown a positive activity in
relapsed Hodgkin’s and non-Hodgkin’s lymphomas. Despite cura-
tive potential, up to 50% of the patients with aggressive non-
Hodgkin’s lymphoma relapse or fail front-line therapy. For those
who cannot tolerated high dose or intensive therapy an effective
and well tolerate regimen is warranted. From March 2000 to
March 2001 fourteen pts. with relapsed resistant aggressive NHL
and four elderly subjects not eligible for anthracycline-based

chemotherapy were enrolled in a phase II study to evaluate the
toxicity and safety of a combination of daunoxome and vinorel-
bine (DV). Eligible patients had resistant or relapsed NHL age >
16 years, no HIV or other serious infection, no CNS disease, nor-
mal renal and hepatic function and an EF > 50% and informed
consent. Patients older than 70 years considered unsuitable for
a standard dose CHOP regimen were also considered eligible.
After informed consent patients received daunoxome 100 mg/m2

in 100 mL of 5% dextrose over two hours and vinorelbine 25 mg
m2 i.v. bolus q 21 days. Eighteen patients were registered/enrolled
and 16 are already evaluable for response. Median age is 65.3
years; 9 are male. Histology was diffuse large B-cell in 15 and
mantle cell in 4. Clinical stage was I-II (6) III-IV (12). Serum LDH
was elevated in 6. Nine patients had received anthracycline
before DV and 8 pts were refractory to the regimen immediate-
ly preceding DV. Response was seen in 8 out 14 of relapsed resis-
tant pts (3 CR + 5 PR 57%;) and in all 3 elderly therapy naïve pts,
evaluable for response (3 CR). The hematological and non-hema-
tological toxicity was negligible besides pain and phlebitis at the
site of the vinorelbine infusion. Alopecia and mucositis were
notably absent. There were no cardiac adverse events and in addi-
tion, no reduction of ejection fractio was recorded. The regimen
shows positive activity and negligible toxicity. These preliminary
data suggest a potential role for DV in combination therapy of
relapsed resistant patients not eligible for intensive regimen pro-
tocols, as well as in the setting of the therapy of elderly pts. The
study continues to define more clearly the rate and duration of
response in all histologies. 

CO049
CHEMOIMMUNOTHERAPY WITH FLUDARABINE + MITOXANTHRONE +
DEXAMETHASONE AND ANTI-CD20 (Rituximab) IN INDOLENT 
NON-HODGKIN’S LYMPHOMA: PILOT STUDY TO EVALUATE FEASIBILITY,
SAFETY, CLINICAL AND MOLECULAR RESPONSE

U. Vitolo,* C. Boccomini,* M. Astolfi,° M. Bertini,* B. Botto,* 
R. Calvi,* A. Darbesio,* P. Francia di Celle,# R. Freilone,* 
L. Godio,# M. Ladetto,° D. Novero,# L. Orsucci,* P. Pregno,* 
G. Palestro,# E. Gallo* 
*UOA Ematologia, °Laboratorio di Biologia Molecolare UOAdU
Ematologia, #II Servizio di Anatomia Patologica; Dipartimento
Oncologia, Az Osp S.Giovanni Battista, Torino

Introduction: Indolent lymphomas usually have a high clini-
cal response rate with conventional treatment, but molecular
remissions are rare and relapses occur frequently. Fludarabine-
containing regimens induce good clinical response but no data
are yet available regarding molecular remissions. The combina-
tion of fludarabine-containing regimens and rituximab may
improve clinical and molecular response, but few data are avail-
able regarding their feasibility, safety and possible immunosup-
pressive effects. Patients and methods. From March 1999 to
December 2000, 24 patients with advanced stage relapsed fol-
licular non Hodgkin’s lymphoma (NHL) or indolent NHL (at diag-
nosis or at relapse) were treated with 4 courses of FND (flu-
darabine 25 mg/m2 days 1,2,3 + mitoxantrone 10 mg/m2 day 1
+ dexamethasone 20 mg days 1,2,3) followed by 4 Rituximab
infusions at standard dose of 375 mg/m2/week. Patients in par-
tial remission after this treatment received  a further 2 FND
courses and 2 rituximab infusions. PCR molecular monitoring
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for the presence of IgH/BCL2 rearrangement and/or FR2-JH clon-
ality was performed on lymph-node samples or bone marrow
(BM) at the beginning of the treatment and on BM after FND and
after rituximab. Results. Median age was 60 years (range 50-75);
12 males and 12 females; 13 follicular NHL, 4 lymphocytic NHL,
5 marginal NHL, 2 immunocytoma; 12 patients were treated at
relapse (6 >1st relapse); 23 had stage III/IV disease, 16 BM
involvement, 9 bulky disease and 4 had >1 extranodal sites. Up
to date, 16 patients are evaluable for feasibility, safety and clin-
ical response. 15/16 patients completed the therapeutic plan
and one patient did not receive rituximab due to progression of
disease after FND. Treatment has been entirely performed in an
outpatient setting. No toxic deaths were observed. Severe toxi-
city (WHO Grade 3-4) was: neutropenia 6 cases after FND and
1 after rituximab; one bacterial infection after FND; 1 AMI after
FND and 1 DVT during FND chemotherapy. Clinical response to
treatment was evaluated after FND and after rituximab. Clinical
response to 4 FND was as follows: complete remission (CR) 6
patients, complete remission unconfirmed (CRu) 3, partial remis-
sion (PR) 6, non response (NR) 1. Clinical response to rituximab,
at the end of the whole treatment program, was as follows: CR
12, Cru 1, PR 2, NR 1. With addition of rituximab, complete
response (CR + Cru) increased from 56% to 81%. In 12/16
patients a molecular marker of disease was detectable at the
beginning of the treatment: a PCR-negative status was achieved
in 4/12 patients after FND chemotherapy, while molecular remis-
sion was observed in 8/12 patients after Rituximab treatment.
All these 8 patients were in clinical CR. Conclusions: FND
chemotherapy followed by Rituximab has been shown feasible
in an outpatient setting with low toxicity, but neutropenia (29%)
with only one severe infection. These preliminary data suggest
that this combined treatment may obtain high clinical and mol-
ecular response. Rituximab seems to improve clinical and mol-
ecular response achievable after chemotherapy. A larger series
of patients with a longer follow-up is needed to evaluate clini-
cal and molecular remission duration properly . 

CO050
GM-CSF ADDITION TO RITUXIMAB IMPROVES THE RESPONSE RATE AND
SURVIVAL IN PATIENTS WITH NON-HODGKIN’S LYMPHOMA REFRACTORY
OR RELAPSED AFTER BONE MARROW TRANSPLANTATION

A. Olivieri, M. Lucesole, D. Capelli, M. Montanari, M. Brunori,
G. Gini, L. Spitaleri, A. Poloni, P. Leoni
Department of Hematology, University of Ancona

Our preliminary in vitro and in vivo data showed that prein-
cubation or pretreatment with GM-CSF induces a significant
upregulation of CD20 antigen in B-lymphoma cells. Moreover
addition of GM-CSF can increase ADCC reducing, at the same
time, the hematological toxicity after the association CHOP+RTX.
In our preliminary experience we assessed the efficacy and the
tolerability of a new combination of CHOP+rituximab(RTX)
including GM-CSF both in order to upregulate CD20 expression
in vivo and to increase ADCC-mediated lysis. We also wanted to
compare the efficacy and tolerability of RTX alone with that of
the GM-CSF-CHOP-RTX in a population of 30 lymphoma
patients with very poor prognosis (all heavily pretreated with
refractory or relapsed disease). Fourteen patients received RTX
alone (median 3.5 infusions), while 16 patients received GM-

CSF-CHOP-RTX (median 7.5 infusions). Twenty were male and 10
female with age ranging from 28 to 79 years; 15 were affected
by indolent lymphoma and 15 by aggressive lymphoma; 16 have
been previously autotransplanted; 10 received RTX (+/- CHOP)
for relapse and 12 for disease progression; 24 were in stage IV
and the median number of previous regimens was 4.5 (range 1-
9) in the GM-CSF-CHOP-RTX group and 3 (range 1-5) in the RTX
alone group; the 2 groups were matched for the main clinical
and biological characteristics. Twenty-five patients are evaluable
for response; the overall response rate was 58.2% in the RTX
group (5 CR+2 PR) and 84.6% in the GM-CSF-CHOP-RTX group
(4 CR+ 7 VGPR). In the 57 infusions of RTX alone the incidence
of  WHO grade 3-4 acute toxic events was significantly higher
(p=0.003) than in the 97 infusions of GM-CSF-CHOP-RTX, while
the incidence of WHO grade 3-4 hematological toxicity was sig-
nificantly higher in patients receiving GM-CSF-CHOP-RTX (neu-
tropenia 26% vs 7%: p=0.01; thrombocytopenia 24% vs 14%:
p=0.0006); also the incidence of grade III-IV infections and the
extra-hematological toxicity were significantly lower in the
group receiving RTX alone (p=0.04; p=0.005). With a median
follow-up of 6 and 8 months respectively the outcome of the 25
patients shows 10 CCR and 6 VGPR with stable disease; we
observed 7/25 failures (progression or relapse) and 2/30 early
deaths. In conclusion the association of GM-CSF-CHOP-RTX is
characterized by a very high response-rate also in heavily pre-
treated patients and, even though the incidence of hematolog-
ical and extra-hematological toxicities is not negligible, this
approach seems feasible and should also be tested earlier in
patients who have not been pretreated. 

CO051
IFOSFAMIDE, EPIRUBICIN, ETOPOSIDE AND AUTOLOGOUS STEM CELL
TRANSPLANTATION FOR RELAPSED OR REFRACTORY DIFFUSE LARGE CELL
LYMPHOMAS

M. Martelli, S. Capria, C. Guglielmi, P. Anticoli Borza, M. Rizzo,
G. Luzi, P. De Fabritiis, M. Gozzer, E. Baldacci, G. Meloni,
F. Mandelli
Dipartimento di Biotecnologie Cellulari ed Ematologia, 
University” La Sapienza”, Roma

Purpose: To evaluate the efficacy of ifosfamide, epirubicin and
etoposide (IEV) chemotherapy followed by high-dose chemother-
apy (HDC) and autologous stem cell transplantation (ASCT) for
patients (pts) with diffuse large cell lymphomas (DLCL) refrac-
tory or relapsed to a conventional chemotherapy. Patients and
methods. From 11/91 to 7/2000, 82 pts with DLCL received IEV
chemotherapy: Ifosfamide 2500 mg/m2 d.1-3, Epirubicin
100mg/m2 d.1, Etoposide 150mg/m2 d.1-3, Mesna 3200 mg d.1-
3 q.21 days for a total of 3 courses. Sixty pts were in first relapse,
of whom 28 in early relapse (<12 months from diagnosis) (ER)
and 32 in late relapse (>12 months) (LR). Thirteen pts were in
second relapse and 9 were refractory to induction therapy. Of the
53 pts evaluable for IPI, 18/53 had a high-risk (IPI 2-3) and 35/53
had a low-risk (IPI 1-2) at first relapse. All pts who achieved a
response (PR-CR) to IEV were eligible for intensification with
HDC (BEAC/BEAM) and ASCT. The source of stem cells was bone
marrow in 26 pts. From 2/95 all consecutive pts were mobilized
with G-CSF given at day +5 after the 3rd course of IEV and 38/40
(95%) collected > 2×106 CD34/kg cells. Results. Overall 69/82
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(84%) pts, of whom 63/73(86%) relapsed and 6/9 (66%) refrac-
tory, achieved a PR/CR after IEV chemotherapy and were con-
sidered eligible for intensification with HDC-ASCT. Five of 69
eligible pts did not receive HDC+ASCT (one for refusal and four
for low performance status). After a median follow-up of 42
months (6-114) the 3-yr OS and EFS for all 82 pts were 40% and
24%, respectively. Two/64 (3%) transplant-related deaths were
observed. The 3-yr OS and EFS weren, respectively, 45% vs 0%
(p=0.007) and 27% vs 0% (p=0.02) for the chemosensitive com-
pared to chemoresistant pts. For pts with ER or LR the OS were
40% vs 52% (p=0.12) and EFS were 20% vs 34% (p=0.04). The
3-yr OS was shorter (19% vs 58% p=0.005) and the EFS was 9%
vs 33% (p=0.002) in pts with an high IPI risk at relapse. Con-
clusions: IEV has been an active and well tolerated salvage reg-
imen able to induce a clinical response and to mobilize PBSC in
a high rate of pts. Among chemosensitive relapses, pts with an
early relapse (<12 months from diagnosis) and a high-risk IPI (2-
3) at relapse are a group of pts at poor prognosis for whom new
strategies may be investigated.

CO052
HIGH DOSE CHEMOTHERAPY WITH AUTOLOGOUS TRANSPLANTATION vs
INTENSIFIED CHEMOTHERAPY MegaCEOP IN POOR PROGNOSIS DIFFUSE
LARGE CELL LYMPHOMA: COMPARABLE REMISSION RATE AND 
TOXICITY IN A MULTICENTER RANDOMIZED TRIAL BY ITALIAN 
LYMPHOMA INTERGOUP

U. Vitolo, AM. Liberati, G. Lambertenghi Deliliers, M. Bertini,
R. Calvi, R. Freilone, L. Baldini, M. Brugiatelli, N. Di Renzo,
M. Federico, G. Cabras, G. Parvis, E. Pavone, M. Petrini, F. Salvi,
M. Sborgia, G. Todeschini, E.Gallo
On the behalf of Italian Lymphoma Intergroup (ILI)

Introduction. Poor prognosis diffuse large cell lymphoma
(DLCL) fared poorly with standard chemotherapy with CR and FFS
< 50% and 30%. High dose chemotherapy (HDC) was reported
to give better results compared to standard chemotherapy in
randomized studies. Promising results was reported with inten-
sified chemotherapy with G-CSF. No data are yet available com-
paring these two approaches. A multicenter study was performed
by the Italian Lymphoma Intergroup (ILI) to compare feasibility,
toxicity and outcome of HDS regimen with autologous stem cell
transplantation (ASCT) vs an outpatient intensified chemother-
apy regimen (MegaCEOP). Patients and methods. From January
1996 to September 2000, 131 pts. < 60 years with DLCL with
intermediate-high (IH) or high (H) risk according to age-adjust-
ed IPI and/or bone marrow (BM) involvement were enrolled. They
were randomized to: group A HDS (debulking with APO followed
by intensification with ciclophosphamide 7 g/m2 + methotrexate
8 g/m2 + vincristine 1.4 mg/m2 + VP-16 2 g/m2 ± 2 DHAP in BM+
pts) + ASCT (mitoxantrone 60 mg/m2 + melphalan 180 mg/m2);
group B MegaCEOP (cyclophosphamide 1200 mg/m2 + epirubicin
110 mg/m2 + vincristine 1.4 mg/m2 d 1 and prednisone 40 mg/m2

dd 1 to 5) 6 or 8 courses (BM+ pts) every 14 days with G-CSF 5
µg/kg dd 2-10. Results. So far 109/131 pts are evaluable; 51 were
randomized to HDS + ASCT and 58 to MegaCEOP. Clinical char-
acteristics were balanced between the 2 groups; median age 43
years (18-60), 59% had B symptoms, 60% PS >1, 72% LDH >
normal, 47% bulky disease, 19% stage II, 21% stage III and 60%

stage IV, 25% >1 extranodal sites and 27% were BM+. Sixty-
three per cent were at IH risk and 37% at H risk according to IPI.
Complete remission (CR) rate was superimposable between the
two groups: group A CR 61% vs group B CR 64%. CR rate was
not affected by BM involvement, stage, bulky disease or LDH lev-
el. Patients at H risk had a significant lower CR rate than those
at IH risk: 50% vs 71%, p<0.03. There was no difference in
response rate between A and B in each of the IPI risk groups. Thir-
teen pts did not complete the program: 8 group A (3 toxicities
and 3 progressions), 5 group B (2 toxicities and 3 progressions).
Severe toxicities (WHO >2) were as follows (A vs B): cardiac 6%
vs 0%; peripheral neuropathy 6% vs 5% and infections 18% vs
9%. Three pts died of toxicity: one (HDS) due to aspergillosis and
two (MegaCEOP) due to sepsis. Two secondary ANLL and MDS
were observed at 23 and 30 months after ASCT in group A. With
a median follow-up of 30 months, DFS, OS and FFS rates at 2
years were respectively: group A 76%, 57% and 41% vs group B
67%, 54% and 44%. Conclusions. HDS+ASCT or an intensified
outpatient chemotherapy are feasible and effective in a cooper-
ative setting without severe toxicity. Toxic death rate is compa-
rable to standard chemotherapy. Toxicities and CR rates are not
different in the two treatment groups, but a longer follow-up is
needed to show different relapse rates.

CO053
HIGH-DOSE SEQUENTIAL CHEMOTHERAPY IN POOR-RISK 
HIGH-GRADE B-CELL LYMPHOMA: IMPROVED RESULTS BY REGIMEN 
INTENSIFICATION WITH HD-ARA-C

F. Zallio, D. Caracciolo,* M. Di Nicola, A. Cuttica, I. Ricca,* 
M. Magni,* P. Matteucci, G. Rossi,° M. Ladetto, A. Pileri, 
A.M. Gianni,* C. Tarella
Dip. Med. Oncol. Sperimentale, Div. Univ. Ematologia; 
°Div. Radioterapia; A.O. S. Giovanni B., Torino;  *Dip.Oncologia
Medica, Ist. Naz. Tumori, Milano 

Cure chances for diffuse large cell lymphoma (DLCL) patients
with intermediate-high IPI score are poor. Their 5-yr survival is
around 30-40% with conventional treatments, such as CHOP or
MACOP-B. In order to improve long-term outcome, intensive
treatments with autograft have been considered upfront. In a
previous randomized study, we observed that high-dose sequen-
tial (HDS) chemotherapy and autograft offered better results in
terms of CR achievement and CR duration compared to MACOP-
B. That study was performed in a well-defined DLCL subset, with
exclusion of patients with bone marrow disease or transformed
or T-cell histologies. We subsequently evaluated HDS efficacy on
77 consecutive unselected poor-prognosis DLCL patients aged
<65 yrs The original scheme (o-HDS) was employed in the ini-
tial 32 patients while a further intensified scheme, supplement-
ed with a 6-day hd-Ara-C course (C-HDS), was employed in the
following 45 patients. All patients had advanced-stage disease
and high aaIPI score (2-3), with the exception of 3 patients with
low aaIPI but unfavorable histology (2 transformed, 1 T-cell
high-grade). Overall results were superior to those observed in
conventionally-treated historical controls, with 7-yr overall sur-
vival (OS) and event-free survival (EFS) projections of 60% and
55%, respectively (median follow-up: 3 yrs.). Good results were
observed in the 68 B-DLCL, with 62% and 57% OS and EFS pro-
jections, respectively. The outcome of B-DLCL patients treated
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with either the original HDS or the C-HDS was then investigat-
ed. The 7-yr OS and EFS projections of o-HDS treated patients
were 50% and 48% respectively, while the 4-year OS and EFS
projections of C-HDS treated patients were 72% and 67%,
respectively. Differences in long-term outcome between these 2
treatment groups were statistically significant (p<0.05). The
results indicate that: (i). the HDS approach offers higher chances
of prolonged survival and event-free survival compared to con-
ventional chemotherapy in aaIPI 2-3 DLCL patients; (ii). the
intensified C-HDS shows higher therapeutic efficacy compared
to the original HDS; (iii). a long-term survival around 70% can
be expected in poor-prognosis B-DLCL patients treated with C-
HDS. Ongoing studies are addressed to verify whether a further
improvement may be achieved in B-DLCL combining C-HDS with
the anti-B cell rituximab monoclonal antibody. 

CO054
"AGE-ADJUSTED" HIGH DOSE CHEMOTHERAPY WITH AUTOLOGOUS STEM
CELL TRANSPLANTATION IN ELDERLY PATIENTS WITH AGGRESSIVE NON
HODGKIN'S LYMPHOMA: ADEQUATE PBPC YIELD, LOW TOXICITY AND
FAVOURABLE PRELIMIRARY RESULTS 

U. Vitolo,* B. Botto,* P. Pregno,* M. Bertini,* C. Boccomini,* 
R. Calvi,* R. Freilone,* A. Gallamini,° A. Levis,# L. Orsucci,*
M. Pini,# A. Tonso,@ E. Gallo* 
U.O.A. Ematologia: *Az. Osp. S. Giovanni Battista, Torino; °Az. Osp.
S. Croce e Carle, Cueno; #Az. Osp. SS. Antonio e Biagio, 
Alessandria; @Az. Osp. Biella

Introduction. Elderly patients (> 60 yrs) are usually consid-
ered not elegible for high-dose chemotherapy (HDC). However,
most of them might tolerate ASCT with age-adjusted HDC reg-
imens. Patients and methods. Patients ranged between 61 and
70 years with aggressive NHL in relapse/progression or at diag-
nosis with intermediate/high or high risk according to IPI and/or
BM involvement were enrolled into this study. The therapeutic
scheme includes three phases: A) 6 weeks of P-VEBEC chemo-
therapy in patients at diagnosis; A bis) 2 courses of DHAP (at
75% of the total dose) for patients in relapse/progression or
with slow response after P-VEBEC; B) intensification with a 2-
day course of mitoxanthrone 8 mg/m2 plus high-dose cytarabine
(HD-ARAC) 1500 mg/m2/12hr plus dexamethasone 4 mg/m2/
12hr and G-CSF 5 µg/kg/d from day +3 to harvest peripheral
blood progenitor cells (PBPC); C) ASCT conditioned by BCNU 200
mg/m2 d -6, ARAC 200 mg/m2/12hr plus VP-16 100 mg/m2/12hr
dd -5 to -3, melphalan 120 mg/m2 d -2, reinfusion of at least
5×106/kg CD34+ cells, G-CSF 5µg/kg from day +1 to hemato-
logical engraftment. Results. Since January 1998, twenty-six pts
have been enrolled: median age 65 years (range 61-70), 20
males, 6 females, 12 B-DLCL de novo, 8 transformed follicular,
3 mantle cell, 1 anaplastic and 2 peripheral T-cell NHL. Twelve
pts were in relapse/progression: 9 in first early relapse (< 12
months), 1 in second, 1 in partial remission and 1 in progression;
all pts showed advanced disease at relapse/progression; 10/12
pts were previously treated with anthracycline-containing reg-
imens. Fourteen pts were treated at diagnosis: 9 were at inter-
mediate/high or high risk according to IPI criteria, 10 had bone
marrow involvement. Up to now, 24/26 are evaluable for clini-
cal response and toxicity. An adequate PBPC yield (> 5×106/kg)
was obtained in 21/24 pts with a median of 13×106/kg CD34+

cells (range 5.2-45). PBPC yield was not achievable in 3 pts: two
were previously heavily treated with chlorambucil and the last
one progressed while on therapy. Twenty of 24 pts were auto-
grafted. Four pts did not receive ASCT: two because of progres-
sive disease and two due to inadequate PBPC yield. The median
times to achieve neutrophils > 0.5×109/L and platelets >50×
109/L were 7 days (range 4-9) and 18 days (range 2-79),  respec-
tively. No toxic deaths were observed. Grade 3 and 4 WHO tox-
icities were: mucositis in 2 patients and infections in 4 (2 bac-
terial,1 pulmonary aspergillosis, 1 CMV infection). Clinical
response in the 12 pts in relapse/progression was as follow: 6 CR,
1 PR, 5 NR. Among the 12 pts treated as first line therapy at
diagnosis 10 patients achieved CR and 2 NR. Conclusions. These
preliminary results suggest that a good PBPC yield is achievable
after intensified chemotherapy with mitoxanthrone and HD-
ARAC in elderly pts at diagnosis or pre-treated. An age-adjust-
ed therapy with a modified HDC and BEAM regimen followed by
ASCT is feasible and effective with low toxicity also in elderly
patients with aggressive NHL.

CO055
DIFFUSE LARGE CELL LYMPHOMA IN ELDERLY PATIENTS TREATED WITH
MiCEP PROTOCOL

L. Rigacci, R. Alterini, F. Bernardi, A. Carpaneto, G. Longo, 
V. Carrai, G. Bellesi, P. Rossi Ferrini
Department of Hematology Azienda Ospedaliera Careggi and
University of Florence

The increasing incidence of non-Hodgkin’s lymphoma (NHL)
in elderly peolple led to the design of a specific regimen for these
patients (pts). In 1989 in order to reduce organ toxicity we
devised a novel chemotherapy scheme (MiCEP) utilizing drugs
with limited organ specific toxicity: mitoxanthrone, cyclophos-
phamide, etoposide and prednisone. We presented the prelimi-
nary results of this protocol in Leukemia and Lymphoma in 1995.
By 1996 we had collected 145 pts older than 65 years with a de
novo diagnosis of large cell lymphoma. These patients were
treated with the MiCEP protocol between 1989 and 1996. Their
median age was 72.3 years (range 65–87), 78 pts were stage III-
IV, 40 were symptomatic, 38 had LDH value higher than normal
and 18 had bulky disease. According to the IPI 48 were low-risk,
40 were low-intermediate risk, 39 were intermediate-high risk
and 18 were high risk. Sixty three percent (91/145) achieved a
complete remission (CR), 48 (33%) obtained a partial response
with an overall response of 96%. With a median follow-up of 66
months (range 1–138 months) overall survival (OS) and pro-
gression-free survival (PFS) at 5 years were respectively 52%
and 43%. In a multivariate analysis response to therapy was the
only parameter statistically significant for overall survival (p=
0000). Of the 91 CRs, 24 (26%) relapsed, the majority in the first
year of treatment and the disease-free survival (DFS) for CRs
was 68% with a median follow-up of 53 months (range 2 – 116
months). The treatment was well tolerated; we observed five
early deaths due to complication of therapy (3%). The hemato-
logic toxicity was characterized by WHO grade 4 neutropenia in
ten patients (6.8%) and grade 4 thrombocytopenia in two
patients (1.3%). The extrahematologic toxicity was cardiologic
grade 3 in one patient; alopecia was observed in about half the
patients. In conclusion our data confirm the utility of regimens
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specifically devised for elderly patients to reduce toxicity and to
obtain a high rate of CR which is the only parameter significantly
related to overall survival.

CO056
P-VEBEC vs MiniCEOP: RESPONSE RATE, OVERALL, DISEASE-FREE AND
EVENT-FREE SURVIVAL, AND EVALUATION OF QUALITY OF LIFE IN A 
RANDOMIZED TRIAL IN ELDERLY PATIENTS AFFECTED BY DIFFUSE LARGE
CELL LYMPHOMA 

M. Bertini, F. Merli, R. Mozzana, M. Cabras, AM. Liberati, 
B. Botto, R. Bertè, M. Modesti, A. De Paoli, L. Montalbetti, 
G. Partesotti, F. Di Vito, D. Perego, E. Gallo
On the behalf of Italian Lymphoma Intergroup (ILI)

Aim. In a multicenter randomized study conducted by the ILI
we evaluated the feasibility of treatment, CR, OS, DFS and EFS
rates and quality of life (using the EORTC QLQ-C30 question-
naire) of elderly patients treated with Mini-CEOP (Epi 50 mg/m2,
Cyclo 750 mg/m2, Vbl 5 mg/m2 day 1 and Pdn 50 mg/m2 days 1-
5 every 21 or 28 days) or P-VEBEC chemotherapy (a weekly reg-
imen with Epi 50 mg/m2, Cyclo 350mg/m2 and VP16 100 mg/m2
on week 1,3,5,7; Vbl 5 mg/m2 and Bleo 5 mg/m2 on week 2,4,6,8;
Pdn 50 mg/day p.o. in the first 2 weeks and thereafter every
other days). The QOL questionnaire was administered at diag-
nosis, after 4 cycles of MiniCEOP and after 6 weeks of PVEBEC
and one month after the end of the therapeutic program. Results.
From June 1996 to December 1999, 284 patients affected by dif-
fuse large cell lymphoma (DLCL) were enrolled into the study.
Inclusion criteria were: age >65 years, stage II bulky, III or IV, PS
≤2 (ECOG); G-CSF was not routinely planned but allowed. 250
patients are evaluable for clinical characteristics, 37 pts were not
eligible, 22 pts did not have complete data. Clinical character-
istics are well balanced between the two groups Mini-CEOP vs
P-VEBEC, namely age, sex, LDH, PS, bulky disease, IPI, co-mor-
bidity, dose intensity of epirubicine and cyclophosphamide. Also
the main severe toxicities were similar: 53% of pts achieved CR,
58% with Mini-CEOP and 47% with PVEBEC. PR were recorded
in 13% vs 35% (p = 0.0005). NR or PD were observed in 21% vs
12%. TD was 8% vs 6%. With a median follow-up of 30 months
OS and EFS were respectively 41% and 41% for both groups of
pts; DFS was 54% vs 59% (p=n.s.). In a multivariate analysis the
only prognostic factor for OS was IPI and that for EFS was LDH.
The QLQ questionnaire was completed for only 91 patients. The
data obtained showed that there was an improvement of life
condition comparing baseline values evaluated before therapy
with those evaluated at the end of treatment: pain (p<0.01),
sleep (p<0.015), unger (p<0.01) and global health status
(p<0.03). Conclusions. Our study shows a comparable low toxi-
city for both regimens, a better response rate for miniCEOP, com-
parable OS, EFS and DFS rates. This study outlined the impor-
tance of evaluating QOL in planning an appropriate therapy for
elderly patients. New therapeutic approaches are probably war-
rented to improve the outcome of such a group of patients.

CO057
POST-TRANSPLANT LYMPHOPROLIFERATIVE DISORDERS: AN
EPIDEMIOLOGICAL AND CLINICAL STUDY FROM A SINGLE CENTER: UPDATE

G. D'Avanzo, G. Muti, A. Cafro, V. Rossi, M. Anghilieri, F. Oliva,*
P. Oreste°
Department of Hematology and Oncology, of *Heart Transplant,
of °Pathology, Niguarda Ca' Granda Hospital Milan

Solid organ allograft recipients present high risk for develop-
ing neoplasia because of a chronic immunocompromised status.
Post-transplant lymphoproliferative disorders (PTLD) are the
most frequent neoplasia after skin and lip cancer. The overall
prevalence is 0.5-10%. At our Hospital 38 cases of PTLD were
diagnosed in 2265 solid organ transplant (Tx) recipients from
1973 to December 2000 (1.67%). According to what reported in
clinical literature, the prevalence varies in the different types of
organ transplants: 3.8% heart Tx, 0.9% kidney Tx, 1% liver Tx,
1.6% lung Tx. The median onset is 53 months after transplant
(range 1-174). The clinical, histological, and main characteris-
tics are reported in the table.

Time of onset EBV correlation Histology
(37 patients studied)

Early Late EBV+ EBV – PH * PLD§ ML^
(≤ 12 months)(>12 months)

N°Pts. 7 31 26 11 4 2 32

% 18.4% 81.5% 68.4% 28.9% 10.5% 5.2% 84.2%

*PH, plasmocitic hyperplasia; §PLD: polymorphic lymphoproliferative disorders; 
^ML Malignant Lymphoma/Plasmocytoma like.

In 8 (21%) patients (pts) the diagnosis of PTLD was made at
autopsy. Three pts were treated in their own city hospitals, in 3
pts no therapeutic treatment was performed (except the reduc-
tion of immunosuppressive regimens) because of their severe clin-
ical conditions and they died between 1 and 10 days from diag-
nosis. Only 22 pts received chemotherapy tailored on clinical and
histological characteristics (chemotherapy + surgery + radio-
therapy + antiviral + high dose immunoglobulin + interferon),
and it is possible to evaluate the efficacy of treatment. Seven out
22 (31.8%) died of progressive disease plus infection after  a
median of 74 days (range 18-131); 15/22 (68%) got complete
remission (CR). Out of these 15, one died of unrelated causes, one
is cured for disease relapse and 13 are still alive at 690 days
(median) from diagnosis (range 210-1515). PTLD is a severe com-
plication in transplanted patients. Neither clinical nor histologi-
cal criteria have been found to predict a response to disease treat-
ment; even first line therapeutic regimens haven't been defined
yet.
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CO058
MOLECULAR EVALUATION OF RITUXIMAB IN VIVO PURGING EFFECT IN
HIGH-DOSE CHEMOTHERAPY TREATED INDOLENT LYMPHOMAS

S. Galimberti, F. Morabito,* F. Caracciolo, F. Papineschi, 
F. Guerrini, E. Benedetti, M. Petrini
Hematology Section-Oncology, Transplant and Advances in Med-
icine Department, University of Pisa; *Hematology Department,
A.O. Reggio Calabria

The aim of this study was to determine by the GeneScan PCR,
as a sensitive molecular method, whether the anti-CD20 mon-
oclonal antibody (rituximab) could modify the molecular status
in patients affected by indolent lymphomas treated by high-
dose therapy. Thirty-two patients (23 follicular lymphomas, 2
chronic lymphocytic leukemias, 4 lymphoplasmocytic and 3
mantle cell lymphomas) were included in the study. Eighteen
patients started CHOP /rituximab/high-dose therapy as first line
strategy and 14 at progression or relapse. Sixteen patients
received 2 doses of the anti-CD20 monoclonal antibody before
mobilization; 20 patients were transplanted and cases in the
rituximab arm received 2 further antibody doses after the PBSCT.
Thirty-one of 32 patients survived with a median follow-up of
32 months. The overall response rate was 75%, with higher CR
rate (81% versus 69%) and lower progression/relapse rate (19%
versus 31%) in the rituximab arm. A molecular marker was
obtained for 18 patients at diagnosis (10 in the R-HD and 8 in
the HD group). PCR-negativity rate of harvests resulted higher
in the R-HD group than in the HD group (80% versus 31%). This
advantage for patients treated with rituximab resulted also when
the cut off for the analysis decreased (44% of PCR-negativity
versus 19%). In the control cohort 5 cases PCR-negative before
treatment harvested contaminated cells; no patients in the R-
HD arm, negative at diagnosis, harvested PCR-positive precur-
sors. In the same cohort one PCR-positive patient harvested
PCR-negative cells only after the ex vivo purging. In the remain-
ing cases, the CD34+ ex vivo purging did not significantly mod-
ify molecular status of leukapheresis products. Nevertheless, also
PCR-positive harvests showed a reduction of the peak areas of
1-3 log, resulting in < 1 neoplastic cell among 1000 cells in 14
cases. Twenty patients were autotransplanted and 14 were eval-
uated by molecular assays post-PBSCT: 11 (79%) resulted PCR-
negative. 3/5 cases PCR-positive at the start of therapy became
negative after transplantation in the R-HD group and 2/3 in the
HD cohort. All positive patients were PCR-positive at the start
of HD therapy and received contaminated precursors. No
patients receiving a PCR-negative graft resulted positive after
PBSCT; only in the R-HD group did 2 patients. PCR-positive ear-
ly after transplant achieve molecular remission after 3 months.
So, the present study confirms the advantage of the rituximab
in the achievement of either clinical or molecular remission in
indolent NHL cases.

CO059
PROMOTER HYPERMETHYLATION OF THE O6-METHYLGUANOSINE-DNA
METHYLTRANSFERASE GENE IS A FAVORABLE PREDICTOR OF SURVIVAL IN
DIFFUSE LARGE B-CELL LYMPHOMA

D. Rossi,* U. Vitolo,° M. Esteller,# D. Capello,* S.N. Goodman,#
V. Zagonel,@ B. Botto,° A. Carbone,@ S. B. Baylin,#
J. G. Herman,# G. Saglio,^ G. Gaidano*
*Division of Internal Medicine, Department of Medical Sciences,
Amedeo Avogadro University of Eastern Piedmont, Novara; °Divi-
sion of Hematology, A.O. San Giovanni Battista della Citta’ di Tori-
no, Torino; #The Johns Hopkins Oncology Center, Baltimore, MD,
USA; @Divisions of Medical Oncology and of Pathology, Centro di
Riferimento Oncologico, Aviano; ^Division of Internal Medicine
and Hematology, Department of Clinical and Biological Sciences,
University of Torino, Orbassano-Torino

Diffuse large B-cell lymphoma (DLBCL) is an aggressive malig-
nancy, arising from germinal center B-cells and accounting for
approximately 40% of all B-cell non-Hodgkin’s lymphomas (B-
NHLs). DLBCL are markedly heterogeneous in terms of clinical
course and treatment response. Although clinical indicators may
define, at least in part, the prognosis of these patients, they con-
tinue to have different outcomes. Recently, it has been proposed
that the tumor genotype may affect DLBCL prognosis. In this
respect, the identification of new molecular prognostic markers
may help to further stratify patients into different risk groups.
O6-methylguanosine-DNA methyltransferase (MGMT) is a gene
encoding a DNA repair enzyme that protects cells from the cyto-
toxic effect of alkylating agents and is a potential determinant
of resistance to these drugs. In particular, absent MGMT expres-
sion favors the genotoxic damage exerted by alkylating agents,
including cyclophosphamide. Inactivation of MGMT expression by
promoter hypermethylation is the main mechanism for loss of
MGMT activity in human cancer. A previous study showed that
MGMT promoter hypermethylation is an important determinant
of the response of gliomas to alkylating agents. On these bases,
this study aimed at defining the prognostic value of MGMT
hypermethylation in DLBCL. Toward this aim, we analyzed MGMT
promoter methylation status by methylation specific PCR (MSP)
in a cohort of 84 DLBCL cases, retrospectively diagnosed accord-
ing to the REAL classification. In selected cases, methylation
results were compared to MGMT expression status by immuno-
histochemistry. For all cases, clinical data at diagnosis and IPI
score were available. All 84 DLBCL received cyclophosphamide as
part of a multi-drug regimen. MGMT promoter hypermethylation
was found in 30 of 84 DLBCL (36%) and associated with absent
protein expression in the tumor. At diagnosis, the presence of
MGMT hypermethylation was not associated with any difference
in clinical stage, performance status or LDH levels (all p>0.15).
Patients with MGMT hypermethylation experienced 77% com-
plete response (CR) versus 63% CR among those without MGMT
hypermethylation (p=0.3). However, with a median follow up of
61 months, overall survival (OS) was significantly increased
among patients with MGMT hypermethylation: the hazard ratio
for time to death among non-methylated DLBCL versus methy-
lated DLBCL was 2.8 (95% CI 1.2-7.5, p=0.01). Similarly, disease-
free survival (DFS) was significantly increased among patients
with MGMT hypermethylation: the hazard ratio for disease pro-
gression among non-methylated DLBCL versus methylated DLB-
CL was 2.6 (95% CI 1.3-5.8, p=0.005). Moreover, MGMT hyper-
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methylation remained an independent predictor of OS and DFS
in multivariate analysis that included the traditional markers of
prognosis (such as performance status, LDH and clinical stage)
and the IPI score. Overall, the implications of our study are
twofold. First, MGMT promoter hypermethylation is a genetic
lesion frequently involved in DLBCL pathogenesis. Second, MGMT
promoter hypermethylation may provide a novel molecular prog-
nostic marker predicting favorable overall and disease-free sur-
vival in DLBCL. Conceivably, the improved survival of DLBCL
patients carrying MGMT hypermethylation may be ascribed to
improved eradication of tumor cells by cyclophosphamide, since
in vitro the cytotoxic effect of cyclophosphamide is significant-
ly increased in tumor cells lacking MGMT activity as compared
to cells expressing MGMT.

CO060
NON-IMMUNOGLOBULIN GENE HYPERMUTATION: A NOVEL PATHOGENETIC
MECHANISM IMPLICATED IN AIDS-RELATED LYMPHOMA

C. Deambrogi,* D. Capello,* G. Bertoncin,* E. Berra,* 
D. Vivenza,* C. Fornara,* L. Pasqualucci,° G. Saglio,#
A. Carbone,@ R. Dalla-Favera,° G. Gaidano*
*Division of Internal Medicine, Department of Medical Sciences,
Amedeo Avogadro University of Eastern Piedmont, Novara; 
#Division of Internal Medicine and Hematology, Department of
Clinical and Biological Sciences, University of Torino, Orbassano-
Torino; @Division of Pathology, C.R.O.-I.N.T., Aviano, Italy; 
°Institute of Cancer Genetics, Columbia University, New York,
USA

The process of somatic hypermutation primarily occurs in ger-
minal center (GC) B-cells and is characterized by introduction of
point mutations in the variable region of immunoglobulin (IgV)
genes. Although the mechanisms underlying the mutation
process are not fully understood, data indicate that the muta-
tion activity is coupled to the transcription process and may tar-
get non-Ig sequences expressed in GC. It has been recently
shown that BCL-6, a gene known to be involved in lymphoma-
genesis, is affected by a somatic hypermutation process in lym-
phomas derived from GC and post-GC B-cells. These findings
raise the possibility that other genes, expressed in GC B-cells and
involved in B-cell growth and differentiation, can be targeted
and altered by the somatic hypermutation process. To address
this issue, we performed a mutational analysis of different genes
actively expressed in GC B-cells and known to be involved in
lymphomagenesis. These include: i) PAX-5, encoding a tran-
scription factor regulating late stages of B-cell differentiation;
ii) TTF, encoding a member of the Ras superfamily of small
GTPases; iii) PIM-1, a serine-threonine kinase controlling
hematopoietic cell growth; and iv) c-MYC, a transcription acti-
vator and apoptosis modulator. For each gene, a region spanning
up to 1.5 Kb from the transcription start site was analyzed by
DNA direct sequencing throughout the spectrum of AIDS-relat-
ed non-Hodgkin’s lymphomas (AIDS-NHL). The tumor panel (n =
35) included 19 AIDS-related diffuse large cell lymphomas
(AIDS-DLCL), 10 AIDS-related Burkitt's lymphoma (AIDS-BL) and
6 AIDS-related primary effusion lymphoma (AIDS-PEL). Alto-
gether, 49% of AIDS-NHL displayed mutations in least one of the
above mentioned genes (53% of AIDS-DLCL, 40% of AIDS-BL
and 50% of AIDS-PEL). All four genes displayed somatic muta-
tions in a significant fraction of AIDS-NHL (21% for c-MYC,

20% for PAX-5, 17% for PIM-1 and 26% for TTF) and the muta-
tion frequency of each gene was comparable among each cat-
egory of the disease. Mutations were often multiple, heterozy-
gous, occasionally included small deletions, and revealed the
presence of mutational hot spots. The mutation frequency in
each individual case ranged from 0.59 to 6 × 10-3/bp. Analysis
of the mutation pattern (predominance of single nucleotide sub-
stitutions, rare small deletions, excess of transitions over trans-
versions and specific motif targeting) suggests a hypermutation
mechanism with features similar to those affecting the IgV and
BCL-6 sequences. In PIM-1 and c-MYC, the affected sequence
also included translated exons, where some of the mutations
led to aminoacid changes. The implications of these observations
are twofold. First, mutations of c-MYC, PAX-5, PIM-1 and TTF are
frequently implicated in AIDS-NHL and may represent an impor-
tant event in the pathogenesis of the disease. In particular,
mutations affecting the regulatory regions of these genes have
been shown to be capable of altering gene transcription, at least
in some cases. Second, the finding of somatic hypermutation in
genes other than IgV sequences suggests that the infidelity of
the Ig hypermutation machinery may underlie, at least in part,
the genesis and progression of B-cell lymphomas, such as the
AIDS-NHL, that are associated with the GC microenvironment.

CO061
MOLECULAR ANALYSIS OF IMMUNOGLOBULIN GENES IN 
POST-TRANSPLANT LYMPHOPROLIFERATIVE DISORDERS: IMPLICATIONS
FOR DISEASE PATHOGENESIS AND HISTOGENESIS

D. Capello, D. Vivenza, G. Muti, P. Oreste, A. Viglio, G. Saglio,
M. Paulli, G. Gaidano
Division of Internal Medicine, Department of Medical Sciences,
Amedeo Avogadro University of Eastern Piedmont, Novara; 
Divisions of Pathology and Hematology, Ospedale Niguarda Cà
Granda, Milano; Division of Pathology, I.R.C.C.S.-Policlinico S.
Matteo, Pavia; Department of Clinical and Biological Sciences,
University of Torino, Orbassano-Torino

Post-transplant lymphoproliferative disorders (PTLD) repre-
sent a heterogeneous group of lymphoproliferations arising in
immunosuppressed transplant recipients. PTLD comprise a his-
tologic spectrum ranging from polyclonal hyperplasia to frank
lymphoma or multiple myeloma. The precise molecular events
involved in PTLD pathogenesis are poorly understood and their
histogenetic derivation has not been addressed in detail. In order
to refine the pathogenesis and histogenesis of the disease, we
investigated the usage, the mutation pattern and the antigen
selection process of immunoglobulin variable (IgV) heavy (H)
and light (L) chain genes in a panel of 24 PTLD. In parallel, oth-
er genotypic and phenotypic markers of histogenesis were inves-
tigated and correlated to IgV mutations. These included BCL-6
and CD138 expression, which segregate the germinal center (GC)
stage of B-cell differentiation (BCL-6+/CD138-) from later stages
of maturation (BCL-6-/CD138+); and BCL-6 mutations, which
are accumulated during GC transit of B-cells. Evidence of anti-
gen selection of IgV genes was analyzed by the binomial (Chang-
Casali) and the multinomial statistical methods. PTLD utilized all
of the most common IgV genes, with no specific bias for a giv-
en IgVH or IgVL family. Twenty of 22 (91%) PTLD were found to
carry somatic mutations in IgVH and/or IgVL genes, at a fre-
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quency ranging from 2.80% to 24.7%. Notably, both IgVH and
IgVL genes of two large B-cell immunoblastic lymphomas har-
bored crippling mutations, i.e. stop codon mutations within orig-
inally functional rearrangements, suggesting a cellular origin
from pre-apoptotic GC B-cells that have lost the ability to
express antigen receptors. By combining the IgVH and IgVL chain
analysis, evidence for a significant counterselection of replace-
ment (R) mutations within the IgV framework regions (FR) was
observed in 12/17 (70%) PTLD, while evidence of antigen selec-
tion, signified by clustering of R mutations in the complemen-
tary determining regions (CDR), was observed in 8/17 (47%) cas-
es. The BCL-6 gene harbored somatic mutations in 7/23 (30%)
cases. The frequency of mutation in each individual case ranged
from 0.07 to 1.39 ×10-3/bp. All PTLD mutated in the BCL-6 gene
were also mutated in IgV genes. With respect to phenotypic
markers, virtually all PTLD tested failed to express BCL-6 and
CD138. The BCL-6-/CD138- phenotype of PTLD is at variance
with that of other GC-related lymphomas arising in the setting
of immunodeficiency, namely AIDS-related lymphomas, which
display either a typical GC-related phenotype (BCL-6+/CD138-
) or a classical post-GC phenotype (BCL-6-/CD138+). The impli-
cations of these data are multifold. First, virtually all PTLD derive
from GC-related B-cells, independently of their differentiation
stage, morpho-phenotypic profile and site of origin. Second, the
combination of IgV and BCL-6 mutations coupled to absent
expression of both BCL-6 and CD138 suggests that PTLD con-
ceivably reflect a post-GC stage of B-cell differentiation which
has not yet undergone preterminal maturation. Third, the coun-
terselection of R mutations within the FR regions suggests that
most PTLD originate from mutating B-cell clones selected, at
least for some period of time, for expression of functional anti-
gen receptors. Finally, the preferential clustering of R mutations
in CDR regions indicate that a fraction of PTLD derive from 
antigen-experienced B-cells. 

CO062
PROGNOSTIC SIGNIFICANCE OF MOLECULAR REMISSION AFTER PUVA PLUS
IFN-α IN EARLY STAGE MYCOSIS FUNGOIDES

G. Goteri, B. Guiducci,* S. Rupoli,* S. Barulli,* D. Brancorsini, 
R. Ranaldi, I. Bearzi, M. Giangiacomi, P. Leoni* 
Institute of Pathology and *Department of Hematology, 
University of Ancona, Cutaneous-T cell Lymphoma Multicenter
Study Group

Background and Objectives. TCR gene analysis using PCR is a
highly specific and sensitive method for detecting neoplastic
lymphoid clones in mycosis fungoides (MF) both at diagnosis
and during treatment. The aim of the study was to investigate
whether molecular analysis at the end of the combination ther-
apy with PUVA + interferon (IFNα) in early MF can be valuable
in predicting further clinical relapses. Design and methods. Twen-
ty-one cases of early MF (7 st. IA, 10 st. IB, 4 st. IIA) were includ-
ed for the study: all the patients received the same protocol of
combination therapy with PUVA + IFNα and had skin biopsies
both at diagnosis and at the end of therapy. PCR for TCR-γ gene
rearrangement was done using three primers matching Vg I, II,
III/IV segment families and two primers matching Jgγ and JPγ
junction segments on DNA extracted from formalin-fixed and
paraffin-embedded tissue. Results. At diagnosis all the cases but

one were PCR positive. At the end of therapy 6 cases showed
molecular remission by PCR: all these patients had achieved clin-
ical complete remission (CR) and are still free of disease after a
median time of 32 months (range, 19-64 months). The remain-
ing 15 cases, showing persistence of monoclonal T cell popula-
tions, included 2 patients with partial response to therapy, 11
patients who had achieved CR, but relapsed after a median time
of 27 months (ramge, 3-46 months) and 2 patients in CR and
disease-free after 20 and 29 months. Our data confirm the val-
ue of PCR at diagnosis as a complementary tool for histologic
assessment of skin lesions. Moreover, PCR is very useful in pre-
dicting which patients will relapse after achieving CR with the
combination therapy and possibly benefit from a maintenance
therapy with low-dose IFNα in order to prolong progression-
free survival.

CO063
THE PRESENCE OF POINT MUTATIONS OF THE BCL-6 GENE IS A FAVORABLE
PROGNOSTIC FACTOR TO PREDICT A PROLONGED DISEASE-FREE-SURVIVAL
IN B-DIFFUSE LARGE CELL LYMPHOMA

B. Botto,* U.Vitolo,* D. Capello,° D. Vivenza,° V. Zagonel,#
A. Gloghini,@ D. Novero,^ G. Parvis,§ R. Calvi,* C. Ariatti,°
I. Milan,# M. Bertini,* C. Boccomini,* R. Freilone,* P. Pregno,* 
L. Orsucci,* G. Palestro,^ G. Saglio,§ A. Carbone,@
E. Gallo,* G. Gaidano°
*UOA Ematologia e ^Anatomia Patologica, Az. Osp. S.Giovanni
Battista e Università, Torino; °Medicina Interna, Dip. di Scienze
Mediche Università Amedeo Avogadro, Novara; #Oncologia 
Medica B e @Anatomia Patologica, CRO-INT, Aviano; §Medicina
Interna ed Ematologia, Dip di Scienze Cliniche e Biologiche, 
Az. Osp. S.Luigi e Università, Orbassano-Torino

Introduction. Point mutations of the 5’ noncoding regions of
the BCL-6 proto-oncogene are frequently detected in B diffuse
large cell lymphoma (B-DLCL). Although BCL-6 mutations have
been investigated extensively at the molecular level, a thorough
analysis of the clinical correlation of these mutations has not
been performed to date. Patients and methods. BCL-6 mutations
were examined by DNA direct sequencing in samples of lymph
nodes or bone marrow at diagnosis in 103 patients with B-DLCL;
76 received standard anthracycline-containing chemotherapy
and 27 high dose chemotherapy (HDC) and autologous stem cell
transplantation (ASCT) up front. Results. BCL-6 point mutations
were found in 53/103 (51%) patients, including 38/76 (50%)
treated with standard chemotherapy and 15/27 (56%) treated
with ASCT. The presence of BCL-6 mutations was correlated with
outcome and with the clinical features at diagnosis (age, sex,
stage, bone marrow involvement, symptoms, LDH level, bulky, IPI,
n° extranodal sites). Patients with BCL-6 mutations had a sig-
nificantly higher LDH level (66% vs 38%, p<0.05), and bulky dis-
ease (51% vs 32%, p=0.05). Among the 76 patients with B-DLCL
treated with standard chemotherapy, BCL-6 mutations did not
affect complete remission and overall survival. However, mutat-
ed patients showed a significantly improved disease-free-sur-
vival (DFS) (85% vs 48%, p<0.05) and notably only four relapsed
in less than 8 months, compared with those without BCL-6
mutations, who did so continuously up to 69 months. The mul-
tivariate regression analysis (p<0.01) with DFS as endpoint iden-
tified three prognostic factors: performance status, BCL-6 muta-
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tions and number of extranodal sites, confirming the indepen-
dent prognostic value of BCL-6 mutations. There was a trend for
failure-free-survival to be better for patients with BCL-6 muta-
tions (63% vs 30%, p=0.09). In the 27 patients treated with
ASCT, BCL-6 mutations did not correlate with different outcome.
Conclusions. These results suggest that the presence of BCL-6
mutations may be a favourable prognostic marker to predict a
higher chance to be free of disease in B-DLCL treated with stan-
dard chemotherapy. However, given the small sample size and
the retrospective nature of the study, these findings should be
interpreted with caution and need to be confirmed in a larger
series of patients.

autologous transplantation

CO064
MOBILIZATION AND HARVEST OF OPTIMAL AMOUNTS OF CIRCULATING
HEMOPOIETIC PROGENITORS FOLLOWING HIGH-DOSE ARA-C WITH 
AUTOLOGOUS PERIPHERAL BLOOD PROGENITOR CELL SUPPORT

C. Tarella,* M. Di Nicola, D. Caracciolo, F. Zallio, A. Cuttica, 
P. Omedè, P. Bondesan,* M. Magni,* P. Matteucci,°
A. Gallamini, A. Pileri,* A. M. Gianni
Dip. Med. Oncol. Sperimentale, Div. Univ. Ematologia, A.O.S. 
Giovanni B., Torino; *Dip.Oncologia Medica, Ist. Naz. Tumori,
Milano; °Div. Ematologia, A.O. S. Croce e Carle, Cuneo 

A high-dose (hd) chemotherapy scheme was designed for the
collection of peripheral blood progenitor cells (PBPC) after exten-
sive chemotherapy-mediated tumor debulking. The scheme
included the sequential administration of hd-cyclophosphamide
(CY) (7 g/m2) and hd-Ara-C (2 g/m2 b.i.d. for 6 consecutive days)
and final myeloablative consolidation with PBPC autograft. PBPC
harvests were scheduled following both hd-CY and hd-Ara-C. To
minimize hematologic toxicity, small aliquots of PBPC (≤ 3 ×106

CD34+ cells/kg) collected following hd-CY were reinfused follow-
ing hd-Ara-C. The treatment was delivered to 112 patients (medi-
an age: 43) with lymphoid malignancies (107 non-Hodgkin lym-
phoma, 4 Hodgkin’s lymphoma, 1 amyloidosis); 75 patients were
at disease onset, whereas 37 had relapsed or refractory disease
after first-line conventional therapy. PBPC mobilization was
assessed in terms of peak values of circulating CD34+cells/µL as
well as total CD34+ cells/kg collected. In 61 patients CFU-GM/kg
were also evaluated. At the time of maximal mobilization fol-
lowing hd-CY, 93 high mobilizer patients had >20 circulating
CD34+ cells/µL, whereas the remaining 19 low mobilizer patients
did not reach this cut-off value. Within the high-mobilizer group,
88 patients received hd-Ara-C and 79 of them (90%) still showed
high mobilization; overall, median collected CD34+ cells ×106/kg
were 17.8 (range 3-94) and 19 (range 0-107), after hd-CY and hd-
Ara-C respectively (p=ns). In spite of poor mobilization after hd-
CY, 16 out of 19 low mobilizer patients could restore good har-
vests following hd-Ara-C; overall, median collected CD34+ cells
×106/kg were 1.4 (0-3.1) and 10.2 (0-37), after hd-CY and hd-Ara-
C respectively (p=0.00007). A similar pattern was observed when
PBPC were evaluated as CFU-GM/kg. Complete and durable
hemopoietic reconstitution occurred following autograft with
post-hd-Ara-C PBPC. Thus, the scheme: (i.) allowed to collection
of large amounts of PBPC following two shortly-spaced hd-
chemotherapy courses; (ii). made it possible to perform adequate
PBPC collections for autografting also in patients presenting with
low mobilization capacity.
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CO065
AUTOLOGOUS STEM CELL TRANSPLANTATION IN HODGKIN’S LYMPHOMA:
A RETROSPECTIVE ANALYSIS OF 44 CASES

A. Sperotto, F. Zaja, F. Patriarca, A. Geromin, C. Skert,
R. Stocchi, M. Cerno, M. Tiribelli, D. Damiani, R. Fanin
Division of Hematology, University Hospital, Udine

Background and Objectives. Autologous stem cell transplan-
tation (ASCT) is largely employed in primary resistant or recur-
rent Hodgkin’s lymphoma (HL), while its role early in the course
of the disease is still controversial. Design and Methods. From
May 1992 to December 2000, 44 patients affected by Hodgkin’s
lymphoma (28 - 63.5% nodular sclerosis; 12 - 27.5% mixed cel-
lularity; 2 - 4.5% lymphocyte depletion and 2 - 4.5% lympho-
cyte prevalence) were submitted to ASCT at our Institute.
Patients characteristics at diagnosis were: median age 29.5 (13
- 57) years; male/female ratio 27/17; stage III-IV no. 35 (79.5%)
patients; bulky disease - 24 (54.5%) patients; B symptoms - 35
(79.5%) patients. Ten (23.0%) patients were in complete remis-
sion at transplant and were transplanted as having a high risk
disease; 17 (38.5%) patients were in partial response and 17
were transplanted because of primary induction failure. ASCT
was performed using BEAM as conditioning regimen. All the
patients received G-CSF after ASCT starting from day +4 and for
a median of 12 (6-26) days. Results. At a median time of 34 (2-
106) months from ASCT, 32 (73.0%) patients are alive in com-
plete remission, 5 (11.0%) patients are alive with disease and 7
(16.0%) died of progression. Twenty-four out of 26 (92.5%)
patients transplanted with responsive disease (either complete
or partial response) are alive without disease. Seven out of 17
(41.0%) patients transplanted with resistant disease are alive in
complete remission, 3 (18.0%) are alive with disease and 7
(41.0%) died of progression. Actuarial overall survival is 84.0%
at 58 (14-145) months from diagnosis. Disease-free survival of
the 22 patients who achieved a complete remission after ASCT
(17 in partial response and 5 with resistant disease) is 100% at
38 (2-106) months from transplant. Neither transplant-related
deaths nor other major complications were documented. In par-
ticular as of March 31, 2001, neither myelodysplastic syndromes
nor secondary acute leukemia were observed.  Conclusions. In our
small experience, more than 80% of patients transplanted with
responsive but high risk disease, seem to achieve and maintain
a durable complete remission, and more than 40% of patients
submitted to ASCT with refractory disease can be potentially
rescued by transplant. 

CO066
THE "BOLOGNA 96" CLINICAL TRIAL OF SINGLE vs. DOUBLE AUTOLOGOUS
PERIPHERAL BLOOD STEM CELL TRANSPLANTATION FOR PREVIOUSLY
UNTREATED MULTIPLE MYELOMA: RESULTS OF AN INTERIM ANALYSIS

M. Cavo, P. Tosi, E. Zamagni, S. Ronconi, C. Cellini, D. Cangini,
M. Baccarani, S. Tura, on behalf of Italian Centres participating
in the “Bologna 96” clinical trial
Institute of Hematology and Clinical Oncology “Seràgnoli”, 
University of Bologna

A prospective, randomized, multicenter clinical trial was start-
ed in Italy in 1996 with the aim to compare single (Tx-1; Arm A)

vs. double (Tx-2; Arm B) transplantation of autologous periph-
eral blood stem cells (PBSC) as front line therapy for previously
untreated patients with multiple myeloma (MM). Treatment plan
in both arms included VAD × 4, collection of PBSC using HD-CTX
(7 g/m2) and, upon recovery of hematopoiesis following Tx, main-
tenance therapy with α-IFN. High-dose chemotherapy consist-
ed of melphalan, 200 mg/m2 (MEL), administered before both Tx-
1 and the first of double Tx, and the combination of melphalan,
120 mg/m2, and busulfan, 12 mg/kg, (Mel-Bus), administered
before the second Tx. An interim analysis of the first 178 patients
who entered the study was performed in December 2000 and
results are herein reported with a median follow up of 30
months. The probability of completing the assigned treatment
program was 80% for the 97 patients randomized to Arm A and
65% for the 81 patients randomized to Arm B. On an intent-to-
treat basis, stringently defined complete remission (CR) rate was
22% for patients randomized to Tx-1 and 26% for patients ran-
domized to Tx-2. No statistically significant difference in the 4-
year projected probability of survival was observed between the
two groups using an intent-to treat analysis (74% for Tx-1% vs.
71% for Tx-2). In contrast, Tx-2 conferred a significantly longer
duration of disease control compared to Tx-1, both on an intent-
to-treat basis (median, 31.5 vs. 20.5 months; p =0.03) and
whether the entire treatment program was actually received
(median, 38 vs. 22.5 months; p =0.01). As a result, median event-
free survival of Tx-2 recipients was significantly longer than that
of patients who actually underwent Tx-1 (39 months vs 24.5
months; p =0.04). This finding was confirmed by a landmark analy-
sis at 5 months (p =0.02) and a multivariate analysis that includ-
ed application, or not, of Tx-2 as a time-dependent covariate (p
=0.008). Final analysis of the study is required to give definite
conclusions concerning the benefits, if any, from double PBSC Tx
as front line therapy for symptomatic patients with MM.

CO067
IMMUNOLOGICAL RECONSTITUTION AFTER AUTOLOGOUS 
TRANSPLANTATION FROM BONE MARROW OR PERIPHERAL BLOOD STEM
CELLS FOR ACUTE MYELOID LEUKEMIA IN FIRST REMISSION

L. Pezzullo, G. De Rosa, E. Cosentin,* A. Lucania, B. Rotoli
Chairs of Hematology and Immunohematology°, Federico II 
University, Naples

The aim of the study was to evaluate the immunological
reconstitution after bone marrow (BM) or peripheral blood stem
cell (PBSC) autologous transplantation in a homogeneous group
of AML patients in first remission. From 1995 we autotrans-
planted and studied the immunological recovery in 24 patients
(12 male and 12 female, 12 BM and 12 PBSC) with a median age
of 39 y for PBSC and 45 y for BM. All patients received BuCY-2
as conditioning regimen, except 3 patients who received the
BAVC regimen. The reinfused cellularity at transplant was 8 ×
108/kg for PBSC and 0.6 ×108/kg for BM. We evaluated the
immunological recovery by determining from the first month
and then every three months, until relapse, total lymphocytes
and lymphocyte subsets (CD3, CD4 and CD8 for T-cells; CD19 for
B cells; CD56 and CD16 for NK cells and CD8+ and CD56- for the
cytotoxic CD8 population). Results showed precocious and faster
reconstitution of total lymphocyte, T, B and NK subsets in PBSC.
From the ninth month, total lymphocytes were equivalent in the
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two groups, as were CD19+, CD3+ and CD8+ lymphocytes, while
CD4+ and NK subsets were superior in PBSC, as was the CD4/CD8
ratio. By contrast, recovery of the cytotoxic CD8 subset, from the
first to the twelfth month, was superior in BM as compared to
PBSC. We have not observed any difference in incidence of
opportunistic infections in the two groups, while there was a dif-
ference in relapse rate (PBSC: 66.6%; BM: 25%). The different
kinetics of immunological recovery is probably related to both
the number of reinfused cells and their source. It is difficult to
explain the cytotoxic CD8 subset expansion in the BM group. It
will be interesting to understand whether this population could
be responsible for the better control of the leukemic disease in
the BM group.

CO068
INFECTIOUS MORBIDITY LATE AFTER AUTOLOGOUS CD34+ SELECTED
PERIPHERAL STEM CELL TRANSPLANTATION 

F. Sorà, N. Piccirillo, S. Cicconi, P. Chiusolo, L. Laurenti, S. Sica,
G. Leone
Cattedra di Ematologia, Università Cattolica del Sacro Cuore,
Roma

Autologous CD34+ selected peripheral blood stem cell trans-
plantation (PBSCT) has been recently applied in order to obtain
an inoculum virtually devoid of tumor cell contamination. An
increase of both morbidity and mortality after these procedures
raised some concern on the safety of this strategy which has not
been proved to be superior to conventional PBSCT. We studied
45 consecutive patients transplanted from November 1994 to
January 2000 using CD34+ selected cells, among them 31
patients (group A) (median age 44 years, range 17-60y; 20 male,
11 female) affected by NHL (15), HD (6), MM (9), plasmacell
leukemia (1), were free of malignant disease recurrence with a
minimum follow-up of 1 year (29 months, range 12-72). These
patients were evaluated for infectious complications occurring
from day +31 to day +360 after transplantation. Data were com-
pared to a group of 30 patients undergoing unmanipulated
PBSCT, during the same period (group B), with a median follow-
up after transplantation of 34.5 months (range 12-81). Patients
received a median number of CD34+ cells of 3.8 (range 1.2-16)
×106/kg in group A and 10.7 (range 2-50.2) ×106/kg in group B.
Selection system was Ceprate SC (Cellpro, Bothell, WA, USA) or
CliniMACS (Miltenyi Biotech, Bergisch-Gladbach, Germany). All
patients were treated in a single bed with reverse isolation or
single sterile rooms equipped with positive air pressure. All
patients received oral ciprofloxacin as prophylaxis during neu-
tropenia, prophylactic treatment for Pneumocystis Carinii pneu-
monia with trimethoprim-sulfamethoxazole, acyclovir until day
+100; oral amphotericin B suspension. When fever developed,
with body temperature (BT) >38°C, broad spectrum antibiotic
therapy was started. Twenty-six patients of A group received G-
CSF 5µg/kg/day sc from day +1 (12 pts) or day +7 (8 pts) and 6
pts received G-CSF 5µ/kg every other day until a stable engraft-
ment according to local protocols. All patients achieved stable
and complete engraftment. An increased incidence of viral com-
plications after CD34+ enriched PBPCT until day +30 post trans-
plantation has been previously reported by us and other authors.
Thus in this report we retrospectively analyzed only data on
infectious complications from day +31 to day +360 in these
patients. Besides this, we only considered documented infec-

tions, clinically relevant infectious complications and/or those
requiring admission to the hospital. Using these criteria we
observed an episode of pneumonia on day +150 and an episode
of Varicella Zoster Virus infection on day +270 respectively in
two patients undergoing CD34+ enriched PBSCT. No episode was
reported in patients submitted to unmanipulated PBPCT. Statis-
tical analysis using Fisher’s exact test showed no difference:
p=0.49. No infectious death occurred in either group in the first
year of follow-up. There was no significant difference in blood
lymphocyte or monocyte recovery between the groups during the
study period. Autologous CD34+ selected PBSCT, except for the
early phase after transplant, was not associated, in our experi-
ence, with higher morbidity and mortality compared to unse-
lected PBSCT. These different results are probably linked to the
stringent criteria adopted for the definition of an infectious
event in this report and to the choice of a prolonged infectious
prophylaxis currently adopted in our center. Another possible
explanation could also be found in the use of G-CSF after trans-
plantation which was administered in the majority of our
patients (26/31 pts). The rapid recovery of neutrophils after
transplantation may reduce bacterial colonization of the
mucosae leading to a reduction of bacterial infection late after
PBSCT. Although no data are available on any advantage of
CD34+ selected PBSCT in hematologic neoplasms or solid tumors,
we believe that morbidity and mortality during follow-up after
CD34+ selected PBSCT is not different from that commonly
observed after unselected PBSCT provided that strict microbio-
logical surveillance and appropriate antimicrobial prophylaxis is
pursued particularly in the early phase after transplant.

CO069
IMPLANT OF AUTOLOGOUS BONE MARROW CELLS IN BONE DEFECTS

R. Saccardi, A. Bosi, R. Capanna,* R. Caporale, P. De Biase,* 
L. Lombardini, F. Pagliai, S. Urbani, P. Rossi Ferrini
UO di Ematologia, *II Chir. Ortopedica, Policlinico Careggi, Firenze

Bone marrow as a source of mesenchymal progenitors (MP) for
the treatment of osteopenic defects has been introduced both in
experimental models and, recently, in clinical practice. Under
normal conditions, MP concentration in bone marrow is usually
lower than 1% but they can be easily purified and expanded ex
vivo. The aim of this study is to evaluate the capability of unma-
nipulated bone marrow cells to hasten bone regeneration fol-
lowing surgery for osteopenic defects. Seven patients diagnosed
with various osteopenic diseaes (bone cyst, non-union, femoral
osteonecrosis) underwent bone marrow harvest from iliac crests;
a median of 133 (92-166) µL were collected. Buffy coat was
obtained by centrifugation at 2000 rpm for 10 min. resulting in
20 (7-50) µL containing 3.4 (1.6-5.7)×109 nucleated cells/µL. MP
were evaluated by both cytofluorimetric assay of CD45/14 nega-
tive cells and the presence of cells generating fibroblast-like
colonies (CFU-F). Buffy coat cells were placed on Non-Union sites
via a side-window needle as well as in bone cysts followed by
steroid. Under other conditions buffy coat cells were resuspend-
ed with bone matrix and autologous platelets followed by Ca++

and activated protrombin complex factors in order to induce clot-
ting and platelet degranulation. The final product was then
implanted at the lesion site with or without a vascularized fibu-
la. The procedure was well tolerated and no side effects were
recorded. Bone regeneration was faster as compared to historical
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controls; these data need to be supported by larger studies under
controlled conditions. The clinical use of ex vivo purified and
expanded mesenchymal progenitors is particularly appealing.

CO070
HIGH DOSE THERAPY WITH AUTOLOGOUS STEM CELL RESCUE IN 
HODGKIN’S DISEASE: THE EXPERIENCE OF THE ISTITUTO DI EMATOLOGIA
ED ONCOLOGIA MEDICA “L. e A. SERAGNOLI” DI BOLOGNA

F. Gherlinzoni, F. Bonifazi, P.L. Zinzani, A. Gabriele, M. Tani, 
A. De Vivo, M. Fiacchini, S. Bassi, V. Stefoni, M. Baccarani, 
S. Tura
Istituto di Ematologia e Oncologia Medica “L. e A. Seràgnoli”, 
Università di Bologna

Between September 1982 and December 2000, 97 patients
(pts) with Hodgkin’s disease were autografted at Bologna Uni-
versity. There were 56 males and 41 females, their median age
was 32 yrs (range 14-60), median interval from diagnosis was
29 months. 61 pts (63%) received bone marrow (BM) stem cells,
27 peripheral blood progenitor cells (PBSC), 8 liquid phase BM
cells; 1 had combined BM and PBSC transplantation. Disease
status at HDT was: 60 responsive disease (1st complete remis-
sion (CR) 1, 2nd CR 2, 3rd or subsequent CR 7; partial remission
(PR) 10; responding relapse 26; untested relapse 14); 37 refrac-
tory disease (primary refractory 18; resistant relapse 19). HDT
was BEAM in 84 pts, CVB in 8 pts, other conditioning regimen
in 5 pts. Following HDT, 65 pts (67%) were in CR, 6 achieved PR
and 24 had no response. Twenty-one out of 65 relapsed (32%);
median time to relapse was 2.6 yrs; latest relapse occurred after
60 months. At a median follow-up from HDT of 33.6 months (2-
199), 60 pts are alive, 44 of them in CR. Thirty-seven pts have
died, 33 of lymphoma progression, 1 of treatment-related cause
(aGVHD due to unirradiated blood products transfusion), 2 of
acute myeloid leukemia, 1 of secondary NHL. Overall survival
(OS) curve from HDT is projected to 32% at 10 yrs, probability
of disease progression was 60%. Forty-four of the 60 pts trans-
planted with responsive disease are alive (73%) vs 16 out of 37
with refractory disease (43%). Of this latter group, 7 are in CR
and 9 are alive with progressive disease. Multivariate analysis
showed that disease status at HDT, type of conditioning regimen
and sex were independent determinants of outcome. In pts with
responsive disease, HDT and autologous stem cell rescue may
result in durable CRS. Only a small, but not negligible, fraction
of pts wtih resistant disease are candidates for long-term CR.
Treatment-related mortality is close to zero.

CO071
OVARIAN FUNCTION AFTER SEQUENTIAL HIGH DOSE CHEMOTHERAPY WITH
AUTOLOGOUS PERIPHERAL BLOOD STEM CELL TRANSPLANTATION 

C. Crippa, F. Benedetti, M. D'Adda, GP. Nadali, M. Sorio, 
C. Borghero, S. Genesini, M. Cantini, M. Krampera, G. Pizzolo
Department of Clinical and Experimental Medicine, Section of
Hematology, University of Verona

Introduction. It is known that following allogeneic BMT, all
women experience loss of ovary function, due to high dose cyto-

toxic agents and TBI used in conditioning regimens. Return of
ovarian function has been reported in a minority of pts. Factors
predictive of recovery are younger age at transplantation and
absence of TBI in conditioning regimens. There are few studies
about ovarian function in women undergoing autologous BMT.
In a recent paper (A.D.Shirmmer et al. JCO, Vol 16, 7, 1998, pp
2359-63) 29% of pts regained ovarian function: younger age at
transplantation was the only independent predictor of recovery.
We have followed a group of women treated with the same high
dose chemotherapy program (without TBI), in order to assess
the rate of ovarian recovery. Patients and methods. Between
September 1994 and December 2000, 76 women, affected by
various hematological malignancies, were enrolled in a sequen-
tial high dose chemotherapy program. All woman received CTX
7 g/m2 (day 0), MTX 8 g/m2 (day +18), VP-16 2g/m2 (day+28),
mitoxanthrone 60 mg/m2+ Melphalan 160 mg/m2 (day+48), fol-
lowed by PBSC reinfusion. We studied the ovarian function of 30
women (NHL 19, HD 5, MM 6), median age 45 years (range 16-
53), with a median follow-up of 40 months. Before treatment all
patients had regular menses and many of them had had previ-
ous pregnancies. Results. All women became menopausal after
this treatment. The ovarian function was evaluated with hor-
monal level (FSH, LH, estradiol, progesterone) after 3 months
and then every 6 months from the end of therapy. In all cases
the levels accorded with menopausal status and 23/30 pts had
menopausal symptoms: 11/30 vasomotor instability, 6/30 vagi-
nal dryness, 6/30 mood changes. In no cases did ovarian func-
tion recover: 27/30 women received hormone replacement ther-
apy with symptoms improvement. Four of 30 interrupted hor-
monal therapy, but no regain of ovarian function was observed.
Conclusions. Loss of ovarian function occurs in all women after
allogeneic BMT and it results from damage to the ovaries by
TBI-containing conditioning regimens. In our experience the use
of two alkylating agents in a few weeks seems more toxic than
TBI. This is to be considered when young women are enrolled in
this kind of protocol.

CO072
DELAYED DOSE OF GLYCOSYLATED COLONY-STIMULATING FACTOR POST
AUTOLOGOUS PERIPHERAL BLOOD STEM CELL TRANSPLANT: 
PRELIMINARY RESULTS OF A RANDOMIZED TRIAL

G. Milone, F. Li Gioi, F. Indelicato, A. Tornello, G. Moschetti,
G. Guido, U. Consoli, R. Giustolisi
Chair and Department of Hematology with Bone Marrow 
Transplantation Unit. University of Catania

Although G-CSF utilization after PBSC transplantation deter-
mines a faster granulocytes recovery, not all the studies have
shown clear advantages associated with its usage and hence
the necessity to conduct sufficiently extensive randomized tri-
als in order to clarify this subject. Since a delayed start of G-CSF
has been shown to have a comparable efficacy in respect to G-
CSF started at day +1, we choose to study this schedule. We have
initiated a prospective randomized clinical trial comparing low
dose (4 µg/kg/s.c./die) glycosylated G-CSF (Myelostim-Italfar-
maco) starting from day +5 post-transplant, with a no treatment
arm, in patients who underwent PBSC transplantation for LNH,
HD, MM and solid tumors. Patients affected by acute leukemia
were excluded from the study. The treatment was stopped for
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neutrophils count >500 for at least 2 days. Until now 21 patients
have been enrolled in the study, 7 MM, 12 lymphoma and 2 sol-
id tumors; 11 patients were randomized to receive G-CSF from
day +5 and 10 patients were randomize in the no treatment
arm. There were no significant differences in the two groups of
patients regarding the characteristics of PBSC infused, age, state
of diseases and type of the conditioning regimens used (HD-
PAM, BEAM, TT-BUS-PAM). In the treatment group G-CSF was
administered for an average of 5,9 days. Compared to the con-
trol group, patients treated with G-CSF showed shorter neu-
tropenia (N<500) (Logrank p=0.001) and a reduction in the need
of parenteral nutrition (13 days in the G-CSF group vs. 16 days
in the control group).

G-CSF d +5 no G-CSF p value

CNT infused × 108/kg 4.35 11.19 NS, t-test
CD34+ × 106/kg infused 9.7 6.9 NS, t-test
N>500 +11 +14 p=0,001 Logrank
PLT>20000 +13 +14 NS, Logrank
PLT requirement (U) 6 units 5 units NS, t-test
Discharge day +19 +20 NS, t-test

No statistical differences were noticed for others clinical para-
meters, such as platelet recovery, platelet transfusion require-
ment, duration of hospital stay and fever episodes.  The prelim-
inary analysis of our data shows that the use of a low dose of
G-CSF with a delayed beginning (from +5) is effective in the
reduction of neutropenia post PBSC transplantation. The num-
ber of patients required in order to adequately evaluate whether
administration of G-CSF is associated with clinical and economic
advantages is about 40 patients per arm. The study is still ongo-
ing.

supportive therapy and techniques

CO073
MULTICENTER QUALITY CONTROL TRIAL FOR CD34+ PROGENITOR CELLS
QUANTIFICATION IN PERIPHERAL BLOOD AND LEUKAPHERESIS HARVESTS

P. Omedè,* R. Borgialli,° and GSPMI (Gruppo di Studio 
Policentrico Marcatori Immunologici, Regione Piemonte, 
Lombardia)
* Divisione Universitaria Ematologia, Torino; ° Banca del Sangue,
Az. Osp. S. Giovanni, Torino

Peripheral blood progenitor cells (PBPC) are increasingly used
for autografting after high-dose chemotherapy in hematologi-
cal and non-hematological malignancies. PBPC can be detect-
ed by the surface expression of CD34, and their quantification
in peripheral blood (PB) and leukapheresis products (LP) can be
obtained by a simple cytofluorimetric technique. An accurate
evaluation of circulating CD34+ cells is crucial for the proper
timing of PBPC collections. Moreover, the reproducibility of CD34
cells evaluation among different laboratories allows standard-
ization of the minimum threshold dose of PBPC required to safe-
ly obtain engraftment. A Multicenter Quality Control Trial for
CD34+ cell counts has been carried out by the Study Group for
Immunological Markers. Seventeen laboratories have taken part
in the trial. Between January 1998 and April 2001, a total of 472
specimens have been sent to the referring laboratory in 15 deliv-
eries, each consisting of a sample of fresh blood and a sample
of LP from each patient. All centers were requested to evaluate
blood counts and CD34+ cell counts (percentage and absolute
count) in both specimens using routine techniques as per single
center guidelines. Results were collected and analyzed at the
flowcytometry facility of the Hematology Department of Turin
University and reported to the participating centers after each
quality control delivery. Data from 464/472 (98%) specimens
were evaluable for the study. Fifteen/17 laboratories (88%) used
a dual-platform approach and the 2 remaining centers a single-
platform assay. Thirteen centers (76%) used the Milan protocol,
whereas 4 have recently implemented the ISHAGE protocol dur-
ing the study. To evaluate the interlaboratory variation in CD34+

cell counts, CV% was calculated for percentage and absolute
CD34 counts, and for white blood cell counts in both PB and LP.
Mean CV% for CD34+ % was 25.95 ± 14.31 in PB and 14.58 ±
5.66 in LP; mean CV% for CD34+/µL was 26.37 ± 14.32 in PB and
17.35 ± 6.38 in LP; mean CV% for WBC/µL 6.47 ± 3.18 in PB and
10.33 ± 5.68 in LP, respectively. Lower CV values were always
observed from LP compared to PB specimens; this may be due
to the lower content of CD34+ cells in PB that increases the
probability of percentage error. The mean CV value we obtained
for CD34% is significantly higher than that obtained (mean CV
14.3%) in a previous Quality Control Trial from our Group, in
which standardized procedures and reagents were used. These
findings are consistent with those obtained by Barnett et al. (Br
J Hematol 2000; 08:784) who showed a reduction of interlabo-
ratory variation in CD34+ cell counts using standardized proto-
cols. This is the first Italian Quality Control Trial for CD34+ cell
analysis by flowcytometry, and the only one employing fresh
blood products instead of stabilized samples. Each participating
center can adjust and improve its technique by comparing results
from different facilities. Due to the clinical relevance of CD34
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evaluation, the use of the same standardized technique in a
cooperative group is warranted. 

Acknowledgments to V. Occhiena, Becton & Dickinson, Frese-
nius Companies for partial support of the Quality Control Trial.

CO074
TICARCILLIN-CLAVULANIC ACID PLUS AMIKACIN versus CEFTAZIDIME
PLUS AMIKACIN AS EMPIRIC THERAPY FOR FEVER IN ACUTE LEUKEMIA:
A RANDOMIZED STUDY 

R. Fanci, C. Paci, F. Leoni, C. Casini, G. Longo, P. Rossi Ferrini

Department of Hematology and University of Florence, Careggi
Hospital, Florence

Dissemination of βlactamase producing organisms in neu-
tropenic patients is an increasingly important issue; thus new
antibiotic combinations with the adjunct of the βlactamase
inhibitor, should be tested. To evaluate the efficacy and toler-
ance of ticarcillin-clavulanic acid plus amikacin versus cef-
tazidime plus amikacin as empiric therapy in febrile patients
with acute leukemia, a total of 127 evaluable episodes in 98
patients enrolled during the 98-2000 period, were examined.
Patients were randomly treated with intravenous ticarcillin-
clavulanic acid, 240 mg/kg/day, plus amikacin, 15 mg/kg/day
(TCA group=62 febrile episodes) or with ceftazidime, 90
mg/kg/day, plus amikacin (CFA group = 65 febrile episodes).
Overall success rate (survival through neutropenia) both with-
out and with modifications (addition of a glycopeptide, anti-
fungal or other antibiotics) was 93% for the TCA group and 92%
for the CFA regimen. Success without modifications (afebrile at
72-96 hours) was 39% for TCA treatment and 31% for CFA;
success with modifications was 55% and 61% respectively. Fail-
ure (death due to documented or presumed infection) was 7%
for TCA therapy and 8% for CFA. In both regimens, success with-
out modifications was significantly higher in fever of undeter-
mined origin (FUO) than in clinically or microbiologically docu-
mented infections (DI): respectively 67% and 33% for TCA treat-
ment, 75% and 25% for CFA. Success with modification was
higher for TCA regimen in FUO than in DI (68% versus 32%), for
CFA regimen higher in DI than in FUO (62% versus 38%), with
a significant difference between the two groups. (p = 0.012)
Episodes with severe neutropenia (ANC<100/µL) were treated
successfully without modifications in 54% for the TCA group
and in 85% for the CFA group (p = 0.05).Tolerance was good in
both regimens. Resistance rates of Gram negative bacteria
responsible for bloodstream infections were identical: 64%. All
strain-related deaths involved multiresistant isolates.  We con-
clude that the two regimens are both effective as initial treat-
ment of febrile and prolonged neutropenia, although severe neu-
tropenia was successful more frequently in the CFA group; in
both regimens patients with DI are likely to require modified
therapy, even if in TCA group modifications in FUO occurred
more frequently than in CFA group.

CO075
CONTROL OF PSEUDOMONAS AERUGINOSA COLONIZATION AT 
HEMATOLOGY UNITS: EFFICACY OF PATIENT AND STAFF COHORTING

U. Consoli, G. Milone, D. Buglio, M. Salerno, F. Indelicato, 
C.R. Meli,* C. Santangelo,* V. Amato,* E. Fragalà,* G. Pagliazzo,
R. Giustolisi
Chair and Department of Hematology, Bone Marrow 
Transplantation Unit University of Catania, *Department of
Microbiology, Azienda Ospedaliera O.V.E. Catania 

The onset of multiple drug-resistant bacteria is a common
event in hospitals and the control of these hospital-acquired
infections remains a major challenge. Spread and persistence of
resistant bacteria is often the consequence of transient conta-
mination of the personnel’s hands, environmental contamination
and excessive use of antibiotics. Control measures have relied on
improved asepsis and handwashing, isolation of infected and
colonized patients and antibiotic control. Here we describe the
efficacy of the cohorting measure for the reduction of patients
colonized with P. aeruginosa, which led to the control of an out-
break of multi-resistant P. aeruginosa. The study was conduct-
ed in the Hematology Department of the University of Catania,
an 18-bed department. Before cohorting, two opposite hallways
with three two-bed rooms in one side (left-side) and 6 two-bed
rooms on the other side (right-side) composed the ward. A cen-
tral sink was placed in the nursery between the hallways. There
was no predefined selection for admission of patients. With the
application of cohorting measures the two wards were separat-
ed by double doors, three sinks were placed in every hallway to
allow easy hand-washing facilities. The left-side of the ward
was used to treat patients referred for the first time to the unit.
After the first stay in the hospital, patients treated in the left-
side continued to be treated in the left side. All the other patients
were treated in the right-side of the ward. Two different nurses
and medical staff were created without changing the patient-
to-nurse ratio. We investigated the P. aeruginosa distribution
and percent of patient colonization in our unit during the out-
break (July 98 - July 99), and after the application of the cohort-
ing and the other control measures (Aug. 99-July 2000) through
surveillance and clinical cultures (7970 tests from 692 consec-
utive hospital admissions of 401 patients).

Before cohorting After cohorting
Total Right side Left side-new pts 

7/98-7/99 8/99-7/00 8/99-7/00 8/99-7/00

N.of bacteriological tests 4155 3815 2747 1068

N. of documented 196 71 62 9
P. Aeruginosa isolation

N. of patients colonized 45 33 27 6
with P. Aeruginosa

Percent of pts colonized 23,9% 15,4% 18,6% 8,8%
with P. Aeruginosa

N. of patients 188 213 145 68

N. of hospital admissions 340 352 250 102

Our data show a reduction of the percent of patients colonized
with P. aeruginosa after the application of cohorting and other
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control measures. The reduction from 23,9% of the pre-cohort-
ing to 18.6% (p=0.3 Fisher test) obtained on the right side of the
ward is mainly related to the improved asepsis and handwash-
ing, antibiotic control and elimination of environmental sources.
The reduction from 23.9% to 8.8% (p=0.007 Fisher test)
obtained on the left side of the ward represents the effect of
patient cohorting and re-emphasis of general control measures.
The overall reduction of P. aeruginosa colonized patients went
from 23.9% to 15.4 (p=0,04 Fisher test). In conclusion, multiple
drug-resistant bacteria continue to represent a major challenge
in hematology units and efficacy measures which can contribute
to the control of the outbreaks are: patient and staff cohorting,
re-emphasis on strict hand-washing practices, and reduction of
empirical antibiotic therapy.

CO076
EPIDEMIOLOGY, CLINICAL OUTCOMES AND ECONOMIC BURDEN OF 
NOSOCOMIAL CANDIDEMIA IN A GENERAL HOSPITAL

F. de Lalla, M. Irone,* L. Bragagnolo,° G.P. Pellizzer, A. Tramarin
Divisione Malattie Infettive, * Servizio di Rianimazione,° Servizio
di Microbiologia,° Ospedale S. Bortolo, Vicenza

For various reasons, the incidence of nosocomial candidemia
(NC) has increased to an even greater extent than nosocomial
bacteremia due to S. aureus and enterococci. It is estimated that
Candida spp., which is currently the fourth most frequently iso-
lated micro-organism in nosocomial sepsis, cause more than
6,000 cases/year of NC in the USA, with an incidence of 2.43 cas-
es per 100,000 inhabitants and a total treatment cost of more
than 215 million dollars (Rentz et al., CID 1998). We therefore
retrospectively evaluated the frequency of NC in the patients
admitted to our hospital between 1.1.1994 and 31.12.1997. Of
the 104 patients traced, 92 were evaluable (54 males and 38
females with a mean age of 61 ± 18 years). C. albicans was iso-
lated in 66% of the patients and other Candida species in 34%.
The majority were affected by AIDS (29%) or hematologic malig-
nancies (19%), and 88% were carriers of a central venous
catheter. Sixty-three percent of the patients were treated with
fluconazole, 26% with amphotericin B and 2% with itracona-
zole; 11% of the cases were administered two drugs, and 20%
did not receive any antifungal agent. Crude mortality was 43.5%,
and attributed to Candida spp. infection in 82.5% of the patients.
Mortality significantly correlated with the following parame-
ters: the isolation of C. albicans, antibacterial polytherapy at the
time of isolation (especially glycopeptides) and the non-use of
antifungal therapy. Antimycotic consumption was evaluated for
one year (1996) and represented the third item in the list of
drug purchase costs: amphotericin B was the 67th most pre-
scribed drug (DDD%) but third in terms of expenditure because
of the high cost of the lipid-complexed amphothericin B for-
mulations. Since September 2000 our hospital is currently car-
rying out a prospective 1-year study of the clinical and eco-
nomic outcomes of all patients admitted to the ICU. The pre-
liminary (6-month) results relating to NC concern seven patients
(six with C. albicans and one with C. glabrata) aged 29-80 years.
The length of stay in ICU of these patients (two of whom died)
was significantly (p<0.05) longer than that of the controls not

affected by NC, even after stratification on the basis of clinical
severity (SAPS II); the daily workload (as measured by the Nine
Equivalent Manpower Score [NEMS points]) of the subjects with
NC was also significantly (p<0.05) different. ICU observed mor-
tality was 13.8% in the controls and 28.6% in NC. During the
six months of observation, the exclusively purchase cost of the
antifungal drugs used in the ICU for antimycotic prophylaxis
and therapy (patients with NC or other mycoses) was
43,554,000 italian lire (for a total of 444 PDDs), 61% for flu-
conazole, 38% for lipid-complexed amphotericin B formulations,
and 1% for amphotericin B deoxycholate.

Supported in part by "Regione Veneto" grant number
835/06/98.

CO077
CYTOMEGALOVIRUS INFECTION AFTER AUTOLOGOUS BONE MARROW
TRANSPLANTATION. INCIDENCE, RISK FACTORS AND OUTCOME 

M. Fumagalli, F. Rossini, F. Morini,* P. Faccini, M. Verga,
E. Manca, P. Pioltelli, E.M. Pogliani
Hematology Unit and *Microbiology Service, New Hospital 
S. Gerardo, Via Donizetti, Monza

Background. Few data have been reported about incidence
and morbidity from CMV in autologous bone marrow trans-
plantation (ABMT), even if mortality for CMV disease has been
reported. Unlike allogeneic bone marrow transplantation, the
role of surveillance for CMV antigenemia and pre-emptive ther-
apy is not established. Aim of the study. To evaluate incidence,
risk factors and outcome of CMV infection in ABMT. Patients.
CMV serum antigenemia was performed weekly in 97 ABMT, in
117 patients. All patients received transfusions of filtered and
irradiated blood products and prophylaxis with acyclovir.
Results. CMV reactivation was detected in 13 out of 117 auto-
grafts (11.1%). Five of them had non-Hodgkin’s lymphoma and
received conditioning with BEAM therapy; six had multiple
myeloma and received melphalan 140 or 200 mg/m2, two had
acute myelogenous leukemia and were treated with busulphan
or BUCY. All patients received peripheral blood stem cells; an
average of 5.88*10 × 6/kg CD34+ cells were infused. They all
were seropositive for CMV. They all received peripheral blood
stem cells transplantation. Three pts received a CD34 selected
graft. Antigen positive cells ranged from 1 to 30 cells/200,000
(average 9.1). The first positive antigenemia presented 17.3 days
(range 0-68) after ABMT. Nine patients had fever; two of them
with a Gram positive bacteremia (Staphylococcus epidermidis
and Haemolyticus). Two patients had pneumonia; none of them
had radiological or clinical features suggestive of CMV pneu-
monia (one was a probable fungal infection). All patients were
treated with ganciclovir (in 1 patient foscarnet was associated).
No patient suffered renal failure. No patient died of CMV infec-
tion. Ten patients are still alive and well. Three patients affect-
ed by myeloma died of disease progression 3, 15 and 25 months
after ABMT. Conclusions. The incidence of CMV infection after
ABMT is 11.1 %. Early preemptive therapy is effective in pre-
venting morbidity and mortality from CMV disease.
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CO078
BK VIRUS–ASSOCIATED CYSTITIS IN NON-MYELOABLATIVE AND 
CONVENTIONAL TRANSPLANT RECIPEINTS WITH SIMULTANEOUS
CYTOMEGALOVIRUS REACTIVATION SUCCESSFULLY TREATED WITH 
CYDOFOVIR

E. Benedetti, R. Fazzi, F. Caracciolo, S. Galimberti, 
M.L. Vatteroni,* R. Testi, N. Cecconi, A. Azzarà, G. Carulli, 
G. Cervetti, F. Papineschi
U.O. di Ematologia, Università degli Studi di Pisa e Azienda
Ospedaliera Pisana; *U.O. Virologia, Università degli Studi di Pisa

Hemorrhagic cystitis is a common complication following
high-dose chemotherapy and bone marrow transplantation.
Besides hydration and forced diuresis, there is no widely accept-
ed treatment. Cydofovir is a nucleoside analogue, one of the
most active compounds tested against polyomaviruses such as
BK and JC virus, respectively. Two patients, a 35-year old male
with ALL and a 47-year old male with AML received an allograft
from an HLA identical sibling using a myeloablative condition-
ing regimen. Both patients received cyclosporine and a short
course of metothrexate for aGVHD prophylaxis. The ALL patient
on day +4 become CMV antigenemia positive and because of
neutropenia, was started on foscarnet. On day +5 he developed
severe macrohematuria with severe dysuria and voiding fre-
quency of 14 times a day. BK virus (BKV) was isolated by means
of PCR in the urine and the patient was started on Cydofovir at
a dose of 5 mg/kg as a single infusion over 1 hour; simultane-
ously, probenecid and hydration were given p.o. and i.v., respec-
tively as recommended by the manufacturer. The subsequent
doses of cydofovir were not administered, because of sudden
increase in serum creatinine (5mg/dL) which declined shortly
thereafter with hydration. The symptoms declined progressive-
ly and at day +32 BKV and CMV antigenemia became persis-
tently negative. The AML patient at day +30 complained of mild
dysuria and BKV was detected by PCR in the urine. Because of
the mild symptoms he received only hydration; dysuria resolved
and by day +40 BKV become negative. One patient, 51-year old
male with metastatic melanoma underwent a non-myeloabla-
tive peripheral blood stem cell (PBSC) transplant from an HLA
identical sibling, conditioned with fludarabine and melphalan
and with postgrafting immunosuppression with cyclosporin and
micophenolate mofetil. At day +102 the patient experienced
severe dysuria, macrohematuria and blood clots in the urine.
Ultrasound examination showed urinary retention as well as
thickening of the bladder wall. BKV was detected in the urine by
means of PCR as well as CMV, but the patient died soon there-
after before any treatment could be dispensed because of pro-
gressive disease. One patient, a 61-year old female with relapsed
multiple myeloma after 2 tandem autologous transplants,
received a non-myeloablative allogenic PBSC transplant from
an HLA identical sibling; conditioned with fludarabine and TBI,
with cyclosporine and MMF as postgrafting immunosuppres-
sion. At day +26 she complained of mild dysuria and BKV was
detected by PCR in the urine. She only received hydration and
was clinically monitored with resolution of symptoms and BKV
negativization by day + 40 by PCR. In conclusion, BK cystitis
appears to behave either as a self-limiting cystitis with mild
symptoms or as hemorrhagic cystitis requiring prompt treat-
ment. This behavior can be observed also in the setting of non-
myeloablative transplants. Two patients experienced a simulta-

neous reactivation of CMV both in the setting of conventional
and of non-myeloablative transplants, showing that a reduced
intensity of conditioning regimen does not allow a decline in
infection surveillance. Cydofovir was successfully used to treat
BKV hemorrhagic cystitis and simultaneous reactivation of CMV.

CO079
WEBGMS: EXPERIMENTAL WEB GLOBAL MEDICAL SYSTEM INTEGRATING A
SATELLITE NETWORK IN THE INTERNET STRUCTURE FOR GIMEMA CENTERS
IN ITALY

M. Vignetti,* F. Aversa,° L. Tufarelli,° M. Patitucci,# A. Vincenzi,#
F. Mandelli*
*Dept. of Biotecnologie Cellulari ed Ematologia, University “La
Sapienza”, Roma; °Kell Srl, Roma; #Telespazio SpA, Rome

A telecommunications network and proper software can make
patient data available in remote sites enhancing co-operation
between physicians in different institutions. The main objective
of this project is the availability of a common base of multime-
dia data relevant to any patient in any institution connected to
the network. Furthermore a streaming video server will broad-
cast informative video clips from companies (pharmaceutical
and others interested in the field) evaluating the system for com-
mercial use. In fact WebGMS aims at immediately promoting on
the market interactive telecommunication applications based
on existing platforms, delivering commercially viable services,
such as information about new molecules and medicines, col-
laboration sessions, etc. Virtual community will be represented
in the pilot phase by 35 Centers in Europe cooperating in the
field of hematology and stem cell transplants. The underlying
idea is that the information collected during the patient contacts
with health-care structures is of paramount importance for deci-
sions concerning the future treatment of the patient diseases.
Medical and paramedical personnel store and retrieve all the
relevant data coming from any relevant event. Patient privacy is
a primary issue, and is enforced through strict security checks.
The multimedia patient record, the J-Hospital application, is the
heart of the project. Medical data are stored on a central data-
base (dB), hosted on a server at Telespazio S.p.A. in Rome. The
application is based on the internet computing model using rela-
tional databases and runs within an ordinary web browser using
the Java virtual machine, significantly reducing the client PCs
configuration. The WEBGMS Project implements satellite
telecommunication techniques such as multicasting IP, IP/DVB,
etc. related to multimedia product distribution, co-operative
work, marketing and product support. The proposed system has
relevant economic advantages including:  a) physicians treating
patients in remote sites will share with Centers of Excellence all
the data relevant for medical decisions and diagnosis; b) the
medical protocols and guidelines for disease treatments can be
shared. Remote site medical personnel can join Center of Excel-
lence programs and associations. c) the collaborative work will
be more than a mere tele-conference because the medical data
will be validated and stored centrally and all information will be
permanently available for patients and institutions; off-line con-
sultation will also be possible; d) cryptography and the possibil-
ity to retrieve anonymous data will ensure patient privacy
according to European Union privacy regulations and laws. In
conclusion, technologies evaluated in this pilot project will allow
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planning of cooperative activities such as clinical trials collect-
ing and sharing data not from the classic CRF but directly from
the original patient records.

This project has been co-funded by the European Space Agency
in the framework of the ARTES 3 program (www.webgms.org).

CO080
MEDIMEDIA EUROPEAN COMUNITY PROJECT: ON-LINE HEMATOLOGY
IMAGE ARCHIVE

G. Zini, G. d’Onofrio, G. Mistretta, A. D’Atri,* M. Delvaux,°
G. Leone
Department of Hematology, Catholic University of Sacred Heart,
Rome; *Informatic Systems, LUISS Guido Carli University, Rome;
°CHU, Rangueil Gastroenterology Unit Toulouse, France

In the 4th Framework program, R&D Telematics Sector of the
European Community has been funded the MEDIMEDIA project
(Medical Images Integration for Multimedia European Databas-
es Interconnection and Common Access project number HC
4013), based on integration of large databases of medical images
concerning X-ray, endoscopy, CT scanner and hematology. Final
results of this project, ended in June 2000, are available on line
via internet (HTTP://MEDIMEDIA.GME.DE/FRAME.HTML). In Octo-
ber 2000 the Annual Technical Review (ATR 00) of the European
Commission at point F (Exploitation) has evaluated results in
this way: The project results have been proved to have a high
educational level. The potential has been extensively addressed
and could became a very useful tool for primary care physicians
and medical students. Medical associations and universities
should be encouraged to provide access to their databases and
mantain the content according to the state of the art. In this pro-
ject our department has participated creating the on-line hema-
tological database. This archive includes digitized images from
peripheral blood, bone marrow and other biological fluids as
well as digitized reports from hematological analyzers. There are
three connected parts: description of pathologies related to the
images, diagnostic cell images from stained films and reports
from the most advanced hematology analyzers, including
numerical data, analogic flags and images of cell distribution
patterns (scattergrams and histograms). Each image has a text
explanation containing query words. In this way correlation with
other MEDIMEDIA databases is possible using a common code
system allowing a reciprocal enhancement through circular e-
dialogue between other medical specialties. In detail the MED-
IMEDIA hematological database is organized in four different
typologies: (i)Clinical cases at diagnosis as well as in the follow-
up; (ii)Blood diseases, anemias, leukemias, lymphomas, mylo-
proliferative myelodysplastic and lymphoproliferative diseases;
(iii)Non hematological diseases, infectious, metastasis and bron-
choalveolar fluids; (iv)Teaching issues, normal and pathological
cases. 

CO081
HEMATOLOGICAL HOME CARE: TEN YEARS’ ACTIVITY

C. Casini, V. Carrai, F. Innocenti, P. Teodori, L. Rigacci, 
P. Rossi Ferrini
Hematology Department Azienda Ospedaliera Careggi and 
University of Florence

In September 1991 an experimental phase of Hematological
Home Care (HHC) was started which was organized as Institu-
tional Activity supported by Associazione Italiana Leucemie (AIL)
starting from June 1992. The purposes of this activity were the
reduction of admissions for patients without any chance of cure
and the improvement of quality of life for patients with refrac-
tory/resistant disease or ending in death patients. During the
time the assistent staff have been 8 hematologists and 6 nurs-
es. Presently the staff is constituted by 3 hematologists (one is
the person in charge of the activity), 2 nurses, volunteers and a
psychologist. From September 1991 to March 2001, 184 patients
entered the HHC service. The characteristics of these patients
were: 101 were male (55%), 83 female (45%); the median age
was 65 years (range 16-95). The hematological disease was a
myelodysplastic syndrome or acute leukemia in 78 patients
(42%), 38 patients (20%) were affected by a lymphoprolifera-
tive disease (lymphoma, Hodgkin’s disease, chronic lymphocyt-
ic leukemia), 31 patients (17%) presented the diagnosis of mul-
tiple myeloma, 22 patients (12%) were affected by myeloprolif-
erative disease, 12 patients (7%) presented an acute lym-
phoblastic leukemia, 2 patients had the diagnosis of aplastic
anemia and 1 was a hemophiliac patient. According to the con-
diction at the moment of their inclusion in the HHC service: 122
patients presented a refractory or resistant disease, 35 were end-
ing in death patients and 27 were patients discharged from hos-
pital who needed to continue home supportive therapy such as
transfusions or antibiotics. These patients usually have to be
readmitted to the hospital in the future for further treatments.
The median assistance period for each patient was 206 days
(range 3 to 1985 days). The number of medical examinations
were 5260 (median 29 for each patients) and the hours of nurse
assistance were 10080 (median 55 for each patients). During
the HHC assistance 112 cycles of i. v. monochemotherapy were
administered, 46 of poliychemotherapy and 27 bone marrow
exams were performed. The supportive therapy was character-
ized by 1640 transfusions of RBC, 230 platelets aphereses and
98 cycles of intravenous antibiotics. All patients during the peri-
od of HHC have presented a complication which could have
induced admission to hospital; 85% of these events were
resolved at home. One hundred and sixty patients died and 127
(79%) died at home, 33 patients died during hospitalization.
These data confirm the utility of HHC in the control of the costs
of the National Health Service in Italy, moreover this system
could permit patients to spend their last days close to parents
and relatives. 
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hemostasis and thrombosis

CO082
GENETIC RISK FACTORS FOR ISCHEMIC STROKE IN THE YOUNG:
INCREASED RISK AMONG THE CARRIERS OF THE G20210A POLYMORPHISM
IN THE PROTHROMBIN GENE 

V. De Stefano, P. Chiusolo, E. Rossi, I. Casorelli, K. Paciaroni, 
M. Beccia,* V. Di Lazzaro,° M. Rasura,* C. Fieschi,* G. Leone
Istituti di Ematologia e °Neurologia, Università Cattolica, Roma
e *Clinica Neurologica I, Università “La Sapienza”, Roma

The role of the thrombophilic gene polymorphisms as risk fac-
tors for ischemic stroke is debated. Our study was aimed to eval-
uate the risk associated with two common thrombophilic poly-
morphisms (factor V Leiden and the G20210A polymorphism in
the prothrombin gene) and the risk associated with the C677T
polymorphism in the methylene tetrahydrofolate reductase
(MTHFR) gene, possible cause of mild hyperhomocysteinemia.
We investigated 239 patients (M/F 103/136) with a history of
ischemic stroke before 50 years documented by CT or NMR scan;
the mean age at the thrombotic event was 35 years (median 37,
range 1 to 50). In 125 of them the ischemic event occurred in
the absence of acquired risk factors (smoke, hypertension, dia-
betes, dislipidemia, oral contraceptive intake, antiphospholipid
antibodies). A control group of 494 healthy individuals (M/F
259/235, mean age 45 years, median 44, range 7 to 93) was
also investigated. All individuals were genotyped for the presence
of factor V Leiden (FV-L), the G20210A polymorphism in the pro-
thrombin gene (FII-A), and the C677T polymorphism in the MTH-
FR gene. Among the patients we diagnosed 9 heterozygotes for
FV-L (3.8%), 20 heterozygotes for FII-A (8.4%), 2 double carri-
ers of FV-L and FII-A (0.8%), 2 homozygotes for FII-A (0.8%), and
48 homozygotes for the TT MTHFR polymorphism (20.1%). In
the control group 11 were heterzygous for FV-L (2.2%), 1
homozygous for FV-L (0.2%), 13 heterozygous for FII-A (2.6%),
and 80 homozygous for the TT MTHFR polymorphism (16.2%).
The patients with no acquired risk factors and those with
acquired risk factors showed similar prevalences of the FV-L car-
riership (5.6% vs. 5.3%, p=1.0), FII-A carriership (8% vs. 12.3%,
p=0.28), and the TT MTHFR genotype carriership (20.8% vs.
19.2%, p=0.87). No increase in risk for ischemic stroke was found
in comparison with the controls among carriers of FV-L (odds
ratio, OR, 1.9, 95% CI 0.8-4.4) or homozygotes for the TT MTH-
FR genotype (OR 1.3, 95% CI 0.9-1.9); the risk associated with
the FII-A carriership was significantly increased (OR 4.1, 95% CI
2.1-8.3). Multiple regression analysis confirmed that FII-A car-
riership was the only genetic variable, among those investigat-
ed, significantly associated with ischemic stroke before 50 years
of age (p<0.0001). 

CO083
INCREASED RISK OF PULMONARY EMBOLISM AMONG PATIENTS WITH
DEEP VENOUS THROMBOSIS OF THE LEGS AND INHERITED ANTITHROMBIN
III DEFICIENCY

V. De Stefano, K. Paciaroni, E. Rossi, G. Leone
Istituto di Ematologia, Università Cattolica, Roma

The risk of pulmonary embolism (PE) among patients with
inherited thrombophilia is debated. In order to investigate the
risk of embolization among patients with inherited throm-
bophilia suffering from deep venous thrombosis (DVT) of the legs
we studied 522 unrelated patients with venous thromboembol-
ic disease, 387 with isolated DVT of the legs (M/F 174/213, medi-
an age at the thrombotic event 35 years, range 1 to 84), and 135
with DVT and PE (M/F 77/58, median age 43 years, range 3 to
80). Diagnoses of DVT and PE were objectively proven; in 207
cases (40%) DVT occurred without a circumstantial risk factor.
No patient had overt neoplasia or autoimmune disease. Among
the patients with isolated DVT 133 (34.3%) had inherited throm-
bophilia: 2 antithrombin (AT) deficiency, 21 protein C (PC) or
protein S (PS) deficiency, 71 factor V Leiden, 25 prothrombin
G20210A, and 14 combined defects, in 3 cases associated with
AT deficiency. Among the patients with PE as complication of
DVT of the legs 47 (34.8%, p=1.00) had inherited thrombophil-
ia: 6 AT deficiency, 7 PC or PS deficiency, 19 factor V Leiden, 11
prothrombin G20210A, 4 combined defects. After stratification
according to the different thrombophilic traits, the patients with
AT deficiency resulted overrepresented in the group with PE
(4.4%) in comparison with the group without PE (1.3%, p=0.03),
with a relative risk of embolization 3.4-fold increased (95% CI
1.1-10.9). After adjustment for other thrombophilic defects, the
relative risk of embolization increased up to 8.2-fold (95% CI
1.7-39.8) in patients with DVT and isolated AT deficiency in com-
parison to those with DVT and normal genotype. No difference
was found between the two patient groups as regards the dis-
tribution of other thrombophilic defects. The reason for the
increased risk of embolization among the carriers of AT defi-
ciency can be due to the more severe clinical penetrance of AT
inherited deficiency in comparison with other thrombophilic
traits and to longer periods of inadequate anticoagulation dur-
ing heparin treatment of acute thrombotic events in compari-
son with patients with normal AT levels. Thus, patients with DVT
are recommended to be screened quickly for the presence of AT
deficiency in order to have special care of the individuals at
higher risk of embolization during the acute event.
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CO084
MYH9 MUTATIONS IN PATIENTS AFFECTED BY MAY-HEGGLIN ANOMALY,
SEBASTIAN SYNDROME, FECHTNER SYNDROME AND EPSTEIN SYNDROME:
GENOTYPE/PHENOTYPE CORRELATION

M. Seri,* M. Savino,° E. Panza,* F. Di Bari,# R. Cusano,* 
M. Del Vecchio,° M. d’Apolito,° S. Gangarossa,@ G. Caridi,* 
D. Bordo,^ B. Rocca,§ N. Bizzarro,** P. Malatesta,°° M. Capria,°°
P.A. Koivisto,## I. Meloni,@@ P. Noris,^^ S. Belletti,^^ A. Iolascon,§§

U. Magrini,^^ L. Zelante,° M. Bolognesi,^ R. Landolfi,§
G.M. Ghiggeri,* A. Renieri,^^ C. Balduini,^^ C. Lonigro, ß R. Ravaz-
zolo,* A. Savoia#

*IRCCS Ist. G. Gaslini, Genova; °IRCCS Casa Sollievo della 
Sofferenza, S. Giovanni Rotondo, FG; #Telethon Institute of 
Genetics and Medicine (TIGEM), Napoli; @Ragusa; ̂ CBA, Genova;
§Università Cattolica, Roma; **Ospedale Civile S.Dona di Piave,
Venezia; °°Università di Catanzaro; ##Tampere University, Finland;
@@Università di Siena; ^^IRCCS S. Matteo, Pavia; §§Università di
Bari; ßAzienda Ospedaliera S. Croce e Carle, Cuneo

May-Hegglin anomaly (MHA-OMIM 155100) is an autosomal
dominant inherited disorder characterized by macrothrombocy-
topenia and granulocyte inclusions called Döhle-like bodies which
consist of an amorphous area of cytoplasm containing clusters of
ribosomes oriented along parallel microfilaments. Ultrastructur-
al studies recognized a variant of MHA, the Sebastian platelet
syndrome (SBS-OMIM 605249), characterized by Döhle-like bod-
ies composed of highly dispersed filaments and few ribosomes.
Macrothrombocytopenia and Döhle-like bodies are present also in
Fechtner syndrome (FTNS-OMIM 153640) which is characterized
also by nephropathy progressing to end-stage renal failure, sen-
sorineural hearing loss and cataract. Until a few months ago,
MHA-SBS and FTNS were considered as separate illnesses. The
localization of MHA and FTNS loci to the long arm of chromosome
22 by our groups, allowed us to identify mutations of the non-
muscle myosin heavy chain IIA gene (MYH9) in both MHA-SBS
and FTNS. Moreover, a mutation in the MYH9 gene has been
found in a non-syndromic form of hereditary deafness (DFNA17)
and we have recently demonstrated its involvement also in Epstein
syndrome (EPTS-OMIM 153650), an inherited disease differing
from FTNS only by the absence of Döhle-like inclusions in gran-
ulocytes. In order to understand the pathogenesis of MYH9-relat-
ed diseases, we have collected and analyzed a set of sporadic and
familial patients (5 MHA-SBS, 5 FTNS and 3 EPTS) to establish a
genotype-phenotype correlation. By direct sequencing, we have
identified MYH9 mutations in 11 out of the 15 patients collect-
ed. Our results, as well as data obtained from recent publications
of other groups, show that six mutations seem to be recurrent
(R702H, R702C, T1155I, D1424H, E1841K, R1933X). In particular,
the E1841K and R1933X substitutions have been reported in 8 and
7 MHA-SBS patients, respectively. In contrast, mutations at codon
702 seem to be specific to FTNS or EPTS cases: the R702H muta-
tion has been identified in 2 EPTS patients and the R702C sub-
stitution in 2 FTNS cases. Interestingly, while the mutated thiol
reactive group of R702C may lead to intermolecular disulfide
bridges with a consequent formation of the inclusions typical of
FTNS, the R702H does not allow the mutated proteins to aggre-
gate and generate Döhle-like bodies, which are absent in EPTS. So
far, no correlations between mutations affecting codons 1424
and 1155 and the different phenotypes have been reported. In
fact, the missense mutation at codon 1424 (D1424H) previously

identified in a FTNS family, has been found also in a MHA patient
and, in association with an additional mutation (K910Q), in a spo-
radic case of EPTS. Finally the T1155I mutation, previously
described in a MHA patient, has been recently identified in a FTNS
family. In conclusion, the development of cellular and animal
models as well as the genotype-phenotype correlation in a large
number of patients will be important to add clues to the under-
standing of the non-muscle myosin IIA function and for a prop-
er clinical management of patients with MYH9 mutations.

CO085
DÖHLE-LIKE LEUKOCYTE INCLUSIONS IN MYH9-RELATED DISORDERS ARE
THE EXPRESSION OF AN ALTERED CYTOPLASMIC LOCALIZATION OF 
NON-MUSCLE MYOSIN IIA

A. Pecci, U. Magrini,* G.M. Ghiggeri,° S. Sartore, P. Noris,#
A. Savoia,* M. Seri,@ S. Gangarossa, C.L. Balduini
IRCCS Policlinico S.Matteo, Pavia; *IRCCS G. Gaslini, Genova;
°Università di Padova; #TIGEM, Napoli; @ASL Ragusa

May-Hegglin anomaly (MHA) is a hereditary autosomal-dom-
inant disorder characterized by macrothrombocytopenia and
characteristic Döhle-like leukocyte inclusions. Fechtner syndrome
(FTNS) is defined by the additional clinical findings of nephropa-
thy, cataracts and sensorineural deafness. In both diseases we
have recently identified mutations in the MYH9 gene, encoding
the 224-kD non-muscle myosin heavy chain IIA (NM-MHCIIA)
polypeptide, which is constitutively expressed in leukocytes and
platelets. Nevertheless, the pathogenesis of the MYH9-related
disorders still remains unknown. The aim of this study is to eval-
uate NM-MHCIIA localization in patients’ leukocytes and
platelets and its possible correlation with the formation of Döh-
le-like inclusions. Patients and methods. The study included 8
patients (6 MHA, 2 FTNS) from 5 unrelated families (4 MHA, 1
FTNS), each one having a different MYH9 missense or nonsense
mutation. Döhle-like inclusions were seen via morphological
examination in 28-76% of neutrophils. Control subjects includ-
ed: 7 healthy unrelated donors, 2 unaffected members from 2 of
the MHA families, 4 affected members from a family with a
hereditary macrothrombocytopenia-nephropathy-deafness syn-
drome (Epstein syndrome) and normal MYH9 sequence. The NM-
MHCIIA localization was assessed by immunocytochemistry on
peripheral blood smears, using the specific monoclonal antibody
NMG2-MA. In the 2 FTNS patients ultrastructural studies with
immunogold were performed. Results. Immunocytochemical
analysis revealed a non-homogeneous distribution of NM-MHCI-
IA in the cytoplasm of patients’ neutrophils and platelets. The
pattern of reactivity to the NMG2-MA was characterized by
strongly positive cytoplasmic spots appearing in a negative or
weakly stained background. A diffuse and homogeneous distrib-
ution of NM-MHCIIA was observed in leukocytes and platelets
from all the control subjects. The altered NM-MHCIIA localization
was seen in all neutrophils from all the affected individuals and was
also observed in eosinophils, basophils and occasionally monocytes,
while lymphocytes showed a diffuse cytoplasmic staining. The
platelets were characterized by little spots usually localized at the
cell periphery. In each patient the size, shape and localization of the
cytoplasmic spots revealed in granulocytes by immunocytochem-
istry were comparable to those of the Döhle-like inclusions identi-
fied by morphological examination. Ultrastructural studies showed
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that microfilaments within the inclusion bodies were the sub-
cellular structures recognized by the antibody. Conclusions. The
expression of an abnormal NM-MHCIIA due to MYH9 mutation
causes an alteration of its distribution in the cytoplasm of gran-
ulocytes and platelets. The formation of Döhle-like inclusions is
related to the presence of zones of NM-MHCIIA accumulation in
the cytoplasm. We previously pointed out that all identified
MYH9 mutations are expected to have a role in the correct
assembly or stability of the quaternary myosin complex: this
could explain the altered NM-MHCIIA localization in MHA and
FTNS patients and its possible aggregation into abnormal
paracrystalline arrays. Until now the diagnosis of MHA and FTNS
has been based on the morphological recognition of Dohle-like
inclusions, which often proves difficult. Our results show that
immunocytochemical analysis is a sensitive, specific and time-
saving tool for the diagnosis of MYH9-related disorders.

CO086
FLOW CYTOMETRY INVESTIGATION OF RETICULATED PLATELET 
PERCENTAGE AND PLATELET ASSOCIATED IMMUNOGLOBULINS IN 
THROMBOCYTOPENIC PATIENTS: DIAGNOSTIC AND CLINICAL 
CORRELATIONS

A. Tieghi, G.M. Rigolin, M. Della Porta, M. Dabusti, G. Castoldi
Section of Hematology, Department of Biomedical Sciences, 
University of Ferrara

In a prospective study we have compared the usefulness of
flow cytometry investigation of platelet associated immunoglob-
ulins (PAIg) and reticulated platelet percentage (RP%) in the rou-
tine work-up of 145 thrombocytopenic patients. Reticulated
platelets, which represent newly synthesized platelets, were
assessed by flow cytometry using fluorochrome thiazole-orange.
Seventy patients were classified as having an immunologic
thrombocytopenia (IMT) while 31 and 44 patients had a diagno-
sis of infective (INT) and malignant (MAT) thrombocytopenia
respectively. IMT was characterized by a lower PLT count
(p=0.0386) and a higher RP% (p=0.0007). Platelet count signif-
icantly correlated with RP% among patients with less than 50
×109/L platelets (PLT<50; p=0.005) and in the group of patients
with PLT<50 and diagnosis of IMT (p=0.001). PAIg determination,
in our hands, was a specific (88%) but not sensitive test (sensi-
tivity 25.7%) with an overall test efficiency of 57.9%. The effi-
ciency of PAIg determination in the PLT<50 group was 51.9%.
RP% (cut off value of 4%) was a more efficient test (efficiency
69.6 %, p<0.0001) with a sensitivity of 51.4% and a specificity
of 86.6%. At bone marrow examination (n=81), megakaryocytic
hyperplasia and dysplastic features were associated with IMT
(p=0.00027) and MAT respectively (p=0.00097). Response (com-
plete and transient) to corticosteroid first line treatment in the
PLT < 50 group (n=35) was associated with higher RP% (p=0.003)
and megakaryocytic hyperplasia (0.002) but not with PAIg posi-
tivity (p=0.083). Overall our analysis showed that PAIg investi-
gation is an unnecessary and perhaps inappropriate test to be
performed in the diagnostic investigation of thrombocytopenic
patients. By contrast, RP%, which is a useful even though not
perfect indicator of marrow megakaryocytopoiesis, is a more effi-
cient test which could be used not only for the diagnostic eval-
uation of thrombocytopenic disorders but also to predict the
response (complete or transient) to first line treatment.

CO087
MOLECULAR GENOTYPING IN A COHORT OF SEVERE HEMOPHILIA 
PATIENTS WITH INHIBITORS

R. Salviato,* D. Belvini,* G. Mancuso,° A. Scaraggi,# R. Musso,@
G. Muleo,^ M. Berrettini,§ V. Trapani Lombardo,** G. Tamponi,°°
G. Tagariello*
Centri Emofilia di Castelfranco Veneto*, Palermo°, Bari,#
Catania,@ Catanzaro,^ Perugia,§ Reggio Calabria,** Torino°°

The development of inhibitors against transfused factor VIII
still remains the main complication of replacement therapy in
patients with hemophilia A. This problem has been correlated in
the past with the type of replacement therapy, the amount of
therapy as well as to MHC status. To date none of these factors
seems to fully explain the inhibitor formation. More recently
patients carrying diverse FVIII gene defects have shown differ-
ent proportions of inhibitor development. Large gene deletions,
factor FVIII gene inversion and nonsense mutations display an
incidence of antibodies formation of approximately 35%, com-
pared with only 5-7% of patients with small gene deletions or
missense mutations. The objective of this study was the identi-
fication of the molecular defects in a cohort of 21 severe A
hemophiliacs with a history of inhibitor. FVIII gene inversion
detection by multiplex long range PCR according to Liu (1998)
revealed the presence of this common mutation in 4 (19%)
patients. The other patients were analyzed by conformation sen-
sitive gel electrophoresis (CSGE), a heteroduplex based method
for nucleotide mismatch detection requiring amplification of the
gene coding and regulative sequences (26 exons and 5’ and 3’
flanking regions) as separate fragments. In 2 patients we were
unable to obtain any PCR product for a portion of the FVIIII gene
(exons 2 to 25 and exons 5 to 10), suggesting a large deletion
for both. By long range PCR, a specific product was obtained,
using primers for 5’ and 3’ sequence flanking the breakpoint
intronic regions. In the remaining patients 9 single nucleotide
substitutions, 2 small deletions (4-pb and 7-pb), 2 insertions (1-
pb) and 1 single nucleotide substitution in a splice junction were
identified. The FVIII gene inversion represents a well known risk
factor for inhibitor development but in this cohort it is not pre-
sent as expected because of the bias in the selection criteria.
Nevertheless other genetic defects probably interfering with the
synthesis of a normal FVIII protein are well represented in this
group especially deletions, insertions and nonsense mutations
(57%). These results support the hypothesis that gene defects
producing a severe phenotype can be frequently found in asso-
ciation with higher risk of inhibitor development.

CO088
MULTIPLE METHODS FOR THE CHARACTERIZATION OF HEMOPHILIA A AND
B GENE MUTATIONS 

D. Belvini, R. Salviato, P. Radossi, E. De Biasi, A. Are, 
P.G. Davoli, G. Tagariello
Dip. di Laboratorio, Servizio Trasfusionale, Centro Emofilia,
Ospedale Castelfranco Veneto, Treviso

Hemophilia A (HA) and B (HB) are X-linked bleeding disorders
that result from reduced or absent functional proteins in the
plasma. Both display heterogeneity of mutations throughout the
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FVIII (Xq28) and FIX (Xq27) genes. The only common genetic
defect is a partial inversion of the FVIII gene that accounts for
approximately 25% of all cases of hemophilia A. In hemophilia
B patients no recurrent mutation has been detected. Recently,
advances in molecular biology have improved the characteriza-
tion of mutations, contributing to the understanding of the mol-
ecular pathology of the diseases and allowing more precise fam-
ily genetic counselling and prenatal diagnosis. With a view to
offering rapid and reliable genetic analysis we studied 219 HA
and 12 HB patients. By using the multiplex long-range PCR for
FVIII gene inversion described by Liu (Blood, 1998) we found this
common mutation in 92 out of 213 (43%) severe A hemophili-
acs. For 28 patients among moderate or severe HA cases, nega-
tive for the inversion, we adopted the scanning of the whole
FVIII gene by conformation sensitive gel electrophoresis (CSGE).
This is a heteroduplex based method for nucleotide mismatch
detection requiring amplification of the coding and regulatory
sequences in fragments. We have identified 23 mutations (char-
acterized by direct sequencing): 2 large and 6 small deletions, 1-
bp insertion, 1 change in the splicing consensus sequence, 13
single nucleotide substitutions. CSGE on the FIX gene permitted
to find the causative mutation in 11 patients: 1 small deletion
and 10 single nucleotide substitutions. For 5 HA and 1 HB
patients we were not able to identify any defect in the coding
and regulatory sequences. In our experience this method has
been successful in identifying the mutation in 83% of the HA
cases and in about 93% of the HB. As far as HA is concerned,
multiplex PCR has now been introduced in order to reduce the
number of separate required amplifications. With regard to HB,
the Italian Association of Haemophilia Centres (AICE) has
planned a cohort study spreading in all the country to detect the
HB patients’ molecular defects. It will be carried out in our cen-
ter. The knowledge of the causative mutation in HA and HB
patients helps to demonstrate a correlation with the severity of
the disease and to define the risk of inhibitor development.
Moreover this information could be relevant in genetic coun-
selling when prenatal diagnosis is requested.

CO089
HEPATITIS B VIRUS INFECTION DOES NOT PLAY A MAJOR ROLE IN 
HCV-RELATED CHRONIC HEPATITIS IN PATIENTS WITH HEMOPHILIA 

G. Tagariello, D. Belvini, P. Radossi, E. De Biasi, R. Risato,
P.G. Davoli
Dip. di Laboratorio, Servizio Trasfusionale, Centro Emofilia,
Ospedale Castelfranco Veneto, (TV)

Recent reports describe the possibility of occult hepatitis B in
patients with chronic hepatitis C infection, with or without the
presence of antibodies to HBV (anti-HBs and anti-HBc) and neg-
ative for hepatitis B surface antigen (HBsAg). This co-infection
could play a role in the severity of the HCV related disease as well
as in the response to inteferon therapy (Cacciola et al. N Engl J
Med 1999; 341:22-6). Nearly 100% of adult patients with hemo-
philia who were treated with non-virally inactivated plasma
derived products before 1985 are chronically infected with HCV
and a large proportion have been in touch with HBV and have
antibodies to HBV generally considered markers of recovery from
HBV infection. To explore occult hepatitis B in our cohort we
have selected 77 patients followed up long-term at our Hemo-
philia Center. This cohort was chosen on the basis of a well

known transfusion history and because they were treated main-
ly with commercial products manufactured in USA and/or with
crew cryoprecipitate produced locally in our blood bank. All
patients were chronically infected by HCV, and screened for HIV
and HBV markers. 53 (68%) had anti-HBs and/or anti-HBc, 4
(5%) were cronically infected by HBV(HBsAg positive) while 20
(27%) had no markers for HBV. Nine (12%) patients were HIV
positive. Nested PCRs (first stage PCR products were used as
template), using primers from the most conservative surface and
core regions of the HBV, were used to test all these samples. Only
one patient was found positive for both the regions (he was
already known as being positive for HBsAg). Two patients were
found positive for only one region (1 for the core and 1 for the
surface region, but both were also chronic carriers of HBsAg). In
conclusion we think that in patients with hemophilia the pres-
ence of occult HBV infection is a rare event, does not seem to
be influenced by the type of replacement regimen used and does
not represent a major risk factor for the severity of their HCV
related disease and probably does not influence INF therapy. The
possibility that the manufacturing of plasma derived products as
well as the multiple and repeated administrations and infec-
tions can play a role in the definitive clearance of HBV in hemo-
philiacs should be taken into consideration.

CO090
ACQUIRED FACTOR VIII INHIBITOR IN PREGNANCY:
DATA FROM THE ITALIAN REGISTRY RELEVANT TO CLINICAL PRACTICE

G. Mostarda, F. Baudo, G. Castaman, G. Gamba, S. Linari, 
G. Mazzucconi, E. Santagostino, R. Santoro, M. Schiavoni, 
P. Schinco, E. Morra 
Thrombosis-Hemostasis Unit and Dept. of Hematology, Niguar-
da Hospital, Milan and Association of the Italian Hemophilia Cen-
ters

Nineteen patients were registered. The incidence of acquired
FVIII/IX inhibitors in the general population is 0.2-1.0×106× year.
The low total number of patients in the Registry (92 patients)
may indicate incomplete reporting or referral and biases the
conclusions. The inhibitor was evidenced in 15 patients after the
1st pregnancy and in 4 in the 2nd or successive pregnancies. The
median time of appearance was 60 days (range: 1.5-150) post
partum. Eighteen cases were idiopathic, 1 associated with
autoimmune disease. In the 6 patients, who carried out inter-
ventions, a prolonged aPTT was already present at the time of the
procedure. The median inhibitor titre was 8 BU/mL (range 1.6-
140). The prevalent bleeding signs at presentation were meth-
orrhagia and/or hematomata. The secondary anemia was mod-
erate (Hb median value 8.5 g/dL). Eleven of 19 patients required
blood transfusions. In 6 patients the inhibitor was evidenced
because of bleeding during intervention: 4 hysterectomies car-
ried out because of post partum methorrhagia, 1 episiotomy, 1
tooth extraction. In 12 of the 73 cases unrelated to pregnancy
the inhibitor was tested because of surgical bleeding. Nine
patients did not require treatment because the bleeding was
mild; in 10 patients the bleeding was controlled by single or
combined therapeutic modalities. Bleeding relapsed and was
controlled in 5 patients. Initial immunosuppressive therapy to
eradicate the inhibitor consisted of prednisone (P) in 10 patients,
P + cyclophosphamide (Cyc) 1 patient, P + azathioprine 2
patients, S + immunoglobulin 1, Cyc 1 patient. A 1st complete
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remission (normal FVIII:C and no detectable inhibitor) was
obtained in 16/19 patients, a partial remission (inhibitor level
<10 BU/µL or decrease of 50% if the baseline inhibitor was <
10 BU/µL) in 3 patients; 6 patients relapsed but were rescued.
A stable complete remission was obtained in 18/19 patients. In
two patients the inhibitor disappeared spontaneously after 2
and 4 months. In the patients with the 1st complete remission
the time to response was not related to the inhibitor titre. The
occurrence of relapse was not related to the inhibitor titre or the
time to response.  Comments. aPTT values preoperatively are fre-
quently overlooked. The prolonged PTT, already present at the
time of the procedure, should have alerted to the presence of the
inhibitor. P is the initial treatment of choice. The complete remis-
sion was high (80%) and the relapsed patients were rescued.
Chemotherapy is indicated in resistant or relapsing patients.

cytogenetics

CO091
CHROMOSOMAL ABERRATIONS DETECTED BY COMPARATIVE GENOMIC
HYBRIDIZATION TYPICAL B-CLL: CORRELATION WITH CD38 EXPRESSION

A. Zunino,* L. Ottaggio,* S. Zupo,* M. Dono,* M. Ferrarini,*°
E. Rossi,# M. Spriano,# A. Abbondandolo,*° S. Viaggi*°
*National Institute for Cancer Research, Genova; °University of
Genova; #S. Martino Hospital, Genova

B-cell chronic lymphocytyc leukemia (B-CLL) can be classified
as typical or atypical by means of morphologic or immunophe-
notypic criteria. It has been already demonstrated that trisomy
12 defines a group of B-CLL classified as atypical and which
showed an aggressive clinical course. Patients with typical B-CLL
show a heterogeneous clinical behavior. The aim of this study is
to identify chromosomal aberrations able to discriminate
between patients who will experience a good or poor survival or
to identify an aberration which defines typical B-CLL. Forty-five
B-CLL patients were examined for partial or total chromosomal
gains/losses by comparative genomic hybridization (CGH).
Malignant B cells, purified from peripheral mononuclear cells by
removing CD3+ T cells, were analyzed to improve the sensitivity
of CGH. Only CD19+, CD5+, CD23+, weak Ig- and high level Bcl-
2-expression patients (typical phenotype) were enrolled in this
study. All samples were also screened for CD38 expression. Thir-
ty-eight percent of patients showed chromosomal gains or loss-
es, a percentage lower than described in mixed typical and atyp-
ical B-CLL (48-64%). This technique was not able to detect in
this group of typical B-CLL patients aberrations different from
those described in mixed B-CLL. In fact, the most common aber-
ration (16%) was partial of total gain of chromosome 12, pre-
viously reported as identifying atypical B-CLL. The second most
common aberration (9%) was loss of 11q14-q23. Both these
aberrations have been previously described to be correlated with
poor prognosis. Loss of 13q14-31 was detected in 6% of
patients. This aberration has been associated with a good prog-
nosis. Comparison between the CGH and CD38 expression data
showed that 89% of patients without any detectable aberration
display low (<30%) CD38 expression, as well as the three
patients bearing 13q deletions. On the contrary, 82% of patients
with aberrations already described to correlate with poor prog-
nosis display high CD38 expression. One of the two patients with
poor prognosis-related aberrations and low CD38 expression
showed adverse clinical features and needed continuous inten-
sive treatment. These data indicate that the combination of
chromosomal aberrations detected by CGH and CD38 expression
may be a useful tool to discriminate between good and poor
prognosis patients.

51

haematologica vol. 86(supplement to n. 10):october 2001

38th Congress of the Italian Society of Hematology, Florence, October 7-10, 2001



CO092
20q- CHROMOSOME UNDERLYING A WHOLE ARM TRANSLOCATION
BETWEEN CHROMOSOME 20 AND 21. FLUORESCENT IN SITU
HYBRIDIZATION CHARACTERIZATION OF A NEW ANOMALY IN MDS/AML

C. Matteucci, R. La Starza, B. Crescenzi, D. Falzetti, 
C. Sestigiani,* S. Magrin,° F. Fabbiano, M.F. Martelli, 
C. Mecucci
Hematology and Bone Marrow Transplantation Unit, 
University of Perugia; *Dept. Hematology, Ospedale "A. Sclavo",
University of Siena; °Hematology, Ospedale "V. Cervello", 
Palermo

Genetic similarities between myelodysplasia (MDS) and acute
myeloid leukemia (AML) emphasize a continuum between these
two malignancies. We identified a new type of chromosomal
rearrangement in one MDS-refractory anemia with excess of
blasts (RAEB) and one AML, both at diagnosis. Patient 1. A 52-
year old woman was diagnosed as a de novo AML-M1 with mas-
sive (90%) bone marrow infiltration. Karyotype was: 46,XX, +8,
der(20),-21,+mar. Patient 2. A 73-year-old man was admitted
because of bicytopenia (WBC=2.5×109/L; Plt=80×109/L). Diag-
nosis of RAEB was based on bone marrow morphology. Karyotype
was: 46,XY,t(7;18),der(20),-21,+mar. In the first case the der(20)
was a whole arm translocation between the short arm of chro-
mosome 20 and the long arm of chromosome 21. Comparative
genomic hybridization (CGH) experiments confirmed the gain of
a whole chromosome 8 and showed loss of DNA in the intersti-
tial part of 20q. This unbalanced translocation was further inves-
tigated with centromeric and locus-specific probes (YACs 834H3,
819A9, 742F19) for 20q arm, showing loss at bands 20q12,
20q13.11, and 20q13.12. The centromeric probe for chromo-
some 20 was retained on der(20), while the PAC probe 81F12 for
the subtelomeric region was translocated to the small marker
chromosome which origin was defined using a centromeric probe
for chromosome 21. In the second case the same panel of locus-
specific probes, in addition to painting for chromosome 20 and
21, were used, confirming both the translocation of chromo-
some 21 to 20q and the interstitial deletion of 20q. As far as we
know this kind of unbalanced chromosomal change has never
been described in myeloid malignancies. The genomic balance of
such complex change is comparable to the 20q- aberration. Its
biological and clinical significances in MDS and AML will be
compared with those of the partial, interstitial deletion of the
long arm of chromosome 20.

CO093
TYPICAL REARRANGEMENTS OF ACUTE MYELOID LEUKEMIA LOCALISED BY
FLUORESCENT IN SITU HYBRIDIZATION IN COMPLEXE KARYOTYPES

S. Ciolli, R. La Starza,* C. Nozzoli, F. Leoni, A. Bosi, 
P. Rossi Ferrini, C. Mecucci* 
Department of Hematology, University of Florence, A.O. Careggi,
Florence, *Department of Hematology, University of Perugia

Fluorescent in situ hybridization (FISH) experiments for the
research of cryptic inversion of chromosome 16 were undertak-
en in 2 cases of acute myeloid leukemia (AML) characterized by
bone marrow eosinophilia and complex karyotype involving

chromosome 16. Case #1: female, 41 yrs, M4 eo, karyotype
47XX,del(5)(q12),11,der(16)del(16)(q22) t(11;16)(q11;p13),+mar
1,+mar 2. Case #2: male, 68 yrs, M2 with bone marrow eosinophil-
ia and myeloid precursors with baso-eosinophiliac granules, kary-
otype 46 XY, t(8;16)(q22;p13). Both patients, treated with inten-
sive chemotherapy (Ida- FLAG, FLAG), have obtained complete
remission. In the first case, paintings for chromosome 5, 11 and
16 (Oncor), showed a three-way complex translocation,
t(5;11;16), resulting from a translocation of chromosome mate-
rial deriving from 5q on chromosome 11, and material of chro-
mosome 11 on chromosome 16. The use of cosmids zit 27/29 and
zit 14/18 for the 31 and 51 portion of gene MYH11 (16p13),1
respectively, has identified a pericentric inversion of chromo-
some 16, inv(16)(p13q22), masked in the complex translocation.
In the second case, paintings for chromosome 8 and 16 con-
firmed the presence of material of chromosome 8 on der(16),
while material of chromosome 16 was present on chromosome
21 which appeared normal at conventional banding. Such data
were confirmed by painting of chromosome 21 (Oncor) which
completely marked the normal chromosome 21, partially der(21)
and the telomeric region of the long arm of der(8). Even in this
second case, therefore, FISH by paintings showed a three-way
complex translocation  t(8;16;21) (q22;p13;q22). The use of spe-
cific probes for gene MYH11 instead excluded a masked
inv(16)(q22p13) whilst defining the point of attack of chromo-
some 8 on 16p in centromeric position regarding MYH11. The
FISH study with pac 1107L6 (kindly provided by Dr. M. Rocchi,
Institute of Genetics, University of Bari), for AML1 gene (21q22)
and pac c1164,2 for ETO gene (21q22), showed a fusion sign on
der(8) typical of the AML1/ETO rearrangement. Therefore, in both
of these cases, the FISH study has made it possible to identify
the presence of molecular rearrangements typical of AML FAB
subtypes. It is interesting to note that the cytomorphological
characteristics (M4 Eo) in the first patient implied an
in(16)(p13q22), whilst the immunophenotype of blast cells
(CD13/CD33 plus CD19 positive) in the second patient is com-
monly associated with the translocation t(8;21)(q22;q22).

1. Dauwerse JG, Wessels JW, Giles RH, et al. Cloning the breakpoint
cluster region of the inv(16) in acute nonlymphocytic leukemia
M4 eo. Hum Mol Genet 1993; 2:1527-34.

2. Sacchi N, Magnani I, Kearney L, Wijsman J, Hagemeijer A, Darfler
M. Interphase cytogenetics of the t(8;21)(q22;q22) associated with
acute myelogenous leukemia by two-color fluorescence in situ
hybridization. Cancer Genet Cytogenet 1995; 79:97-103. 

CO094
TRISOMY 12 AND t(14;22) IN B CELL CHRONIC LYMPHOCYTIC LEUKEMIA

G. Marotta, C. Sestigiani, C. Mariotti, M. Lenoci, S. Marconcini,
A. Gozzetti, F. Lauria
Department of Hematology “A. Sclavo” Hospital, University of
Siena

Recurrent clonal cytogenetic abnormalities are well described
in B cell chronic lymphocytic leukemia (B-CLL). Recent studies
have clearly highlighted their prognostic significance in a large
group of B-CLL patients1 suggesting that cytogenetic analysis
should be performed at diagnosis in all the cases. We report here
a case of B-CLL showing, at the cytogenetic level, trisomy 12 and
translocation t (14; 22) (q32; q11). Case Report. A 51-year-old
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female was referred to the Division of Hematology of Siena on
September 19th, 1996 because of a 3-year history of persistent
lymphocytosis exceeding 5×109/L. On physical examination,
small lymphnodes were noted in cervical and axillary regions,
without hepato-splenomegaly. Her hemoglobin concentration
was 12.9 g/dL, the white blood cell and platelet count were
10×109/L (with 75% of typical small lymphocytes) and
185×109/L, respectively. The lymphocytes showed the following
phenotype: CD5+, CD19+, CD23+, sIg+ with low fluorescence
intensity (MIF 16). Cytogenetic analysis of peripheral blood cells
was: 47, XX, +12, t(14;22) (q32;q11) in 4/50 and 46, XX in 46/50
metaphases analyzed. The bone marrow aspiration showed 40%
of lymphoid cells, mostly composed of typical small lymphocytes
with clumped chromatin and absent nucleolus. The bone mar-
row biopsy showed a nodular pattern of infiltration. The course
of disease has been indolent and the patient has received no
therapy. Discussion. Trisomy 12 has been found as a recurring
chromosomal abnormality in B-CLL in several studies, in most of
them being associated with atypical morphology, shorter treat-
ment-free intervals, and shorter overall survival. The transloca-
tion t (14; 22) (q32; q11) that involves breakpoints within the
immunoglobulin heavy chain locus on chromosome 14 and the
lambda light chain locus on chromosome 22 has been reported
only in another case in the 1981 by Nowell et al. 2 The translo-
cation involving chromosome band 14q32, which is frequently
observed in other type of non-Hodgkin’s lymphomas, is a rare
event in B-CLL, and in the early cytogenetic studies was associ-
ated with an inferior survival.  Our patient and the other case
previously reported, differently from what usually described,
showed a very stable disease and the patients did not receive any
therapy. This could be partially explained by the fact that in the
past, 14q aberrations were frequently due to the translocations
t(11;14) and t(14;18), today considered the hallmark of mantle
cell and follicular lymphomas, respectively.

1. Dohner H, Stilgenbauer S, Benner A, et al. Genomic aberrations and
survival in chronic lymphocytic leukemia. N Engl J Med 2000;
343:1910-6.

2. Nowell PC, Shankey TV, Finan J, et al. Proliferation, differentiation,
and cytogenetics of chronic leukemic B lymphocytes cultured with
mitomycin-treated normal cells. Blood 1981; 57:444-51.

CO095
A NOVEL RECURRENT TRANSLOCATION T(11;14)(P11;Q32) IN SPLENIC
MARGINAL ZONE B-CELL LYMPHOMA

A. Cuneo, A. Bardi, I. Wlodarska,* D. Selleslag,°
M. Grazia Roberti, R. Bigoni, F. Cavazzini, C. De Angeli,#
L. del Senno,# P. Cavazzini,@ A. Hagemeijer,°G. Castoldi
Dipartimento di Scienze Biomediche e Terapie Avanzate, Sezione
di Ematologia; #Dipartimento di Biochimica e Biologia 
Molecolare; @Dipartimento di Medicina  Sperimentale e 
Diagnostica, Sezione di Anatomia  Patologica, University of 
Ferrara; *Centre for Human Genetics K.U.L., Leuven, Belgium;
°Academic Ziekenhuisen S. Jan, Brugge, Belgium 

A novel recurrent translocation t(11;14)(p11;q32) was found in
3 patients with splenic marginal zone B-cell lymphoma (MZBCL).
Fluorescence in situ hybridization (FISH) studies with IgH probes
revealed in all cases involvement of the IgH locus, with breakpoint
downstream of the IGVH sequences. Partner genes at 11p11 were
not identified.  The translocation defined the stemline in 2

patients, who carried additional cytogenetic aberrations, includ-
ing a 17p deletion, present in both cases. In one patient a 7q-
chromosome was the primary cytogenetic defect, the t(11;14)
having been found in 4 out of 11 abnormal metaphase cells at the
time of transformation into high-grade MZBCL. Hematological
features in all cases included splenomegaly with peripheral blood
(PB) involvement by a monoclonal B-cell population consisting of
lymphocytes with villous projections and several blast-like cells.
The immunophenotype was CD19+; CD22bright+; CD23-, CD10-, CD5,
surface Igbright+. A bone biopsy in one patient revealed an intersti-
tial infiltration with an intrasinusoidal pattern of growth. Histo-
logical studies on spleen specimens in 2 patients showed an
expanded marginal zone, with small lymphocytes and several
blast-like cells. One patient had a therapy-demanding disease,
with partial, short-lasting responses to cytotoxic treatment; one
patient transformed into a high-grade MZBCL involving the gut,
the PB and the bone marrow two years after diagnosis; one
patient was unresponsive to cytotoxic treatment and underwent
splenectomy. The t(11;14)(p11;q32) may define a subset of splenic
MZBCL with a high-grade component and a relatively aggressive
clinical behavior. 

CO096
STUDY OF MINIMAL RESIDUAL DISEASE IN CBFβ/MYH11 POSITIVE ACUTE
MYELOID LEUKEMIA BY QUALITATIVE AND QUANTITATIVE REVERSE 
TRANSCRIPTION-POLYMERASE CHAIN REACTION ASSAYS 
OF FUSION TRANSCRIPTS

C. Pilatrino,* D. De Micheli,* A. Serra,* E. Gottardi,* A. Parziale,*
D. Cilloni,* F. Marmont,° D. Diverio,# F. Lo Coco,# L. Melillo,#
A. Guerrasio,* G. Saglio*
*Dipartimento di Scienze Cliniche e Biologiche, Università di 
Torino, Orbassano, Torino; °Divisione di Ematologia, Osp. S Gio-
vanni Battista, Torino;  #Dipartimento di Biotecnologie Cellulari ed
Ematologia, Università “La Sapienza”, Roma; @Divisione di 
Ematologia, Casa Sollievo della Sofferenza, S. Giovanni Rotondo

The chromosomal rearrangement leading to inv(16) (p13q22)
is closely associated with FAB M4Eo AML subtype and results in
the transcription of a specific CBFβ/MYH11 fusion mRNA.
Reverse transcription polymerase chain reaction (RT-PCR) for
CBFβ/MYH11 transcript can be used for diagnostic purposes as
well as for the detection of minimal residual disease (MRD).
Qualitative RT-PCR studies of MRD have so far produced con-
flicting results with some patients in long term clinical remis-
sion being persistently positive; thus, qualitative RT-PCR seems
of limited prognostic value in a consistent proportion of cases.
We have evaluated retrospectively the MRD in a large series of
CBFβ/MYH11 positive AMLs employing both qualitative and
quantitative (REAL TIME RT-PCR) approaches. A total of 183
samples from 38 patients were examined with a median follow-
up of 27.5 months; 15 pts. relapsed at various time during the
follow-up. In qualitative studies, carried out by nested RT-PCR
assay, sequential BM samples were positive in all patients in CR
after induction and consolidation therapy; however, follow-up
samples were found persistently negative (except one case) in
patients remaining in continuous CR (CCR) for more than 12
months; in contrast, the detection of CBFβ/MYH11 transcripts
after 1 year of CR was associated with subsequent relapse. Fif-
teen patients were sequentially evaluated by quantitative REAL-
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TIME RT-PCR assay: the CBFβ/MYH11 transcript copy number
was calculated as the normalized value of CBFβ/MYH11 tran-
script per the copy number of control transcript, ABL mRNA. A
2-3 log decline of fusion transcript copy number was observed
after induction/consolidation therapy; more importantly, after
achieving CR, the mean copy number was 1 log lower in pts
remaining in CCR compared to in pts who subsequently relapsed.
Moreover, in CCR pts the copy number dropped under the detec-
tion threshold after the treatment protocol was completed and
remained undectable over time, thus overlapping the results
obtained with qualitative RT-PCR. In the seven pts relapsed and
studied by REAL TIME RT-PCR the copy number found in CR nev-
er declined under the detection threshold; at relapse transcript
levels were roughly equivalent to those observed at diagnosis.
Three major conclusions can be drawn from the above Results.
i) a good correlation was obtained by nested qualitative RT-PCR
and REAL TIME quantitative PCR.ii) pts remaining in CCR are
persistently negative by RT-PCR assays in follow-up samples
obtained 1 year after achieving CR and afterwards; no long-
term survivors in CR were found to be PCR positive. iii) mean
higher levels of CBFβ/MYH11 transcripts are detected in CR
samples of pts who subsequently relapse compared to CR pts in
CCR; however, among CR positive samples no precise cut-off
value able to distinguish the two groups could be defined. Thus,
only the achievement of persistent negative PCR results seems
predictive of a subsequent CCR. The above findings, if confirmed
in a prospective study, should confer an important predictive
value to quantitative PCR determinations of MRD in pts with
inv(16) leukemia. 

CO097
COMPARATIVE EVALUATION OF PERIPHERAL BLOOD PROGENITOR CELL
AND BONE MARROW HARVESTS BY REAL TIME QUANTITATIVE 
POLYMERASE CHAIN REACTION IN MULTIPLE MYELOMA PATIENTS

M. Ladetto, P. Omedè, S. Sametti, D. Drandi, J.W. Donovan,* 
M. Astolfi, L. Giaccone, F. Giaretta, F. Volpato, A. Palumbo, 
B. Bruno, A. Pileri, J.G. Gribben,* M. Boccadoro
Cattedra di Ematologia, Università di Torino, Torino, Italy;
*Department of Adult Oncology, Dana Farber Cancer Institute,
Harvard Medical School, Boston, MA, USA

Introduction. Autologous transplantation is now commonly
used for the treatment of multiple myeloma (MM). Peripheral
blood progenitor cell (PBPC) harvests are the most preferred
stem cell source for this procedure since they ensure a faster
hematopoietic recovery compared to bone marrow (BM) cells.
However, there is no clear evidence that PBPC are less contam-
inated by clonal cells compared to BM cells. In addition there is
no clear evidence that repeated courses of chemotherapy might
significantly reduce the tumor burden (tb) of stem cell harvests.
Indeed most studies focusing on these issues employed flow
cytometry or semi-quantitative polymerase chain reaction (PCR)
which are not optimal tools for accurate quantitative measure-
ment of tb. In recent years real time quantitative PCR for the
immunoglobulin heavy chain (IgH) rearrangement using tumor-
specific primers has allowed the development of accurate and
reproducible methods to measure tb in MM patients. We have
employed this novel technique to compare tb of PBPC and BM
harvests obtained during a high-dose sequential chemotherapy

program performed on a panel of MM patients. Methods and
Results. In this study we used real time PCR for comparative
analysis of tb in PBPC and BM harvests from seven MM patients.
The clonal IgH rearrangement was sequenced and cloned for
each patient. Real time PCR was then performed using tumor
specific primers and VH family-specific consensus probes. Ten-
fold dilutions of plasmids containing the patient-specific IgH
rearrangements were used as standards for real time PCR. Tb was
evaluated by measuring the number of clonal IgH rearrange-
ments followed by normalization of samples for DNA quality
and quantity using real time PCR for the GAPDH gene. This gene
is present in two copies in both normal and malignant cells. Tb
was then scored as IgH rearrangements/1,000,000 diploid
genomes. PBPC and BM were both collected twice following two
sequential courses of high-dose chemotherapy + G-CSF. So far
29 PBPC and 12 BM samples have been analyzed. Tb was always
superior in BM samples compared to the most contaminated
PBPC harvest (median 2.65 logs; range 1.15-4.69 logs) obtained
at the same treatment phase (p=0.0003). Interestingly no sig-
nificant difference was observed between samples taken after
the first and the second mobilizing regimen (p=0.84) both on
PBPC and BM harvests (median 0.15 logs range –0.58-0.74 logs).
Conclusions: The smaller tb in PBPC harvests compared to BM
cells further supports the role of PBPC in this therapeutic set-
ting. On the other hand repeated courses of high-dose
chemotherapy are of little benefit in reducing tb of stem cell har-
vests as opposed to what has been observed in non-Hodgkin’s
lymphoma. Thus approaches other than chemotherapy are need-
ed to provide tumor-free grafts for MM patients.

CO098
MOLECULAR CHARACTERIZATION OF FOLLICULAR LYMPHOMAS BY 
POLYMERASE CHAIN REACTION (PCR) AND COMPETITIVE PCR

R.A. Perego,°* G. Cornacchini,° C. Bianchi,* E. Tresoldi,°
M. Corizzato,* L. Gargantini,° R. Cairoli°E. Morra°
°Dept. of Hematology, Niguarda Ca’ Granda Hospital, Milano;
*Dept. of Experimental and Environmental Medicine, Milano,
Bicocca University

The specific chromosomal translocation t(14;18) is associat-
ed with follicular lymphoma and the resulting fusion gene
(Bcl2/IgH) can be tested at the DNA level. The PCR technique
provides an excellent opportunity to monitor residual disease in
specific situations, i.e. CR after radiotherapy, chemotherapy and
after high-dose chemotherapy supported by bone marrow or
PBSC transplantation. Quantitative results might help to gain
more information on minimal residual disease by PCR analysis
of bone marrow and/or circulating blood cells. Fifteen patients
affected by relapsed or refractory follicular non-Hodgkin’s lym-
phoma (WHO grade 1-2; M:F=4:11; median age 45 years, range
28-60) have been treated with autologous transplant of PBSC
(n 13) or allo-BMT from HLA-identical sibling donors (n 2). The
patients have been evaluated by PCR to detect the Bcl2/IgH
rearrangement (10 MBR and 1 mcr type positives). The PCR pos-
itive patients have been also studied with competitive PCR
before and after the transplant procedure. The competitive PCR
has been performed with a multiple competitor carrying the
sequences to amplify the Bcl2/IgH (MBR and mcr type) and the
Bcl1/IgH rearrangement and the β-globin gene. Two primer pairs
specific for each rearrangement were included in the competi-
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tor because the size of translocation products may vary from
patient to patient. If the translocation and the competitor prod-
ucts have similar size the second primer set can be used to give
different size products. The constructed competitor was used in
a series of quantitative validation experiments to evaluate accu-
racy, reproducibility, analytical range and detections limits.
Forty-seven cellular samples of the 11 patients harboring
t(14;18) were tested with PCR before transplant and 23 samples
(49%) resulted PCR positive. After transplant 15 samples (38%)
out 39 proved to be PCR positive. Three patients treated with the
positive selected CD 34+ autologous cells (PCR negative) have a
PCR negative follow-up of +20, +25, and +42 months. One
patient treated with selected CD 34+ cells PCR positive, was per-
sistently PCR positive and then relapsed. Both patients treated
with allo-BMT are PCR negative (+29, +44 months). Patients
treated with unmanipulated PBSC had alternate positive/nega-
tive PCR results. The quantitative PCR study is ongoing and pre-
liminary results show a significant reduction of the rearranged
DNA in the post transplant and a trend to reduction over time.
A longer follow-up will provide more precise information on the
outcome of these patients.

CO099
EVALUATION OF MINIMAL RESIDUAL DESEASE IN ADULT ACUTE 
LYMPHOCYTIC LEUKEMIA: LABORATORY STRATEGY TO IDENTIFY 
MOLECULAR PROBES FOR DIAGNOSIS, MONITORING AND 
RISK ASSESSMENT WITHIN A NEW PROSPECTIVE CLINICAL TRIAL

O. Spinelli, R. Bassan, M. Tosi, E. Turconi, G. Borleri, T. Barbui,
A. Rambaldi
Department of Hematology, Ospedali Riuniti di Bergamo

Recent clinical trials performed in pediatric ALL provided strik-
ing evidence on the crucial role played by molecular evaluation
of minimal residual desease to define risk groups, the clinical
outcome and possibly, therapeutic options. With the aim to
include MRD evaluation during the treatment of each patient, a
new collaborative Phase II multicenter clinical trial for the treat-
ment of adult ALL (LAL 09/2000) was started at different Italian
hematologic institutions (Bergamo, Bolzano, Brescia, Milan,

Monza, Noale, Vicenza, Venice) in March 2000. The challenge of
this study is to follow each patient during the treatment course
by an adequate molecular PCR analysis and this will be instru-
mental to an early identification of patients at high risk of
leukemia relapse. The definition of risk is based upon the mole-
cular results obtained on two consecutive samples collected dur-
ing the treatment protocol: the MRD positivity in one or both
samples identified the high risk patients and the MRD negativ-
ity in both samples identified the low risk patients. Patients bear-
ing BCR-ABL gene rearrangement or MRD positive are treated
by allogeneic transplantation whenever possible or if a donor is
not available, by repeated cycles of high dose chemotherapy
supported by autologous transplants with in vitro purged
hematopoietic stem cells. Patients proven MRD negative are
treated by maintenance chemotherapy. During the first eleven
months since protocol activation, 38 patients have been enrolled
to the study, and all of them were molecularly analyzed to iden-
tify one or if possible two probes for the molecular diagnosis and
MRD evaluation. All patients were molecularly tested for the
most common chromosomal rearrangements according to the
European Concerted Action on MRD (JJM van Dongen et al.,
Leukemia 1999; 13:1901-8) and amplified by PCR for the most
frequent TCRγ, TCRδ and IgH rearrangements with the appro-
priate positive and negative controls. The monoclonal amplifi-
cations are sequenced and probes designed on the junctional
patient-specific region. The probes are then tested for specifici-
ty and sensitivity. So far, 13 patients have been found BCR-ABL
positive and one patient showed a MLL-AF4 gene rearrange-
ment. Twenty-one patients had a clonal rearrangement of TCRγ,
13 of TCRδ and 19 of IgH. In 25 patients (66%) two molecular
probes were obtained and only for three patients did we fail to
identify a suitable molecular probe. The mean sensitivity level of
the TCR or IgH probes was 10-4 (range 10-3-10-5) as determined
by semiquantitative dot blot assay using 32P labeled oligonu-
cleotides. At this moment 13 patients have been evaluated for
risk category and 9 of them assigned to the high risk group.
Moreover, all these 13 patients had the possibility to collect G-
CSF mobilized, autologous peripheral blood stem cells which
after in vitro purging were considered PCR negative in 10 cas-
es. These preliminary results indicate the feasibility of this MRD
based study in adult ALL and its wide applicability to a multi-
center clinical trial.
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multiple myeloma

CO100
ANTI-IDIOTYPE IMMUNOTHERAPY INDUCES RECOVERY OF POLYCLONALITY
OF THE TCRBV REPERTOIRE IN MULTIPLE MYELOMA PATIENTS

S. Mariani, M. Foglietta, M. Coscia, L. Sbaiz,* S. Peola, 
F. Fiore, M. Muraro, B. Nuschak, G. Restagno,* A. Pileri, 
M. Boccadoro, M. Massaia
Divisione di Ematologia dell'Università di Torino,
*Azienda Ospedaliera O.I.R.M. S. Anna di Torino

Specific active immunotherapy is the subject of clinical exper-
imentation in multiple myeloma (MM) as a form of maintenance
management during remission. Its effects, however, are still
uncertain. We have therefore investigated the degree of T cell
clone diversity in 8 patients following the administration of an
idiotype vaccine during remission induced by high-dose
chemotherapy and transplantation of autologous peripheral
blood progenitor cells. Peripheral and marrow blood samples
were collected before and up to 12 months after vaccination.
Total RNA was extracted from mononuclear cells and convert-
ed into cDNA. Specific PCR reactions were then carried out to
determine the quality of the targets. Next, two consecutive PCR
reactions were performed with primers specific for the TCRBV
families and a TCRBC consensus tract to provide amplified prod-
ucts corresponding to all the possible T cell clones with a sur-
face TCR-β. Computerized analysis with an automatic DNA
sequencer and specific software after separation of the frag-
ments on an acrylamide gel showed that those for each TCRBV
family displayed four length distribution patterns: Gaussian
(NOR), reactive (REA), deteriorated (DET) and single peak (SP).
NOR and REA alone were present in the controls (healthy blood
donors) and were therefore regarded as normal and indicative of
the polyclonality of the TCRBV repertoire. DET and SP were con-
sidered abnormal and indicative of oligoclonality. Vaccination
induced an increase in polyclonal TCRBV families from 74.7 ±
4.3% prior to vaccination to 88.2 ± 3.3% (p =0.0036) 1-5
months after the last administration. This increase varied con-
siderably from one patient to another, with mean values rang-
ing from -5.3% to +14.2% during the observation period. Assess-
ment of the relation between this variability and the mean
reduction of the TCRBV DET families over time showed that this
reduction was inversely correlated with the increase in the NOR
+ REA families (r = -0.824; p=0.012), whereas the percentage of
the TCRBV DET family reduction was inversely correlated with
the duration of remission (r = -0.818; p=0.0137). These findings
show that anti-idiotype vaccination modulates the TCRBV reper-
toire of MM patients by acting on a part which leads to recov-
ery of the receptor diversity typical of normal subjects, and also
that this recovery is correlated with the duration of remission.
At present, however, recovery of the part of the repertoire most
severely altered and primarily composed of monoclonal families
is more difficult to achieve.

CO101
CLINICAL AND IMMUNOLOGICAL FEATURES OF THE  LONG-TERM
MONITORING OF MULTIPLE MYELOMA PATIENTS AFTER 
IDIOTYPE-SPECIFIC VACCINATION

M. Coscia, M. Foglietta, F. Fiore, S. Mariani, S. Peola,
M. Muraro, B. Nuschak, S. Battaglio, A. Pileri, M. Boccadoro,
M. Massaia 
Division of Hematology, University of Turin

This paper describes the long-term clinical and immunologi-
cal effects of an experimental idiotype-specific vaccination pro-
tocol administered to multiple myeloma (MM) patients in first
remission after high-dose chemotherapy and infusion of periph-
eral blood stem cells. Fifteen patients were enrolled between
August 1995 and July 1998. Two did not complete the treatment
owing to early relapse. Of the 13 that did, 2 have maintained
their remission for 34 and 55 months since the initial vaccina-
tion, whereas the remaining 11 relapsed over the course of 9 to
50 months. These clinical responses were compared in a case-
match analysis to those of 13 patients in first remission treated
with monthly high-dose steroid courses in addition to or as an
alternative to three-weekly s.c. administration of IFN-α. Match-
ing was performed with respect to age, disease stage at diag-
nosis and number of previous high-dose melphalan courses. The
median progression-free survival, measured between the date of
the first remission and that of the first treatment in relapse, was
37 months in the vaccinated patients and 24 months in the con-
trols (p<0.05) over a mean follow-up of 83 and 52 months,
respectively. The median survival is 81 months in the vaccinat-
ed patients and 38 months in the control group (p<0.05).
Immunological monitoring showed that all patients produced
type IgM and type IgG anti-KLH antibodies, whereas no anti-Id
antibodies were found. Anti-GM-CSF antibodies were noted in
40%, but had no effect on white cell numbers and function.
Increased serum IgE levels were observed in 70% of vaccinated
patients and displayed an isotype-specific reactivity in those
with IgG MM. The cell response to KLH was positive in 82% of
cases when assessed with in vitro T cell proliferation tests, and
in 100% when delayed type hypersensitivity (DTH) skin tests
were used. Idiotype-specific DTH were documented in 84% of
the vaccinated patients, and DTH remained positive for more
than one year after the last administration in 3 cases. It is thus
clear that idiotype-specific vaccination can result in long-last-
ing tumor-specific and non-tumor-specific immune responses.
These immunological results are also associated with promising
clinical effects that could well be made the subject of random-
ized trials comparing their efficacy with that of conventional
maintenance treatments. 

CO102
NEW MECHANISMS OF FIBROBLAST GROWTH FACTOR RECEPTOR 3
DEREGULATION IN MULTIPLE MYELOMA PATIENTS

S. Soverini, C. Terragna, N. Testoni, D. Ruggeri, P. Tosi,
E. Zamagni, C. Cellini, M. Cavo, S. Tura, M. Baccarani, 
G. Martinelli
Institute of Hematology and Medical Oncology “Seragnoli”, 
University of Bologna 
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The t(4;14)(p16.3;q32) chromosomal translocation can be
detected by fluorescence in situ hybridization (FISH) in approx-
imately 20% of multiple myeloma (MM) patients, and results in
the ectopic expression of fibroblast growth factor receptor 3
(FGFR3) proto-oncogene from der4. MM cells subsequently
select activating mutations in the translocated FGFR3, suggest-
ing that its signaling pathway plays an important role in tumor
development and progression. We set up a sensitive and straight-
forward real-time RT-PCR method to quantify FGFR3 messenger
RNA in 78 MM patients at diagnosis. Ten of them (13%) showed
FGFR3 overexpression. These patients were further examined to
assess whether FGFR3 overexpression was associated with acti-
vating mutations. We amplified and sequenced five distinct
cDNA fragments containing the codons usually affected by
amino acid substitutions: namely, codon 248, the entire trans-
membrane domain (codons 371, 373, 375, and 380), codon 540,
codon 650 and codon 807. In one patient - with t(4;14) as con-
firmed by fluorescence in situ hybridization (FISH) -, we detect-
ed a single base-pair mutation in codon 248 in the form of a C-
to-T transition (CGC→TGC) leading to an Arg-to-Cys amino acid
substitution. This mutation results in strong ligand-independent
activation of the receptor and, within the germline, causes the
most severe form of dwarfism (i.e. thanatophoric dysplasia type I).
In another patient - without t(4;14) as assessed by FISH -
primer-specific amplification of sequences encompassing codon
248 revealed, as well as the expected fragment (WT) corre-
sponding to the FGFR3-IIIc isoform, three additional abnormal-
sized fragments (AT-I, -II, and -III). Sequence analysis showed
that the latter should correspond to truncated transcripts orig-
inating from cryptic splice donor sites located within exon 7, at
positions 829 (AT-I), 868 (AT-II), and 892 (AT-III). As a conse-
quence, these shorter transcripts had deletions of 39, 63 and 102
nucleotides, respectively. Thus, the translation products of AT-I,
-II and -III can be predicted as truncated proteins lacking 13, 21
and 34 amino acids in the third immunoglobulin-like domain.
Analysis of the genomic DNA sequences surrounding the cryp-
tic splice donor sites did not show any mutation or deletion.
However, these sequences were identical in 7 (CAAG/GTG), 4
(CAAG) and 11 bases (CAAG/GTGGGCC), respectively, to the nor-
mal exon 7/intron 7 boundary (…CAAG/GTGGGCCGG…) and
shared a common CAAG tetranucleotide. This suggests that these
three ATs all arose from the activation of cryptic splicing sites
and that such errors of exon definition occurred mechanistical-
ly in trans. Our results show two novel mechanisms of FGFR3
deregulation in MM patients. Moreover, they seem to indicate
that mutations in the overexpressed FGFR3 could occur at an
early stage of tumorigenesis and even independently from the
presence of the translocation. For both these reasons, the fre-
quency of FGFR3 deregulation in MM patients with or without
the t(4;14) translocation could be underestimated.

This work was supported by MURST60% (S. Tura) and COFIN99
(S. Tura), MURST40% (M. Cavo), and Cofin99 (M. Fiacchini) 
target projects.

CO103
EVALUATION OF THE ABILITY OF MONOCYTE-DERIVED DENDRITIC CELLS 
TO ENDOCYTOSE TUMOR-DERIVED NECROTIC MATERIAL IN 
MULTIPLE MYELOMA

F. Fiore, S. Peola, M. Foglietta, M. Coscia, S. Mariani, 
B. Nuschak, M. Muraro, A. Pileri, M. Boccadoro, M. Massaia
Department of Hematology, University of Turin 

Specific active immunotherapy studies have shown that tumor-
specific immune responses can be generated in multiple myelo-
ma, but are not powerful enough to reduce the tumor mass. Den-
dritic cells (DC) are of crucial importance in the enrollment and
activation of cytolytic T lymphocytes (CTL) through their exclusive
cross-priming effect, which requires endocytosis of tumor-derived
material and the subsequent maturation of DC themselves
induced by interaction with the CD40 ligand (CD40L), a molecule
expressed by activated CD4+ lymphocytes. This paper examines in
MM the ability of peripheral monocyte-derived DC (Mo-DC) to
endocytose necrotic material derived from myelomatous cells by
repeated freeze-thawing courses. The cytoplasmic localization of
the endocytosed material was confirmed by flow cytofluorimetry
and confocal microscopy, using supravital stains for the Mo-DC,
membrane staining for the HLA-DR they expressed and intracy-
toplasmic staining for the kappa or lambda light chains expressed
by the tumor cells. The percentage of endocytosing Mo-DC was
similar in MM and the normal controls (51.6% vs 39.5%, p<0.28)
when myelomatous lines were used, but significantly lower in
MM when both fresh autologous myelomatous cells (9.2% vs
19.3% p<0.039) and fresh allogenic myelomatous cells (12.72%
vs 19.3%, p<0.058) were employed. Endocytotic activity varied in
MM since patients generated both functionally normal and func-
tionally defective Mo-DC. It was also found that myelomatous
cells were not equally susceptible to endocytosis. In some cases,
substantial quantities of necrotic material were endocytosed by
the Mo-DC of normal subjects and less by those of MM patients,
whereas in others the material was virtually resistant to endocy-
toisis by both sets of Mo-DC. These findings show that the endo-
cytosis of tumor-derived necrotic material is generally defective
in the Mo-DC of MM and that individual variations exist in both
level of Mo-DC functional efficiency and the susceptibility to
endocytosis of myelomatous cells. These functional features may
be partly responsible for determining a patient’s level of immuno-
competence. They must thus be considered in the formulation of
any kind of active immunotherapy.

CO104
MULTIPLE MYELOMA: THALIDOMIDE EFFECTS ON APOPTOSIS

M.R. Ricciardi, C. Gregorj, G. Palumbo, P. Del Bianco,
C. Cartoni, F. Mandelli, A. Tafuri, M.T. Petrucci
Hematology, Department of “Biotecnologie Cellulari ed 
Ematologia” University “La Sapienza”, Roma

Recent evidence suggests that thalidomide (Thal) can induce
marked and durable response in multiple myeloma (MM) patients
based on several partially known mechanisms of action of this
drug, which includes induction of apoptosis. Therefore we decid-
ed to investigate: a) the in vitro role of Thal on induction of
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apoptosis in normal and MM cells; b) ex vivo activity on apop-
tosis in MM patients treated with Thal; c) correlations between
induction of apoptosis and clinical response to Thal. Our studies
were performed on the MM cell line U266, on normal
hematopoietic cells and on sixteen bone marrow (BM) samples
from thirteen MM and three plasma cell (PC) leukemia patients
resistant or relapsed following different lines of chemotherapy.
Treatment consisted of Thal 200 mg/day, increasing the dosage
up to 800 mg/day. Patients were characterized by high (>70%)
BM neoplastic PC infiltration and presence of measurable serum
paraprotein (MC). Bone marrow samples were harvested before
starting treatment (time 0) and after 14 days of in vivo Thal
administration and cultured for 24 hours with RPMI +10% FCS.
In addition, for in vitro study BM at time 0 were cultured with
and without thalidomide (from 10-4 to 10-10 M). Susceptibility to
apoptosis was evaluated by the flow cytometric acridine orange
(sub-peak G0/1) and double-staining annexin V techniques
(annexin V/CD38 or CD138). The cell cycle distribution was in
addition studied. The exposure of the U266 MM cell line to Thal
(10-4 M) induced a reduction of S-phase cells (from 49.1% to
22.3%) coupled with a G1-phase increase (41.7% vs 64.7%)
without affecting apoptosis (2.8% vs 2.1%). In contrast, normal
CD33+ cells exposed to Thal showed an increase of apoptotic
cells (from 24.4% to 42.2%). Analysis of apoptosis in patient
samples cultured at time 0 showed an higher increase of the
mean sub-peak G0/1 level (1.53 fold, range 1.01-3.00) in the
clinically responding patients (reduction of MC ≥ 25% after at
least three months of treatment) compared to the non-respond-
ing ones (1.19 fold, range 0.99-1.35). These data were confirmed
by the Annexin V technique. No differences were found evalu-
ating, ex vivo, activity on apoptosis in MM patients treated with
Thal. Clinical evaluation of 16 patients showed a good response
in nine (MC decrease > 75% in one case, > 50% in two and >
25% in the remaining cases; decrease of circulating PC in two
PC leukemias). The remaining seven patients failed to respond.
In summary our study suggests in vitro increased level of apop-
tosis may predict clinical response of MM patients to Thal. In vit-
ro and in vivo studies are underway to further clarify these results
on a larger series of samples.

CO105
ROLE OF TUMOR NECROSIS FACTOR-RELATED ACTIVATION-INDUCED
CYTOKINE (TRANCE) IN MULTIPLE MYELOMA

N. Giuliani, R. Bataille,* C. Mancini,° M. Lazzaretti,°
S. Bonomini, V. Rizzoli, S. Barille*
Chair of Hematology and °Pathology, Parma; *INSERM U463
Nantes, France

The interaction between myeloma cells and bone environment
has a pivotal role in the pathogenesis of bone lesions and plas-
macell growth. Two factors, produced by stromal cells, the tumor
necrosis factor-related activation-induced cytokine (TRANCE)
and its antagonist osteoprotegerin (OPG), have been recently
identified as critical in the regulation of osteoclast activity and
apoptosis. In this study we investigate the role of this sytem in
multiple myeloma (MM). First, we found that neither several
human myeloma cells lines (HMCL), nor fresh myeloma cells puri-
fied from 26 MM patients did express TRANCE directly. In a co-
culture system, we demonstrated that HMCL upregulate TRANCE
and downregulate OPG in primary human bone marrow stromal

cells (BMSC), through the cell-to-cell contact, with the involve-
ment of very late antigen-4 (VLA-4) but not of interleukin-6 (IL-
6). Human CD34+ derived osteoclastogenesis was stimulated by
HMCL only in the presence of BMSC and reduced by rhOPG. In
addition, BMSC isolated from MM patients overexpressed
TRANCE mRNA compared to normal subjects. Using an immuno-
histochemical staining, a reduction of OPG expression in trabec-
ular osteoblasts, with an increase of TRANCE in stromal cells was
observed in MM patients with bone lesions compared to patients
without osteolysis or to controls. (OPG+ cell%±SE: 3.2±0.7 vs.
6,5±1.6 and 6.7±1.2 respectively, p<0.05; TRANCE+/mm2±
SE:2.1±0.03 vs. 0.91±0.08 and 0.93±0.18 respectively, p<0.05).
OPG serum levels were reduced in MM patients compared to nor-
mal subjects (mean±SD: 26.6±4.8 vs.18.5±6.0 ng/µL; p=0.009)
and correlated with peripheral and bone marrow matrix metal-
loproteinase-2 (MMP-2) levels (r: –0.752; p=0.0001 and r:-0.662;
p= 0.009, respectively) but not with IL-6 and its soluble recep-
tor. Our results indicate that an imbalance of the OPG/TRANCE
ratio in favor of TRANCE occurs in MM supporting the hypothe-
sis that this system could be involved in the pathogenesis of
myeloma-induced bone destruction.

CO106
NEGATIVE SELECTION OF PERIPHERAL BLOOD STEM CELLS TO SUPPORT
TANDEM AUTOLOGOUS TRANSPLANTS IN NEWLY DIAGNOSED MULTIPLE
MYELOMA

A.M. Barbui, M. Galli, G. Dotti, G. Borleri, T. Barbui, A. Rambaldi
Divisione di Ematologia Ospedali Riuniti di Bergamo

In multiple myeloma (MM) the amount of neoplastic cells
detectable in peripheral blood stem cells (PBSC) collected after
high dose cyclophosphamide and G-CSF or GM-CSF is usually
very high. We recently described a procedure whereby PBSC can
be efficiently purged of contaminating neoplastic cells by a com-
bination of anti plasma cells monoclonal antibodies. Sixty newly
diagnosed MM patients were treated according to a double trans-
plant program and randomized to receive PBSC either unmanip-
ulated or in vitro purged. A median recovery of 75% and 60% of
the initially collected CD34+ and CD3+ cells was obtained, so that
two transplants were possible. Moreover, this graft manipulation
was confirmed to be safe since after each transplant the hema-
tologic and immunologic reconstitutions were rapid and compa-
rable in both arms. No transplant-related mortality was observed.
Minimal residual disease (MRD) was evaluated in PBSC before
and after in vitro purging as well as in the bone marrow after
transplantation by comparing conventional and quantitative PCR.
We confirm that in all the analyzed cases the unmanipulated
aphereses contained a heavy plasma cell contamination with a
median of one neoplastic each 102 normal cells (range 10-1-10-5).
Despite a significant (three to four logs) tumor debulking, all
patients remained PCR positive in vivo. At three years, the esti-
mated event free survival (EFS) is 49% in the control arm and 77%
in the experimental arm (log rank, p= 0.08) while the estimated
OS is 90% and 83% respectively (log rank, p= 0.27). Our results
suggest that autologous transplantation can be safely performed
in multiple myeloma patients using efficiently purged hematopoi-
etic progenitor cells but confirm the urgent need of innovative
protocols for the in vivo eradication of MRD.
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CO107
QUANTITATIVE MOLECULAR DETECTION OF IgH REARRANGEMENT 
IN MULTIPLE MYELOMA: COMPARISON OF TWO INNOVATIVE TECHNIQUES

S. Galimberti,* F. Guerrini,* G.A. Palumbo,° R. Giustolisi,°
M. Petrini* 
*Hematology Section-Oncology, Transplant and Advances in
Medicine Department, University of Pisa; °Hematology Division,
Biomedical Sciences Department, University of Catania

Two innovative quantitative assays for detection of the IgH
rearrangement have been employed at diagnosis and in the fol-
low-up of patients affected by multiple myeloma: the GeneScan
and real-time PCR. The GeneScan PCR technique allows the
amplification of the CDR3 region with a JH-consensus fluores-
cent primer; amplification is followed by a sensitive capillary
electrophoresis on the ABI PRISM 310 Genetic Analyzer (Applied
Biosystem). This sequencing apparatus allows the quantitative
determination of peak areas; by comparison with the area of
different dilutions of a competitor DNA, the quantitation of the
testing sample can be performed. Real-time PCR is an innova-
tive method for quantitative molecular determinations; a cam-
era measures the energy emission from a fluorescent dye at every
PCR cycle. The Threshold Cycle is inversely correlated with the
initial amount of DNA; so, by using an internal control (house-
keeping gene) a quantitative determination can be performed.
In the lymphoproliferative B-cell disorders, the molecular eval-
uation of the IgH rearrangement usually employs expensive and
time-consuming amplification reactions with patient-specific
primers/probes. By using consensus fluorescent primers or CYBR-
GREEN as intercalating dye a satisfying sensitivity and specificity
could be achieved either by GeneScan or Real-time PCR assays.
The two above reported techniques were both employed in 8
patients at diagnosis, on the CD34+ harvests from 15 patients
treated by high-dose therapy and in 9 cases after autotrans-
plant. At diagnosis, a cut-off of 1% for the GeneScan PCR and
a DDCt of 1 for the real-time PCR were chosen: all tested
patients showed the same quantitative results after both mole-
cular analyses. Leukapheresis from all patients resulted still PCR-
positive; nevertheless, both molecular assays showed an analo-
gous reduction of this contamination of 1-3 log. After PBSCT,
17% of molecular remissions were found; in two tested patients
the progression of malignancy was predicted by the increase of
monoclonal IgH rearrangement, detected as an increase of 2
logs by GeneScan PCR and as a relative increase of 6 and 24
times by real-time PCR reactions. These preliminary results show:
1) that consensus primers could be employed instead of patient-
specific primers/probes, with a sensitivity sufficient for the pre-
diction of clinical outcome; 2) that the GeneScan PCR and the
real-time PCR are comparable, suitable molecular quantitative
methods. 

CO108
DRUG RESISTANCE MECHNISMS IN MULTIPLE MYELOMA

D. Damiani, A. Michelutti, P. Masolini, M. Michieli,° R. Stocchi,
A. Sperotto, L. Marin, S. Prosdocimo, G. Fuga, M. Baccarani,* 
R. Fanin
Division of Hematology, Department of Medical and Morpholog-
ical Research, University Hospital of Udine, °Medical Oncology B,

Centro di Riferimento Oncologico, Istituto Nazionale Tumori,
IRCCS, Aviano and *Institute of Hematology “Seragnoli”, 
University of Bologna

Multiple myeloma is a disease in which conventional proto-
cols of chemotherapy lead to poor results in response to treat-
ment and prognosis and the number of complete remissions
remains low, probably because of the presence of an intrinsic or
acquired drug resistance. One of the mechanisms responsible
for this low sensitivity to therapy is the over-expression of trans-
port proteins involved in multidrug resistance (MDR). The three
main proteins involved in this phenomenon are the P-glycopro-
tein (PGP), related to the classic MDR, the multidrug resistance-
related protein (MRP) and the lung resistance protein (LRP),
related to atypical MDR. To detect plasma cells we used a mon-
oclonal antibody (BB4 CD138) that binds a molecule expressed
at high levels in plasma cells and involved in the cellular adhe-
sion to collagen (Syndecan-1). This antibody allows the detec-
tion of plasma cells with results similar to those obtained with
the double staining with CD38/CD45. In our study MDR-related
proteins were evaluated in bone marrow samples by flow cytom-
etry using a double staining with CD138 and the monoclonal
antibody MRK16 (anti-PGP), MRPm6 (anti-MRP) or LRP56 (anti-
LRP). We studied MDR-related protein expression in 19 cases of
multiple myeloma at onset and in 12 cases at the end of induc-
tion therapy (VAD). At onset 9/19 (47%) patients were PGP-
(non-overexpressing cases) (MFI=4.7±0.6), and 10/19 (53%)
were PGP+, (MFI=10±4). After the therapy (VAD) 4/12 (23%)
were PGP- (MFI= 3.9±2) and 8/12 (67%) were PGP+ (MFI=19±6),
with a significant increase of expression intensity (MFI) but not
of the positivity rate. Seven of 19 (37%) cases at onset were
MRP- (MFI=1.3±0.6) and 12/19 (63%) were MRP+ (MFI=7±3).
After the induction therapy 5/12 (42%) cases were MRP-
(MFI=1.6±1) and 7/12 (58%) were MRP+ (MFI=6±3). MRP
expression before and after chemotherapy did not show differ-
ences either in positivity rates or in MFI. Six of 19 (31%) cases
at onset (MFI=6.6±2) and 8/12 (67%) cases after VAD
(MFI=9.9±3) overexpressed LRP with a significant increase of
positivity rates and intensity of expression (p=0.03). In conclu-
sion, these preliminary data show that at least one of the three
MDR-related proteins is frequently overexpressed at onset and
that first-line chemotherapy can increase their expression, par-
ticularly that of LRP.

CO109
PRESENTING FEATURES AND RISK OF MALIGNANT TRANSFORMATION IN
624 CASES OF MONOCLONAL GAMMOPATHIES OF UNDETERMINED 
SIGNIFICANCE

M. Grasso, F. Ficara,* C. Gazzera,* N. Testa,* M. Pistone, 
E. Raviolo, A. Gallamini
Dept. of Hematology, S.Croce Hospital, Cuneo; 
*Immunohematology Service, SS. Annunziata Hospital, Savigliano

A total of 624 patients affected by monoclonal gammopathy
of undetermined significance (MGUS) were consecutively admit-
ted to our hospitals from January 1988 to October 2000 and
were followed with periodic clinical and laboratory examina-
tions. MGUS was diagnosed according to Durie criteria. Median
age was 64 (±12) years. Male to female ratio was 1.2. Isotype

59

haematologica vol. 86(supplement to n. 10):october 2001

38th Congress of the Italian Society of Hematology, Florence, October 7-10, 2001



was IgG in 67%, IgA in 14.5%, IgM 13%, IgD 0,1%, biclonal
MGUS were 2.5%. The light chain was κ in 60% and λ in 40%.
At diagnosis the M-protein level was 1720 mg/dL in the IgG
group, 990 mg/dL in the IgA group and 1130 in the IgM group.
Serum polyclonal Ig reduction was recorded in 95/624 pts (15%).
Bence-Jones proteinuria was present in 41 out of 247 evaluable
pts (16.5%). The β2microglobulin was evaluable in 365 pts and
the mean level was 2 µg/Ll. Marrow aspiration was performed
in 47% (295/694) of the patients; the bone marrow plasma cell
percentage (BMPC) ranged from 1% to 18%, with a mean val-
ue of 4.5% (±3.6). Skeletal X-ray examination was performed in
29.9% (187/924) and osteolytic lesions were found in 5 out of
187 pts (2.67%). Overall 494 out of 624 (79%) pts are evaluable
for the follow-up while 130 pts were lost. The mean follow-up
was 35 months (1-154). Thirty-two pts developed multiple
myeloma and 4 Waldenström’s disease out of 494 pts (7.2 %)
after a median time of 60 months(3-144) from the diagnosis of
MGUS of IgG, IgA and IgM isotype. This group of patients dif-
fered from the population of stable MGUS in the following para-
meters: the initial mean M-component: 2460 mg/dL vs 1720
mg/dL for IgG (p=0.068), 2220 mg/dL vs 990 mg/dL for IgA (p=
0.003), 2210 mg/dL vs 1130 for IgM (p=0.002); BMPC 7.5% vs
4.5%. Bence-Jones proteinuria was present in 25% vs 16.5%. No
difference was recorded for b2m globulin values (2. 1 vs 2.0).
Another small cohort of MGUS patients (23 out of 494 =4.6%)
showed a steady and confirmed increase or M-component val-
ues (defined as an increase of M-component > of 500 mg/dL in
two consecutive controls) but never developed MM after a mean
follow-up 92 months (20-120). These patients were character-
ized by a mean BMPC at diagnosis somewhat higher than con-
trols (5.9% vs 4.5%) and a more frequent reduction of serum
polyclonal Ig levels (30% vs 16%). This retrospective analysis
points to the prognostic significance of the M-component lev-
el, Bence Jones proteinuria and BMPC percentage at MGUS diag-
nosis. According to Baldini we show that MGUS evolving to
myeloma present higher values of these parameters at diagno-
sis and we suggest that a closer follow-up is worthwhile in
patients presenting with M-protein > 2 gr/L for IgG and > 1 gr/L
for IgA and a BMPC > of 5%. 

CO110
PROGNOSTIC VARIABLES FOR MALIGNANT TRANSFORMATION IN 1,104
PATIENTS WITH MONOCLONAL GAMMOPATHY OF UNDETERMINED 
SIGNIFICANCE

C. Cesana, C. Klersy,* L. Barbarano, A.M. Nosari, M. Crugnola,°
E. Pungolino, L. Gargantini, S. Granata,# M. Valentini, E. Morra
Department of Hematology, Niguarda Cà Granda  Hospital, Milan,
*Biometry and Clinical Epidemiology, Scientific Direction, IRCCS
San Matteo General Hospital, Pavia, °Department of 
Hematology, University of Parma, Parma, and #Laboratory of 
Clinical Biochemistry and Hematology, Niguarda Cà Granda 
Hospital, Milan

Most patients with monoclonal gammopathy of undetermined
significance (MGUS) do not require specific treatment and have
a long life span. A subset, however, tends to evolve to lympho-
proliferative disease. Since the benign nature of an MGUS is dif-
ficult to ascertain and repeated examinations of the patient over
long periods are required, it seems important to identify early

factors which might predict a malignant transformation.
Although MGUS may occur in infections, connective tissue dis-
orders, chronic liver disease, cancer and immunosuppression,
whether such conditions may be associated with a higher MGUS
tendency to evolve has not been systematically investigated. Our
purposes were: (i) to evaluate the natural history of MGUS, (ii)
to identify early predictors of evolution, and (iii) to assess
whether associated conditions correlate with disease progres-
sion. Overall 1,104 consecutive patients with IgG (n=811), IgA
(n=114), IgM (n=130), IgD (n=1), and double (n=48) MGUS diag-
nosed from July 1975 to March 1998 were included in the study.
Cumulative survival probability and cumulative probability of
transformation into lymphoproliferative disease were calculat-
ed by means of the Kaplan Meier estimator. Univariate and mul-
tivariate Cox models were used to identify possible predictors of
malignant evolution. At diagnosis, a connective tissue disorder,
the serologic evidence of hepatitis B virus or hepatitis C virus
infection and a solid tumor were present in 0.6%, 7.6% and
6.1% of patients, respectively. Twenty-three patients received
immunosuppression for previous heart (n=14), kidney (n=2) or
allogeneic bone marrow (n=7) graft. In 22 cases paraprotein dis-
appearance was registered at a median of 9 (range, 3 to 192)
months after first detection. Cumulative transformation proba-
bility at 10 and 15 years was 14% and 30%, respectively. At a
median follow-up of 65 (range, 12 to 239) months, 64 MGUS
cases (5.8%) evolved to multiple myeloma (n=43), extra-
medullary plasmacytoma (n=1), primary amyloidosis (n=1),
Waldenström’s macroglobulinemia (n=12), non-Hodgkin’s lym-
phoma (n=6) and B-chronic lymphocytic leukemia (n=1). Evolu-
tion was recorded in 5 and 3 patients with viral hepatitis and
cancer, respectively. No progression was detected in patients
with a connective tissue disorder, or who were receiving
immunosuppression for a previous graft. At multivariate analy-
sis, > 5% bone marrow plasmacytosis, detectable Bence Jones
proteinuria, polyclonal serum immunoglobulin reduction and
high erythrocyte sedimentation rate (ESR) were independent
factors influencing MGUS transformation. Age, sex, serum β2-
microglobulin, serum albumin, the presence of a double mono-
clonal protein, connective tissue disorder, viral hepatitis or sol-
id tumor, as well as a previous transplantation, were not asso-
ciated with a higher incidence of disease evolution. Careful eval-
uation of bone marrow plasmacytosis, urinary paraprotein, back-
ground immunoglobulins, and ESR might help to identify at pre-
sentation patients with MGUS requiring stricter monitoring. Fur-
ther investigations and longer follow-up studies are necessary
to reveal all the possible complications related to immune sys-
tem alterations in MGUS patients. 

CO111
ROLE OF BONE DISEASE BIOCHEMICAL MARKERS IN  ASYMPTOMATYC
MYELOMA IN IDENTIFYING PATIENTS AT HIGH RISK OF PROGRESSION 

L. Arcaini, A. Corso, S. Mangiacavalli, C. Astori, E. Orlandi, 
A. Lorenzi, F. Passamonti, C. Klersy,* C. Pascutto, 
A. Canevari-Sciorati, M. Lazzarino, C. Bernasconi
Division of Hematology, Policlinico San Matteo, Pavia 

Design and Methods. We studied osteocalcin (BGP) and bone
alkaline phosphatase (b-AP) as indices of osteoblastic activity,
and deoxypyridoline (DPD) as a marker of bone resorption, in
fifty-two MM patients, 39 patients with monoclonal gammopa-
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thy of undetermined significance (MGUS), and 30 normal con-
trols. Of the 52 MM patients, 10 showed lytic lesions at standard
X-rays and 42 did not; 21 were untreated and 31 had been treat-
ed with chemotherapy. Results. DPD levels were higher in MM
patients than in patients with MGUS or healthy controls
(p=0.0001 and p=0.0008, respectively). No statistical differences
were seen between patients with MGUS and healthy controls.
BGP serum levels were significantly lower in MM patients than
in MGUS patients (p=0.001) or healthy controls (p=0.001). b-AP
was significantly higher in MGUS patients than in MM patients
(p=0.04). Biochemical parameters were analysed in a continuous
fashion and after dichotomization with respect to normal ones.
Abnormal high values of DPD showed statistically significant cor-
relations with presence of osteolysis (p=0.008), advanced stage
(p=0.03) and abnormal β2-microglobulin values (p=0.03), while
DPD as a continuous variable correlated significantly only with
the presence of osteolysis (p=0.02). In contrast, neither BGP nor
b-AP showed statistical correlations with the presence of lytic
lesions, or with other clinical or laboratory parameters. In 15
patients followed with serial controls, modifications of DPD lev-
els reflected bone disease status well. Of the 42 patients with-
out radiologic evidence of skeletal lesions, 15 had abnormal DPD
values. Spinal magnetic resonance imaging (MRI) showed initial
lytic lesions in 10 of them. Interpretation and Conclusions. Bio-
chemical markers of bone metabolism are useful in evaluating
and monitoring skeletal involvement in MM patients. They may
help to identify: 1) from among patients without radiologic evi-
dence of lytic lesions, those who deserve more accurate exami-
nations (namely MRI); 2) from among asymptomatic patients,
and in association with spinal MRI, those patients at higher risk
of progression who might benefit from early treatment.

CO112
A MULTICENTER CLINICAL TRIAL OF SALVAGE THERAPY WITH 
THALIDOMIDE FOR PATIENTS WITH ADVANCED RELAPSED AND 
REFRACTORY MULTIPLE MYELOMA

P. Tosi, E. Zamagni, C. Cellini, F. Patriarca,* M. Gobbi,°
M. Ballerini,° P. Musto,# F. Di Raimondo,@ F. Lauria,^
P. Galieni,^ L. Gugliotta,§ L. Masini,§ A. Vacca,** R. Ria,** 
D. Cangini, M. Baccarani, S. Tura, M. Cavo
Institute of Hematology and Medical Oncology “Seràgnoli”
Bologna University; *Division of Hematology, University Hospital,
Udine, °Chair of Hematology, Dept. of Medicine Genova, #Division
of Hematology, IRCSS “Casa Sollievo dalla Sofferenza” S. 
Giovanni Rotondo, @Division of Hematology, Catania University,
^Division of Hematology, Siena University, §Division of 
Hematology, Arcispedale S. Maria Nuova Reggio Emilia;*
*Dept. of Biomedical Sciences, Internal Medicine and Oncology 
Section, Bari University

Few therapeutic options are presently available for multiple
myeloma (MM) patients who relapse after autologous or allo-
geneic stem cell transplantation, as well as for patients who are
refractory to conventional chemotherapy and are not eligible
for salvage high-dose therapy. Thalidomide, a glutamic acid
derivative with anti-angiogenic properties, has been recently
proposed as an effective therapy for patients with advanced
refractory disease. From October 1999 to January 2001, 65
patients (46M/19F) from 7 Italian Institutions were treated with

thalidomide. Their median age was 63 years (range 35-78); 26
patients relapsed after autologous stem cell transplantation,
either single (n = 12) or double (n= 12); 38 patients had disease
progression after ≥ 2 lines of conventional chemotherapy, 2
patients relapsed after allotransplant, 1 patient had not received
previous treatment. All patients were in stage III, median β2

microglobulin was 2.9 mg/L, median bone marrow plasma cell
infiltration was 50%. Thalidomide was initially administered at
100 mg/day; if well tolerated, the dose was to be increased seri-
ally by 200 mg every other week to a maximum of 800mg/day.
Median administered dose of thalidomide was 400mg/day. WHO
grade > II toxic effects were constipation (52%), lethargy (34%),
skin rash (11%), peripheral neuropathy (14%) and leukopenia
(3%). Sixty patients are presently evaluable for response; of
these, 17 (28.3%) showed > 50% reduction in serum or urine M
protein concentration and 11 (8.3%) showed > 25% tumor
reduction, for a total response rate averaging 46.6%. After 8
months median follow-up, 15/28 patients are alive and pro-
gression-free (at 2 to 16 months), 12 patients have relapsed, 1
patient died of pulmonary edema while still in partial remission.
Among pre-treatment variables that were analyzed for their
potential relationship with tumor response, only the concentra-
tion of vascular endothelial growth factor (VEGF) in the condi-
tioned media obtained upon culture of bone marrow plasma
cells was statistically significant. In patients who responded
favorably to thalidomide plasma cells secreted a significantly
lower amount of VEGF than observed in resistant patients
(126.45±165 pg/mg vs 227.11±70 pg/mg, p=0.04). These data
confirm that thalidomide is active in patients with advanced
relapsed/refractory MM and represent the basis for ongoing clin-
ical trials aimed at testing the role of this drug as front line
therapy for newly diagnosed disease.

CO113
DOUBLE AUTOLOGOUS TRANSPLANTATION WITH PERIPHERAL BLOOD
PROGENITOR CELLS PURGED WITH NEGATIVE SELECTION VERSUS 
UNMANIPULATED PBPC IN NEWLY DIAGNOSED MULTIPLE MYELOMA
PATIENTS: FINAL EVALUTATION OF BOLZANO (I) -MUNICH (D) STUDY

P. Coser, M. Mitterer,* N. Pescosta, M. Svaldi, P. Fabris, 
G. Amaddii, M. Casini, B. Emmerich,° C. Straka°
Divisione di Ematologia, Centro Trapianto Midollo Osseo,
Ospedale Regionale Bolzano-Italia, *Centro Trasfusionale,
Ospedale Merano-Italia, °Department of Hematology and Oncol-
ogy Ludwig Maximillians University, Munich, Germany

Between 1995 and 2000, 110 consecutive patients, median
age 53, median serum β2 microglubulin 2,7 mg/L (range 1.4 -
14.3) in advanced stage of disease, were treated with a sequen-
tial chemotherapy and tandem transplantation similar to that
proposed by B. Barlogie but different in three points: a) after 3
VAD courses (vincristine, doxorubicin, dexamethasone), instead
of Cyclophosphamide for mobilizing the PBPC we used the IEV
regimen (Ifosfamide 2500 mg/m2 for 3 days, Epirubicin 100
mg/m2 for 1 day and etoposide 150 mg/m2 for 3 days) which can
be administered in outpatients with excellent collection of PBPC:
b) In 53 patients the second transplantation was performed with
PBPC purged with negative selection using a cocktail of 3, 4 or
5 B-lineage antibodies and immunomagnetic beads (MaxSep
system-Baxter, Unterschleißheim, Germany);  c) The contami-
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nation of the apheresis products and the minimal residual dis-
ease (MRD) were controlled by Gene Scan Analysis after CDR III
PCR. After collection of the PBPC the patients were treated with
EDAP (etoposide, dexamethasone, Ara-C, cisplatin) regimen and
then underwent a double transplantation, the first one with
unmanipulated PBPC and the second one (3 months later) with
purged or not purged apheresis product. The conditioning regi-
men for both transplantations was high-dose Melphalan (200
mg/m2). Out of 110 patients 32 were in stage II A and 78 in
stage III A. The purging efficacy using a panel of 3, 4 or 5 anti-
B monoclonal antibodies was similar (3 log) and the engraftment
after the first transplantation (unmanipulated) and the second
transplantation (purged) was identical (10 days for 0.5 × 109/L
neutrophils, 11 days for 20 × 109/L platelets and 15 vs 17 days
for 50 × 109/L platelets). One patient had a transitory graft fail-
ure due to reactivation of CMV infection after the second trans-
plant. The treatment-related mortality for all patients was 5%.
With PCR analysis of the CDR III and CDR I region, we docu-
mented that the immunomagnetic bead B-cell fractions isolat-
ed from the apheresis products, were contaminated by myelo-
ma precursor cells in 86% of the collections. The outcome of the
transplanted patients was strictly correlated with the clonal pat-
tern of the B-cell fraction revealed by the PCR analysis on the
magnetic beads. Patients showing a predominantly monoclonal
B-cell population in their apheresis products had an event free
survial (EFS) of 20% at 40 months, in comparison to 50% for
patients showing a polyclonal or oligoclonal pattern. Complete
remission (CR) (Bone marrow, Bence Jones, IF: negative) and
partial remission (PR) were obtained in 48% and in 37%, respec-
tively. Examining the whole population, the impact of the purg-
ing was favorable: in fact the median EFS for 53 patients trans-
planted with purged PBPC was 40 months versus 22 months for
the patients transplanted with unmanipulated PBPC (p = 0.038).
The median overall survival (OS) was not reached for purged
patients being 72% at 4 years after the first autograft, versus 48
months for not purged patients (p = 0.048). Our results confirm
that a multi-regimen induction and tandem transplantation rep-
resents today a favorable therapy for newly diagnosed myeloma
patients and that the purging with negative selection can
improve the EFS of the patients prolonging the status of CR. 

CO114
MELPHALAN 100 mg/m2 AND MELPHALAN 200 mg/m2 SHOWED SIMILAR
CLINICAL OUTCOME IN NEWLY DIAGNOSED MYELOMA PATIENTS 

A. Palumbo, S. Triolo,* S. Bringhen,* C. Rus,* P. Omedè,* 
A. Bertola,* L. Giaccone,* F. Cavallo,* P. Falco,* 
A. Bianchi,* C. Tarella, T. Caravita,* P. Musto, S. Amadori, 
M. Carotenuto,* A. Pileri,* M. Boccadoro 
Divisione di Ematologia dell'Università di Torino, Azienda 
Ospedaliera S. Giovanni Battista, Torino; Cattedra di Ematologia,
Policlinico S. Eugenio, Roma,;  Department of Onco-Hematology,
IRCCS, Casa Sollievo della Sofferenza, S. Giovanni Rotondo, 
Foggia

Several trials have shown the superior clinical impact of high
(usually 200 mg/m2, MEL200) and intermediate-dose melphalan
(100 mg/m2, MEL100) followed by stem cell support versus oral
melphalan and prednisone in multiple myeloma patients. The
outcome of myeloma patients treated with MEL100 versus those
treated with MEL200 is still unclear. Here we describe a retro-
spective case-match analysis between MEL100 and MEL200 in
two groups of patients with similar clinical conditions to inves-
tigate their comparative outcomes. Between 1993 and 1999, 81
patients (median age 63) were treated at diagnosis with MEL100
followed by stem cell support. We compared their clinical out-
come to a control group of 81 pair mates (median age 50)
matched for serum β2-microglobulin levels and Durie and
Salmon clinical stage. The control group conditioning regimen
was MEL200 or dose-intensive comparable treatments: 45
patients were treated at diagnosis with single autologous trans-
plantation and 36 with double autologous transplantation.
Transplant-related mortality was 4% after MEL100 and 7% after
MEL200 (p=0.1). CR was 43% after MEL100, 63% after MEL200
(p =0.1). Median EFS was 30.4 months in the MEL100 group, 32.6
months in the MEL200 group. Median OS was 56.8 months for
MEL100 and 52.5 months for MEL200. In this study MEL200
was not significantly superior to MEL100 in term of CR, EFS and
OS despite a significant difference of age (63 vs 50, p<0.0001).
This study supposes that the optimal melphalan dose for high-
dose in muliple myeloma is not yet clearly established.

Supported in part by AIRC, AIL, MURST.
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CO115 
ASSOCIATION OF INTERLEUKIN-1 RECEPTOR ANTAGONIST ALLELE 2 WITH
CHRONIC GRAFT-VERSUS-HOST DISEASE

A.M. Vannucchi, S. Glinz, A. Bosi, G. Longo, L. Bianchi, 
R. Biagini, S. Guidi, S. Ciolli, L. Lombardini, R. Saccardi, 
A. Caremani, V. Fossombroni,* G. Rombolà,* P. Rossi Ferrini
Bone Marrow Transplant Unit, Dept. Hematol,* U.O. Immunogen.,
Az. Osp. Careggi and Univ. Florence

GVHD is the major complication of hematopoietic stem cell
transplant (HSCT) even after extensive HLA-matching of recip-
ient and donor; this seems to suggest that other factors besides,
or in association with, HLA-coded differences might have a role
in the immunologic host/donor interactions that characterize
GVHD. Cytokines are important mediators of aGVHD, affecting
both the initial afferent phases and the effector ones leading to
cellular damage at the level of target organs; on the other hand,
cGVHD has many features typical of a chronic autoimmune dis-
order. Cytokine gene polymorphisms have been associated with
different levels of in vitro cytokine production and with occur-
rence or severity of several autoimmune disorders; furthermore,
previous studies have shown association of IL-10 and TNF-α
gene polymorphisms with TRM or aGVHD occurrence in HSCT
recipients. Since interleukin-1 may be involved in the initial
phases of cytokine dysregulation that occurs in GVHD, we sought
to determine whether gene polymorphisms for IL-1β and its
receptor antagonist (IL-1RA) were associated with GvHD. Gene
polymorphisms for IL-1RA and IL-1β have been associated with
insulin-dependent diabetes, multiple sclerosis, inflammatory
bowel disease, rheumatoid arthritis, and Sjögren syndrome. Fifty-
three HSCT patients (48 from sibling donors, 35 MUD transplants),
and their donors, were studied. A 249-bp fragment in the V exon
of IL-1β gene (nt 3816-4066) was amplified by PCR, and the pres-
ence of TaqI restriction site assessed by amplicon digestion; a poly-
morphism in intronic region 2 of IL-1RA gene (IL-1RN), consisting
of a variable number of an 86-bp tandem repeat up to a penta-
allelic repeat, was amplified by PCR and directly analysed. We
found that IL-1RA allele 2 (=240 bp) in the recipient, either in
the homozygote or eterozygote form, was associated with a sig-
nificantly higher incidence of chronic GVHD, but not of aGVHD;
on the other hand, IL-1β gene polymorphisms were not associ-
ated with either acute or chronic GVHD or TRM. However, the
combination of the pro-inflammatory cytokine gene polymor-
phism IL-1RA allele 2/ IL-1b TaqI+ (that has been associated with
higher in vitro IL-1β production) showed an incremental signif-
icance on cGVHD occurrence and severity. In a multivariate
analysis, IL-1Ra polymorphisms remained a strong independent
risk factor for cGVHD together with previous aGVHD. Analysis of
donor’s polymorphisms also showed that IL-1RA allele 2 was
associated with cGVHD occurrence; donor’s IL-1β gene poly-
morphism showed no association with clinical events in the
recipient. Determination of IL-1RA polymorphisms may be of
help in identifying HSCT recipients at high risk for chronic GVHD,
with the aim to design effective preventive therapies and/or to
adopt more aggressive therapeutic protocols

CO116
IN VIVO MODEL OF NOVEL CD20 SUICIDE GENE SYSTEM*

N. Di Gaetano, E. Cittera, J. Golay, M. Introna 
Laboratory of Molecular Immunohematology, Istituto di Ricerche
Farmacologiche M. Negri, Milan

The use of allogeneic bone marrow transplantation is ham-
pered by the development of graft-versus-host disease (GVHD).
Several attempts have been made to genetically manipulate T
lymphocytes in order to control GVHD. We recently described a
novel suicide gene system based on the transduction of T cells
with human CD20 cDNA. CD20 gene modified cells should
become susceptible to exposure to monoclonal anti-CD20 Rit-
uximab antibody (Roche). Double positive CD3/CD20 T cells can
be rapidly selected by immunoaffinity and show rapid and effi-
cient lysis in vitro upon rituximab and complement addition. A
preclinical in vivo model, which would evaluate the possibility of
killing CD20 gene modified cells in vivo, is needed in order to fur-
ther develop this idea in the clinic. We have used a mouse T
lymphoma cell line (EL-4) syngenic with the C57/Bl6 mouse
strain and have infected this line with the Moloney-derived
retroviral vector Pinco carrying the cDNA of the human CD20
antigen under the control of LTR (LTR-CD20-LTR). EL-4 CD20+

express high levels of human CD20 (124000 molecules per cell
as measured by Quantibrite assay) and such expression has
remained stable for more than a year in continuous culture. Cells
were completely lysed in less than three hours exposure to 5
ng/µL of Rituximab in presence of 25% human or mouse serum.
We have then injected several animals with EL-4 wild type (EL-
4 wt) or genetically modified EL-4 CD20+ by either i.p. or i.v. We
found that CD20 transduction did not alter tumour formation at
various sites or survival by either route of administration. In
order to test the efficiency of Rituximab administration in vivo
we chose the dose of 1× 104 cell per mouse which kills 100% of
animals in 4-5 weeks. 150 µg Rituximab i.p., given either as a
single dose at day +1 or as a repeated injection twice weekly for
four weeks, protected 100% of the animals. We are at the
moment evaluating the efficacy of Rituximab treatment in vivo
by amplifying the human CD20 molecule by semiquantitative
PCR. Our present data show that an in vivo murine model for Rit-
uximab induced killing of CD20 modified T cells is available
which will be further developed.

* This work is supported in part by Roche-Italia

CO117
DENDRITIC CELLS (DC1 AND DC2) RECOVERY AFTER ALLOGENEIC AND
AUTOLOGOUS STEM CELL TRANSPLANTATION

R. Stocchi, D. Damiani, P. Masolini, A. Michelutti,  A. Geromin,
M. Cerno, A. Sperotto, M. Baccarani,* R. Fanin 
*Division of Hematology, Udine University; Division of 
Hematology, Bologna University

In peripheral blood (PB) two subsets of dendritic cells (DC)
have been identified: DC type 1, myeloid, are lineage negative,
HLA-DR positive and CD11c positive; DC type 2, lymphoid, are lin-
eage negative, HLA-DR positive and CD123 positive. DC1 activate
T lymphocytes, while DC2 seems to induce antigen-specific tol-
erance. We used a 3-colour flow cytometric assay to assess DC1
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and DC2 reconstitution in 14 patients undergoing allogeneic
transplantation for hematological malignancies: 8 patients
(group 1) received CD34 positive selected PBSC plus 1× 107 CD3
positive cells from an HLA identical sibling donor, while 6 patients
(group 2) received not manipulated bone marrow stem cells from
a matched unrelated donor. A cohort of 23 autologous trans-
plant patients was used as control group. DC were identified in
lysed whole blood as lineage negative (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 2.5±0.1 and
2.8±02.1 (group 1) and 2.9±0.5 and 1.6±0.1 (group 2): this num-
bers 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 both allogeneic and autologous patients at day
0 and day +7 the mean DC1 and DC2 number was lower than
0.02±0.001. All autologous patients recovered to the pre-trans-
plant number of DC1 and DC2 within day plus 20 from transplant
(3.0±0.1 and 2.7±0.1), reaching to normal numbers after 6
months from transplant (6.2±0.1 and 5.7±0.1). In allogeneic
patients instead, the mean DC1 and DC2 number was lower at
day + 20 and day + 60 in both groups and recovered to the pre-
transplant number at day +90 (1.2±0.1 and 2.0±0.1-group 1;
2.4±0.1 and 2.4±0.1-group 2). One year after transplant mean
number of DC1 and DC2 was lower than in normal subjects in
group 1 (1.4±0.1 and 1.1±0.1) but similar to normal subjects in
group 2 (5.0±0.1 and 3.1±0.1). In conclusion, DC1 and DC2 recov-
ery is markedly delayed following allogeneic transplant (espe-
cially in manipulated stem cells transplants) if compared with
autologous transplant: this is probably linked to a delay in
immune system reconstitution. Studies are in progress to evalu-
ate the relationship between DC reconstitution and graft-versus-
host disease.

CO118
IMMUNOMAGNETIC SELECTION OF HAEMOPOIETIC PRECURSOR FOR 
ALLOGENEIC STEM CELL TRANSPLANTATION

F. Falzetti, T. Zei, R. Iacucci Ostini, M. De Ioanni, R. Goracci,
F. Aversa, M.F. Martelli, A. Tabilio
Department of Clinical and Experimental Medicine, Hematology
and Immmunology Section, University of Perugia

Haemopoetic stem cells after human recombinant Granulocyte-
Colony Stimulating Factor (rh G-CSF) mobilisation in peripheral
blood (PBSC) are widely used in autologous and allogeneic bone
marrow transplantation. Particularly, when mega doses of stem
cells are infused, the HLA barrier is overcame, and this has made the
mismatched bone marrow transplant clinically feasible. This objec-
tive can only be achieved with extensive T-cell depletion of PBSCs
before the transplant so that GvHD is successfully prevented. Stan-
dard physical and immunological techniques of T cell depletion are
difficult, if not impossible, to apply to PBSC because of the huge cel-
lularity and the large number of T lymphocytes. In this study we
report our results in recovery, purity, B and T lymphocyte depletion
after positive selection of CD34+ haemopoietic stem cells using th
CliniMACS device (Miltenyi), which is based on a large scale mag-
netically activated cell separation system (MACS). 452 leukaphere-
sis products from 120 normal donors after mobilisation with rh G-
CSF were selected. The starting cell fraction contained a median of

0.73% CD34+ cells (range 0.11-2.66) and median WBC count of 39.5
× 109 (range 7.1-142). After selection we achieved a median WBC
count of 267x106 (range 23-960). A median purity of 89.9% (range
23 - 98.4) was obtained and a median recovery of 81% compared
with starting CD34+ cell numbers in the leukapheresis products.
Selected products showed a 4.6 log10 T cell depletion and 3.1 log10

of B cell depletion. In conclusion this procedure ensures sufficient
T cell depletion to prevent GvHD in matched and mismatched trans-
plants. Haemopoietic stem cell recovery rates are good enough to
ensure sustained engrafment. The methodology also provide high
level B- cell depletion which prevents post-transplants EBV- relat-
ed lymphoprolyferative disorders.

CO119
IN VITRO KINETIC OF HEMATOPOIETIC AND STROMAL CELL RECONSTITUTION
AFTER UNRELATED CORD BLOOD AND BONE MARROW TRANSPLANT

F. Agostini, L. De Felice, MC. Rapanotti, MG. Mascolo, AP. Iori,
AM. Testi, A. Mengarelli, P. Pignoloni,  G. Cimino, M. Screnci, 
F. Mandelli, W. Arcese
Hematology, Department of Cellular Biotechnologies and 
Hematology, University “La Sapienza” Rome

The kinetic of hematopoietic reconstitution has been studied by
in vitro cultures in 50 patients receiving Cord Blood (CB=26) or
Bone Marrow (BM=24) transplant from an unrelated donor. The
number of cells infused was:

NC MNC CFU-GM BFU-E CFU-GEMM
×104/kg ×107/kg ×107/kg ×104/kg ×104/kg

CB (n=26) 4.3 ± 2.9 1.6 ± 0.9 2.4 ± 3.0 1.3 ± 1.0 1.8 ± 1.4
p<0.001 p<0.001 p=0.003 p<0.001 p=NS

BM (n=24) 36.0 ± 17.4 9.6 ± 5.5 8.8 ± 9.7 11.7 ± 9.0 1.8 ± 2.0

Time to PMN >0.5×109/L and to Plts>20×109/L for CB and BM
transplants were 30.5 vs. 20 days and 58.5 vs. 20 days respec-
tively. The in vitro growth was evaluated at day +20, +35, +60,
+100 and thereafter every 3-6 months. Although the number of
cells/progenitors infused was significantly different the in vitro
hematopoietic reconstitution after transplant was quite similar
in the two groups of patients. In CB recipients the growth of
hematopoietic progenitors (CFU) progressively increased by time.
In BM recipients the kinetic of in vitro reconstitution was char-
acterised by a variable growth pattern with a high number of
colonies in the first control followed by a significant decrease of
the CFU number at day +35. At 3 years after transplant, the
clonogenic potential in both groups remained at the low limit
of the normal range. Stromal cell reconstitution was studied in
13 patients (CB=9, BM=4) and a confluent layer was detected
in 7/9 CB and 3/4 BM in cultures established only later than 6
months after transplant. Individual-specific VNTR genetic loci
were amplified by PCR to determine the origin of stromal cells
after removal of macrophages. Preliminary results show that in
CB recipients the fibroblasts were of host origin, whereas a con-
dition of mixed chimerism was detected in patients transplant-
ed with BM cells. From the in vitro study we can conclude that:
1) the hematopoietic reconstitution tends to reach a normal
pattern by time and seems to be independent from the cell dose
infused; 2) the chimerism of stromal cells is absent in CB and
mixed in BM recipients.
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CO120
DETECTION OF ENGRAFTMENT VERSUS AUTOLOGOUS  RECOVERY BY 
FLUORESCENCE CYTOMETRY FOLLOWING BONE MARROW 
TRANSPLANTATION (BMT) OF β-THALASSEMIC PATIENTS

Y.C. Chang, G. La Nasa, P. Asili, R. Littera, M. Arras, L. Contu
BMT Center, R. Binaghi Hospital, University of Cagliari

Following BMT, the number of circulating blood cells decrease
and then increase again as the bone marrow is repopulated by
cells of (1) donor origin, in the case engraftment; (2) patient
origin, in the case of graft rejection and autologous recovery; or
(3) both donor and patient, in the case of mixed chimerism. Dur-
ing this phrase, identify of the circulating cells is usually estab-
lished through FISH analysis and DNA analysis using and poly-
morphic markers in which the patients and donors have distinct
alleles. We propose a novel method to detect engraftment that
is based on differential fluorescence intensities of HbF contain-
ing erythrocytes (F cells) found in patients are homozygous β-
thalassemia (BB) and donors are either non-carrier (NN) or het-
erozygous carriers (BN). In the non-anemic population, the per-
centages of F cell vary from less than 1% to around 30%. Ery-
throcytes of homozygous β-thalassemia major patients contain
little or no HbA. Therefore when their peripheral blood is stained
with FITC-conjugated anti-HbF monoclonal antibody, the fluo-
rescence intensities of their circulating F cells are much higher
than those of donor origin. We define relative fluorescence (RF)
as the mean fluorescence intensity of F cell divided by the mean
fluorescence intensity of non-F cell. The RFs found in NN and BN
samples are significantly lower than those of the patients (NN:
14.6±2.3; BN: 20.7±4.3; BB: 48.4±5.1; p < 0.0001) and there is
no overlap in the 82 samples (8 BB, 36 BN and 38 NN) studied.
In cases of allogenic engraftment, the RF of patients' F cells
clearly changed from level of the thalassemic patient to that of
a BN/NN. When the donor bone marrow was rejected, a popu-
lation of very fluorescent F-cell reappeared and the RF returned
to the value of a BB patient. Analysis of F-cell profile can be done
in as little as 3-hours with a flow cytometer and commercially
available monoclonal antibody. This method offers a fast and
reliable assessment to the engraftment/rejection status of β-
thalassemic patients during recovery from BMT. 

CO121
FLOW CYTOMETRIC DETECTION OF RED BLOOD CELL ENGRAFTMENT AFTER
ALLOGENEIC BONE MARROW TRANSPLANTATION

C. Cacciapuoti, C. Selleri,* F. Giglio, G. De Rosa,*  P. Concilio, 
L. Pezzullo,* L. Luciano,* M. Volpicelli,* B. Rotoli,* S. Formisano
Chairs of Immunohematology and *Hematology, Federico II 
University, Naples

AB0 discrepancy between donor and recipient is observed in
20 to 30% of all allogeneic bone marrow transplants (BMT).
Currently, the best approach to manage patients with major
ABO-incompatible bone marrow transplants is to infuse after
BMT red blood cells (RBC) compatible with both recipient and
donor blood types. The detection of chimerism by RBC engraft-
ment analysis in AB0 incompatible allogeneic bone marrow
transplanted patients may help clinicians to choice the best time

to perform transfusions with donor RBC group. RBC engraft-
ment analysis is also used to testify stem cell engraftment and
to detect mixed chimerism after BMT. We compared the gel test
(DiaMed-ID Micro Typing System), which is routinely used for the
detection of RBC antigen-antibody reactions, with detection and
quantitation of RBC subpopulations by flow cytometry. Mixed
RBC subpopulations were detected by flow cytometry using RBC
indirectly labelled with human antisera directed to the A, B and
H RBC antigens and FITC-conjugated anti-human IgG Fab (Ortho
Diagnostic). Double populations by mixing RBC antigens from
normal donors in mixtures ranging from 0.5 to 100% of RBC
were artificially made. By analysing these mixtures with the gel
test, we found that the limit of detection of different RBC pop-
ulation was about 20%. By flow cytometry, the measured val-
ues allowed the detection of less than 1% of different cells in
artificially mixed populations. Blood samples from 12 AB0
incompatible allotransplanted patients were evaluable for donor
repopulation at one or more points during the first 6 months and
then every 6 months after BMT. Gel test revealed mixed red cell
chimerism, ranging from 20% to 71%, starting from 40 days
after AB0 incompatible BMT, whereas flow cytometry was able
to detect donor RBC starting from day 20 after BMT. By flow
cytometry, we detected RBC mixed chimerism (mean value of
donor RBC: 23.5%, range: 6-63%) from day 10 to 45 and RBC
full chimerism from day 90 to 120 after BMT in 11 out of 12
patients. In addition, donor RBC reduction during long-term fol-
low-up enabled early detection of relapse in one patient. How-
ever, in other 3 cases of malignancy relapse after BMT, flow cit-
ometry still showed full donor RBC population, while marrow
cytogenetic analysis showed only autologous metaphases. These
finding suggest that flow cytometric detection of mixed
chimerism after ABO incompatible BMT: 1) represent a simple,
sensitive and unexpensive method to quantitate erythrocyte sub-
populations and to follow engraftment; 2) may reveal RBC
engraftment earlier than gel test; 3). provides appreciable help
to choice the right time to support transplanted patients with
donor RBC; 4) may have more general applications for the study
of other hemopoietic chimeras.

CO122
TOLERANCE INDUCTION BY HUMAN CD34+ CELLS AND ANTI-CD40L 
ANTIBODY PLUS CTLA-4 Ig: PRECLINICAL STUDIES

M. Arpinati, G. Chirumbolo, M. Baccarani, S. Tura, D. Rondelli
Institute of Hematology and Medical Oncology “Seràgnoli”,
University of Bologna

We previously demonstrated that subsets of human CD34+

cells rapidly upregulate costimulatory molecules such as CD40
and CD86, and induce allogeneic T cell proliferation in vitro. In
this study we addressed the hypothesis of whether allogeneic T
cell reactivity to CD34+ cells can be inhibited and T cell tolerance
can be induced by blocking CD40:CD40L and/or B7:CD28 path-
ways. In vitro primary mixed lymphocyte cultures (MLC) were
performed with irradiated normal G-CSF-mobilized-CD34+ blood
cells obtained by high gradient magnetic separation, or mononu-
clear cells (MNC) from the same donor, and HLA mismatched
allogeneic CD4+ T cells or MNC as responders for six days. Anti-
CD40L (CD154) monoclonal antibody (BIOGEN Inc., Cambridge,
MA, USA) induced on average 55±20% and 64±20% inhibition
of T cell response to CD34+ cells and to MNC, respectively, but
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a higher dose of the antibody was required with CD34+ cells (50
mg/µL) than with MNC (2 mg/µL). T cell alloreactivity was sim-
ilarly reduced also by CTLA-4 Ig (2 mg/µL): 56±5% inhibition
with CD34+ cells, and 65±7% inhibition with MNC, respective-
ly, whereas combination of CD154 and CTLA-4 Ig potently
blocked T cells after stimulation with either CD34+ cells (86±9%
inhibition) or with MNC (84±10%) in primary MLC. After primary
MLC, responder cells were rechallenged with irradiated stimu-
lators from the same donor in secondary MLC to address whether
T cell unresponsiveness was achieved. Complete inhibition of
secondary T cell response was observed only with responders
obtained from cultures with CD34+ cells, or MNC, in the pres-
ence of both CD154 and CTLA-4 Ig (on average 89±15% and
82±3% inhibition, respectively). Also, T cell unresponsiveness
was antigen-specific since comparable responses to third party
stimulators were obtained by anergic or control T cells. Inter-
estingly, addition of IL-2 (50 UI/µL) did not seem to reverse T cell
unresponsiveness. Finally, we demonstrated that irradiated
CD34+ cells induce potent allogeneic cytotoxic responses in a
standard 51Cr release assay. In these experiments addition of
CD154 did not affect generation of cytotoxic T cells after stim-
ulation with CD34+ cells, while CTLA-4 Ig alone prevented cyto-
toxicity. In conclusion, since CD154 and CTLA-4 Ig have a syn-
ergistic effect in inducing T cell anergy after stimulation with
human purified CD34+ cells in vitro, new strategies for inducing
tolerance across HLA barriers may be investigated in allogeneic
hematopoietic CD34+ cell transplantation. 

CO123
CIDOFOVIR AS PRE-EMPTIVE THERAPY PCR-BASED FOR CMV 
REACTIVATION IN ALLOGENEIC STEM CELL TRANSPLANT RECIPIENTS  

B. Bartolozzi, F. Gigli, S. Guidi, S. Ciolli, L. Lombardini, 
R. Saccardi, A.M. Vannucchi, D. Laszlo, A. Bosi, P. Rossi Ferrini
BMT Unit, Dept of Hematology, University of Florence

CMV infection remains the most frequent infectious compli-
cation after HSCT: pre-emptive therapy at the time of viral
detection has been shown to reduce the risk of progression to
CMV disease and DNA-PCR represents the most sensitive assay
to detect CMV infection. Cidofovir (CDV) is a nucleoside analogue
with proven in vitro effects against CMV and has been success-
fully used in AIDS patients with CMV retinitis. With the aim of
evaluate the efficacy and toxicity of CDV employed as PCR-based
pre-emptive therapy in patients at high-risk for CMV infection,
we performed a prospective study in 56 patients consecutively
submitted to allogeneic stem cell transplantation in our Unit
from April 99 to October 2000. Sixteen patients (28,5%) (AML
n=7; LLA n=3; CML n=4; MM n=2) transplanted from HLA-iden-
tical sibling donor (n=6), a matched unrelated donor (n=8) and
from a partially-matched (4/6) cord blood (n=2) became CMV
PCR positive; 14 of them entered the study. Patients were mon-
itored or CMV infection twice weekly between days 15 and 30
and then weekly by pp65 antigen assay and qualitative and
quantitative blood/plasma CMV-PCR. CDV dosage was of 5
mg/kg once every week for two weeks followed by a mainte-
nance therapy (3 mg/kg) every two weeks. All pts received
Probenecid and hydratation and their plasmatic level of creati-
nine and proteinuria were daily monitored. Success of treatment
was defined as negative, qualitative and quantitative CMV-PCR.

The median time of onset of CMV infection was 46 days (range
21-97). In all cases the reactivation of CMV was associated with
pancitopenia and in 6 cases it was concomitant with aGVHD
occurrence. Clearance of viremia occurred in 8 pts. (57%); only
two patients received more than two weeks of therapy. Patients
who did not respond to CDV (6/14) were treated with ganci-
clovir or ganciclovir/foscavir association: three pts. died (2 of IP
and 1 of TTP) and CMV-PCR negativity was observed in the oth-
er 3. No patient developed renal toxicity. Patients who respond-
ed to therapy showed a significantly lower (p=0,038) mean viral
load in plasma, whereas pts with high CMV-PCR load had a slow
response to therapy and 2 of them developed IP despite a change
to ganciclovir/foscvir treatment. In our experience CDV as first-
line pre-emptive therapy was effective in 57% of cases; no renal
toxicity was observed and the protocol was feasible also in out-
patient setting. CDV therapy may represent the first choice in
patients with a low CMV-PCR load, while high CMV-PCR load
seem not to benefit from this treatment. 

CO124
PRE-CONDITIONING LEUKEMIA DEBULK IN MISMATCHED TRANSPLANTS

F. Aversa, A. Terenzi, R. Felicini, A. Carotti, S. Ballanti, 
A. Tabilio, F. Falzetti, F. Falcinelli, M.F. Martelli
Hematology and Clinical Immunology, University of Perugia

We have shown GvHD and graft rejection in mismatched
transplants can be overcome by infusing large doses of exten-
sively T-depleted hematopoietic stem cells after an immuno-
suppressive and myeloablative conditioning regimen (Aversa et
al. Blood 1994; 84:394 N Engl J Med 1998; 339:1186). Further-
more, we have recently suggested mismatched transplants are
associated with a specific graft-vs-AML-effect which can be
exerted by donor NK alloreactive cells (Ruggeri et al. Blood 1999;
94:333). To reduce the risk of relapse in patients who are not sus-
ceptible to the NK-lysis, we hypothised debulking the leukemic
burden before starting our standard conditioning regimen. We
opted for daunoxome, a drug with a powerful myeloablative
action without significant extra-hematological toxicity. We
introduced daunoxome in the conditioning regimen of 22 high-
risk leukemia patients as follows: 100 mg/m2, 14 and 7 days
before starting our standard radio-chemotherapy in the first 13
patients, 60 mg/m2 × 3 days, seven days before starting radio-
chemotherapy in the others. The conditioning regimen included
TBI, thiotepa, fludarabine and ATG. Patients received only G-
CSF-mobilized peripheral blood cells from haploidentical donors.
T-cell depletion included E-rosetting and selection of CD34+ cells
in the first 13 cases, only CD34+ selection in the others. The
inoculum contained a median of 8.5×106 CD34+ cells/kg and 1.2
×104 CD3+ cells/kg. No post-transplant immunosuppressive
treatment was given. Median age was 33 years (range 17-53).
All were in end stage disease (10 CML in blastic phase, 8 ALL and
4 AML in chemoresistant relapse). Marrow blast percentages
ranged from 20 to 100, with a median of 60. After daunoxome,
on the day radio-chemotherapy started, leukocyte counts had
dramatically fallen in almost all patients. Two patients (1 AML,
1 CML) did not achieve any response and consequently they
were dropped from the study group; 16 achieved a good remis-
sion with fewer than 10% blasts in their bone barrow biopsies.
No adverse side effects were observed during the pre-condi-
tioning period and our standard conditioning protocol was tol-
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erated as usual. Liver toxicity was minimal. We observed no car-
diac or gastrointestinal side effects. Nineteen out of 20 evalu-
able patients achieved a primary, sustained engraftment; three
developed GvHD ≥ II. The patient who did not engraft, died six
months post-transplant with no evidence of leukemia relapse.
Overall, 11 died from transplant-related causes. Six patients (4
ALL, 1 CML, 1 AML) have so far relapsed. Five are EFS 1-25 (medi-
an 9) months after transplant. In conclusion, our preliminary
data shown that Daunoxome is a powerful myeloablative drug.
It does not increase the overall toxicity which is always associ-
ated with the conditioning and transplantation in advanced
leukemia patients. Therefore, further clinical studies can be
attempted to determine whether the risk of leukemia relapse
after transplants is lowered by this debulking approach.

CO125
RELATED AND UNRELATED DONOR BMT AND SEARCH IN 93 CONSECUTIVE
PATIENTS AFFECTED BY HIGH RISK ACUTE LYMPHOBLASTIC LEUKAEMIA

S. Guidi, A. Bosi, A. Caremani, L. Lombardini, F. Gigli, 
F. Leoni, R. Saccardi, A.M. Vannucchi, S. Ciolli, P. Rossi Ferrini
BMT Unit, Dpt Hematology Azienda Ospedaliera Careggi, Firenze

From March 1989 to March 2001, 93 consecutive patients
(pts) affected by high risk acute lymphoblastic leukaemia
(HRALL) were refferred to our BMT Unit for transplant: 58 male,
35 female; 38 CR1, and 55 in more advanced disease; mean age
26 (range 8-52). For pts in RC1 high risk criteria were: age >16
years, cytogenetic abnormalities t(4;11),t(11;22),t(8;14), immu-
nophenotype pro B or pro T, initial white blood cell count
>50.000, slow responders. 43 pts were submitted to allogeneic
transplant, 41 with an HLA identical sibling (IS), 1 syngenic and
1 5/6 mm. Two pts underwent a second allogeneic transplant
because relapse. 50 pts started the search for an unrelated donor
(UD). 29 UD (58 %) were identified and 20 pts were transplant-
ed (69%) of those who had identified an UD. Two pts have not
been transplanted because of refusal, seven because disease pro-
gression. The BMT cohort was conditioned by ifTBI 1320 cGy
and CY120, plus VP-16 50 mg/mq in 7 pts transplanted from IS.
GvHD prophylaxis was CYA/MTX in all; in UD transplant group
ATG was added in 14/20 pts. The NO-BMT pts were treated with
chemotherapy, autologous or cord blood transplant according
with the policy of the hematological center of the pts. With a
median follow-up of 887 days (range 1-4368) the overall sur-
vival (OS) of the 20 UD-BMT pts was 42 %, 50% for patients in
early disease and 37% for patients in advanced disease. Similar
results were obteined in the group transplanted from an IS, 43
pts, the OS is 41%, 62% for pts in early phase versus 16% in
advanced phase (p=0.0003). The OS fall to 11% for the 30 evalu-
able patients who failed to undergo transplant (p<0.03). Main
failure causes were TRM in the UD-BMT group and disease pro-
gression in the others. In our experience the best therapeutical
option for HRALL is the allogeneic transplant with OS >40%
while pts without a donor present long term OS of 11%. So we
reccomend to initiate a search for an UD for all pts lacking a suit-
able familiar donor. 

CO126
UNRELATED CORD BLOOD TRANSPLANT (CBT) IN PATIENTS WITH HIGH
RISK LEUKEMIA: A LONG-TERM FOLLOW-UP

A.P. Iori, M. Screnci, I. Pasqua, A. Mengarelli, L. De Felice, 
A. Romano, R. Cerretti, G. Gentile, L. Laurenti, C. Rapanotti,
L. Grapulin, F. Giona, L. Moleti, I. Del Giudice, M. Ciccarese, 
B. Anaclerico, M.R. Pinto, C. Guglielmi, F. Mandelli, W. Arcese
Dipartimento di Biotecnologie Cellulari ed Ematologia, Cattedra
di Ematologia, Università "La Sapienza", Rome

Cord blood (CB) represents the most recent source of hematopoi-
etic stem-cells used in the unrelated transplant setting. On short
follow-up, the outcome of CB transplanted patients is similar to
that of unrelated bone marrow recipients. We report here the
long-term results of patients undergoing an unrelated CB trans-
plant. Characteristics: from July 1995 to April 2001, 35 patients
(16F; 19 M), with a median age of 12 years (range 1-42) and a
median body weight of 43 kg (range 11-80), underwent an unre-
lated cord blood transplant from a donor who was HLA-matched
(n=2) or mismatched for 1 (n=20) or 2 (n=13) loci. All patients
had a high risk leukemia: 19 ALL (< 2° CR: 12; Relapse or > 2°
CR:7); 12 AML (< 2° CR: 6; Relapse-Resistant: 6); 2 CML-BC; 1
CMML-BC; 1 MDS.The median time from the start of the search
to transplant was 106 days (range 49-321). Conditioning and
GVHD prophylaxis: as conditioning regimen, 26 patients received
fractionated TBI (12 Gy), etoposide (20 mg/kg), cyclophos-
phamide (120 mg/kg). Nine patients were prepared with Busul-
phan (16 mg/kg) and Cyclophosphamide (200 mg/kg). During
the conditioning regimen, all patients received anti-lymphocyte
serum over 4 days. As GVHD prophylaxis, the association of CSA
and 6-MPr was given. Cell dose: the median dose of infused total
NC×107 /kg and CD34+ cells×105 /kg was 3.03 (range 1.27-10.9)
and 1.9 (range 0.25-12.39) respectively. Engraftment and GVHD
prophylaxis: 33 evaluable patients achieved PMN counts
> 500/mm3 at a median of 23 days (range 12-74) after trans-
plant. Four of them showed an autologous hemopoietic recon-
stitution, which occurred spontaneously in three and after rein-
fusion of autologous cryopreserved marrow in 1 patient. Grade
II-IV acute GVHD and III-IV occurred in 7 (20%) and 3 (8.5%)
patients, respectively. Five of 17 (29%) evaluable patients devel-
oped an extensive chronic GVHD. Survival: at a median follow-
up of 20 months (range 2-68.5), 18 patients are alive in CR
(51%). The probabilities of OS, DFS and EFS at 70 months were
43%, 45% and 42% respectively. Patients transplanted with
high risk leukemia in < 2° CR showed an actuarial DFS proba-
bility of 58%, which was significantly higher (p=0.03) than that
of 30% calculated for the 17 patients transplanted with more
advanced disease. Conclusions: unrelated CBT from an HLA mis-
matched donor, is associated with 1) an increased risk of
engraftment failure, 2) a limited incidence and severity of GVHD,
3) an encouraging probability of DFS particularly for patients
transplanted with high risk leukemia in <2° CR. The prompt
availability of cord blood units from Cord Blood Banks allows a
fast allogeneic transplant for patients with leukemia at high risk
of relapse. Therefore, the search for an unrelated donor should
be addressed, at the same time, to the Bone Marrow Donor Reg-
istry and Cord Blood Banks. 
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CO127
HIGH REMISSION RATE AND LOW RISK OF DISEASE RECURRENCE IN
MULTIPLE MYELOMA FOLLOWING PBSC ALLOGRAFT

I. Majolino, P. Corradini, A. Santoro, R. Scimè, C. Tarella,
M. Musso, A. Bosi, A. Olivieri, M. Falda, M.R. Sajeva,
M. Boccadoro, R. Marcenò, A. Pileri
Osp. S.Camillo-Forlanini, Roma; ISH S.Raffaele, Milano; Osp.
Cervello and Casa di cura “La Maddalena”, Palermo;  Osp. S.Gio-
vanni Battista, Torino; Osp. Careggi, Firenze; Osp. Torrette, Ancona

Allogeneic transplantation in multiple myeloma (MM) has been
traditionally associated with an exceedingly high TRM. To reduce
mortality and to improve disease response we have developed a
protocol with donor G-CSF-primed PBSC instead of marrow. We
report here 27 MM patients allografted with PBSC from their
HLA-identical sibs. There were 22 males and 5 females. Their
median age was 47 y, (range 31-55). Disease characteristics were
the following: IgG=14, IgA=6, IgD=1, BJ=5, non-secr=1; stage
I=2, stage II=3, stage III=21, plasma-cell leukemia=1; time to
transplant = 8 months (3-107). At the time of allograft, 10
patients were refractory and 2 in progression. Only 4 were in CR
and 11 in PR. Most were conditioned with busulfan and melpha-
lan (N=22), and received donor PBSC collected after priming with
G-CSF (N=23) or GM-CSF+G-CSF (N=4). The graft contained a
median of 7.9 (4.4-24.1)×106/kg CD34+ and 2.2 (0.9-7.0)×108/kg
CD3+ cells. GVHD prophylaxis was CSA-MTX in all. The patients
engrafted 0.5×109/L PMN and 50×109/L PLT on (median) day 12
(9-17) and 13 (11-22), respectively. aGVHD ≥grade II occurred in
14 patients (52%), but it was grade III-IV in only 4. Actuarial inci-
dence of cGVHD was 65%. Actuarial TRM was 28%. Over 70%
evaluable patients were in CR following transplantation. Of those
achieving CR, only one patient relapsed. Quality of remission was
investigated by PCR analysis of IgH gene rearrangement using
patient-speciific oligonucleotide probes. Eight out of the 10
patients studied proved negative at least once following the allo-
graft. One patient became PCR negative one year after trans-
plantation with the emergence of cGVHD. Overall survival is 65%
and PFS is 51% at 60 months. In MM the use of allogeneic PBSC
is associated with high CR rate and low disease recurrence. This
may result from an increased graft-versus-myeloma effect, and
be mediated by the high CD3+ and CD34+ cell content of the
inoculum. 

CO128
UNRELATED BONE MARROW TRANSPLANTATION IN THALASSEMIA

G. La Nasa, C. Giardini,* F. Argiolu,# F. Locatelli,#M. Arras,°
P. De Stefano, A. Ledda, A. Pizzati, M.A. Sanna,# A. Vacca, 
E. Piras, M. Mulargia, R. Littera, G. Lucarelli,* L. Contu 
Centro Trapianti di Midollo Osseo, Ospedale Binaghi, Cattedra di
Genetica Medica, Università di Cagliari; *Unità Operativa di 
Ematologia Centro Trapianti di Midollo Osseo di Muraglia,
Ospedale San Salvatore, Pesaro; °Dipartimento di Scienze Bio-
mediche e Biotecnologie, Università di Cagliari; #Oncoematologia
Pediatrica, Università di Pavia, IRCCS Policlinico San Matteo, Pavia

Allogeneic bone marrow transplantation (BMT) from a geno-
typically identical family donor is an accepted therapeutic option
for homozygous β-thalassemia. However only a minority of

patients have access to this curative procedure. The aim of this
study is to explore the feasibility of matched unrelated trans-
plants in thalassemia and the possibility of reducing the risk of
immunological complications with a careful selection of
donor/recipient pairs identical for extended haplotypes or parts
of them. Methods. Starting in November 1992, 24 patients (age
2-28 years) were enrolled in the study. Marrow donors were
chosen after a complete high-resolution molecular study of HLA
Class I and Class II antigens. Seventeen out of the 24
donor/recipient pairs were completely identical from HLA A to
HLA DQB1 locus; 7 pairs were identical for two extended hap-
lotypes and 9 pairs shared one extended haplotype. Four patients
were prepared for transplantation with a drug regimen that
included Busulfan (BU) and Cyclophosphamide (CY), whereas
the remaining 20 patients were conditioned with BU, Thiotepa
and CY. Cyclosporine and short-term Methotrexate were used for
graft versus host disease (GVHD) prophylaxis. Results. Fifteen
patients (62%) achieved complete and sustained allogeneic
engraftment, the median follow-up being 30 months (range 6 -
101). In 4 cases (17%) graft rejection was observed within 30
days and it was followed by complete autologous reconstitution.
Five patients (21%) died from transplant related complications.
Grade II-IV acute GVHD developed in 8 cases (42%); 4 out of the
16 patients at risk (25%) developed chronic GVHD. Conclusions:
BMT from well-selected unrelated donors offers results similar
to those obtained in transplants using HLA identical family
donors. Therefore this type of transplant may be considered as
a curative therapeutic approach in patients with thalassemia.

CO129
IMMUNOLOGICAL RECONSTITUTION AFTER ALLOGENEIC STEM CELL
TRANSPLANTATION WITH REDUCED-INTENSITY CONDITIONING REGIMEN

G. Pagnucco, L. Malcovati, E.P. Alessandrino, L. Vanelli, 
M.A. Maiocchi, A. Tenore, E. Consensi, P. Bernasconi, 
A.A. Colombo, D. Caldera, M. Varettoni, S. Mangiacavalli, 
M. Lazzarino, C. Bernasconi
Division of Hematology, Policlinico S. Matteo IRCCS, University of
Pavia

We studied the phenotypic immunological reconstitution of dif-
ferent peripheral blood subsets of T, B and NK cells for 3 months
after allogeneic peripheral blood stem cell (PBSC) transplant
with reduced-intensity conditioning regimen; data were com-
pared with those observed in 46 patients submitted to allogeneic
bone marrow transplantation with standard conditioning and
in 36 patients submitted to autologous PBSC transplant. Normal
values of cell subsets were obtained from 49 matched adults. We
studied 10 patients affected with myelodysplastic syndrome
(MDS) (1 case), acute myeloid leukemia (6 cases, 1 AML-MDS
and 1 chemo-radiotherapy related), acute lymphoblastic
leukemia (1 case), non-Hodgkin lymphoma (2 cases). Condition-
ing regimen consisted of Thiotepa 5 mg/kg/day × 2 days and
Fludarabine 25 mg/m2/day × 5 days; 3 patients received a sin-
gle dose of Idarubicine 15 mg/m2 at day –12. GvHD prophylax-
is was performed with cyclosporine A, methotrexate, methyl-
prednisolone. Immunophenotypic analysis was performed before
transplant, at the engraftment, at day +30, +60, +90 post-trans-
plant. Peripheral blood lymphocytes subsets were studied by
direct immunofluorescence and flow cytometry using a lyse-no-
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wash sample processing of total peripheral blood. Our data
showed a rapid reconstitution of CD4+ and CD8+ T cells; CD4/CD8
ratio was persistently inverted, due to the faster reconstitution
of CD8+ T cells, showing a spike 60 days after transplant; the
recovery of CD16+/CD56+/CD3- NK cells was prompt and showed
a consistent overshoot 60 days after transplant. The preliminar
results of this study seem to demonstrate that the immunolog-
ical reconstitution after reduced intensity allogeneic transplant
shows a kinetics similar to that observed after autologous PBSC
transplant; in particular the prompt recovery of NK cells could
have a clinical relevance sustaining an anti-tumor reaction. 

chronic lymphocytic leukemia

CO130
CD20 LEVELS DETERMINE THE IN VITRO SUSCEPTIBILITY OF B-CHRONIC
LYMPHOCYTIC LEUKEMIA TO RITUXIMAB AND COMPLEMENT:
FURTHER REGULATION BY CD55 AND CD59

J. Golay, M. Lazzari,° V. Facchinetti, G. Dastoli, T. Barbui,°
A. Rambaldi,° M. Introna
Laboratory of Molecular Immunohematology, Istituto Ricerche
Farmacologiche Mario Negri, Milano; °Division of Hematology,
Ospedali Riuniti, Bergamo and *Roche Italia, Monza

Complement dependent cytotoxicity (CDC) is thought to be
an important mechanism of action of the anti-CD20 Mab Ritux-
imab (Golay et al. Blood 95:3900). Here we have investigated the
sensitivity of freshly isolated cells obtained from 33 B-CLL, 5 PLL
and 6 MCL patients to be lysed by Rituximab and complement in
vitro. The results showed that in B-CLL and PLL, the levels of
CD20, measured by standard immunofluorescence, correlated lin-
early with the lytic response. The correlation was statistically
highly significant (coefficient 0.92, p<0.0001). Correlation was
maintained (coefficient 0.90, p<0.0001) when the number of
CD20 molecules was measured in 14 B-CLL patients using cali-
brated beads. Furthermore, the correlation remained linear when
6 MCL patients were included in the same analysis (coefficient
0.91,p<0.0001), suggesting that CD20 levels primarily determine
lysis regardless of diagnostic group. The role of the complement
inhibitors CD46, CD55 and CD59 was also investigated. All B-CLL
and PLL cells expressed the three molecules but at different lev-
els. CD46 was relatively weak on all samples (MFI<100), where-
as CD55 and CD59 expression showed high and low variability of
expression, respectively (MFI 20-1200 vs. 20-250). Although
CD55 and CD59 levels did not permit prediction of complement
susceptibility, the functional block of these inhibitors demon-
strated that they play an important role in regulating CDC. Thus,
lysis of poorly responding B-CLL samples was increased 5-6 fold
after blocking both CD55 and CD59, whereas that of high respon-
ders was essentially complete in the presence of either anti-CD55
or anti-CD59 alone. These data demonstrate that CD20, CD55 and
CD59 are important factors determining the in vitro response to
Rituximab and complement and indicate strategies to potential-
ly improve the clinical response to this biologic therapy. 

CO131
POST-REMISSIONAL RITUXIMAB FOR THE TREATMENT OF POOR
PROGNOSIS CRHONIC LYMPHOCYTIC LEUKEMIA PATIENTS

F.R. Mauro, M. Gentile, M.S. De Propris, C. Rapanotti, 
S. Mecarocci, G. La Verde, E. Giammartini, R. Foà
Dipartimento di Biotecnologie Cellulari ed Ematologia, Universi-
ty “La Sapienza” of Rome

In an attempt to reduce residual disease and to prolong dura-
tion of response, 6 CLL patients responsive to previous chemo-
therapy received 4 weekly doses of anti-CD20 MoAb (Rituximab:
375 mg/m2) on an outpatient basis. Median age was 52 years,
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median time from CLL diagnosis was 60 months and median
number of prior treatments 2. Prior chemotherapy consisted of
FAND (FD + Ara-C + Novantrone + Desametazone) in 3 cases,
CHOP in 1, chlorambucil and prednisone in 1 and Ara-C +
cyclophosphamide in 1. According to NCI criteria, the clinical
response to chemotherapy was a CR in 2 patients and a PR in 4.
The median number of residual PB CD5+/CD20+ lymphocytes pri-
or to Rituximab administration was 208/mm3; the median pro-
portion of BM CD5+/CD20+ lymphocytes was 7% and 4 patients
showed residual enlarged nodes (max.∅: 2.5 cm). Following Rit-
uximab administration, 5 patients achieved a reduction of resid-
ual disease in both PB (median rate of reduction: 98%) and BM
(median rate of reduction: 66%). No molecular remissions were
achieved. A reduction in the enlarged nodes was recorded in 3/4
patients. One patient showed no significant response. After Rit-
uximab, a median number of residual PB CD5+/CD20+ lympho-
cytes of 6/mm3 and a median proportion of BM CD5+/CD20+ lym-
phocytes of 4% were present. No side effects were observed dur-
ing MoAb infusion and no infections were recorded in the follow-
up. Four weeks after the MoAb administration, 3 patients under-
went a successfull PBSC mobilization with G-CSF (Lenograstim:
10 mg/kg/s.c./day). The median rate of residual CD5+/CD20+ lym-
phocytes in the aphereses was 1, 3 and 4%, respectively. During
the follow-up, all patient showed a slow increase of PB and BM
leukemic cells. However, after a median time of 9 months, only
1 patient shows evidence of a clinical relapse (PB lymphocytes:
5600/mm3). In conclusion, in this small group of previously treat-
ed CLL patients the postremissional administration of Rituximab
was safe and effective in reducing residual disease. The benefit
of Rituximab in the management of CLL needs to be investigat-
ed in larger series of CLL patients.

CO132
CLINICAL AND MOLECULAR MONITORING OF MINIMAL RESIDUAL DISEASE
IN CHRONIC LYMPHOCYTIC LEUKEMIA 

C. Lonigro, D. Mattei, C. Castellino, N. Mordini, M. Bonferroni,
A. Gallamini
Department of Hematology, S. Croce Hospital, Cuneo

The analysis of MRD has assumed a growing role in the eval-
uation of tumour contamination of autografts and during mol-
ecular follow-up of patients affected by lymphoproliferative dis-
eases otherwise in CR. It has recently been shown that patients
with B cell malignancies such as follicular non-Hodgkin’s lym-
phomas or chronic lymphocytic leukemia (CLL) may remain PCR-
positive after chemotherapy or transplantation and the persis-
tence of a positive signal has been correlated with an higher fre-
quency of relapse. We report 10 patients affected by CLL with
advanced or symptomatic disease requiring therapy. The medi-
an age was 54 years (range, 50-68); the M/F ratio was 8/2. The
clinical stage, according to Binet was as follows: 1 patient in
stage A, 7 in stage B and 2 in stage C. Four were treated with
fludarabine (25 mg/m2 day 1-3)-cyclophosphamide (300 mg/m2

day 1-3)- mitoxantrone (10 mg/sm 1° d) chemotherapy (FCM).
Six were enrolled in a program including FCM alternated with
DHAP, for four-six cycles, PBSC harvest after a cyclophos-
phamide (4 g/m2) mobilizing chemotherapy, purging ex vivo with
four doses of rituximab (375 mg/m2) and autologous bone mar-
row transplantation (ABMT) after BEAM conditionning. Two
patients underwent ABMT with PBSC (harvest >2×106 CD34+/kg);

one patient, failing mobilization, underwent ABMT with BM
(harvest 2.3×106 CD34+/kg). One stage C patient reached a mor-
phological and phenotypic remission, but failed three rounds of
BPSC mobilization and the BM harvest yielded only 1.62×106

CD34+/kg. Two other patients are still in treatment. Toxicity was
mild, grade 3 neutropenia and thrombocytopenia being only
reported in the more aggressive arm; there was no toxic death.
The 6 patients treated with high-dose chemotherapy entered in
a program of MRD monitoring with PCR method to detect clon-
al rearrangements of IgH genes by mean of a patient-specific
probe, performed serially on BM and PB samples obtained at
different time-points after chemotherapy, mobilization/purging
and transplantation. Nine out of ten patients achieved CR
according to NCI criteria, and the immunophenotype was non-
clonal on BM and PB samples in all cases. The PCR assay for
MRD in the harvest was negative in only one out of three evalu-
able pts. Our results, although very preliminary, seems to sug-
gest that molecular follow-up data from CLL patients undergo-
ing high-dose chemotherapy followed by autologous PBSC or
BM transplantation are disappointing. Although clinical CR are
frequently achieved (9/10 patients), the persistence of a positive
PCR test points to the inadequacy of autografting in eradicat-
ing CLL clone. However, although PBSC mobilization is often
sub-optimal in CLL patients in terms of CD34+ yield (medium tar-
get 2×106 CD34+/kg), a program of high-dose chemotherapy fol-
lowed by autografting is feasible, well tolerated with a very mild
toxicity even after fludarabine-based chemotherapy.

CO133
PROPOSED IMMUNOPHENOTYPE SCORING SYSTEM FOR MATURE B-CELL
CHRONIC LYMPHOID LEUKEMIAS: DIAGNOSTIC ROLE AND PROGNOSTIC
SIGNIFICANCE IN A COMBINED CLINICO-IMMUNOPHENOTYPIC MODEL

L. Baldini, A. Guffanti,* L. Cro, A. Cortelezzi, M. Colombi,
N. Zucal, D. Intini, A. Neri, M. Goldaniga, A.T. Maiolo
Unità Malattie Linfoproliferative, U.O. Ematologia 1, Diparti-
mento di Ematologia, Ospedale Maggiore IRCCS;  *Divisione di
Medicina I, Ospedale "Fatebenefratelli e Oftalmico", Milano

Mature B-cell lymphoid leukemias (MBC-LL) are a relatively
frequent group of disorders with heterogeneous biology, mor-
phology and clinical behaviour. We examined different variables
for their potential value in predicting clinical outcome in 258
consecutive MBC-LL patients (M/F: 1.4; median age: 64 yrs,
median follow-up 54 mos and 75 deaths), and verified the diag-
nostic and prognostic role of a simplified immunophenotypic
scoring system (MCSS) based on CD5, CD23, and sIg pattern
expression. To do this, a variety of clinical and biological para-
meters (cytomorphology, histology, karyotype and gene
rearrangements) were also evaluated. The patients were immu-
nophenotyped at diagnosis for the more frequently tested anti-
gens and a new scoring system was elaborated: dim sIg = 2
points, CD5+ and CD23+/≤ 2; CD5± (CD23 indifferent) = 0.5,
bright sIg = 0; CD5+ and CD23- = 1, CD5- (CD23 indifferent) =
0. The proposed scoring system identified four diagnostic clus-
ters (C1, score 3-4: 149 pts; C2, score 2-2.5: 38 pts; C3, score 1:
16 pts; C4, score £ 0.5: 55 pts) characterized by particular clin-
ical features. Typical CLL-like morphology was prevalent in C1
(88% of cases), non-CLL forms (mainly immunocytoma, SLVL
and all of the HCL observed) were significantly more frequent in
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C4 (64.5% of cases; p=0.0001). MCL-like forms were observed
in C3 (67%), and C2 included a higher number of mixed CLL, as
well as non-CLL and CLL forms (18%, 42%, 40% of cases). Kary-
otype abnormalities increased from C1 to C3, but the differ-
ences were not significant. The main molecular data was that
bcl-1 rearrangements were significantly associated with C3
(9/16 cases; p=0.001). At univariate survival analysis, C1, C4, C2
and C3 showed a progressively worse prognosis (p=0.0001); uni-
variate analysis also confirmed the prognostic role of many clin-
ico-hematological variables and MoAb reactivities. At multi-
variate analisys of immunophenotype markers, MCSS confirmed
it prognostic role (p<0,0001) and CD11c positivity was associ-
ated with a better prognosis (p=0.001). At multivariate analisys
of clinico-hematological features, only age at diagnosis, platelet
count and spleen size maintained a significant correlation with
survival. The prognostic significance of our MCSS was main-
tained in a multivariate analysis that included different clinico-
hematological variables: cluster classification (p=0.006), degree
of CD11c expression (p=0.0043), age at diagnosis (cut-off 70 yrs;
p=0.0008) and platelet count (cut-off 150×109/L; p=0.0034)
identified subgroups of patients with different prognoses. The
immunophenotype model seems to be efficacious in terms of
diagnostic accuracy and prognostic value. We also propose a
new combined clinical and immunophenotype model that could
improve the prognostic stratification of patients with MBC-LL.

CO134
EVALUATION OF THE IMMUNOLOGIC SCORING SYSTEMS FOR THE 
DIAGNOSIS OF B CHRONIC LYMPHOCYTIC LEUKEMIA USING 
MULTIPARAMETRIC FLOW CYTOMETRY 

F. Ardizzone, G. Pagnucco, L. Vanelli, M. A. Maiocchi, A. Tenore,
E. Consensi, S. Caberlon, L. Zenone Bragotti, F. Passamonti, 
E. Brusamolino, M. Lazzarino, C. Bernasconi
Division of Hematology, Policlinico S. Matteo IRCCS, Univ. of Pavia

The diagnosis of B-CLL is difficult because of the overlap in
clinical, biological and morphological features among the vari-
ous B-cell lymphoproliferative disorders (B-LPD). Moreover since
certain markers which were hitherto considered specific are also
positive in disorders other than B-CLL, single marker expression
is not useful for a correct immunological diagnosis of B-CLL.
Two different studies have shown that only the use of 5 immu-
nological markers, as well as sIg and CD22 expression, CD5, CD23
and FMC7 positivities (Matutes et al.,1994) or sIg intensity, CD5,
CD23, FMC7 and CD79b expression (Moreau et al.,1997), com-
bined in a scoring system, allow correct distinction between the
B-CLL cases, included atypical forms, and the other B-cell dis-
eases. We have evaluated prospectively the diagnostic role of
these two scoring systems, by using multiparametric flow cytom-
etry, a lyse-no-wash method on total peripheral blood, and a
gating strategy based on CD19+ cells using the following triple
combinations of monoclonal antibodies: κ/λ/CD19,CD23/CD22/
CD19,CD5/CD10/CD19, CD79b/CD38/CD19, FMC7/CD23/CD19,
FMC7/CD38/CD19, CD5/CD11c/CD19. Since January 1997 to
December 1999, all B-CLL cases diagnosed at our Division (80
patients) have been investigated by this methodology. The results
relative to the expression of the five standard markers used in
the two scoring systems were as follows: sλγ weak expression
76%, CD5 positive 96%, CD23 positive 91%, FMC7 negative

73%, CD22 weak/negative 19%, CD79b negative 100%. Using a
cutoff of 4 points or higher, the accuracy of the scoring system
was 57.5% (46 patients) if calculated by the method of Matutes
and 85% (69 patients) by the method of Moreau. Furthermore,
if a cutoff of 3 points or higher was used the accuracy increased
to 90% (72 patients) and to 100% (80 patients), respectively.
Thus using the Matutes scoring system 10% (8 patients) out of
the B-CLL cases were not properly classified. Our data suggest
that the use of CD79b instead of CD22 may increase the diag-
nostic accuracy of the immunological scoring system to dis-
criminate between B-CLL and the other B-LPD. 

CO135
CLINICAL SIGNIFICANCE OF SOLUBLE P53 LEVELS IN B-CHRONIC
LYMPHOCYTIC LEUKEMIA 

G. Suppo, G. Del Poeta, L. Maurillo, A.M. Epiceno, A. Venditti,
F. Buccisano, K.A. Scornajenghi, B. Del Moro, A. Tamburini,
D. Del Poeta, A. Bruno, M.I. Del Principe, D. Piccioni, M. Masi,
S. Amadori
Department of Hematology, University “Tor Vergata”, Rome

B-cell chronic lymphocytic leukemia (B-CLL) shows variable
clinical outcome and some biological parameters may be asso-
ciated to the clinical features in its prognostic assessment.
Reports from the literature have demonstrated that variability
in the bcl-2 family of proteins and p53 mutations corresponds
to variability of the clinical course of disease and response to
therapy. Moreover, it is well known (Cordone et al., Blood, 1998)
that p53 protein levels are strictly correlated both with muta-
tions in the gene and with disease progression and poor prog-
nosis. In order to define the exact role of p53 protein in deter-
mining the B-CLL heterogeneous clinical activity, we performed
p53 soluble (sp53) immunoenzymatic assays on the plasmas of
168 patients (pts), median age 65 years, 88 males and 80
females, all fulfilling the recommended diagnostic criteria with
dim SIg and CD5+/CD23+ immunological pattern. Fifty-one pts
had low modified Rai stage, 107 intermediate stage and 10 high
stage. Fifty pts were treated with chlorambucil at conventional
doses and 44 pts received 6 courses of fludarabine monophos-
phate. With regard to biological parameters, the thresholds of
positivity were set at ≥ 3.5 U/µL for sp53 (range 0.1-18.3), >60
U/µL for soluble CD23 (sCD23, range 0-425) and >30% for CD38
(range 1-87) flow cytometric assay. Thirty-nine pts were sp53
positive (39/168). Sp53 levels were significantly correlated both
with sCD23 and CD38 percentages (p<0.00001). Almost all
(36/39) p53+ pts were within intermediate/high Rai stages
(p<0.00001) and 7/9 pts with lymphocyte doubling time (LDT)
<12 months were p53 positive. Higher than 2.2 mg/µL β2-
microglobulin was significantly associated with sp53 ≥ 3.5 U/µL
(27/38; p=0.006). Furthermore, the presence of three or more
intrathoracic/abdominal lymphadenopathies (>3 cm in diameter)
and/or splenomegaly was significantly correlated with sp53 lev-
els (24/39; p=0.00005). Twenty out of 39 sp53+ pts were treat-
ed with fludarabine and only 5 pts achieved a complete remis-
sion (CR) (26.3% vs 73.7%; p=0.006). With regard to clinical
outcome, sp53 positive patients showed a significantly shorter
progression-free survival (PFS) (6% vs. 62% at 8 years;
p<0.00001) and overall survival (OS)(38% vs. 97%; p<0.00001).
In multivariate analysis, sp53 levels were confirmed to be an
independent prognostic factor with regard to PFS (p=0.003)
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together with CD38 expression (p=0.002). Therefore, sp53 lev-
els, detected by an immunoenzymatic method, clearly identify
patients in advanced clinical stage, often with intrathor-
acic/abdominal lymphadenopathies and/or splenomegaly, show-
ing poor response to fludarabine and worse PFS and OS. In con-
clusion, sp53 and CD38 might be used to further stratify B-CLL
pts into different risk classes in order to enucleate candidates for
novel therapeutic approaches. 

CO136
IMMUNOGLOBULIN HEAVY CHAIN GENE ANALYSIS IN CHRONIC 
LYMPHOCYTIC LEUKEMIA

R. Marasca, I. Castelli, M. Morselli, P. Vaccari, P. Zucchini,
R. Maffei, R. Malavolti, M. Luppi, P. Barozzi, G. Torelli 
Department of Medical Sciences, Section of Hematology and
Internal Medicine, University of Modena and Reggio Emilia, 
Modena

B-cell chronic lymphocytic leukemia (B-CLL) is a common
lymphoproliferative disorder characterized by the accumulation
of clonal, mature, small B-lymphocytes co-expressing the vari-
ous B-cell-associated antigens as well as the CD5 molecule and
surface IgM and IgD immunoglobulins. On the basis of these
aspects, it has been assumed that B-CLL arise from pre-germi-
nal centre, naïve, CD5-positive subsets B-cells. Analysis of the
immunoglobulin (Ig) variable domain genes can provide impor-
tant informations regarding the ontogenetic stage of neoplas-
tic B-cell populations, tracing the development stage at which
neoplastic transformation has taken place and also assigning
these cells to their corresponding normal counterparts. In par-
ticular, the presence of Ig heavy (IgH) and light (IgL) chain
mutated V-region genes is actually considered the hallmark of
germinal center (GC) experienced cells and of their descendants.
Recent studies revealed that a significant number of B-CLL cas-
es show Ig somatic mutations suggesting that B-CLL may arise
from either pre-GC naïve B-cells as well as from GC exposed B-
lymphocytes. Moreover, the presence or the absence of somat-
ic mutations seems to predict the natural history of B-CLL. In
particular the presence of unmutated Ig genes seems to be asso-
ciated with a poorer prognosis and with an advantage stage at
the onset of the disease. In order to define the status of Ig genes
in B-CLL we analyzed the nucleotide sequence of expressed
rearranged IgH genes obtained by direct sequencing of RT-PCR
products of 29 well characterized B-CLL cases. VH segments
involved in Ig rearrangements belong to the VH1 family in 5
cases, to the VH3 family in 19 cases, to the VH4 family in 5 cas-
es and to the VH5 family in 1 case. The most frequent encoun-
tered gene was VH3-11 (n=4). Moreover, 14 cases harbored Ig
somatic mutations at a significant level (>2%) with a sequence
homology compared to the closest germline gene ranging from
88.4% to 96.7%. Although the median follow-up of this group
of patients is too short in order to ascribe a prognostic value to
the Ig status, patients with unmutated VH genes showed a more
aggressive course with much chemotherapy requirements. These
data confirm previous observations suggesting that B-CLL may
be divided into two biologically distinct forms that originate
either from naïve or GC-experienced B-lymphocytes, with prob-
ably distinct clinical courses.

CO137
CLINICAL SIGNIFICANCE OF PLASMA VASCULAR ENDOTHELIAL GROWTH
FACTOR LEVELS IN B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA

L. Maurillo, G. Del Poeta, A. Venditti, G. Suppo, F. Buccisano, 
I. Del Principe, A. Tamburini, A.M. Epiceno, B. Del Moro, 
D. Piccioni, K. A. Scornajenghi, S. Amadori
Hematology, University Tor Vergata, S. Eugenio Hospital, Rome

Recent reports have suggested that angiogenesis may be
involved in the pathogenesis of hematological malignancies.
VEGF is an important proangiogenic factor and high levels of this
protein have been correlated with poor prognosis in patients
with solid tumors and acute leukemia; on the contrary, studies
on the expression of VEGF in B-CLL have yielded conflicting
results. For this reason, we measured plasma VEGF levels in B-
CLL samples from 115 untreated patients (pts) and correlated
these levels with disease characteristics and prognosis. The
patients’ median age was 66 years and M/F ratio was 1.25;
according to Rai staging system 35 were stage 0, 44 stage I, 29
stage II, 5 stage III and 2 stage IV. The median survival was 42
months. For the plasma VEGF analysis the cut-off value was set
to 60 pg/µL. We first correlated VEGF levels with other clinico-
biological parameters of B-CLL such as age, sex, clinical stages
(Rai system), β2 microglobulin (β-2m), soluble CD23 (sCD23),
lymphocyte doubling time (LDT) and bcl-2 levels. We found that
VEGF values <60 pg/µL were only significantly correlated with
high β-2m and sCD23 values (p=0.04 for both features). We
then evaluated the effect of VEGF levels on survival and disease
progression; pts with VEGF above 60 pg/µL had better survival,
although this difference was not significant. On the contrary,
VEGF levels <60 pg/µL were significantly associated with a worse
progression free survival (p=0.0005), as showed below:

VEGF values <60 pg/µL were significantly correlated with a
shorter progression free survival (p=0.001) within the Rai 0-I
subset; on the contrary no correlation was found within the Rai
II-IV subset (p=0.2). In conclusion our data suggest that VEGF
levels are an useful prognostic factor, mainly to identify those
patients with early-stage disease who are at risk of disease pro-
gression. 
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CO138
MATURATION DEFECTS IN THE DENDRITIC CELL COMPARTMENT OF
CHRONIC LYMPHOCYTIC LEUKEMIA PATIENTS

E. Orsini, S. Chiaretti, F.R. Mauro, A. Guarini, R. Foà

Dipartimento di Biotecnologie Cellulari ed Ematologia, Università
“La Sapienza”, Roma

A profound dysregulation of the immune system has been
described in chronic lymphocytic leukemia (CLL) patients and
several studies have reported defects within the effector T-cell
compartment. However, very few data are available on the sta-
tus of professional antigen presenting cells in CLL patients,
although dendritic cell (DC) abnormalities have been described
in many malignancies as capable of influencing the defective
tumor-associated immune-response. We performed this study to
investigate the phenotypic and functional characteristics of DC
in CLL patients. First, a magnetic immuno-depletion kit (MACS,
Miltenyi Biotec) was used to directly sort DC precursors from the
peripheral blood (PB) of 13 normal controls and 10 untreated CLL
patients. In normal samples, sorted cells showed the morphologic
and phenotypic features of immature DC, but underwent mat-
uration after a culture period of 48h in the presence of FCS. In
addition to the upregulation of CD1a and CD86, they also
acquired the expression of CD80, CD83, CD11c and CD40, and
high levels of HLA class I and class II antigens. Functionally, nor-
mal DC were capable of stimulating significant allogeneic T-
lymphocyte proliferative responses in allo-MLR. In contrast, CLL
derived cells showed only partial signs of maturation in vitro.
Unlike their normal counterparts, these cells did not increase
their size nor did they aquire a dendritic morphology. Despite the
expression of CD1a, CD86, CD11c and CD40, in most cases they
lacked CD83 and never expressed CD80. Additionally, between
50 and 100% of CD1a positive cells were found to co-express
the FasL, a finding not observed in normal donors. CLL DC showed
a limited or absent capacity of allo-stimulation. The addition of
TNFα to the cultures for 72h failed to induce any sign of differ-
entiation. To further investigate the maturation potential of the
DC compartment in CLL, we used GM-CSF and IL-4 to generate
DC in vitro from PB monocytes of CLL patients. Although mor-
phologically and functionally mature DC could be obtained in all
5 cases studied, phenotypic analysis at the end of the cultures
showed the persistence of a quota of immature DC, expressing
CD14, CD1a, CD86, but not CD80 and CD83, and being in some
cases HLA-DR negative. This population was never observed in
cultures set up from normal donors. We next asked if this
impaired maturation capacity could be ascribed to soluble fac-
tors produced by neoplastic CLL cells. DC were generated from
normal monocytes in Transwell plates with or without the addi-
tion of purified CD19+ cells from 4 different CLL samples. Com-
pared to control cultures, the addition of CLL B cells induced
about a 35% reduction in the number of DC generated. Variable
degrees of inhibition in the expression of CD1a, CD83 and CD80,
and in the allo-stimulatory ability were also observed. Experi-
ments are currently ongoing to identify the soluble mediators of
this inhibitory effect. In summary, several lines of evidence point
to the existence of maturation defects in the DC compartment
of CLL patients. Further studies are needed to assess their influ-
ence on effector T-cell function in vivo.

myeloproliferative disorders

CO139
EPIDEMIOLOGY OF MYELOFIBROSIS WITH MYELOID METAPLASIA IN ITALY

M. Marchetti, G. Barosi on behalf of the Referring Doctors of
the Italian Registry of Myelofibrosis with Myeloid Metaplasia 
Laboratorio di Informatica Medica. IRCCS Policlinico San Matteo,
Pavia 

Myelofibrosis with myeloid metaplasia (MMM) is a rare myelo-
proliferative disorder with a scarcely known epidemiology since
case histories come from centers of excellence. For this reason, in
1999 the Italian Registry of MMM (RIMM) was born: it prospec-
tively collects the new MMM cases diagnosed and also follows the
cases up. The RIMM now involves 680 units of Internal Medicine,
Hematology and Onocology, along with Services of Pathology. In
21 months, 362 patients were reported: only 21% of them were
from University or Research Hospitals. Clinical cases were assessed
with the diagnostic criteria established by the Italian Consensus
Conference (1997) and an annual incidence rate of MMM was
estimated: 0.45 in 100,000 inhabitants (females: 0.29; males:
0.62). The incidence rate in Italy is therefore lower than expect-
ed (males: -7%; females: -20%). The population at diagnosis is
made mainly by males (67%) and median age is 70.4 years (range
24-98; 72% >60 years). Twenty-two percent of the patients had
a previous diagnosis of myeloproliferative disorder, 8% had a can-
cer and 4% other hematologic disorders; 9% were exposed to
non-drug cancerogens, while 6.5% have a family history of lym-
pho-myeloproliferative diseases and 27% of cancer. Patients
received their diagnosis in wards of Internal Medicine (45%) or
Hematology/Oncology (55%) and reported fatigue (60%), splenic
pain (28%), dyspepsia (26%), weight loss (23%), bleeding (13%)
and/or fever (11%). The spleen was not enlarged in 8 patients
only (5 of whom had had their spleen surgically removed for can-
cer or trauma), and, on average, the lower margin was 7 cm from
the costal edge. Twenty percent of the patients were transfusion-
dependent and median Hb value was 10.3 g/dL (range 3.5-21.8).
Fourteen percent of the patients had high severity score accord-
ing to Dupriez and in the follow-up, which is now 475 person-
year-long, 20 patients have died (annual mortality = 5.3). In con-
clusion, MMM is a rare disease which preferentially occurs in old
males, therefore it is diagnosed and managed out of centers of
excellence which enroll patient with a lower age (65 versus 72
years) and severity. A collaborative network among centers, such
as the RIMM, is expected to detect high incidence areas, charac-
terize subpopulations of patients, improve the quality of health
care and support experimental studies. 

CO140
DIAGNOSTIC AND CLINICAL RELEVANCE OF THE NUMBER OF CIRCULATING
CD34-POSITIVE CELLS IN MYELOFIBROSIS WITH MYELOID METAPLASIA

G. Barosi, G. Viarengo, A. Pecci, V. Rosti, G. Piaggio,
M. Marchetti, F. Frassoni, on behalf of the Investigators of the
Italian Registry of Myelofibrosis with Myeloid Metaplasia 
Laboratory of Medical Informatics, Unit of Clinical Immunology and
Immunohematology, Transfusion Service and Department of Inter-
nal Medicine and Clinical Oncology, IRCCS Policlinico S. Matteo,
Pavia; Division of Hematology, Ospedale San Martino, Genova
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We investigated the absolute content of CD34+ cells in the
peripheral blood of 84 patients with myelofibrosis with myeloid
metaplasia (MMM) and 23 patients with other Philadelphia neg-
ative (Ph-) chronic myeloproliferative disorders (CMD). In MMM,
the median absolute number of circulating CD34+ cells was con-
sistently high (91.6×106/L; range 0 to 2,460×106/L). Receiver
operating characteristic (ROC) curve analysis showed that
15×106/L as a decision criterion for CD34+ cells produced an
almost complete discrimination between MMM patients out of
therapy and other Ph- CMD (positive predictive value: 98.4%,
negative predictive value: 85.0%). MMM patients out of thera-
py with higher numbers of CD34+ cells had a significantly longer
disease duration (p=.019), higher spleen volume index (p=.014),
liver volume (p=.000), percentage of circulating immature
myeloid cells (p=.020) and of myeloid blasts (p=.000). When the
number of circulating CD34+ cells was correlated with Dupriez
risk stratification, the number of CD34+ cells increased signifi-
cantly from low risk (median 68.1×106/L), to intermediate risk
(median112.8×106/L) and high risk patients (median 666.1×106/L)
(F=4.95; p=.009). When CD34+ cells were correlated with a sever-
ity score based on both myeloproliferative and myelodepletive
characteristics of the disease, only myeloproliferation index was
significantly associated with CD34+ cell level (F=5.7; p=0.000). A
significantly shorter interval to blast transformation from the
time of CD34+ cell analysis (p=.003) was observed in patients
with more than 300 ×106/L CD34+ cells. In conclusion, the
absolute number of CD34+ circulating cells allows MMM to be
distinguished from other Ph- CMD; it is strongly associated with
the extent of myeloproliferation and predicts evolution toward
blast transformation of MMM patients.

CO141 
EXPRESSION OF PRV-1 GENE IN ESSENTIAL THROMBOCYTHEMIA
AND POLYCYTHEMIA VERA

L. Teofili, M. Martini,* M. Luongo, A. Di Mario, R. Urbano, 
L.M. Larocca,* V. De Stefano, G. Leone
Istituti di Ematologia ed *Anatomia Patologica, Università Cat-
tolica, Roma

The polycythemia rubra vera –1 (PRV-1) gene is a novel mem-
ber of the u-PAR receptor superfamily and is normally expressed
in bone marrow precursors but not in circulating granulocytes.
The PRV-1 overexpression has been recently demonstrated by
Northern blot analysis in granulocyte from patients with poliy-
cythemia vera (PV) (Temerinac et al., Blood 2000; 95:2569). In this
study we investigated the expression of PRV-1 in granulocytes
isolated from 22 normal individuals (10 males and 12 females,
median age 48 ys, range 22-71) and from patients with PV
(n=26; 17 males and 9 females, median age 58 ys, range 22-80),
essential thrombocythemia (ET) (n=24; 7 males and 17 females,
median age 46 ys, range 24-80), secondary polyglobulia (SP)
(n=9; 9 males; median age 60 ys, range 34-68) and secondary
thrombocytosis (ST) (n=12; 4 males and 8 females; median age
51 ys, range 6-73). All PV and ET cases were diagnosed accord-
ing to the Polycythemia Vera Study Group criteria. Four PV and
6 ET patients were studied at the diagnosis; the median follow-
up of the remaining patients was 19 months for PV (range 2-
120) and 19 months for ET (range 3-60). PRV-1 expression was
evaluated by RT-PCR. We found PRV-1 expression in 24 out of
26 PV patients (92.3%) and in all the ET patients; PRV-1 was

undetectable in normal individuals, in all SP cases and in 8 of 9
ST cases evaluated. PRV-1 expression matched endogeneous ery-
throid colony (EECs) formation in 22 (84.6%) PV cases (2 patients
were PRV-1 negative/ EECs positive and 2 patients were PRV-1
positive/ EECs negative) and in 21(87.5%) ET cases (3 patients
were PRV-1 positive/ EECs negative). In 30 females patients (9
PV, 14 ET and 7 ST) clonality analysis on granulocytes and T lym-
phocytes was performed by HUMARA assay: all PV patients, 13
ET patients and 2 ST patients showed clonal hematopoiesis. In
particular the finding of clonal hematopoiesis was associated
with PRV-1 expression in all cases but 1; yet, this PRV-1 nega-
tive patient (with ST) was aged 73 and had both monoclonal
granulocyte and lymphocyte fractions. These data strongly sug-
gest that PRV-1 expression is a novel and reliable tool in the dif-
ferential diagnosis of primary and secondary thrombocytosis and
polyglobulia.

CO142
CLONAL HEMOPOIESIS AND RISK OF THROMBOSIS IN YOUNG FEMALE
PATIENTS WITH ESSENTIAL THROMBOCYTHEMIA

P. Chiusolo, E. Ortu La Barbera, G. Reddiconto, L. Laurenti, 
N. Piccirillo, F. Sorà, R. Urbano, M.G. Mazzucconi,* 
V. De Stefano, G. Leone, S. Sica
Hematology, Università Cattolica Sacro Cuore and *Dipartimen-
to di Biotecnologie Cellulari ed Ematologia, Università degli Stu-
di La Sapienza, Rome

Several studies demonstrated a high prevalence of non ran-
dom X-chromosome inactivation pattern (X-CIP) in essential
thrombocythemia (ET). We investigated the incidence of clonal
hemopoiesis in myeloid precursors and endogenous erythroid
colonies (EECs) in ET patients and its correlation with thrombotic
manifestations. Clonal analysis of hemopoiesis using X-CIP was
carried out in 48 female patients with ET. Median age was 40
years (range 22-65), median platelet count at testing time was
716×109/L (220-1300). Female patients older than 65 years were
excluded to reduce age related skewing. Clonality was assessed
on neutrophils, platelets, EECs and bone marrow CD34+ cells.
Cytogenetic analysis showed a normal karyotype and there was
no evidence of bcr/abl rearrangement in 21 patients. At the time
patients were referred for X-CIP analysis, 16 patients received
cytoreductive therapy alone, 19 patients received cytoreduction
and antiaggregating or anticoagulation therapy, 7 patients
received antiaggregating or anticoagulation therapy and 5
patients received no treatment. No treatment information was
available for one patient. Thirteen out of 48 patients (27%)
developed thrombosis mainly at diagnosis. Eight patients devel-
oped splanchnic thrombosis including splenic, portal, mesen-
teric vein thromboses or Budd-Chiari syndrome, 2 patients devel-
oped superficial vein thrombophlebitis, one patient developed
axyllary vein thrombosis and 2 patients developed recurrent fetal
losses with documented placental infarction. Clonal hemopoiesis
was found in 20/48 (41.6%), 18 patients had polyclonal hemo-
poiesis (37.5%), and 10 patients were considered uninterpretable
due to constitutive skewing (20.8%). Clonality was confirmed on
purified CD34+ subpopulations from bone marrow, documenting
that clonality doesn’t appear lineage restricted. There were no
statistical differences in age at diagnosis, median platelet count
at testing time, and length of follow-up. Thrombotic episodes
were significantly more frequent in the monoclonal group
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(p=0.006, Fisher's exact test). These data confirmed that essen-
tial thrombocythemia is an heterogenous disease. Young female
patients with ET exhibiting a clonal pattern of hemopoiesis by
X-CIP analysis are at higher risk for thrombosis. Splanchnic
thromboses may be life-threatening and carry a high percent-
age of post-thrombotic complications. X-CIP analysis may con-
tribute to define the individual risk leading to appropriate treat-
ment. X-CIP will also allow a correct diagnosis in patients with
latent myeloproliferative disorders and thrombosis in unusual
sites. X-CIP analysis may help defining the risk of thrombotic
complications during ET particularly in young female patients;
moreover it will also guide the approach to the treatment includ-
ing the use of cytostatic agents. Clonal hemopoiesis is easily
recognized by X-CIP but its applicability is limited to the female
sex and is hampered by the presence of age related or constitu-
tive skewing. 

Monoclonal Polyclonal  Differences
hemopoiesis hemopoiesis

(n=20) (n=18)

Median age at diagnosis 46 (22-65) 36 (24-65) NS
Median follow-up 30 (11-180) 36 (9-120) NS
Median platelet count at test (×109/L) 779 656

(391-1300) (309-1134) NS
Thrombosis 11 2 P=0.006
EECs 13 (65%) 4 (22%) P=0.01

CO143
BONE MARROW IN MYELOPROLIFERATIVE DISORDERS SHOWS INCREASED
VASCULARITY WHICH IS COMPLETELY REVERSED BY BONE MARROW
TRANSPLANTATION

G. Lambertenghi Deliliers,* D. Soligo,* R. Fumiatti,* C. Lumini,°
A. Anastasia,* C. Annaloro*
*Department of Hematology, I.R.C.C.S Ospedale Maggiore and
University of Milan, Milan, Italy; °Fondazione Matarelli, Milan

An increased number of bone marrow vessels has been
described both in acute and in chronic leukemias by numerous
authors. In our study micro-vascular density (MVD) and the
megakaryocyte (MK) compartment of patients with chronic
myeloproliferative disorders (MPD) was evaluated on bone mar-
row trephine biopsies immunostained with anti CD34 (QBEnd)
and anti CD61-MoAbs and an APAAP immunohistochemical
technique. Samples from patients with chronic myeloid leukemia
in chronic phase (CML CP) (n=17), chronic myeloid leukemia in
blastic phase (CML BP) (n=8), polycythemia vera (PV) (n=23),
essential thrombocythemia (ET) (n=11) and myelofibrosis (MF)
(n=10) were compared with normal bone marrow specimens
(n=6). In addition the bone marrow biopsies of 10 patients trans-
planted for CML were analysed at 1 and 12 months after bone
marrow transplantation (BMT). A significant increase in MVD
and in the number of hot spots (the fields with the highest con-
centration of vessels) was observed in CML (both in CP and in
BP), in ET and in MF. On the contrary, a normal number of ves-
sels was observed in a large number of cases of PV. The number
of MKs (evaluated both by routine morphology and immunohis-
tochemistry) was reduced in CML CP and in MF, and increased
in CML BP and in ET and in PV. MKs abnormalities seem there-
fore to be independent from microvessel proliferation. 

Vessels/mm Hot spots MKs

LMC CP 17±9 36±40 7±6
LMC BP 24±17 31±27 24±30
ET 22±5 25±15 25±10
MF 25±18 33±16 4±4
PV 10±8 11±18 33±18
Normal BM 12±4 absent 16±5

Finally, ten patients treated with allogenic bone marrow trans-
plantation showed, at 1 month follow-up, a sharp decrease of
MVD (10±9) in comparison to the pre-treatment samples, sug-
gesting that myeloablation could influence the neoangiogenesis
observed in these disorders. Interestingly when MVD was re-eval-
uated at 1 year follow up, there was a further reduction (5±3),
even below the normal value, indicating that a defect, also in the
endothelial cell compartment, may be present after BMT.

CO144
PIPOBROMAN IS EFFECTIVE AND SAFE IN THE LONG TERM CONTROL OF
HIGH-RISK THROMBOCYTHEMIA: RESULTS IN 118 PATIENTS FOLLOWED
FOR 10 YEARS

F. Passamonti, E. Orlandi, L. Malabarba, E. Brusamolino, 
C. Astori, A. Canevari, C. Baratè, P. Bernasconi, C. Pascutto, 
M. Cazzola, M. Lazzarino, C. Bernasconi
Istitute of Hematology, Division of Hematology, University of
Pavia, IRCCS Policlinico S. Matteo, Pavia

Background. Essential thrombocythemia (ET) is a myeloprolif-
erative disorder associated with an increased risk of thrombo-
sis. Definition at diagnosis of the risk factors for thromboembolic
events is of primary importance for deciding treatments for ET
patients. Aims. The purpose of this study was to evaluate the effi-
cacy and safety of pipobroman (PB) in the long term control of
high risk essential thrombocythemia patients (HR-ET). Patients
were defined at high risk when one of the following character-
istics was present at diagnosis: age > 60 years, history of throm-
bosis or hemorrhage, or platelets > 1 million/m3. Methods. From
1978 to February 2000 (median follow up 10 yrs), 118 untreat-
ed patients with HR-ET (M/F 49/69, median age 62 years, range
25-82), diagnosed according to PVSG criteria, were treated with
PB. A thrombotic or hemorrhragic event prior to ET was report-
ed by 17 (13%) and 1 pt (<1%), respectively. At diagnosis,
thrombotic or hemorrhagic symptoms were present in 4 (3%)
and 4 (3%) pts, respectively, whereas 83 pts (70%) were asymp-
tomatic. PB was given at the starting dose of 0.8-1 mg/kg/day
until hematologic response. The maintenance dose ranged from
0.3 to 0.6 mg/kg/day according to platelet values. Results. Hema-
tologic response (PLT<400×109/L) was achieved in 91% of pts.
During follow-up, platelets values were maintained under
600×109/L in 95 pts (80%), and 46 pts (39%) had values under
400×109/L. Actuarial survival at 20 yrs was 64%. Thirteen
patients had thrombosis during follow up, with an incidence
11.6×1000 p/y and a cumulative risk of 7% and 14% at 5 and
10 yrs, respectively. Acute myeloid leukemia occurred in 3 pts,
with an incidence of 2.6×1000 p/y and a 10-year cumulative risk
of 3%. Myelofibrosis occurred in 2 pts, with an incidence of
1.7×1000 p/y and a 10-year cumulative risk of 1.7%. Solid

75

haematologica vol. 86(supplement to n. 10):october 2001

38th Congress of the Italian Society of Hematology, Florence, October 7-10, 2001



tumors occurred in 7 pts, with an incidence of 6×1000p/y and
a 10-year cumulative risk of 7%. The age was significantly asso-
ciated with a higher risk of death (p=0.00009) and thrombosis
(p=0.003). A history of thrombosis was correlated with leukemia
(p=0.003), while the duration of PB had no influence. Conclu-
sions: This long-term study demonstrates in a large series of
patients with ET at higher risk for thromboembolic events, that
pipobroman is an effective drug for the long-term control of the
disease. The 10-year risk of thrombosis, solid tumors, acute
leukemia and myelofibrosis was 14%, 7%, 3% and 1.7%, respec-
tively. The duration of pipobroman treatment did not correlate
with neoplastic events.

myelodysplastic syndromes

CO145
IDENTIFICATION OF CRYPTIC CYTOGENETIC DEFECTS IN KARYOTYPICALLY
NORMAL MYELODYSPLASTIC SYNDROMES: AN INTERPHASE FISH STUDY

M. Boni, P.M. Cavigliano, S. Calatroni, I. Giardini, B. Rocca, 
M. Caresana, M. Lazzarino, C. Bernasconi, P. Bernasconi
Dipartimento di Scienze Ematologiche, Pneumologiche, Cardio-
vascolari, Mediche e Chirurgiche dell’Università di Pavia, IRCCS
Policlinico San Matteo, Pavia

Karyotype abnormalities along with blast cell percentage and
number of peripheral cytopenia are the most important prog-
nostic parameters in myelodysplastic syndromes (MDS) patients.
However the overall incidence of cytogenetic defects in MDS is
comprised between 60% and 80% with the highest percentage
of abnormal karyotypes detected in more advanced MDS FAB
subtypes. Therefore a normal cytogenetic pattern is observed in
20-40% of patients, mostly classified as Refractory Anemia (RA)
with or without ringed sideroblasts but also as RA with excess
of blast (RAEB) and RAEB in transformation (RAEB-t). This fact
may be due to the kinetic characteristics of the dysplastic clone,
preventing its identification by conventional cytogenetics, or to
the involvement of ambiguously coloured chromosome regions
in translocations or deletions. From a prognostic point of view
not all cytogenetically normal MDS patients have the same
favourable outcome. Considering all these data we have decid-
ed to apply interphase FISH in chromosomally normal MDS
patients in order to unmask minor clonal populations of dys-
plastic cells, marked by cryptic defects or by point mutations of
specific genes. Interphase FISH has been carried out with com-
mercially available cosmid probes specific for the genes most fre-
quently involved in MDS: EGR1, D7S522, INT2, TEL, Rb, TP53,
D20S108. In order to detect the cut-off value for every probe,
each one has been simultaneously hybridised together with the
alphoid sequence specific for the chromosome containing the
gene locus probe used. This last and the correspondent cen-
tromeric probe were differently labelled in order to be easily rec-
ognized. The cut-off values obtained after examining 200 nuclei
from normal controls (bone marrow donors) were fixed at: 5-8%
for monosomies, 2-3% for trisomies, 6-14% for gene locus dele-
tions and 2-7% for gene duplications. Up to now 37 karyotypi-
cally normal MDS patients have been studied. They have been
classified as 26 RA and 11 RAEB. The total number of interphase
cells examined per patient was 200. FISH has detected single
gene defects in 13 /37 patients. Gene deletions were discovered
in 8 cases (5 RA and 3 RAEB) while gene duplications in 5 (2 RA
and 3 RAEB). The percentage of cells carrying the defect
unmasked by FISH was comprised between 11% and 35%. We
observed that the FISH defect was correlated with age, being
more frequently detected in patients over 60 years of age. A dis-
ease progression occurred in 9 patients with an abnormal inter-
phase FISH and in 5 with a normal interphase FISH. In conclu-
sion our study shows that chromosomally normal MDS patients
may harbour minor clonal populations of dysplastic cells pre-
senting cryptic abnormalities identified by interphase FISH; the
disease outcome is predicted by the cytogenetic defect observed
and completely similar to that of patients carrying the same
defect on conventional cytogenetics. 
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CO146
CLINICAL IMPORTANCE OF INTERPHASE CYTOGENETICS DETECTING
OCCULT CHROMOSOME LESIONS IN MYELODYSPLASTIC SYNDROMES
WITH NORMAL KARYOTYPE

G.M. Rigolin, R. Bigoni, R. Milani, F. Cavazzini, M.G. Roberti, 
A. Bardi, P. Agostini, M. Della Porta, A. Tieghi, N. Piva, 
A. Cuneo, G. Castoldi
Section of Hematology, Department of Biomedical Sciences, 
University of Ferrara

At diagnosis, approximately half of myelodysplastic (MDS)
patients present a normal karyotype by conventional cytoge-
netic analysis (CCA). Fluorescent in situ hybridization (FISH) is
more sensitive than CCA allowing for the detection of minor
clones and of submicroscopic lesions. We have analyzed by FISH
101 MDS patients with normal karyotype for the occurrence of
the abnormalities which are most frequently observed in MDS
(i.e. -5/5q-, -7/7q-, +8, 17p-). In 18 patients, 15 to 32% of inter-
phase cells were found to carry one FISH abnormality. Six
patients presented trisomy 8, five had del(5)(q31), five
del(7)(q31), one monosomy 7 and one del(17)(p13). FISH abnor-
malities were more frequently observed among patients with an
increased percentage of bone marrow blasts (p=0.001). FISH
abnormalities were also associated with a higher rate of pro-
gression into AML (13/18 vs 12/83, p<0.001) and were predic-
tive for a worse prognosis (p<0.001). Multivariate analysis indi-
cated that FISH positivity and IPSS risk group were independent
predictors for a poor survival (p=0.0057 and 0.0123, respective-
ly) and for leukemic transformation (p=0.0006 and 0.035,
respectively). Leukemic transformation in FISH positive patients
was associated in all cases with an expansion of the abnormal
clone. Our data demonstrated that a significant proportion of
MDS patients with normal karyotype presented, if analyzed by
FISH, clones of cytogenetically abnormal cells which played a
determinant role in the progression of the disease. The presence
of FISH abnormalities identified a group of MDS patients with
normal karyotype characterized by an inferior prognosis.

CO147
THE QUANTITATIVE ASSESSMENT OF THE WILMS’ TUMOR GENE (WT1)
BY REAL TIME PCR IS A USEFUL TOOL FOR MONITORING DISEASE 
PROGRESSION IN MYELODYSPLASTIC SYNDROMES

D. Cilloni,* D. De Micheli,* E. Gottardi,* P. Scaravaglio,*
A. Tonso,° M. Girotto,# C. Marinone,@ A. Levis,^ G. Saglio*
*Department of Clinical and Biological Sciences, Ospedale 
S. Luigi, Orbassano, University of Turin, Turin; °Medicina Generale,
Ospedale Degli Infermi, Biella; #Servizio Trasfusionale, Ospedale
Civile, Ivrea; @Medicina Interna, Ospedale S.Vito, Torino; ^Divi-
sione di Ematologia, Ospedale SS Antonio e Biagio, Alessandria

Myelodysplastic syndromes (MDS) are acquired clonal stem
cell disorders characterized by ineffective hematopoiesis involv-
ing one or more hematopoietic cell lineages. MDS are associat-
ed with a high risk of evolution into acute myeloid leukemia
(AML). The prognosis seems to be influenced by the presence of
specific cytogenetic abnormalities which characterize about 30-
50% of MDS. Particularly, the presence of a complex karyotype

or the appearance of additional abnormalities is associated with
disease progression. In spite of this, several cases with normal
caryotype evolving into AML are observed. The Wilms’ tumor gene
(WT1) is a tumor suppressor gene which can be considered a uni-
versal molecular marker of acute leukemias since it is overex-
pressed by leukemic blasts. The quantitative assessment of WT1
by real time PCR allowed us to demonstrate that it is overex-
pressed in all the cases of acute leukemia at diagnosis and the
levels of expression follow the clinical stage of the disease. WT1
transcript gradually decreases during response to treatment and
completely disappears when hematologic and molecular remis-
sion are achieved. In addition, the reapperance of WT1 transcript
is predictive of relapse. In order to assess the significance of WT1
as a marker of MDS and to verify whether its expression corre-
lates with the disease stage, we used a sensitive real time-quan-
titative-RT-PCR method to analyze WT1 transcript levels in 36
BM from patients affected by MDS (13 AR, 9 RAEB, 14 RAEB-T)
using as normal controls 33 PB and 20 BM obtained from nor-
mal donors. The data obtained show that normal BM e PB sam-
ples express minimal amounts of WT1 transcript with a mean val-
ue of 119 and 5 WT1 copies every 10000 ABL copies respective-
ly. By contrast, in all BM samples from MDS patients we found
the overexpression of WT1. The amount of transcript increased
during disease progression from RA to RAEB, RAEB-T with a mean
value of 518 every 10000 ABL copies in RA, 2478 in RAEB and
7029 in RAEB-T. In addition we found that higher WT1 levels are
often associated with complex karyotypes and cytogenetic abnor-
malities correlated with poor prognosis. These data demonstrate
that WT1 expression level is a tumor marker for preleukemic or
leukemic blast cells of MDS. Therefore, monitoring WT1 expres-
sion levels will allow detection of MDS progression.

CO148
THE PREVALENCE AND CLINICAL RELEVANCE OF P27 AND CYCLIN E
IMMUNOREACTIVITY IN MYELODYSPLASTIC SYNDROMES

N. Fracchiolla,* G. Pruneri,° G. Viale,° M. Ponzoni,# E. Guggiari,*
P. Maisonneuve,@ N. Carboni,^ R. Mazza,* E. Zappone,§  

F. Bertolini,** A.T. Maiolo,* G. Lambertenghi-Deliliers,* 
A. Cortelezzi*
*Department of Hematology, and ^Department of Pathology,
Ospedale Maggiore Policlinico, IRCCS, University of Milan, School
of Medicine; °Department of Pathology and Laboratory Medicine;
**Hemato-Oncology and @Epidemiology and Biostatistics 
European Institute of Oncology, Istituto di Ricovero e Cura 
a Carattere Scientifico (IRCCS), University of Milan, School 
of Medicine; #Department of Pathology, and §Hematology 
S. Raffaele H Scientific Institute, Milan

Myelodysplastic syndromes (MDS) are a spectrum of diseases
characterized by functional impairment of hematopoiesis, even-
tually progressing to acute leukemia. The cell cycle is tightly
regulated by the cyclin and cyclin-dependent kinase complexes.
Abnormal expression of p27 and cyclin E is associated with an
adverse clinical course in non-Hodgkin's lymphomas and acute
myeloid leukemias. Since the expression of p27 and cyclin E in
MDS has not been investigated so far, we immunohistochemi-
cally evaluated the prevalence and clinical relevance of p27 and
cyclin E immunoreactivity (IR) in bone marrow biopsies from 86
patients with myelodysplastic syndromes: 23 RA; 10 RARS; 39
RAEB; 6 RAEB-t; 8 CMML, M/F 46/40, mean age 66 years (range
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18-86). Thirty-nine patients (45.3%) progressed to AML in a
mean time of 29 (range 1-79) months: in 11 of these patients
the corresponding bone marrow biopsies with AML were also
analyzed. The mean duration of clinical follow-up was 56.7
months (range 1.1-149.0). In normal bone marrow, IR for p27
was detected in endothelial cells, lymphocytes, plasma cells and
in the vast majority (85±8%) of the megakaryocytes. In MDS, the
pattern of p27 IR paralleled that observed in normal bone mar-
row, although the percentage p27 expression in dysplastic
megakaryocytes was lower than in the normal counterpart
(78±16%, p=0.177). In non-neoplastic bone marrow, cyclin E IR
was detectable in a small fraction (4±1%) of intermediate and
immature cells of the erythroid and myeloid lineages. The pat-
tern of cyclin E IR in MDS paralleled that of normal bone mar-
row, but the percentage of immunoreactive cells was signifi-
cantly higher (10±7% vs 4±1%, p=0.008). In particular, the per-
centages of cyclin E immunoreactive cells were 9±7% in
RA,13±10% in RARS, 11±7% in RAEB, 7±7% in RAEB-t and
6±3% in CMML. We found that cyclin E IR does not significantly
differ among the FAB subtypes, thus suggesting that its up-reg-
ulation may be an early event in the development of myelodys-
plasia, independent of the percentage of blasts. Interestingly, in
the low-risk subset of RA and RARS, high values (≥9%) of cyclin
E IR were associated with poor survival at a borderline level of
statistical significance, both at univariate (p=0.0759) and mul-
tivariate (p=0.0604) analysis. Our findings suggest that cyclin E
overexpression may be involved in the development of myelodys-
plasia and that its evaluation may be an adjunct in prognostic
stratification of patients with RA and RARS.

CO149
HIGH NUMBER OF FAS POSITIVE CD34+ CELLS AND CD4+ CELLS 
EXPRES-SING INTERFERON-γ IN HYPOPLASTIC MYELODYSPLASIA IMPAIR
PROGE-NITOR CELL GROWTH WHICH MAY BE IMPROVED BY 
CYCLOSPORIN-A

C. Selleri, L. Catalano, P. Ricci, B. Serio, A. Risitano, 
M. Volpicelli, C. Califano, J.P. Maciejewski,* B. Rotoli
Chair of Hematology, Federico II University, Naples; *Hematology
Branch, NIH, Bethesda, MD, USA

Mechanisms leading to cytopenia in hypoplastic MDS and
refractory anemia (RA) are still poorly understood. Immunosup-
pressive treatment may be successful in hypoplastic MDS and
RA. By flow cytometry analysis, we studied FAS, FAS-L and intra-
cellular IFN-γ expression on circulating CD34+, CD3+ and CD4+

cells in 10 hypoplastic MDS and 20 RA patients. By methylcel-
lulose colony assay, we investigated the influence of Fas trig-
gering, anti-IFN-γmonoclonal antibody (mAb) and cyclosporin-
A (CsA) on in vitro growth of circulating and marrow progeni-
tors derived from the same patients. Circulating CD34+ and
colony forming cells (CFC) were found significantly decreased in
hypoplastic MDS (mean value ± SEM: 25±7/105 total nucleated
cells) and RA patients (42±10/105) compared to normal donors
(85±6/105; p=0.01). In hypoplastic MDS and RA, circulating
(13±3/5×105 mononuclear cells and 24±3/3×105, respectively)
and secondary marrow CFC, after 5 week long term bone mar-
row culture (LTC) (1.3±0.5/106 and 2.3±0.6/106, respectively),
were even more affected compared to normal donors (64/55×105

and 90/106, respectively; p<0.01). We found increased number

of Fas positive circulating CD34+ cells in patients with hypoplas-
tic MDS (58±8%) and RA (61±7%) compared to those in nor-
mal controls (23±5%). Using two color intracellular staining for
circulating CD4 and IFN-γ, we documented high number of CD4+

cells expressing IFN-γ, after activation with phorbol myristate
acetate (PMA)-ionomycin, in hypoplastic MDS compared with
those in RA patients and healthy individuals (p<0.01). No dif-
ference in CD3+ cells espressing Fas-L was found between
hypoplastic MDS, RA and normal controls. Patient's circulating
and marrow CFC, as well as secondary marrow CFC after LTC,
showed higher susceptibility to Fas mediated inhibition of colony
growth (using an anti-Fas mAb mimicking Fas-L) than those in
healthy individuals (p<0.01). In addition, an antibody blocking
IFN-γ partially improved primary marrow (23±4 vs 29±5;
p=<0.05), but not secondary CFC from hypoplastic MDS and RA
patients. CsA treatment of circulating lymphocytes, at a con-
centration comparable to that achievable after in vivo adminis-
tration (500 ng/µL), significantly decreased the number of cir-
culating CD4 cells expressing IFN-γ in patients with hypoplas-
tic MDS (32±3 vs 14±2 without and with CSA; p=0.02) and RA
(15±2.5 vs 10±0.5; p=002). In hypoplastic MDS and RA patients,
in vitro addition of CsA significantly increased circulating (13±3
vs 25±6 without and with CSA and 24±3 vs 34±5, respectively;
p<0.05) and marrow CFC colony growth (19±3 vs 27±6 without
and with CSA and 25±3 vs 30±5, respectively; p<0.05), but did
not increase secondary marrow CFC. We conclude that: 1) lym-
phocyte-mediated suppression of hematopoiesis is involved in
the development of cytopenia and may account for increased
apoptosis of hypoplastic MDS and RA progenitors; 2) CsA may
improve committed progenitors but not stem cells growth in
hypoplastic MDS by reducing lymphocyte-mediated hematopoi-
etic suppression.

CO150
REDUCED DIHYDROFOLATE REDUCTASE EXPRESSION IN  ERYTHROBLASTS
OF THE 5q- SYNDROME

R. Invernizzi, R. Nano,* A. Pecci, E. Travaglino, A. Facoetti,* 
S. Magni
Internal Medicine and Medical Oncology, University of Pavia,
IRCCS Policlinico S. Matteo, *Department of Animal Biology, 
University of Pavia

The importance of the dihydrofolate reductase (DHFR) system,
that establishes an equilibrium among folic, dihydrofolic and
tetrahydrofolic acid by reversible NADP-dependent reactions, is
related to the key role of tetrahydrofolate in the transfer of the
monocarbon unit and therefore in the synthesis of adenine and
guanine bases. Consequently, this enzyme activity is involved in
processes of cellular differentiation and proliferation. The chro-
mosome localization of the human DHFR gene was identified in
the long arm of chromosome 5 (q11.2-q13.2). We studied DHFR
activity in bone marrow erythroblasts of patients with the 5q-
syndrome, that is a particular type of myelodysplastic syndrome
(MDS) characterized by isolated interstitial deletion of the long
arm of chromosome 5, to see if there are differences in DHFR
expression in comparison with normal controls and patients with
other types of MDS; also evaluated were possible correlations
among erythroblast DHFR expression, apoptosis levels, cell pro-
liferative activity and clinical-pathological features. We carried

78

haematologica vol. 86(supplement to n. 10):october 2001

oral communications - Myelodysplastic Syndromes



out the cytochemical reaction on bone marrow imprints of 10
normal controls, 6 patients with the 5q- syndrome (M/F=2/4;
median age=67; range 46-72 years) and 8 patients with other
types of MDS, including 3 cases of refractory anemia (RA), 3 cas-
es of RA with ring sideroblasts (RARS) and 2 cases of RA with
excess of blasts (RAEB) (M/F=5/3; median age=62; range 54-86
years), at the onset, not previously treated. Three of the 5q- cas-
es presented del (5)(q13q33), one del(5)(q13q31), while in the
others the breakpoint was not identified. In patients with other
types of MDS the karyotype was normal (3 cases) or showed var-
ious anomalies. Employing a Vickers M86 scanning and integrat-
ing microdensitometer the erythroblast optical density (OD) was
counted. In the cases with the 5q- a significant decrease in
enzyme activity (mean 45.7+1.7) (p=0.0001) was observed,
whereas in pathological erythroblasts of other types of MDS the

OD was significantly higher (mean 97.3±4.4) than in normal ery-
throblasts (mean 75.9±3) (p=0.0001). These differences were
independent of the maturation stages of the erythroblasts, the
progenitor growth in vitro and the apoptosis rate, as measured by
TUNEL technique; however, the erythroblast proliferative rate,
evaluated by MIB-1 immunostaining, tended to be lower in 5q-
cases. Also the hypolobulate megakaryocytes observed in the bone
marrow imprints of the 5q- syndrome showed a moderately
reduced DHFR level if compared with normal megakaryocytes. In
conclusion, for the first time a reduced DHFR expression has been
demonstrated in5q- erythroblasts. At present the cause of this
reduction is not known (alterations of the cell cycle or gene dele-
tion); our findings, however, suggest a possible role of this enzyme
abnormality in the still obscure pathogenesis of the disease. 
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POSTERS

chronic myeloid leukemia

PO001
LARGE DELETIONS AT THE t(9;22) BREAKPOINT IN CHRONIC MYELOID
LEUKEMIA PATIENTS

F. Albano, G. Specchia, C.T. Storlazzi,* L. Anelli,* A. Pannunzio,
D. Pastore, G. Greco, L. Ciuffreda, V. Liso, M. Rocchi*
Div. of Hematology, University of Bari; *Institute of Genetic, 
University of Bari

The BCR-ABL fusion gene is thought to play a central role in
the pathogenesis of CML; the existence of large deletions adja-
cent to the translocation breakpoint of derivative 9 chromo-
some has been described We collected data on the clinical and
biological features of 59 chronic phase CML patients to assess
the possible relevance of these chromosomal deletions and any
possible associations. To identify carriers of deletions on the
derivative of chromosome 9 we performed FISH experiments
using two BACs covering regions flanking the breakpoint on
der(9). These probes were bA17L7 containing the ASS locus prox-
imal to the ABL gene and bA248J22 distal to the BCR gene: they
were used in cohybridization labeling with red (Cy3) and green
(FluorX). If one or both probes resulted deleted, patients under-
went a second screening using a contig of BAC clones spanning
chromosomal regions on 9 and 22 to define the precise distal and
proximal breakpoints of the deletion. A total of 30 probes of
chromosome 9 and 10 for chromosome 22 were used. Deletions
on der(9) were observed in 9 (15%) cases; these were different
sizes (in terms of Megabases) and had different locations of the
distal and proximal breakpoints. In patients with deletions, the
WBC count at diagnosis was higher than in those without (176
× 109/L vs 96× 109/L, p = 0.01). Splenomegaly at onset of CML
was present in 8 (89%) patients with deletions and in 13 (26%)
without (p= 0.0006). The b3a2 BCR-ABL rearrangement type
was found in 8 (89%) patients with and in 23 (46%) patients
without deletion (p = 0.02). Two cases of complex Philadelphia
translocation and 2 with complex karyotypic abnormalities were
observed in patients with deletions (p = 0.001). Sokal’s risk was
calculated: 5 (56%) cases with and only 7 (16%) without dele-
tions were included in the high risk category (p=0.01). Eight
patients (89%) with deletions did not achieve hematological
and cytogenetic response after 1 year of interferon treatment.
Our data show that loss of genes adjacent to the translocation
breakpoint may determine clinical and biological features of
CML. Further analysis is needed to establish whether deletions
are associated with worse prognosis.

PO002
INHIBITION OF COLONY FORMATION AND APOPTOSIS IN CHRONIC
MYELOID LEUKEMIA CELLS BY  FARNESYLTRANSFERASE INHIBITORS IS
NOT MEDIATED THROUGH THE FAS/FAS-LIGAND SYSTEM

C. Selleri, P. Ricci, A. Risitano, L. Luciano, R. De Mattia, 
V. Visconte, B. Serio, M. Barone, M. Rossi, J.P. Maciejewski,* 
B. Rotoli
Chair of Hematology, Federico II University, Naples; *Hematology
Branch, NIH, Bethesda, MD, USA

The Ras gene products regulate transduction of growth-pro-
liferative signals from membrane receptor tyrosine kinases to
the nucleus. To induce cell growth and transformation, Ras must
move from the cytoplasm to the plasma membrane. Ras must be
farnesylated by an enzyme termed farnesyl-protein transferase
in order to allow its linking to membrane. Ras activation plays a
central role in leukemogenic transformation by BCR/ABL. We
have recently documented that Fas-mediated downmodulation
of bcr/abl results in decreased proliferation rate of CML bone
marrow (BM) progenitors due to apoptosis of clonogenic cells.
Recently, inhibitors of farnesyltransferase (FTI) have been used
as oral therapeutic agents for the treatment of some types of
cancer. We studied the effects of α-hydroxyfarnesylphosphon-
ic acid and manumycin-A (FTI), potent and specific farnesyl-
transferase inhibitors, on cell and colony growth as well as on
induction of apoptosis in CML cell line LAMA and in fresh cells
derived from 25 CML patients in chronic phase. In addition, we
investigated the expression of Fas and Fas-Ligand (Fas-L) on
CD34+ CML cells and their relationship with FTI activity on CML
cell growth. By colorimetric MTT and methylcellulose colony
forming assays, we documented dose dependent FTI-mediated
inhibition of growth in LAMA cells and in 60% of CML, where-
as healthy donor cells were only weakly affected by FTI exposure.
By flow cytometric detection of apoptosis, we documented that
FTI-mediated inhibition of cell growth may be in part related to
induction of apoptosis. The addition of Z-DEVD-fmk, an agent
that interferes with caspase 3 activity, partially reverted FTI-
induced inhibition of cell growth of LAMA cells. Using two-col-
or flow cytometry with FITC-conjugated anti Fas or Fas-L and PE-
conjugated anti CD34, performed in the presence of the metal-
loproteinase inhibitor K8103 (10 mM) to prevent CD95-L shed-
ding, we found that Fas and Fas-L expression was not modified
by FTI exposure and that there was no different susceptibility to
FTI-mediated inhibition of CML cell growth based on Fas and
Fas-L expression in C34+ CML cells. We conclude that: 1) FTI
may induce selective colony inhibition and apoptosis of CML
cells indipendently from Fas and Fas-L expression on CD34+ CML
cells; 2) farnesyltransferase inhibition may be a new promising
therapeutic tool in CML. 

PO003
ATYPICAL CHRONIC MYELOID LEUKEMIA: A CLINICAL, HEMATOLOGIC
AND CYTOGENETIC SURVEY OF 7 CASES

A. Fasanaro, L. Sebastio,* F. Pane,° S. Annunziata, B. Pocali,
F. Pollio, S. Palmieri, F. Ferrara
Divisione di Ematologia e *Servizio di Genetica Medica, A.O.R.N.
“A. Cardarelli”, Napoli; °CEINGE, Università Federico II, Napoli

An overlap syndrome characterized by dysplastic and prolifer-
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ative features and the lack of Philadelphia chromosome and
bcr/abl rearrangement is described in a minority of cases which
otherwise fit the general diagnostic criteria for chronic myeloid
leukemia (CML). Although infrequent, these cases deserve par-
ticular interest on clinical and biological grounds given the
absence of a specific detectable molecular marker of disease and
a more aggressive clinical course as compared to classical Ph+

CML. From 1991 to 2001 seven patients were diagnosed at our
institution as having atypical chronic myeloid leukemia (aCML)
according to the WHO classification of myeloid neoplasms. Bone
marrow samples were investigated at cytogenetic and molecu-
lar level and were negative for Ph1 and bcr/abl. This figure rep-
resents 5.8% of 120 typical Ph+CMLs observed in last 10 years at
our institution. All cases were observed in chronic phase at diag-
nosis. The median age was 67 years (range 45-77). Median leuko-
cyte, platelet and Hb values were 49×109/L (range 34.3-164),
152×109/L (68-545) and 11 g/dL (10-15.2), respectively. Accord-
ing to Sokal index the median RR value is 1.14 (0.68-1.48). No
patient showed increased marrow fibrosis or absolute or relative
monocytosis. A significant degree of myelodysplastic changes
mainly consisting of dysgranulopoiesis and dyserithropoiesis was
observed in all but two cases. In four patients cytogenetic abnor-
malities were demonstrated at diagnosis (2 cases with trisomy 21,
one with trisomy 8 and one with trisomy 13). In two cases addi-
tonal chromosomal changes (49, XY,+21, +21, +8 and 47,
XY,12p+) were observed at the time of accelerated-blastic trans-
formation. As initial treatment, three patients received alpha-
interpheron, the remaining four, aged more than 65, were treat-
ed with hydroxyurea and in all but one case leukocytosis was eas-
ily controlled. After a median of 11 months (range 6-18) six cas-
es entered accelerated-blastic phase, preceded by worsening ane-
mia and/or thrombocytopenia in all cases without a concomitant
increase of marrow and peripheral blasts. One patient is alive in
chronic phase at 12 months under treatment with hydroxyurea.
Median overall survival (15 months) is significantly lower as com-
pared to a Ph+ CML population fully matched for sex and age. In
conclusion, clinical-hematological profile and survival of Ph-

/bcr/abl- aCML cases significantly differ from Ph+ or Ph-/bcr/abl+
cases. Leukocytosis, dysgranulopoiesis with erythroid hypoplasia
and chromosomal abnormalities are the most significant aspects
of disease. In addition, median age is higher and prognosis is
remarkably poorer because of early accelerated-blastic transfor-
mation. Optimal treatment for these patients remains to be defin-
itively established. 

PO004
VARIANT Ph CHROMOSOME TRANSLOCATIONS DETECTED BY FISH USING
BAC AND PAC CLONES IN CHRONIC MYELOID LEUKEMIA: BIOLOGICAL AND
CLINICAL FEATURES

C.T. Storlazzi, G. Specchia,* F. Albano,* L. Anelli, G. Roberti, 
C. Buquicchio,* G. Mele,* N. Archidiacono, V. Liso*
Institute of Genetic, University of Bari; *Div. of Hematology,
University of Bari

The Philadelphia chromosome (Ph), due to t(9;22) (q34.1;
q11.2), is the cytogenetic hallmark of chronic myeloid leukemia
(CML) and is observed in more than 90% of the cases. In 5% of
CML patients, the Ph chromosome is derived from rearrange-
ments, either simple or complex variant translocations, other

than the standard t(9;22). A small number of these CML patients
do not show any evidence of a Ph chromosome because com-
plex rearrangements can produce a masked Ph. Conventional
cytogenetics, FISH and RT-PCR analyses were performed on
peripheral blood and bone marrow samples from 56 phase
chronic CML patients at diagnosis. To detect the BCR-ABL
rearrangement we used P1-derived artificial chromosomes (PAC)
or bacterial artificial chromosomes (BAC) probes. For ABL: a mix-
ture of PACs dJ835J22 and dJ1132H12 (RP5 library from de
Jong) were used; these probes encompass the ABL breakpoint
region. The signal obtained with these two probes split in all
CML patients tested. For BCR: the BAC bC72M14 is centromer-
ic to the BCR major breakpoint. Therefore, the best combination
of probes detecting the splitting of ABL and colocalization of
BCR-ABL on Ph chromosome was dJ835J22 (ABL) + dJ1132H12
(ABL) cohybridized with bC72M14 (BCR).Among 56 patients with
the BCR-ABL fusion signal in FISH experiments, 3 (6%) had com-
plex variant translocations and 1 (2%) had submicroscopic cryp-
tic rearrangement. The complex variant translocations appeared
to involve three chromosomes that include 9, 22, and another
chromosome: chromosome 8, 12, 13, respectively. The cases with
t(8;9;22)(p11.2;q34;q11.2) and with t(9;12;22)(q34;p13;q11.2) had
BCR-ABL fusion signal on chromosome 8 and 9, respectively. In one
case with cryptic rearrangement, conventional cytogenetic
analysis revealed a normal karyotype and in two cases with com-
plex variants the classic Ph chromosome was absent because of
additional material on 22. All the CML patients with complex
variant translocations had b3a2 rearrangement type while b2a2
was present in the cryptic abnormality case. Sokal’s risk was cal-
culated: two patients were high risk while one case was in inter-
mediate risk group, as was the patient with cryptic gene fusion.
The 4 patients with variant translocation did not achieve hema-
tological or any kind of cytogenetic response after 1 year of
interferon treatment. In our experience FISH has proven very
useful in detecting and characterizing variant Ph rearrange-
ments; in fact, FISH with dual-color BCR-ABL PACs and BAC
probes is a highly efficient tool for studying CML patients, espe-
cially Ph-negative patients. It allows the detection of gene
fusion, the determination of the type of the translocation, and
a quantitative follow-up of the disease. Although the prognos-
tic significance of variant Ph translocations still remains unclear,
we can make some considerations as to our own cases; all the
cases described in this report were found to be resistant to inter-
feron treatment, and in one patient the chronic phase was very
short, with progression to the accelerated and blastic phase in
ten months from diagnosis. Further cytogenetic, molecular and
clinical studies are needed to specify the real frequency of these
events and their correlation with prognosis.

PO005
QUANTIFICATION OF BCR/ABL EXPRESSION BY REAL-TIME RT-PCR ASSAY
IN CHRONIC MYELOID LEUKEMIA PATIENTS TREATED WITH STI-571

G. Rossi, I. Zanella,* F. Spalenza, M.A. Capucci, M. Micheletti,
A. Albertini,* E. Cariani*
Sezione di Ematologia, *III Laboratorio Analisi e Cattedra di 
Chimica Clinica, Spedali Civili e Università di Brescia

The possibility of quantifying the levels of bcr-abl transcripts
in patients with chronic myeloid leukemia (CML) using a sensitive
real-time PCR technique has proven useful for monitoring mini-
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mal residual disease after allogeneic bone marrow transplant and
as an alternative to serial marrow cytogenetic studies for the fol-
low-up of patients treated with interferon. Little is known on the
kinetics of bcr-abl transcripts in patients receiving the tyrosine
kinase inhibitor STI-571, which has been recently introduced in
the treatment of CML. We present the preliminary results of the
quantitative analysis of bcr-abl transcripts by a real-time PCR
technique in 13 patients treated with STI-571. Eight were in
chronic phase (CP) and refractory to interferon treatment and 5
were in accelerated/blastic phase (BP) (4 myeloid, 1 lymphoid).
Patients were treated according to the 002 and 003 protocols of
the Italian Cooperative Group for the Study of CML. A serial dilu-
tion of total RNA from K562 cells was used as a standard for real-
time quantification. Results were expressed as ng of K562 total
RNA with the same level of bcr/abl expression, and normalized to
GAPDH mRNA (bcr/abl normalized Dose, nD) to monitor pre-PCR
steps. The sensitivity threshold for bcr/abl mRNA detection was 1
K562 cell (10-4 dilution of standard RNA). Bcr-abl levels were
determined in peripheral blood (PB) and/or bone marrow (BM)
samples at the onset of treatment, and after 1, 3 and 6 months.
Cytogenetic studies were performed before treatment and after
3 and 6 months. Median follow-up of patients was 13 weeks
(range 6-25). Before treatment, the mean bcr-abl nD in BM sam-
ples was 89.5±21.5, with a non significant difference between
patients in CP (76nD) and in BP (109.7nD) (p=0.47). The mean PB
bcr-abl nD was significantly higher in patients in BP compared to
those in CP (162,8 vs 6,8; p=.006). The WBC count was also sig-
nificantly higher in BP (120.3 vs 12.7×109/L; p=.01). Serial mea-
surements of PB bcr-abl levels showed both interpatient and
intrapatient variability, with a general trend towards a progres-
sive reduction with time in 6/8 patients treated in CP but in only
1/5 treated in BP. However in CP patients, the comparison
between PB levels at baseline and after 1 and 3 months and
between BM levels at baseline and after 3 months of STI-571
treatment did not show significant differences. Bcr-abl levels did
not correlate with leukocyte count in most cases. A major or com-
plete cytogenetic response was obtained in 0/5 BC patients and
in 5/8 CP patients after three month. Three of 5 complete cyto-
genetic responders had very low levels of transcript (<1,5nD). The
PB levels at baseline or after one month of STI-571 did not pre-
dict for the subsequent achievement of cytogenetic response at
three months.

PO006
COMPARATIVE STUDY OF THE DIPHTHERIA TOXIN PRO-APOPTOTIC 
ACTIVITY IN BCR/ABL-POSITIVE vs BCR/ABL-NEGATIVE HUMAN LEUKEMIA
CELL LINES 

F. Vinante, A. Rigo, G. Pizzolo 
Department of Clinical and Experimental Medicine, Section of
Hematology, University of Verona

We have previously observed that primary chronic myeloid
leukemia (CML) p210-BCR/ABL-positive cells and K-562 cells
were not or poorly sensitive to 10-12/10-9 M diphtheria toxin (DT)
pro-apoptotic activity, in spite of the fact that they expressed
the DT receptor (membrane-bound heparin-binding EGF-like
growth factor, HB-EGF) and DT was normally internalized. By
contrast, the expression of HB-EGF molecule is usually associ-
ated to high, dose-response-type sensitivity to the pro-apoptotic

effect of DT. To further study this fusion protein-associated phe-
nomenon, we compared a panel of BCR/ABL-negative and
BCR/ABL-positive (b2-a2 or b3-a3), HB-EGF-positive human
leukemic cell lines in terms of sensitivity to DT. The BCR/ABL-
negative cells included T cell lines: Jurkat (acute T cell leukemia),
Karpas 299 (anaplastic large cell lymphoma) and L540 (Hodgkin
derived); NK cell line: 2C8; myeloid cell lines: HL-60 (acute
myeloid leukemia), U937 (monocytic leukemia), THP-1 (acute
monocytic leukemia), ML-3 (acute myelo-monocytic leukemia).
The BCR/ABL-positive cells included T cell line: CML-T1 (CML
immature T cell blast crisis); myeloid cell lines: K-562 (CML mye-
lo-erythroid blast crisis), LAMA-84 (CML erithroid-megakaryo-
cytic blast crisis), MEG-01 (CML megakaryocytic blast crisis),
KU812 (CML basophilic blast crisis). As a control, either
BCR/ABL-negative (L428, Hodgkin-derived; Raji, non-Hodgkin
lymphoma-derived) or BCR/ABL-positive (NALM-1, CML pre-B
cell blast crisis), HB-EGF-negative B cell lines were studied. The
cell lines were quite homogeneous in terms of further molecu-
lar alterations involving apoptotic pathways, such as the pres-
ence of altered/mutated p53 molecule, or adjunctive chromoso-
mal abnormalities. The presence of ABL amplification was, how-
ever, a unique feature of the cell line K-562. Cells were exposed
to 10-12/10-9 M DT for 48 hours, then the percentage of apop-
totic cells was evaluated via flow cytometry or MTT assay. HB-
EGF-negative cells were not responsive to DT, irrespective of the
presence or the absence of BCR/ABL fusion protein. Among HB-
EGF-positive cells, the presence of BCR/ABL fusion protein was
associated to resistance to the pro-apoptotic effect of DT
(35±14% of apoptotic cells as compared to 80±12% for
BCR/ABL-negative cells at 10-9 M DT; p<0.01; 5 experiments). DT
was, however, normally internalized and persisted inside the
cells, suggesting that switching off the activity of the BCR/ABL
fusion protein might restore the DT pro-apoptotic capability.

PO007
INTERFERON-α ENHANCES CO-STIMULATORY MOLECULES AND T8 
LYMPHOCYTES IN PATIENTS WITH CHRONIC MYELOID LEUKEMIA

C. Delfini, P. Muretto,* G. Nicolini, F. Centis, L. Tabellini,
S. Tomassoni,* G. Leopardi
Department of Onco-Hematology, *Department of Pathology,
Azienda Ospedale S. Salvatore, Pesaro

Interferon-α (IFN-α) is a pleiotropic cytokine that has antivi-
ral, antiproliferative and immunoregulatory functions. In chron-
ic myeloid leukemia (CML), IFN-α treatment induces long-last-
ing hematological and cytogenetic control and has several
immunological effects including natural killer and T cell cyto-
toxicity. It was reported that CML cells do not express B7-1 and
B7-2 (CD80, CD86) co-stimulatory molecules. In vitro, it may be
possible to induce their expression using a combination of
cytokines, i.e. GM-CSF/IL-4. Addition of IFN-α to cultures sig-
nificantly up-regulates their expression and induces the differ-
entiation of antigen presenting cells (APC) which subsequently
stimulate a specific anti-leukemic cytotoxic T cell response. We
report the case of a patient with CML who achieved a complete
cytogenetic response after one year of IFN-α therapy. At that
time, the bone marrow biopsy revealed a relevant lymphocyto-
sis. The immunohistochemical characterization of subsequent
marrow biopsies confirmed the persistence of a lymphoid infil-
tration with a polyclonal T and B component. The immunophe-
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notypic analysis of the PBMC showed a population of cells with
high FSC and SSC carrying the CD80 and CD86 molecules and
an increased percentage of CD8+ T-lymphocytes. These findings
urged us to study the same immunological phenotype in four
other IFN-α responsive patients and in ten IFN-α or hydroxyurea
(HU) non-reponsive patients. The percentage of CD80 and CD86
molecules as that of CD8 T lymphocytes was significantly
increased in patients who achieved a complete cytogenetic
response in comparison with ten non-responsive patients treat-
ed with IFN-α or HU (Table1). As B7-1 and B7-2 molecules,
expressed by APC are essential for initiating antigen specific T
cell reponses, we have hypothesized that IFN-α therapy pro-
duced a T cell mediated response against CML cells through the
induction of these co-stimulatory molecules. This case suggests
that, in addition to its multiple immunomodulatory effects, IFN-
α may also regulate the immune response at the level of APC.

Table 1. Expression of surface marker molecules on isolated PBMC.

Mab Patient Responsive pts Non-responsive pts Non-responsive pts
specificity IFN-α treated (N=4) IFN-α treated (N=5) HU treated (N=5) 

CD80 16±2.7 18±3.8 7.8±1.1 5.9±1.2
CD86 12±3.6 14±2.7 3.6±1.4 2.8±0.5
CD4 16±2.4 17±3.1 28±1.4 30±2.7
CD8 31±3.6 29±0.6 18±3.2 15±1.2

PO008
COMPARISON OF EFFECTS OF STI571 AND INTERFERON ON BONE MARROW
CELLULARITY AND FIBROSIS IN CHRONIC MYELOID LEUKEMIA

D. Turri, V. Franco,* AM. Florena,* A. De Caro, S. Grimaudo, 
G. Mariani
Department of Hematology and BMT, *Dept. of Pathology, Azien-
da Universitaria Ospedaliera Policlinico P. Giaccone, Palermo

Background: CML is a stem cell disorder in which cells of the
myeloid lineage undergo massive clonal expansion. Interferon
has been widely used for the treatment of CML and it has been
reported to have a fibrogenic effect.1 Recently STI571, an
inhibitor of the BCR-ABL tyrosine kinase has been used in the
treatment CML.2 STI571 causes arrest of growth or apoptosis in
hematopoeticic stem cells that express BCR-ABL but does not
affect normal cells.2 Aim. To compare the effects of interferon
and STI571 on the bone marrow cellularity and fibrosis in CML.
Patients and methods. Group 1: 4 patients(pts), mean age 68
years, with CML in whom conventional therapy had failed, were
enrolled in the protocol STI/CML002 or CML003 of the ICSG on
CML. Two pts. were in accelerated phase(AP), one in blastic phase
(BP), one in chronic phase (CP). STI571 was given at daily dose
of 400-600 mg Group 2: 3 pts, mean age 59 years, all in CP
were on interferon as first-line monotherapy at a weekly dose
of 35-50 MU. Trephine biopsies were performed at diagnosis
and after 5 months from the beginning of the treatment in the
STI group and after 8 months in the interferon group. All the
patients in both groups were in complete hematologic response
at the time of second biopsy. Results. In group 1 cellularity was

65 %(60-70). Fibrosis was mild and focal whereas atypical
microforms of megakaryocytes were rare. In three cases a mod-
erate histiocitic hyperplasia was seen. In group 2 mean cellular-
ity was 85 %(80-90). Fibrosis was moderate to severe. Atypical
microforms of megacariocytes were present. Conclusions: in our
small series, in bone marrow trephine biopsies STI 571 seems to
have greater antiproliferative activity and lower fibrogenic effect
than interferon.

1. Thiele J, Kvanicka HM, Schmitt-Graef A, et al. Effect of interferon
and hydroxyurea on bone marrow fibrosis in chronic myelogenous
leukaemia: a comparative retrospective multicentre histological
and clinical study. Br J Haematol 2000; 108:64-71.

2. Druker BJ, Talpaz M, Resta DJ, et al. Efficacy and safety of a spe-
cific inhibitor of the BCR-ABL tyrosine-kinase in chronic myeloid
leukemia. N Engl J Med 2001; 344:1031-7. 

PO009
THE FUSION PROTEIN BCR/ABL ENABLES RESISTANCE TO APOPTOSIS
FOLLOWING INTERNALIZATION OF DIPHTHERIA TOXIN 

F. Vinante, A. Rigo, G. Pizzolo
Department of Clinical and Experimental Medicine, Section of
Hematology, University of Verona

In the hematopoietic lineage, heparin-binding EGF-like
growth factor (HB-EGF)/diphtheria toxin (DT) receptor is
expressed by monocytes (Mo), lymphocytes (PBL) myeloid
leukemic cells and a number of myeloid- or lymphoid-derived
human cell lines. We have previously shown that primary human
neutrophils (PMN) are typically negative for HB-EGF in basal
conditions and that recombinant GM-CSF specifically induces
HB-EGF in PMN, Mo and ex vivo myeloid leukemic cells. In the
present study, we evaluated expression of HB-EGF and sensitiv-
ity to DT in ex vivo peripheral myeloid cells from 9 patients with
p210-BCR/ABL chronic myeloid leukemia (CML) as well as in the
human cell line K-562 (CML myelo-erythroid blast crisis). Meth-
ods included molecular (RT-PCR cloning, Northern blot, flow
cytometry, ELISA) and functional (mitogenic activity on BALB/c
3T3 cells, evaluation of apoptotic cells) approaches. The cell line
K-562 and the ex vivo CML cells expressed HB-EGF, whereas
their normal counterparts were usually HB-EGF-negative, sug-
gesting that the presence of the fusion protein p210 may be
involved in activating the HB-EGF promoter, likely through the
Ras and MAP kinase pathway. The expression of HB-EGF mole-
cule confers usually sensitivity to the pro-apoptotic effect of
DT. By contrast, the p210-BCR/ABL-positive cells as well as the
cell line K-562 were not or poorly sensitive to 10-12 to 10-9 M DT
pro-apoptotic effect, in spite of the fact that they expressed
membrane-bound HB-EGF and DT was internalized. Following
stimulation with recombinant GM-CSF or human bladder can-
cer cell line 5637 conditioned medium, which contains relevant
amounts of carcinoma cell-derived GM-CSF, previously HB-EGF-
negative, normal myeloid cells upregulated HB-EGF, acquiring a
previously lacking sensitivity to DT. Thus, our data provide cir-
cumstantial evidence that HB-EGF is one of the molecules
induced by the biological activity of the fusion protein BCR/ABL.
The presence of this latter, however, seemed to switch off the
pro-apoptotic potential of DT following its internalization
through its receptor HB-EGF.
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PO010
MOLECULAR EVENTS UNDERLYING VARIANT PHILADELPHIA 
TRANSLOCATIONS IN CHRONIC MYELOID LEUKEMIA

R. La Starza, N. Testoni,* M. Lafage-Pochitaloff,° B. Crescenzi,
C. Matteucci, MF. Martelli, C. Mecucci
Hematology and Bone Marrow Transplantation Unit, 
University of Perugia, *Hematology Dpt, University of Bologna,
°Laboratoire de Cytogénétique Hématologique, Institut Paoli 
Calmettes, Marseille

Variant or masked Ph rearrangements were found in around
5% of CML cases. These rearrangements are represented by sim-
ple variants, in which chromosome 22q is translocated to a chro-
mosome other than 9, and complex variants in which, chromo-
some 9 and 22 rearranged with one or more chromosomes.
Moreover, masked Ph can be detected in cases with normal
karyotype or rearrangements not involving chromosome 9 and/or
22. No differences in survival and duration of chronic phase
between patients with classical and variant Ph translocations
were found, whereas a higher frequency of additional structur-
al abnormalities were described in the latter group. We report
on cytogenetic and molecular studies of two cases of CML with
complex variant Ph translocations involving the short arm of
chromosome 6. Cytogenetic analyses showed the following
karyotypes:

Pt. #1. F/56,46,XX,t(6;9;22)(p21;q34;q11)[3/42]/47,XX, t(6;9;22)
(p21;q34;q11),+8,i(17)(q10)[39/42]

Pt2. M/68, 46, XY [19/26]/ 45,X, Y,t(6;9;22)(p24;q34;q11)[7/26]

Pt #1 was studied in blastic phase. She refused treatment and
died 39 months after diagnosis. Pt #2 was studied under treat-
ment with α-IFN in chronic phase, five months after diagnosis.
He was still in chronic phase, at last follow-up, 54 months from
diagnosis. FISH was performed with the BCR/ABL1 D-FISH (BCR,
500 Kb, in red and ABL1, 600 Kb in green, Appligene, Oncor), and
paintings for chromosomes 6, 9, and 22 (Appligene, Oncor).
Breakpoints at 6p were narrowed by applying locus specific
probes for the short arm of chromosome 6, associated with an
alpha satellite probe D6Z1 (Appligene, Oncor), mapped from
telomere to centromere as follows: 409K9-82M9-206F19-
136B1-153G14-329A5-108K11-162J16-50J22-1043E3 (pro-
vided by P. Marynen, Center for Human Genetics, University of
Leuven, and I. Ragoussis, Division of Medical and Molecular
Genetics, University of London). The BCR/ABL1 fusion gene
(red/green signal) was detected at der(22) in both cases. In pt 1
green signals (ABL) were present on normal 9 and on der(9),
whereas red signals (BCR) were present on normal 22 and on
der(6). In pt 2 green signals were present on normal 9 and on
der(6), while one red signal was detected only on the normal 22.
Breakpoints on the short arm of chromosomes 6 were narrowed
between pac 162J16 and pac 50J22 in pt 1, and between pac
206F19 and 136B1 in pt 2. Two different cytogenetic mecha-
nisms emerged from the two t(6;9;22) variant translocations. In
pt 1 three chromosome breakpoints resulted into a true complex
variant in which the 3' of BCR moved to the 6p21 instead of
9q34. In pt 2 four breakpoints were identified by FISH revealing
an additional translocation involving the 9 derived from the
BCR-ABL change. Indeed, first a classical t(9;22) occurred, than

the der(9)t(9;22) underwent another break, centromeric to ABL1,
and generated a reciprocal exchange with 6p. The 3' end of BCR
was deleted. Two different loci/genes of 6p were involved in the
pathogenesis or progression of these cases of Ph-positive CML.
The common genomic consequence of the two different mech-
anisms for complex variant Ph rearrangements was the absence
of the reciprocal ABL1-BCR fusion gene.

Acknowledgments: partially supported by A.I.R.C.

PO011
PROTEASOME INHIBITORS SHOW A POTENT CYTOTOXIC EFFECT ON
CHRONIC MYELOGENOUS LEUKEMIA (CML) BUT NOT ON NORMAL
HEMATOPOIETIC PROGENITOR CELLS

F. Servida, D. Soligo, C. Borsotti, D. Delia, 
G. Lambertenghi Deliliers
Fondazione Matarelli, Milan, Department of Hematology,
I.R.C.C.S. Ospedale Maggiore and University of Milan, Experi-
mental Oncology Department, Istituto Nazionale Tumori, Milan

New therapeutic strategies to prevent leukemic cells escape
from cytotoxic drugs killing involve the activation of apoptosis.
Inhibition of the multicatalytic proteasome complex can lead to
cell cycle arrest, activation of caspases and ultimately cell death.
Thus proteasome inhibitors (PI) may be exploited to modulate the
apoptotic process in proliferating cells with little effect on qui-
escent or terminally differentiated cells. In the present study we
tested the effect of a cell permeable proteasome inhibitor with
chymotrypsin-like activity (PSI). CFU-GM derived from CD34-

enriched bone marrows from CML patients were at least three
fold more sensitive to PSI than those derived from normal bone
marrows. The mean dose of proteasome inhibitor which induced
a 50% inhibition in the growth of CFU-GM was 15 nM for CD34+

cells from patients affected by CML and 50 nM for normal sub-
ject, suggesting a more effective killing of leukemic rather than
normal progenitors. To further confirm the fact that PSI was not
myelotoxic, bone marrow mononuclear cells from 3 different
normal donors after treatment with PSI 15 nM were seeded at
limiting dilution on the murine stromal cell line M210B4 to eval-
uate the frequency of the more primitive precursors LTC-IC. The
mean LTC-IC frequency in 106 bone marrow mononuclear seed-
ed cells was 154 in 15 nM PSI treated samples versus 184 of the
untreated samples. The difference between PSI treated and
untreated specimens was statistically not significant (p=0.576).
These results indicate that proteasome inhibitors, alone or in
association with other cytotoxic agents, have anti-tumor activ-
ity against CML, but are not cytotoxic to normal hematopoietic
progenitor cells

PO012
FICTION STUDIES IN A PATIENT WITH SIMULTANEOUS PRESENTATION OF
CHRONIC MYELOID LEUKEMIA (CML) AND B-CHRONIC LYMPHOID
LEUKEMIA

B. Crescenzi,* S. Sacchi,° P. Temperani,° R. Marasca,°
R. La Starza,* C. Matteucci,* M. F. Martelli,* C. Mecucci,* 
G. Emilia°
*Hematology and Bone Marrow Transplantation Unit, University
of Perugia; °Internal Medicine, Oncology and Hematology, 
University of Modena and Reggio Emilia
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A 64-year old man presented with slight leukocytosis (38.8
×109/L) and a differential count of 51% neutrophils, 3%
eosinophils, 8% basophils, 2% monocytes, 1% blasts, 2% pro-
myelocytes, 9% myelocytes, 1% metamyelocytes, 10% lympho-
cytes, 13% smudge cells. Platelet count was 610×109/L. Leuko-
cyte alkaline phosphatase score was 31 (n.v. 40-60). Bone mar-
row biopsy showed a marked increase of granulopoietic lineage,
with normal maturation rate, a slight increase of megakaryocytic
lineage, a normal erythropoiesis and a fair nodular infiltration of
mature-appearing lymphocytes. Immune surface marker analy-
sis of blood and bone marrow lymphocytes revealed 50% of cells
to be CD5, CD19, CD23 positive, Slg (λ) weakly positive, FMC7
negative and 34% CD5+CD19 (simultaneous staining) positive.
Cytogenetic studies on bone marrow cells showed a 46,XY,
t(9;22) karyotype. A diagnosis of chronic myeloid leukemia (CML)
with concomittant chronic lymphocytic leukemia (CLL) was
established. Further investigations with interphase FISH and FIC-
TION were performed in order to understand the genetic char-
acteristics and the origin of the two hematologic malignancies
in this patient. Interphase-FISH. was performed on peripheral
blood nuclei with a LSI D13S25 Spectrum Orange and Rb-1
Spectrum Orange (Vysis, Downers Grove, IL). Centromeric probe
for chromosome 12 (C-12) was also tested (Oncor, Gaithers-
burg). FICTION. (Fluorescence Immunophenotype and Interphase
Cytogenetics as a Tool for Investigation of Neoplasms) was per-
formed as described by Weber Matthiesen et al. (J Histochem
Cytochem 1992; 40:171-5). Briefly, cytospins from mononuclear
cells of patient's peripheral blood and bone marrow were incu-
bated with monoclonal antibody for 30 min at room tempera-
ture. Anti-CD13 and anti-CD5 (Dako) were used. Staining was
performed with a three step technique employing Amca-conju-
gated polyclonal antibodies (Jackson/Dianova, Hamburg, Ger-
many). After immunostaining, the slides were fixed in Carnoy's
fixative (methanol:acetic acid, 3:1) and 1% paraformaldeyde,
dehydrated in ethanol series and hybridized overnight with BCR-
ABL probe (Vysis, Downers Grove, IL, USA). Immunophenotype
and hybridization signals were evaluated simultaneously on a
Olympus microscope with triple band filter. Results. Three hun-
dred interphase nuclei were evaluated by I-FISH: 18% of nuclei
showed only one signal corresponding to D13S25 probe, where-
as the Rb-1 probe gave two signals, as expected in normal cells.
Trisomy 12 was excluded by results obtained with C-12 probe.
Double color BCR-ABL probe gave fusion signals on CD13-pos-
itive cells, while CD5-positive cells were negative. Conclusions.
In this patient concomittant CML and CLL corresponded to two
distinct clonal genomic events; the Philadelphia translocation for
CML, and a 13q deletion (D13S25) for CLL. Accordingly, only
myeloid, CD13-positive cells, showed the BCR-ABL fusion gene,
while all the CD5- positive lymphocytes were negative. These
results strongly support a dual neoplasia originating from inde-
pendent targets, one myeloid and one lymphoid precursor,
respectively.

Acknowledgments: partially supported by AIRC (Associazione
Italiana per la Ricerca sul Cancro).

PO013
MIXED BACKBONE ANTISENSE OLIGONUCLEOTIDE TARGETING R1α UBUNIT
OF PROTEIN KINASE A MAY INDUCE GROWTH INHIBITION AND APOPTOSIS
OF HUMAN PRIMARY CHRONIC MYELOID LEUKEMIA CELLS IN VITRO

C. Selleri, P. Ricci, L. Luciano, R. Caputo, R. De Mattia, 
V. Visconte, M. Barone, B. Serio, G. Tortora,* B. Rotoli
Chairs of Hematology and *Oncology, Federico II University,
Naples

Downregulation of protein kinase type I (PKAI) is involved in
cell growth inhibition in a broad spectrum of cancer cells in vit-
ro, including those Ras-transformed. It has recently reported a
cross talk between Ras and PKA in several types of transformed
cells. Ras activation plays a central role in leukemogenic trans-
formation by BCR/ABL. It has also been documented that sever-
al phosphorotiorate antisense oligonucleotides targeting the
regulatory subunit RIα of PKAI induce growth inhibition and
differentiation of a variety of human cancer cell lines. Recent-
ly, it has been shown that antisense oligonucleotides with mixed
backbone structure (MBO), containing 2'-O-methylribonucleo-
side segments at the 5 and 3 ends, exhibit improved pharmaco-
kinetic and bioavailability properties in vivo. We investigated the
cytotoxic effect in vitro of a novel mixed backbone 18-mer anti-
sense oligonucleotide (HYB 165) that targets the N-terminal 8-
13 codons of the RIsubunit of PKA, on CML LAMA cell line and
primary cells from 15 CML. Using the colorimetric MTT assay, we
found that HYB 165 was able to induce a dose-dependent
growth inhibition in CML LAMA cell line and in 75% of CML at
doses ranging between 0.1 and 1 µM after 3 days of incubation
(mean percentage (SD of cell growth inhibition: 37(19 and 45(12
at 0.1 and 1 µM, respectively). By methylcellulose colony assay,
we documented dose dependent inhibition of colony growth in
80% of CML (mean percentage±SD of colony growth inhibition:
60±20 and 70±12 at 0.1 and 1 µM, respectively). A control PKAI
antisense oligonunucleotide, designated as HYB 239, only weak-
ly affected CML cells and colony growth. By flow cytometric
detection of apoptosis, we documented that the inhibition of
CML cell growth mediated by antisense oligonunucleotide tar-
geting R1α subunit of PKAI may be in part related to induction
of apoptosis. These results suggest that: 1) MBO antisense
oligonucleotides targeting PKAI induce growth inhibition and
apoptosis in primary CML cells in vitro; 2) downregulation of
PKAI may be part of new therapeutic strategies in CML. 

PO014
A VERY LONG PH+ CHRONIC PHASE (34 YEARS) CHRONIC MYELOID
LEUKEMIA IN A PATIENT TREATED WITH CONVENTIONAL CHEMOTHERAPY

V. Agostini,° S. Rupoli,° AR. Scortechini,° G. Discepoli,* P. Leoni°
°Clinica di Ematologia Università degli Studi di Ancona; 
*Laboratorio di Citogenetica Ospedale Salesi di Ancona

Chronic myeloid leukemia (CML) is a hematological neoplasm
that sooner or later progresses from a benign chronic phase (CP)
well controlled by chemotherapy to the resistant, accelerated and
blastic phases. Using conventional chemotherapy (busulfan and
hydroxyurea) in CP, the median duration of survival from diagnosis
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is still of the order of 3 to 5 years. Although busulfan or hydroxy-
urea (HU) induce a morphological remission in the peripheral
blood and bone marrow, they do not reduce Ph1+ clones and are
unable to avoid transition to terminal phases and to prolong the
overall survival. There are few observations regarding some
patients having survived from unusual periods of times, ie > 15
years. Here we describe a very long Ph1+ CP(34 yrs) in a single
patient treated with conventional therapy. A male born in 1937,
was first seen in 1967 for the evaluation of asymptomatic leuko-
cytosis (WBC count 40000/µL) and mild splenomegaly; bone mar-
row showed increased cellularity; no chromosomal investigation
was performed at diagnosis, but 5 years later a cytogenetic analy-
sis revealed the presence of Ph1+ chromosome. Treatment with
busulfan caused hematological remission (HR), therefore the drug
was discontinuated in 1989. From 1989 to 1997 the patient’s
clinical condition was excellent and routine blood analyses were
always normal. In February 1998, 31 years after first presentation,
WBC count raised to 35000/µL, cytogenetic study was repeated
but no mitoses were available; p210 BCR-ABL determined by
qualitative RT-PCR expressed a typical b3a2 transcript. A treat-
ment with low-dose HU caused another HR. In January 2001 the
patient's clinical condition worsened (bone pain); the spleen was
enlarged (4 cm from the costal border), the WBC count was
37000/µL. Bone marrow examination excluded blast crisis; FISH
analysis detected signals in 70% non-dividing (interphase) cells;
quantitative competitive RT-PCR for BCR-ABL showed high lev-
els of BCR-ABL (8×10 4/µg of RNA, ratio BCR-ABL/ABL=80%).
Higher doses of HU were administered causing improvement of
the patient’s clinical condition. Despite this patient fulfills the
clinical diagnostic criteria for CML, his survival time (34 years) is
remarkably long and quite rare, even with persistence of Ph1+

cells. We believe that it’s worth thoroughly studying the under-
lying mechanism playing a role in such unusual cases as ours
(immunological factors or unusual and not documented genom-
ic alterations in Ph1+ clone?).

PO015
RARE P190 BCR-ABL CHRONIC MYELOID LEUKEMIA: A CASE REPORT

A. Abbadessa,* L. Leparulo,* B. Casale,* F. Pane,° G. Abbadessa,*
M. De Rienzo*
*Department of Internal and Experimental Medicine, 
Second University of Study, Naples; °Centre of Genetic 
Engineering CEINGE, University of the study Federico II of Naples

Background: The hallmark of chronic myelogenous leukaemia
is the presence of the Philadelphia chromosome; its resultant
BCR-ABL gene is generated by alternative genomic breakpoints.
The different chimeric proteins are responsible of the consider-
able heterogeneity both in the disease’s presenting clinical fea-
tures and in the time taken for evolution to blast crisis. The p190
BCR-ABL (m-bcr breakpoint) is the smallest of these fusion pro-
teins and is generally associated with Ph-positive ALL. In this
report we describe a rare case of Ph-positive chronic myeloge-
nous leukemia with p190 BCR-ABL, occurring in a patient with
elapsed indolent NHL. Methods. Patient was studied and fol-
lowed-up by cytogenetic study, molecular biology analyses and
clinically. Case report: In 1980, our patient, an 67-years old
woman, was admitted because of a severe abdominal pain and
subjected to diagnostic screening. Massive splenomegaly and
hepatomegaly were found at the clinical examination. Histo-

logic examination of a biopsed inguinal lymph node diagnosed
a centroblastic-centrocytic non-Hodgkin’s lymphoma, stage IV
B. She was treated by six cycles of BACOP and achieved a clin-
ical complete remission. In 1999, about twenty years later,
hematological screenings showed a severe increase of white cell
count (61,000 /m3) and of LDH (1136 U/L). In the pheripheral
blood we found neutrophylia (88.1%) and monocytosis (8%).
The total body C.T. showed axillary, sovraclavear and celiac lym-
phoadenopathy, hepatomegaly, mild splenomegaly, small sub-
mandibular lymph nodes (<2 cm). FNAB of an axillary and sovr-
aclavear lymph nodes were uncertain. Bone marrow aspirate
pointed out hyperplasia of its myeloid cellular compartment.
Cytogenetic study on bone marrow material showed a 46,XX
karyotype with a t(9;22). A first molecular biology analysis did
not show the presence of P-210 and P-230, the common prod-
ucts of BCR/ABL fusion gene in CML, so a tipical CML BCR+ was
excluded. A new molecular biology analysis showed the presence
of P-190 BCR/ABL. The patient was treated by many cycles of
Aracytin (40 mg s.c. for 10 days) and IFN-α (3 MU s.c for 7 days);
further haemocromocytometric screenings of patient showed a
significative decrease of pheripheral white cells. The patient
obtained a major molecular response, but she developed an
increasing autoimmune anaemia, initially responsive to corti-
costeroids; then the development of a resistance to corticos-
teroids and of iatrogenic diabetes increased a condition of severe
anemia, which prevented the ongoing therapy from being con-
tinued. An experimental regimen, using the humanized anti-
CD20 antibody Rituximab, let us achieve the resolution of ane-
mia with a normalization of the Coombs’ test. The patient is still
in the chronic phase at 19 months follow up. Conclusions. The
case we described confirms the atipical features of Ph+ P-190
BCR-ABL CML: an intermediate phenotype between CML and
CMML, an older age at presentation, a significant monocytosis,
a higher proportion of immature progenitors in blood and mar-
row. About the elapsed NHL and autoimmune disease in CML,
the three disorders seem to be unrelated, but some others cas-
es have been reported in literature, even if the lymphoprolifer-
ative disease (MM, ALL, NHL) usually occurs after CML. The lit-
erature provides support for the existence of a relationship
between immunoproliferative disorders and CML. 

PO016
AUTOIMMUNE COMPLICATIONS IN A CHRONIC MYELOID LEUKEMIA
PATIENT TREATED WITH INTERFERON-α 

M.C. Bertoncelli, G. Zaccala
II° Department of Internal Medicine Azienda Ospedaliera 
Maggiore della Carità, Novara 

Long term treatment with interferon α (IFN α) and also β can
be complicated by some immunomediated diseases, above all
the autoimmune hypothyroidism. The occurence of autoimmune
complications in patients with chronic myeloid leukemia under-
going IFN α treatment, as reported by some authors (Talpaz et
al., J Clin Oncol 1995), is infrequent: 2% hypothyroidism, 1%
hemolitic anemia, 2% connective tissue diseases. There is only
one report of severe autoimmune hepatitis in CML patient
(Steegmann et al., AM J Hematol 1998). We describe a 55 year
old woman with CML treated with IFNα, who developed
hypothyroidism and hepatitis, both autoimmune. This patient
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was treated with IFNα at a dosage of 3×106 U per day, initially
associated for 6 months with Aracytin (10 days/month), achiev-
ing a complete hematologic but only partial cytogenetic
response after 6 months. An increase in hepatic enzymes and in
TSH level presenting thyroid peroxidase (TPO) antibodies (Abs)
appeared after 16 months of treatment. Progressively the patient
developed hypothyroidism with high level of TPO Abs and hepati-
tis with a marked smooth-muscle (SMA) Abs count. No viral
markers or LKM and antimitochondrial (AMA) Abs were dected.
IFNα was stopped after 24 months and in 2 months hepatic
enzymes and thyroid function returned to normal and TPO and
SMA Abs had disappeared. Many autoimmune states involve an
imbalance of cytokines, which regulate the progression and
maintenance of autoimmunity. Probably IFN treatment could be
implicated in this dysregulation with involvement of dendritic
cells which can initiate autoimmunity. Therefore periodic eval-
uation of antithyroid, SMA and AMA Abs, thyroid and hepatic
functionality is recommended in IFN treated patients.

acute leukemias

PO017
RETROSPECTIVE MULTICENTER STUDY OF 14 CASES OF BIPHENOTYPIC
ACUTE LEUKEMIA OBSERVED BY THE GIMEMA COOPERATIVE GROUP

A. Pulsoni, L. Cannella, L. Pagano, G. Castoldi, G.M. Rigolin, 
E. Di Bona, A. Camera, D. Mattei, G. Pianezze, A. Oliveri, 
A. Tedeschi, R. Foà, F. Mandelli 
the GIMEMA Cooperative Group

A small subset of acute leukemias are complex to classify due
to coexpression of myeloid and lymphoid markers. To define the
biphenotypic acute leukemia a scoring system has been pro-
posed by assigning a different value to the myeloid, B or T lym-
phoid lineage markers. The clinical behavior and the treatment
response of biphenotypic acute leukemia are not clearly defined
and there is no agreement about the type of treatment required.
The aim of this study is to describe the biological and clinical fea-
tures, as well as treatment response in a series of biphenotypic
acute leukemia observed within the GIMEMA Group. Between
January 1992 and December 2000, 14 patients were observed,
who fulfilled the EGIL criteria: 9 of these patients showed coex-
pression of myeloid and B-lymphoid markers, and 5 of myeloid
and T-lymphoid markers. The following features were observed
at diagnosis: M/F 8/6, median age = 33 years (22-69), WBC =
17.2×109/L (1.4-165), blasts in peripheral blood = 64% (0-90%),
bone marrow blasts = 90% (57-100%), WHO performance sta-
tus 0 = 29%, 1 =50% and 2 =21%. Cytogenetics were available
in 13 patiens: 5 (38.5%) showed t(9;22), in 2 cases associated
to complex karyotypic changes; 3 (23%) cases showed complex
chromosome abnormalities without t(9;22) and 5 (38.5%) had
a normal karyotype. In two of five Ph+ patients PCR analysis
showed BCR/ABL rearrangement with p190 expression. One
patients died before treatment; while 4 (31%) received a
myeloid-like and 6 (46%) a lymphoid-like therapy, 3 (23%)
received a personalized therapy. Of the 13 treated patients, 5
(38.5%) obtained complete remission (CR) and 8 (61.5%) were
resistant (5 died of disease progression and the others obtained
a CR with a second-line treatment). Four patients received bone
marrow transplantation. Relapse was observed in 5 patients after
a median time of 4 months from CR (2-8 months). The overall
median survival was 10 months, with 3 (21.4%) still surviving
with a median follow up of 14 months. The results confirm tha
severe prognosis of biphenotypic acute leukemia. A high pro-
portion of the patients have the t(9;22). The median survival of
patients treated with a myeloid-like therapy was lower with
respect to those with a protocol lymphoid-like (10 vs 15 months).
Further biological studies are necessary in order to better define
the feature and lineage commitment of these rare cases with
unfavorable prognosis.
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PO018
BIOLOGICAL, CLINICAL AND PROGNOSTIC IMPLICATIONS OF CHROMOSOME 6
LONG ARM DELETIONS IN ADULT ACUTE LYMPHOBLASTIC LEUKEMIA

M. Mancini, G.L. Castoldi, C. Mecucci, G. Cimino, F. Pane, 
G. Saglio, F. Spirito, A. Tafuri, V. Liso, P. Leoni, B. Rotoli, 
E. Morra, A. Gabbas, G. Pizzolo, I. Della Starza, M. L. Vegna, 
R. Foà, F. Mandelli
the GIMEMA Cooperative Study Group

del(6q) occurs in 5-15% of childhood acute lymphoblastic
leukemia (ALL) and less frequently in adults (5%). While in chil-
dren this anomaly depicts a subset of B- or T-ALL not associat-
ed to poor outcome, for adults there are too few reports to allow
any definitive clinical and biologic correlation. In a consecutive
series of 374 adult ALL included in the multicenter GIMEMA
0496 trial and prospectively studied by conventional cytoge-
netics, we identified 18 cases (5%) with long arm deletions of
chromosome 6q. The 18 cases [15 males and 3 females, median
age 24.5 (range 0.5-274),)] were divided into: i) del(6q) only
(n=6); ii) del(6q) puls other numerical and/or structural abnor-
malities (n=8); iii) del(6q) and other specific translocations (n=4).
The breakpoints, defined in 17/18 cases, encompassed the 6q21-
q23 region in 11, 6q25-q27 in 4 and more centromeric regions
in 2. Among del(6q) cases with additional karyotypic aberrations
(groups ii+iii), these were of structural and numerical type in 6
instances and of structural type only in the others. Of these, 3
cases showed B-lineage specific changes, namely t(9;22), t(1;19)
and t(4;11), and 1 T-lineage specific translocation, namely
t(10;14). DNA analysis performed in 13/18 cases demonstrated
homozygous and/or hemizigous deletions at the p16 and/or p15
locus in 2/5 cases in group i and in 1/8 cases in group ii, all of
which had a T-cell immunophenotype. RT-PCR analysis revealed
a BCR-ABL, E2A-PBX1, MLL-AF4 fusion transcript in 3 cases of
group iii which also carried the corresponding chromosome
translocations. A rearrangement was also detected in 1 case of
group ii. The median WBC count of the 18 patients was 14×109/L
(range 0.5-274); patients in group i had higher WBC counts than
groups ii+iii (median 52×109/L vs. 14×109/L). A T-cell phenotype
was identified in 6/6 cases in group i and in 3/12 cases in groups
ii+iii (p=0.0027). Multidrug resistance (MDR)/P glycoprotein
expression tested in 14/18 cases was absent in 11. Overall, 15/18
patients (83%) obtained complete remission (CR) after induction
therapy, 2 patients proved resistant to induction treatment and
1 patient died during induction. Of the 13 CR patients with ade-
quate follow-up, 4 patients (30%) remain in CR at 22, 24, 42 and
45 months from diagnosis while 9 patients (70%) relapsed at a
median time of 5 months from diagnosis. Eighteen months EFS
and DFS of the del(6q) patients were 31% and 38%, while those
of the entire GIMEMA 0496 series were 41% and 53%, respec-
tively. From the present study it emerges that del(6q) as the sole
chromosomal abnormality identifies a subset of cases with
hyperleukocytosis and a strict correlations with a T-cell pheno-
type. Overall, patients with adult ALL and a del(6q) had a good
CR rate (83%) that correlated with a low MDR expression. How-
ever, del(6q) seems to be associated with an unfavorable prog-
nostic likelihood and patients carrying this cytogenetic abnor-
mality should be considered for alternative or intensive thera-
peutic regimens.

PO019
E2A-PBX1 FUSION IN ADULT ACUTE LYMPHOBLASTIC LEUKEMIA WITH
t(1;19) TRANSLOCATION

A. Vitale, R. Foà, A. Cuneo, C. Mecucci, M. Mancini, G. Cimino,
R. Lombardo, G. Saglio, G. Torelli, L. Annino, G. Specchia, 
E. Damasio, G. Fioritoni, F. Di Raimondo, P. Fazi and F. Mandelli
the GIMEMA Cooperative Group

The most common translocation that involves the E2A gene,
t(1;19)(q23;p13), is reported in 5-6% of pediatric acute lym-
phoblastic leukemia (ALL). In a consecutive series of 203 adult
ALL enrolled in the GIMEMA (Gruppo Italiano Malattie EMato-
logiche dell’Adulto) 0496 and 0597 multicenter protocols and
analyzed through a centralized handling of the samples at pre-
sentation, we have investigated by cytogenetic and/or molecu-
lar analysis the t(1;19) and/or E2A-PBX1 gene fusion. We report
the clinical, morphological immunophenotypic, karyotypic and
molecular features, multidrug resistance (MDR) expression and
outcome of 8 patients (3 males and 5 females) with E2A-PBX1
gene fusion (3.9%). The median age was 20.5 years (range 15-
58). Four patients showed hepato-splenomegaly, 1 also lymph-
adenopathy. The white blood cell count ranged between 3.9 and
164.0×103/µL (median 8.4). All patients had B-lineage common
ALL, the blasts being CD19+ and CD10+. Cytoplasmatic immuno-
globulins (CyIg) were expressed in 5/6 cases tested and the
myeloid associated antigens CD13, CD33, CD14 were negative
in all cases. CD34 was also negative in all 8 cases. Only 1/8 cas-
es was MDR positive. Molecular analysis showed a E2A-PBX1
gene fusion in all cases. The t(1;19) translocation was present in
4/8 cases tested (3/4 in an unbalanced form) and all 4 had addi-
tional chromosomal abnormalities. Four cases had at presenta-
tion a normal or a failed karyotype; 3/4 studied by interphase flu-
orescence in situ hybridization (FISH) proved positive for E2A
disruption. All patients were treated according to the GIMEMA
0496 and 0597 protocols, and achieved a complete remission
(CR). Five patients showed an hematologic relapse after a medi-
an of 7 months (range 1-10). One of the 5 patients also suffered
a central nervous system relapse. Three patients are presently
alive in first CR with a median follow-up of 28 months (10-44);
one of them underwent an autologous transplant with periph-
eral blood stems cells (molecularly negative) after 6 months
post-CR. Based on these data, the E2A-PBX1 gene fusion occurs
in 3.9% of adult ALL and appears to characterize a subset of rel-
atively young patients with CD10+, often CyIg+, B-lineage ALL
that do not express CD34 and myeloid associated antigens.
Patients who carry this abnormality can be induced into CR, but
often show an early relapse. These findings suggest that E2A-
PBX1+ adult ALL represent a sizable subset of patients with dis-
tinct biological and clinical features who, similarly to BCR-ABL+

and ALL-AF4+ cases, should be considered early for eradicative
therapeutic strategies.
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PO020
MITOXANTRONE IN THE INDUCTION TREATMENT OF ADULT ACUTE
LYMPHOBLASTIC LEUKEMIA. GIMEMA PHASE II PILOT STUDY

L. Annino, P. Fazi, G. Specchia, A. Tedeschi, A. Camera, 
N. Cascavilla, S. Sica, B. Buldini,* M. De Pascalis,* G. Riggi,*
F. Mandelli for the GIMEMA Cooperative Group
GIMEMA Cooperative Group, Roma; *Wyeth-Lederle S.p.a.

Mitoxantrone (MTZ) is a derivative of dihydroxyantracene-
dione with a reported activity in the induction phase of AML and
in the treatment of CML blastic phase and lymphomas, both as
single agent and in combination. Limited information has been
reported on the treatment of ALL, in association with the classic
drugs vincristine (VCR) and cytosine arabinoside (Ara-C), indi-
cating the possibility of obtaining high CR rate with acceptable
toxicity also at high doses (80 mg/m2) (Weiss et al,1996). Based
on these experiences, in 1997 GIMEMA cooperative group, in
collaboration with Wyeth Lederle, started a pilot phase II study
with the aim of verifying feasibility and activity of an induction
regimen including a single MTZ dose of 25 mg/m2 repeated 3
times during a 36-day period, in association with VCR+PDN+ASP.
Between January 1999 and May 2000 a total of 26 patients – 17
males and 9 females, median age 40 years (min 15.6 - max 57.3)
have been enrolled by 6 GIMEMA Centers. Median WBC count at
diagnosis was 14×109/L (min 1.6 - max 201), immunophenotype
was B in 19 and T in 5 cases, with 2 patients classified as biphe-
notypic leukemia. Ph chromosome has been identified in 6 cas-
es, and t(4;11) in 2. Out of 26 patients eligible and evaluable for
response (2 off study before completion of induction for toxici-
ty), 16 (67%) obtained CR (68.4% of Ph negative cases), 3 died
during induction and 5 were resistant. A total of 4 cases (includ-
ing 2 above reported who went off study) did not completed the
induction treatment for thrombosys (2) and hepatic toxicity (2).
One of them was in CR at the time of going off study. Three
patients had FUO and two had a documented infective episode:
one bacterial (gram neg) pneumonia and one fungal disseminat-
ed infection. Both patients died during induction. Out of 16 CR
patients, 6 relapsed after a median time of 6 months (min 2 - max
14) and 1 died in CR at 3 months after allograft. To date, 9
patients (56%) are in continuous CR with a median follow up of
13 months (min 9 - max 21). In conclusion: 1) the low number
of patients registered does not allow any comparison with results
of other trials. The overall CR rate, although not very high, may
be considered in the framework of results obtained by larger
cooperative GIMEMA ALL trials and confirms the activity of the
drug combination; 2) the overall drug-related toxicity is rela-
tively low, with only 2 documented infective episodes. The four
episodes causing induction therapy discontinuation occurred dur-
ing the period of asparaginase administration; 3) the percentage
of patients in continuous CR (56%) seems encouraging even if a
longer follow up is needed to confirm these data and other larg-
er trials are needed to define the role of MTZ in the front-line
treatment of ALL.

PO021
PULMONARY INFILTRATES IN ADULT ACUTE MYELOID LEUKEMIA

L. Potenza, M. Luppi, M. Morselli, G. Longo, N. D’Apollo,
L. Facchini, S. Tonelli, M. Curotti, G. Bonacorsi, A. Donelli,
F. Narni, G. Torelli
Department of Medical Sciences, Section of Hematology, Uni-
versity of Modena and Reggio Emilia

Leukemic infiltration of the lungs may occur in patients with
acute myeloid leukemia (AML) in about 20-30% of cases, but it
is usually only microscopic, only rarely it is of clinical or radi-
ographic significance and it is invariably associated with hyper-
leukocytosis, as a consequence of vascular rupture, caused by
leukocyte thrombi, or diapedesis through lung vessels, and sub-
sequent infiltration of parenchyma. We report the imaging fea-
tures of pulmonary leukemic infiltrates in AML without hyper-
leukocytosis and low percentage of peripheral blasts. Four
patients with AML at onset or relapse of disease, were hospital-
ized in our clinic, presenting with fever, dyspnoea, cough and/or
blood gas analysis modifications. They were investigated with
standard radiography and high resolution computed tomography
(HRCT) of the chest. Routine microbiological tests on the blood
and bronchoalveolar lavage (BAL), both by cultural and molec-
ular methods, for bacterial, viral or fungal agents were negative.
Of note, none of our patients demonstrated hyperleukocytosis
(leukocytes counts ranging from 2500 to 15000 leukocytes/per
cubic millimeter). In all patients leukemia manifested predomi-
nantly as pulmonary infiltrates. There was no evidence of any
other extramedullary leukemic localisation. Standard chest radi-
ography, negative for parenchymal alterations in one patient,
showed either a multifocal air space disease or a bronchopneu-
monia pattern, with pleural effusions, in the remaining three.
HRCT scans revealed pulmonary infiltrates with alveolar, inter-
stitial, mixed and peribronchial/perivascular patterns in all
patients. Histologic and immunohistochemical analysis of lung
biopsy samples showed the presence of pulmonary leukemic
infiltrates in these patients. In conclusion the present study pro-
vides the first description of the spectrum of HRCT imaging find-
ings in AML patients with pulmonary leukemia. Leukemic infil-
trates must be included in the differential diagnosis of the pos-
sible causes of clinically evident pulmonary infiltrates in AML
patients with low/normal peripheral leukocyte/blast count even
when standard chest radiography is negative. HRCT should be
performed to complement standard radiographic findings to
guide fine needle biopsy, BAL or surgical procedures, and may
help in the early identification of pulmonary leukemia with pos-
sibly relevant clinical consequences. 

PO022
ARSENIC TRIOXIDE THERAPY FOR RELAPSED ACUTE PROMYELOCYTIC
LEUKEMIA: AN USEFUL BRIDGE TO TRANSPLANTATION

F. Leoni, G. Gianfaldoni, F. Ferrara,* R. Fanci, S. Ciolli, 
C. Nozzoli, A. Bosi, P. Rossi Ferrini
Chair and Division of Hematology, Florence; *Division of Hema-
tology, Cardarelli Hospital, Naples

The addition of ATRA to chemotherapy has marked a major
advance in the treatment of acute promyelocytic leukemia (APL),
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significantly improving the remission rate and overall survival.
Unfortunately, ATRA does not appear able to maintain patients
(pts) in remission and, despite the overall good prognosis, relaps-
es still occur in about 30% of cases. Most pts are usually reinduced
into complete remission (CR) with chemotherapy, since those who
relapse while taking ATRA as maintenance therapy rarely obtain a
second CR with ATRA alone. Once second CR is achieved, both
autologous and allogeneic stem cell transplantation may be use-
ful for reducing relapse by virtue of high dose conditioning regi-
mens and graft-versus-leukemia effect. However, transplantation
results may be hampered by toxicities of the previous intensive
chemotherapy, since transplant-related morbidity still remains a
major problem. Arsenic trioxide (ATO) has proven effective in the
treatment of relapsed APL. This drug can induce partial differen-
tiation and apoptosis of APL cells through degradation of wild type
PML and PML/RARα chimeric proteins and possible anti-mito-
chondrial effect. On the assumpion that ATO may cause less com-
plications than myelosuppressive chemotherapy, we treated
relapsed APL patients with ATO before stem cell transplantation
planned in second CR. Patients and methods. Seven patients, M/F
2/5, median age 53 (21-71) entered the study. Six pts were in first
untreated relapse, one in second relapse refractory to chemother-
apy plus ATRA. The median duration of first CR was 15 mo. At time
of relapse all pts were taking intermittent ATRA as maintenance.
Two pts suffered also from extramedullary relapse (CNS, lym-
phonodes, auditory canal, skin). ATO was delivered at the dose of
10 mg/day diluted in 500 mL normal saline over 2 hrs until CR.
Among the 5 cases who developed hyperleukocytosis, 2 received
a single dose of mitoxantrone 12 mg/m2. Patient with meningeal
involvement received four doses of intrathecal methotrexate. Blood
counts and coagulation parameters were monitored on alternate
days. ECG control was performed weekly. Results. One pts died on
day 15 from sepsis and pneumonia after receiving chemotherapy
for hyperleukocytosis (82 × 109/L), 6 pts (85%) achieved CR with-
out significant toxicity after 20-49 (median 34) days of ATO treat-
ment. Once CR was achieved, 2 pts underwent allogeneic bone
marrow transplantation (1 MUD, 1 genoidentical) within 2 months
from CR. The patient in third CR, aged 71 yrs, refused either
chemotherapy or transplantation procedures and relapsed after 7
months in spite of maintenance with monthly courses of ATO. The
remaining 3 pts, all RT-PCR negative for PML/RARα, were designed
to autologous PBSC transplantation after mobilization with inter-
mediate-dose ARA-C, Mitoxantrone and G-CSF. Two were suc-
cessfully autotransplanted after mobilizing 5 and 5,2 ×106/kg
CD34+ cells, one failed the first harvesting attempt. At the time of
this report, 5 pts are in CCR after a median follow-up of 7 months
from second remission. Conclusions: Treatment with ATO is safe
and effective in relapsed APL and may constitute an useful alter-
native to myelosuppressive chemotherapy mainly for patients
designed to receive stem cell transplantation in second CR.

PO023
HIGH SPONTANEOUS APOPTOSIS LEVELS ARE A PREDICTIVE MARKER OF
GOOD PROGNOSIS IN ACUTE MYELOID LEUKEMIA

G. Del Poeta, A. Venditti, L. Maurillo, F. Buccisano, 
M.I. Del Principe, A. Tamburini, G. Suppo, M.C. Cox, 
B. Del Moro, K.A. Scornajenghi, A. Bruno, D. Piccioni, 
A.M. Epiceno, M. Masi, S. Amadori

Hematology, University Tor Vergata, St. Eugenio Hospital, Rome

Some mitochondrial oncoproteins (bax, bad, bak) and mem-
brane mitochondrial antigen 7A6 highlight an early event of
programmed cell death and therefore they could be a reliable
marker of spontaneous apoptosis. The degree of spontaneous
apoptosis of leukemic blasts obtained by the ratio between some
pro-apoptotic proteins (bax, 7A6) and other anti-apoptotic pro-
teins (bcl-2) may be an interesting tool to predict both chemo-
terapeutic response and clinical outcome in AML. We now report
on a series of 119 patients, 57 females and 62 males, median age
55 years, with de novo AML, treated with intensive chemother-
apy protocols from 1996 to 2000. Bcl-2 and 7A6 proteins were
determined in bone marrow or peripheral blood samples by flow
cytometry using an anti-bcl-2 124 monoclonal antibody (MoAb)
and Apo2.7 MoAb, respectively. Bcl-2 and Apo2.7 were evalu-
ated as mean fluorescence intensities (MFI), calculated as the
ratio of bcl-2 or Apo2.7 MoAbs mean/negative controls mean.
The results were expressed as an index (Apo/bcl-2) obtained by
dividing Apo2.7 MFI/bcl-2 MFI. The threshold for considering
AML cases as apoptotic was set at the Apo/bcl-2 value ≥1.7
(range 0.02-53.4). Lower Apo/bcl2 was significantly associated
with the immature FAB M0-M1 categories (32/38; p=0.003).
Moreover, both >20% CD34 and >5 CD117 MFI were signifi-
cantly correlated to lower Apo/bcl2 (51/67; p=0.001 and 54/75;
p=0.007, respectively), confirming that immaturity is associat-
ed with lack of apoptosis in AML. Besides, the intermediate/good
risk cytogenetic classes revealed Apo/bcl-2 levels significantly
higher than the poor risk class (p=0.009). With regard to clini-
cal outcome, a significantly higher complete remission (CR) rate
was found in patients with higher Apo/bcl2 (86% [30/35] vs.
52% [39/75]; p=0.0005). Overall survival (OS) and disease free
survival (DFS) were significantly shorter in patients with lower
Apo/bcl2 (10% vs. 38% at 2.5 years; p=0.0005 and 25% vs. 48%
at 2 years; p=0.03). Moreover, lower Apo/bcl2 was significantly
correlated with a shorter time to relapse (1.3±0.6 months vs.
3.3±2.3 months; p=0.02). Interestingly, Apo/bcl2 index accu-
rately predicted the clinical response of patients with normal or
unknown cytogenetics (59/119). As a matter of fact, within this
subset, higher Apo/bcl2 was significantly associated both with
a higher CR rate (94% [15/16] vs 52% [20/38]; p=0.003) and a
longer OS (42% vs 28% at 2 years; p=0.04). The independent
prognostic value of Apo/bcl2 was confirmed in multivariate
analysis with regard to CR (p=0.008), OS (p=0.006) and DFS
(p=0.04). In conclusion, mitochondrial proteins represent sensi-
tive indicators of spontaneous apoptotis and may be potential
targets of novel pro-apoptotic drugs since spontaneous apop-
tosis clearly predicts outcome in AML.

PO024
RETROSPECTIVE SURVIVAL ANALYSIS OF ELDRLY PATIENTS WITH ACUTE
MYELOID LEUKEMIA TREATED WITH AGGRESSIVE OR NON-AGGRESSIVE
THERAPY

A. Pulsoni, L. Pagano, M.E. Tosti, A. Candoni, A.M Carella, 
R. Cerri, E. Di Bona, P. Fabris, P. Falcucci, F. Ferrara, 
R. Invernizzi, R. Latagliata, B. Martino, R. Matera, S. Miceli, 
M. Monaco, M.C. Petti, N. Villiva’, G. Visani, A. Mele, 
F. Mandelli for the GIMEMA cooperative group

Prognosis of AML in elderly patients is usually dismal, as an
aggressive chemiotherapy treatment is frequently followed by
serious complicances and poor response. A large series of AML
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elderly patients, selected on epidemiological basis by registra-
tion in the GIMEMA archive, were evaluated to compare the
impact on survival of aggressive induction chemotherapy versus
conservative non aggressive treatment. One thousand and five
patients with AML aged >60 years, recorded between July-1992
and December-1997 in the GIMEMA archive were analyzed con-
cerning type of treatment, risk factors at diagnosis and response
to treatment. Six hundred and twenty-one (61,8%) patients
received an aggressive induction therapy (group A), while 384
(38.2%) received a conservative treatment (group B). No differ-
ence was observed between the 2 groups considering FAB sub-
types distribution, fever or documented infection, liver disfunc-
tion, renal disfunction, haemorrhagic syndrome at onset; there
was an imbalance concerning: median age (67 vs. 73 yrs –
p<0.0001), WHO performance status (PS) (stage II-IV =45.25 vs.
60.9% - p<0.0001), previous myelodysplastic phase (3.5% vs.
10.4% -p<0.0001), WBC cell count (3.5 vs. 2,2 ×109/L –
p<0.0001). Overall median survival was respectively of 7 (0-85)
vs. 5 (0-253) months in group A and B (p=<0.0001), with a sur-
vival rate at 12 months of 31.6% and 21.3% months respec-
tively. At multivariate Cox model analysis the following factors
at diagnosis were associated to a significantly reduced survival:
age >71 yrs (RR=1.27; 95% CI=1.07-1.50); PS 2-4 (RR=1.44;
95% CI=1.24-1.68); WBC count >50.000 (RR=1.37; 95%
CI=1.06-1.75); treatment requiring heart dysfunction (RR=1.26;
95%CI=1.05-1.50). No difference in survival was associated with
non aggressive treatment (RR=1.1; 95%CI=0.94-1.32). Despite
an obvious selection of elderly and worse prognosis patients in
group B, the difference in survival between aggressively or non
aggressively treated patients is marginal. The multivariate analy-
sis did not demonstrate a significant survival benefit in aggres-
sively treated patients; furthermore the longer duration of hos-
pital stay in these patients (37 vs. 16 days – p<0.0001) pointed
out a worse quality of life of such patients. 

PO025
HYDROXIUREA BEFORE INTENSIVE CHEMOTHERAPY FOR ADULT AML. 
THE GIMEMA GROUP EXPERIENCE

M. Vignetti, P. Fazi, M.C. Petti, G. Meloni, R. Giustolisi, 
A. Camera, D. Pastore, G. Fioritoni, S. Mirto, L. Melillo, 
B. Martino, S. Galimberti, D. Magro, E. Miraglia, A. Venditti, 
F. Mandelli for the GIMEMA Cooperative Group, Rome

During the last 2 years, GIMEMA treatment for adult (15-60
years) AML patients included a 3-drug induction cycle with DNR
(50 mg/m2 d 1, 3, 5), cytarabine (100 mg/m2 d1-10), etoposide
(100 mg/m2 d1-5) followed by an intensive consolidation with
cytarabine (500 mg/m2/q12 hrs d1-d6) and the same anthracy-
cline as in induction on d 4-6. Following consolidation, eligible
pts (age <45 or 55 yrs) with an HLA compatible sibling had to
be allografted, the others, had to be autografted with autologous
peripheral stem cell (PSC) collected during recovery from con-
solidation. BM and PB samples at diagnosis were centralized
according to a national GIMEMA original study planned with
the aim to accurately evaluate biological characteristics at diag-
nosis and to identify genetic alterations with prognostic rele-
vance and to follow up cases monitoring minimal disease dur-
ing remission. To allow the adequate collection and sending of
samples before starting intensive chemotherapy, all patients
received a 5-day pretreatment consisting of hydroxiurea (HU) at
the dosage of 2 g/m2/day, also effective for debulkying of dis-

ease. A preliminary analysis has been performed on patients
enrolled between October 1998 and January 2001, in particular
with regard to the impact of HU cytoreduction on response. Out
of 209 cases evaluable for response, 141 (67%) obtained CR
after the first induction cycle. The response was associated with
the WBC count at diagnosis: in patients with WBC <50 × 109/L,
112 out of 151 patients achieved CR (74%), versus 29 out of 58
in the others (50%, p=0.001). The WBC count after the HU pre-
treatment decreased to less than 50 × 109/L in 32 out of 58 cas-
es. The CR rate in the latter group was 56%, versus 42% in
patients who remained with a WBC count higher than 50 × 109/L
(p=N.S.). Conclusions: overall CR rate of the GIMEMA treatment
for adult AML (LAM99P) is not different from results obtained
in the previous AML10 EORTC GIMEMA trial in patients receiv-
ing the same treatment (standard arm), who did not regularly
received HU pretreatment; delay of starting the intensive
chemotherapy to complete all biological sampling needed for
centralization of diagnosis does not seem to have any negative
impact on the induction response to the treatment either in
patients with a lower (<50×109/L) and an higher (>50×109/L)
WBC count at diagnosis.

PO026
ACUTE MYELOID LEUKEMIA SECONDARY TO ESSENTIAL 
THROMBOCYTHEMIA: DIFFERENT CYTOGENETIC DEFECT IN PATIENTS
TREATED WITH PIPOBROMAN AND HYDROXYUREA

P. Bernasconi, M. Boni, P.M. Cavigliano, S. Calatroni, 
F. Passamonti, E. Brusamolino, M. Lazzarino, I. Giardini,
B. Rocca, M. Caresana, C. Bernasconi
Dipartimento di Scienze Ematologiche, Pneumologiche, Cardio-
vascolari, Mediche e Chirurgiche dell’Università di Pavia, IRCCS
Policlinico San Matteo, Pavia

A transformation of ET in AML preceeded or not by a myelodys-
plasia (MDS) mainly happens in patients treated with radio-
phosphorous or alkylating agents, especially Busulfan. In 1998,
however, it was raised concern even about the long-term safety
of HU: 13% of HU treated ET patients developed MDS/AML,
showing a 17p-, associated with vacuolated neutrophils pre-
senting the Pelger-Huèt anomaly. The leukemogenic risk of PI,
another drug used and well tolerated by ET patients, has never
been fully defined. We report on 171 ET patients treated at our
Institution from 1985 to 1996, and monitored until December
2000. Thrombocytosis was well controlled by PI in 122 patients
and by HU in 23. Twenty-six patients received no treatment. After
a median follow-up of 104 months a transformation in AML
occurred in 7 patients (4 received HU and 3 PI) in MDS in 2
patients both treated with PI. A 17p- was the commonest cyto-
genetic defect in 3 HU treated patients (only one signal due to
the TP53 DNA probe), while the fourth carried a 17p trisomy
(three signals on TP53 FISH). An unbalanced translocation
dic(1,7)(p11;p11), resulting in a trisomy 1q (+1q) and in a mono-
somy 7q, was detected in 3 PI treated ET patients. A fourth
patient carried a +add(1)(p11). A recent study has demonstrat-
ed that dic(1;7) is more frequently observed in secondary
MDS/AML as compared to de novo cases and is significantly relat-
ed to previous treatment with alkylating agents. Usually the time
interval from mutagenic exposure to MDS/AML development is
comprised between 2 and 14 years, similar to that of our 3
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patients who might well be therapy related MDS/AML. We con-
clude that 17p-, +1q and 7q- are not linked to the natural his-
tory of the disease, but, rather they might be induced by the
cytoreductive treatment given. A short arm deletion of number
17 was detected only in ET patients treated with HU and only on
disease transformation. Considering the 11 patients analysed
during the follow-up with TP53 FISH, a 17p- was never seen in
any of the 8 untreated patients and of the 2 PI treated patients
who did not evolved in MDS/AML and it was solely identified at
the time of disease evolution in the only HU treated patient. A
+1q was detected only in PI treated patients. The fact that in 3
patients it was due to dic(1;7) and to +add(1)(p11) in another one
suggests that PI, although acting in a slightly different way, might
cause dicentric chromosome formation through a demethylation
of the centromeric regions just like alkylating agents. 

PO027
CYTOGENETIC ANALYSIS AND FISH WITH A WIDE PANEL OF PROBES IN 150
NEWLY DIAGNOSED ACUTE MYELOID LEUKEMIA PATIENTS 

M.C. Cox, P. Panetta, A. Venditti, G. Del Poeta, S. Florio, 
F. Buccisano, L. Maurillo, A. Tamburini, M.I. Del Principe, 
M. Postorino, M. Trawinska, A. Tendas, M. Masi, S. Amadori
Hematology, Ospedale S. Eugenio, “Tor Vergata” University, Rome

Karyotype is the most important prognostic factor in AML and
cytogenetic analysis is still the gold standard for analysing
genetic aberrations. Cytogenetics in leukemias has been exten-
sively studied and several recurrent chromosome aberrations
have been defined. Major drawbacks to this methodology are
that it is expensive, time consuming and affected by a high rate
of technical failure. Furthermore 30-50% of pts display a nor-
mal karyotype. Molecular techniques such as PCR and FISH
detect several specific molecular mutations and are becoming
more and more important for genetic screening of leukemias. We
analysed 150 consecutive, newly diagnosed AML by classical
cytogenetics and by FISH. We used a wide panel of probes: p53,
AML1/ETO; MLL; CBF-β; BCR/ABL; PML/RAR; c-MYC; RB-1;
ETV6; cep4; Cep XY; 20q13; cep7; del 7q (q22 and q31); del 5q
(q13 and q31). The aim of our research was to define better the
sensitivity and specificity of FISH compared to conventional
cytogenetics and the possible incidence of cryptic aberrations.
Karyotype analysis was successful in 70% of cases with 47 pts
showing a normal karyotype (39%) and 73 pts (61%) displaying
clonal aberrations. FISH analysis compared to cytogenetics
showed a specificity and sensitivity of 100% as regards to the
following probes: CBF-β (inv16), AML1/ETO; trisomy 8; deletion
or monosomy #5 and #7; BCR/ABL. No cryptic genetic aberra-
tions were detected with these probes in pts with a normal kary-
otype. In the 48 pts whose cytogenetic analysis failed FISH iden-
tified 12 cases with genetic aberrations (PML/RAR=3 pt; MLL=4
pt; monosomy or partial monosomy of #5 and or #7=4 pt and
complex karyotype =1 pt). As regards to pts with 11q23 aberra-
tions and successful chromosome analysis in 4 out of 7, FISH was
necessary for defining correctly the type of translocation, while
in one case with t(2; 11) on cytogenetic analysis FISH did not
detect the rearrangement. Notably six out 47 pts with a normal
karyotype showed cryptic genetic aberrations by FISH analysis:
deletion of AML1=1pts; deletion of ETV6= 2 pts; deletion of
P53=2 pts and PML/RAR fusion =1 pts. We believe that FISH
analysis or multiplex PCR, might be more conveniently used for

initial screening of the most common genetic aberrations in AML
at diagnosis (PML/RAR; AML1/ETO; BCR/ABL; inv16, etc.) includ-
ing those that might be not detectable with cytogenetics (FLT-
3 TTD; P53; ETV 6 deletion, etc). Cytogenetic analysis should be
deserved for all other cases that might harbour rare chromosome
anomalies. Nonetheless other tools are needed in order to dis-
cover the cryptic genetic anomalies of AML pts with a normal
karyotype and lack of known DNA mutations.

PO028
COMBINATION OF LIPOSOMAL DAUNORUBICIN, FLUDARABINE AND
CYTARABINE (FLAD) IN PATIENTS WITH POOR RISK ACUTE LEUKEMIA:
PRELIMINARY RESULTS

I. Pierri, M. Clavio, C. Venturino, S. Quintino, V. Galbusera, 
A. Garrone, R. Varaldo, S. Gatto, G. Beltrami, F. Ballerini, 
L. Canepa, M. Miglino, M. Risso, R. Cerri, B. Masoudi, M. Gobbi
Department of Hematology and Oncology, University of Genoa

Introduction. 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. Compared to the unencapsulat-
ed anthracycline, liposomal daunorubicin (Daunoxome, DNX,
Nexstar) is characterized by a higher tumor cell delivery,
improved pharmacokinetic and therapeutic indices, and there-
fore by a reduced toxicity profile. It has been infact reported
that DNX (alone or in association with Ara-C) has a very limit-
ed non hematologic toxicity. Patients and Methods. We there-
fore gave Fludarabine 30 mg/m2 followed after 4 hours by
Cytarabine 2 g/m2 (infused in 4 hours) and DNX 100 mg/m2

(infused in 2 hours) × 3 days (FLAD) to investigate the toxicity,
safety and efficacy of the regimen in patients with poor risk AL.
We have included at now 11 patients: 2 with acute lympho-
blastic leukemia (ALL) in relapse (one after allogeneic BMT), and
9 with acute myeloid leukemia (AML). AML patients received
FLAD for refractory disease (3), first or second relapse (3, two of
whom after autologous bone marrow transplantation) and as
first line treatment (2 patients over 60 years of age, one with
post-MDS AML). Median age was 53 years (range 13-75).
Patients had received a median of 3 prior regimens (range 0-5).
Seven patients had intermediate prognosis cytogenetic alter-
ations; poor and good prognosis karyotypes have been detected
in 3 and 1 patients, respectively. Median cumulative doses of
mitoxantrone was 18 mg/m2 (range 0-120), of idarubicin was 30
mg/m2 (range 0-60). Results. FLAD was well tolerated in most
patients. Major infections were observed in 2 patients (sepsis,
which responded to specific antibiotic therapy). One patient died
9 days after the completion of therapy due to cerebral hemor-
rage. Neutrophil (N > 0.5×109/L) and platelet (Plt > 20×109/L)
recovery required a median of 18 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. Seven responses were achieved (5 CR+2 PR); 2 patients
did not respond and 1 patient died before response evaluation.
Complete responses were observed in 4 patients with AML (2
treated as front line, 2 treated for relapse) and in 1 ALL patient
(in relapse after BMT). Patients treated for refractory AML did not
respond. One patient underwent bone marrow transplant (from
an unrelated HLA matched sibling) but relapsed at 8 months; the
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others are still disease free at 1, 2, 5, and 9 months. Seven
patients are still alive, 4 have died (3 for disease progression, 1
for haemorrage). Conclusions. Our preliminary report shows that
FLAD is a feasible and effective treatment in poor prognosis AL,
is associated with acceptable tolerability, and does not preclude
the safety and the feasibility of high dose therapy with autolo-
gous or allogeneic rescue.

PO029
SIMULTANEOUS OCCURRENCE OF BCR-ABL AND INV (16) IN A CASE
OF M1 ACUTE MYELOID LEUKEMIA

P. Fabris, M. Casini, G. Amaddii, A. Billio, B. Amato, V. Cassibba,
P. Coser 
Divisione di Ematologia e Centro Trapianto di Midollo Osseo,
Ospedale Regionale, Bolzano

Cytogenetic analysis performed at the diagnosis is generally
recognized as the single most valuable prognostic factor in acute
myeloid leukemia (AML). Inv (16) is supposed to be a favourable
prognostic factor and the majority of patients with this chro-
mosome abnormality can be cured with conventional chemoter-
apy, especially when high dose Ara-C (HIDAC) is used. The pres-
ence of the Philadelphia chromosome in AML is very rare and
characterizes a group of patients with an unfavourable progno-
sis. The simultaneous occurrence of numeric and structural aber-
rations in a leukemic blast is a common finding. The association
of inv(16) and Ph chromosome has previously been reported in
only 6 patients; in all these cases the AML was classified as
M4Eo according to FAB recommandations. We describe here the
first case to our knowledge of coexistence of CBFβ-MYH11 tran-
script toghether with a bcr-abl transcript in the leukemic blasts
of an AML M1 case. Case report: A 40 year old female patient
was referred to our department in may 2000, because of inter-
mittent abdominal pain, weight loss, fatigue and asthenia. There
was no history of leukocytosis and no other signs suggesting a
chronic phase of CML or MDS. Routine laboratory findings
showed: Hb 12 g/dL, WBC 8 × 109/L with 85% blasts and plt 60
×109/L. The bone marrow aspirate contained 90% blasts. The
morphological and cytochemical analysis showed a AML M1
subtype according to FAB classification. On immunophenotype
analysis positivity for CD13, CD33, CD34, CD117; 50% of the
blasts expressed CD4 antigen. Cytogenetic analysis indicated the
simultaneous presence of the Ph chromosome and the pericen-
tric inversion 16 in 18/22 metaphases, whereas in 4/22 meta-
phases only the inversion 16 was present. RT-PCR analysis con-
firmed those results. The amplification of the bcr-abl fusion gene
revealed a 521 bp fragment which corresponds to the e1-a2
fusion product, indentical to the one normally found in B-ALL.
The RT-PCR amplified inv 16 transcript showed a 418 bp frag-
ment. Sequence analysis of this product revealed a new and
uncommon breakpoint between the exon 5 of CBFβ and exon 12
of the MYH11 gene with the following sequence: CBFβ 5CTC
ATCGGGAGGAAATGGAGGTCCATGAGCTGG A3MYH11. The
patient received double induction chemotherapy with idarubicin,
cytarabine and etoposide (ICE) and achieved hematological and
molecular CR in june 2000; she then received 2 monthly cours-
es of consolidation therapy with HIDAC (cycle 1 in August 2000
with Ara-C 8 g/m2; cycle 2 in october 2000 with Ara-C 10 g/m2

+ Ida 10 mg/m2). She was then planned to undergo allogeneic
matched unrelated bone marrow transplantation, but in decem-

ber 2000 while waiting for transplant, she had hematologic
relapse and reappearance of bcr-abl and inv(16) transcript on
molecular analysis. In january 2001 after a salvage course of
chemotherapy with Ida 17.5 mg/m2 dd 1,8 + Ara-C 3 g/m2/bd dd
2,3,9,10, G-CSF 5 µg/kg/qd from d 11 to PMN >1.5×109/L, the
patient obtained a second hematological and molecular CR. It is
not possible to comment on the impact of these conflicting chro-
mosomal abnormalities on prognosis. Five out of six previously
reported cases eventually relapsed. We can only speculate that
the good prognosis of AML with inv(16) is probably hampered
by the accompanying Ph chromosome.

PO030
UTILILITY OF PEROXIDASE ACTIVITY AND NUCLEAR DENSITY ANALYSIS
(PANDA) IN DIAGNOSIS AND CLASSIFICATION OF LEUKEMIAS

G. Zini, G. Mistretta, G. Giordano, G. d’Onofrio
Department of Hematology, Catholic University of Sacred Heart,
Rome

Since the first development of automated cytochemistry for
leukocyte differential count, a new and efficient approach to
leukemia diagnosis and classification was made possible at the
time of peripheral blood cell count. This method was progres-
sively improved up to the last version, used by the Bayer
ADVIA120 hematology analyzer. It is based on a light assessment
of fundamental properties of the main components of cells, such
as peroxidase activity (PA) in the Perox channel, which is used
to differentiate the main leukocyte types according to the dif-
ferent enzyme content, and nuclear density (ND) in the basophil
channel, which is used to count basophils and blast cells and, in
association with Perox channel results, to flag the presence of
abnormal and immature precursors such as blasts, immature
granulocytes and nucleated red blood cells. Peroxidase activity
is a reliable marker of myeloid maturation toward the granulo-
cytic and, to a lesser extent, monocyte lineage. The low chro-
matin density of the nuclei of leukemic blasts permits their iden-
tification and differentiation from more mature normal and
abnormal leukocytes, as signals that falls close to the origin
along the x-axis. This method, indicated as PANDA (Peroxydase
Activity and Nuclear Density Analysis), is especially fruitful for
the analysis of any type of leukemic populations. When blood
samples containing leukemic cells are analyzed by the Bayer
hematology analyzers, we obtaine detailed informations on their
nature, level of maturation or direction of differentiation. The
simple observation of PA and ND two-dimensional cytograms
can be used to include any single case in a separate and distinct
diagnostic category correlated to FAB and WHO classifications
of hematological maligniencies. This subjective approach to the
morphology of leukemic cell populations on PA and ND
cytograms can be made objective using a very simple scoring sys-
tem, which is the basis of a quick and reliable PANDA classifi-
cation. This is preliminary to microscope morphology and per-
mits the selection of the most appropriate CDs for immunophe-
notyping. PA provides information on the myeloid versus lym-
phoid nature of blasts: lymphoid cells are peroxidase negative (P
score = 0), myeloid cells are almost always peroxidase positive
with different levels of activity (P score from 1 to 5) according
to the level of maturation. ND is very useful in distinguishing
between chronic (D score = 0) and acute leukemias (D score =
1 or 2) on the basis of the loose immature chromatin of blast cell
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nuclei. We have analysed 180 pathological samples at diagno-
sis (163 with myeloid and lymphoid leukemias and 17 with infec-
tious mononucleosis). Using the PANDA score we have obtained
a pre-diagnostic efficiency in 91.1% of the samples. This numer-
ical approach could be easily automated and improved by com-
puter recognition of patterns of distribution of leukemic cell
clusters, leading to an expert system for PANDA pre-diagnostic
classification of leukemias.

PO031
AUTOLOGOUS STEM CELL TRANSPLANTATION FOR ELDERLY PATIENTS
WITH ACUTE MYELOID LEUKEMIA

F. Ferrara, A. Venditti,* A.M. Carella,° N. Cantore,^ 
F. Buccisano,* A. Tamburini,* S. Palmieri, G. Mele, 
M. Annunziata, M.M. Greco,° S. Amadori*
Divisione di Ematologia, A.O.R.N. “A.Cardarelli”, Napoli; Cattedra
di Ematologia Università Tor Vergata, Roma; °Divisione di 
Ematologia CSS, S.G.Rotondo; Divisione di Ematologia A.O.R.N. 
“G. Moscati”, Avellino

High dose chemotherapy followed by autologous stem cell
transplantation (ASCT) is increasingly used as consolidation
treatment in acute myeloid leukemia (AML) in first or subse-
quent complete remission (CR). However, most published stud-
ies dealing with ASCT exclude patients aged over 60 years, prob-
ably due to an anticipated high rate of transplant related mor-
tality (TRM). In this study we analyzed a series of 20 patients
with AML in first or second CR aged > 61 years undergoing ASCT.
There were 9 males and 11 females with a median age of 64
years (range 61-71). Eighteen patients were in CR1, while 2,
including the only patient with acute promyelocitic leukemia in
this series, were in CR2. All patients had a performance status 0-
1 according to WHO as well as normal cardiac, hepatic, renal and
respiratory function. All patients were treated in conventional
single rooms. The median interval between CR achievement and
ACST was 4 months (range 2-6). In 18 cases (90%) peripheral
blood stem cells (PBSC), collected after consolidation therapy
plus G-CSF at a dose of 10 mg/kg, were infused; in 2 patients
(10%) bone marrow (BM) was harvested. For patients receiving
PBSC, the median number of CD34 positive (CD34+) cells infused
was 6.9×106/kg (range 3-38.8), while 1.2×108/kg and 2×108/kg
mononuclear cells were given to 2 patients receiving BM. As
conditioning regimen BAVC, BuCy2 and I-Bu (Idarubicin+Busul-
phan) were used in 11, 5 and 4 patients, respectively. No patient
died from transplant related complications and engrafment was
achieved in 20/20 (100%) cases. Median number of days to gran-
ulocytes > 500/cmm and platelets > 20000/cmm was 13 (range
9-31) and 18 (range 9-19), respectively. One patient failed to
achieve platelet count > 20000/cmm, and relapsed at 4 months
after ASCT. The median number of platelet and blood units trans-
fused was 4 (range 1-14) and 3 (range 0-14), respectively. G-CSF
was administered in 17/20 cases for a median of 12 days (range
6-30). Extrahematologic toxicity included WHO grade III-IV
stomatitis in 7/20 (35%) patients and grade IV nausea and vom-
iting in one case (5%). Furthermore, 13 patients had fever of
unknown origin, while in 7 a documented infection was diag-
nosed. Intravenous antibiotics were administered in 19/20

patients (95%) for a median of 10 days (range 3-27). Median
number of days of hospitalization was 31 (range 16-60). After
a median follow up from ASCT of 7 months, 9 patients are alive
in continuous CR. Eleven patients died from AML relapse. Medi-
an overall survival (OS) and disease free survival (DFS) from diag-
nosis were 14 and 11 months, respectively. In conclusion, our
data show that ASCT with standard conditioning regimen is fea-
sible in AML patients aged more than 60 years. Toxicity and
hemopoietic recovery do not substantially differ from that
observed in young-adult AML patients. Results concerning DFS
and OS are encouraging, but need a longer follow up to be prop-
erly evaluated.

PO032
ACUTE MYELOID LEUKEMIA IN PATIENTS OVER 75 YEAR-OLD:
RESULTS OF A SINGLE CENTER STUDY

A.L. Di Febo, L. Mele, L. Fianchi, A. Scardocci, M.T. Voso,
G. Leone, L. Pagano
Istituto di Ematologia, Università Cattolica del S. Cuore, Roma

Objectives. To analyze the characteristics and outcome of
patients (pts) over 75 y.o. with acute myeloid leukemia (AML) in
a ten-year period study. Patients: 36 AML cases in pts over 75
y.o. observed between 1990 and 1999. Results. The median age
of pts was 80 y (75-90), M/F ratio 11/25, W.H.O. was: 1 in 5 pts,
2 in 6 pts, 3 in 10 pts, 4 in 7 pts. AML morphology was classifi-
able according to FAB criteria in 28 pts: 4 M0, 3 M1, 8 M2, 5 M4,
7 M5, 1 M6. Twelve pts (33%) had a pre-existing myelodyspla-
sia, 3 pts (8%) presented a previous malignancy. At diagnosis the
median WBC count was 5×109/L, median Hb levels were 8 g/l,
median platelet count 61×109/L. Median LDH levels were 595
IU/L (293-12500). Two pts presented at diagnosis with hepato-
megaly, 3 pts with splenomegaly and 2 pts with lymphadeno-
megalies. Twenty-six pts. (72%) were eligible for chemothera-
py: eleven pts received an intensive treatment (including anthra-
cyclines) and 15 pts received only a palliative treatment (low
dose of cytarabine or hydroxyurea). Ten pts (28%) received only
supportive care. Comparing the two groups of pts who received
chemotherapy, no differences were observed on median age, sex
and laboratory parameters (WBC, Hb, plts, albumin, cholesterol,
transaminase, alkaline phosphatase, urea nitrogen, fibrinogen,
creatinine). Pts treated with palliative therapy presented most
frequently WHO>2 (53% vs 27%). Complete remission (CR) was
achieved in 45% of pts treated intensively and in 20% of pts
treated palliatively, whereas the number of death in induction
was similar (27% vs 26%), as was resistant disease (27% vs
20%). A higher frequency of chemotherapy-related complica-
tions (81% vs 46%), a higher need of PBRC transfusions and a
longer hospitalization was observed in pts in the intensive group.
The median survival was 32 weeks in pts who received aggres-
sive treatment and 6 weeks in the other group (p<0.06). Con-
clusion: AML in elderly pts has a poor response to chemothera-
py in respect to younger pts. The median survival is very short in
these pts and a longer survival is obtained with a high toxicity
rate and a longer hospitalization. Our results support the opin-
ion of not administering an intensive therapy to patients over 75
y.o. with AML.
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PO033
HIGHER FREQUENCY AND PROGNOSTIC VALUE OF GLUTATHIONE 
S-TRANSFERASE (GSTM1 AND GSTT1) DELETIONS IN ELDERLY PATIENTS
WITH ACUTE MYELOID LEUKEMIA 

M.T. Voso, F. D’Alo’, R. Putzulu, L. Mele, A. Scardocci, 
P. Chiusolo, R. Urbano, F. Lo Coco,* R. La Tagliata,* S. Hohaus,
L. Pagano, G. Leone
Istituto di Ematologia, Univ. Cattolica S. Cuore; *Dipartimento di
Biotecnologie Cellulari ed Ematologia, Università La Sapienza, Roma

Glutathione S-transferases (GST) are enzymes involved in the
detoxification of several environmental mutagens, carcinogens
and anti-cancer drugs. GST polymorphisms resulting in decreased
enzymatic activity have been associated with several types of
solid tumors, including lung, larynx and bladder cancer. The
object of our study was the frequency of deletion of two sub-
families of GST (GSTM1, and GSTT1, or both) in italian patients
with acute myeloid leukemia (AML). We studied 171 patients (79
females, 92 males, median age: 62 years, range 19-87 years)
with AML. Controls were 396 individuals of similar age and sex
(177 F/219 M, median age 65 years, range 18-93 years). All con-
trols had a medical history negative for any type of cancer. A PCR
technique which detects homozygous deletions for GSTM1 and
GSTT1 was used. Sixty-eight of 171 AML patients (40%) were
GSTM1 null, frequencies significantly different from healthy con-
trols (72/396, 18%, OR 3, 95%CI 2-4.4, p<0.001). The frequen-
cy of GSTT1 deletions was also different in the two groups
(46/171, 27%, and 48/396, 12%, respectively, OR 2.7, 95% CI
1.7-4.2, p<0.001). Furthermore, the frequency of the double-
null genotype, lacking both GSTT1 and GSTM1, was higher in
patients with AML (21/171, 12%) than controls (8/396, 2%, OR
6.8, 95% CI 3-15.7, p<0.001). The null genotype for GSTM1,
GSTT1 or both was particularly frequent in patients over 60 years
of age, when compared to controls matched for sex and age
(OR: 4.2, 3 and 5 respectively in patients over 60 versus 1.5, 3
and 0.8 in younger patients). No differences were noted when
looking at other other patients’ characteristics, like gender,
abnormal caryotype and therapy-related vs. de novo AML. More-
over, GST deletions were negative prognostic factors for the
achievement of complete remission following induction chemo-
therapy and for the probability of overall survival, particularly in
elderly patients (median survival 20 versus 9.5 months, in
patients with normal GST expression, when compared to GSTM1
and/or GSTT1 deletions, p=0.036). In conclusion, elderly individ-
uals with GSTM1 and or GSTT1 deletions, have an enhanced risk
to develop acute leukemia and this phenotype confers resistance
to chemotherapy and a shorter survival. 

PO034
A MAINTENANCE TREATMENT WITH DIFFERENTIATING AGENTS + LOW
DOSE CHEMOTHERAPY IN POOR PROGNOSIS ACUTE MYELOID LEUKEMIA
AND MYELODYSPLASTIC SYNDROME PATIENTS

D. Ferrero, E. Campa, S. Campana, M. Grasso,* M. Boccadoro
Hematology Division University of Turin; *Hematology Division
Ospedale S. Croce e Carle, Cuneo

Intensive chemotherapy can induce a complete remission (CR)
in 50-60% of patients with poor prognosis AML (with age >60

or previously relapsed) or myelodysplastic syndrome (MDS).
However, CR are usually short-lasting (median 6-12 months),
only 20-30% reaching a two-year duration (M Beran et al. J Clin
Oncol 17:2819; 1999; EH Estey et al. Blood 93:2478, 1999). On the
basis of encouraging results obtained in MDS patients ineligible
to intensive chemotherapy (D. Ferrero et al. Leuk Res 20:867,
1996; Blood 94 suppl. 1, 1999), we applied to poor prognosis
AML and MDS patients, who had obtained a CR by any chemo-
therapy schedule, a maintenance treatment based on 13-cis
retinoic acid (RA) (Roaccutan®, 20-40 mg/day), + dihydroxylat-
ed vitamin D3 (D3) (Rocaltrol®, 1-1.5 micrograms/day) + inter-
mittent low dose 6-thioguanine (6TG) (Thioguanine®) or 6-mer-
captopurine (6MP) (Purinethol®): 40 - 60 mg/day for 3 every 5
weeks. In 10 patients the 3 week 6TG treatment was substitut-
ed, once every 3-4 months, by a 14 day course of low dose ARA-
C (8 mg/m2×2 /day) + 6MP (40 mg/day). Twenty-one patients
(median age 65, 27-73) entered the study. Fourteen had AML, 7
MDS with bone marrow blasts > 10%. In 6 patients the disease
was secondary to previous chemotherapy. Four AML patients
were in 2nd CR, the other 17 in 1st CR. Remissions had been
obtained by different therapies: 16 patients had received stan-
dard anti-AML induction (ARA-C at standard or high dose + an
antracycline or mitoxantrone) followed, in 8 patients, by 1-3
consolidation courses; 5 patients had received low dose
chemotherapy (6TG ± ARA-C) + RA and D3 in the induction
phase too. All patients were not eligible to allogeneic BM trans-
plantation. Maintenance started at a median time of 1 month
(range: 0.5 -3) after CR achievement and has been continued
until relapse. Maintenance treatments were well tolerated: mild
mucosal dryness due to RA, one case of D3- related sympto-
matic but reversible hypercalcemia and grade 2-4 thrombocy-
topenia during ARA-C courses were the only side effects record-
ed. Median CR duration was 24 months (range -43+), without
clear correlation to diagnosis (AML vs MDS) or induction treat-
ment. Six patients (4 AML, 2 MDS), all in the group treated with
ARA-C- containing protocol, are still alive and in continuous CR
for 8, 19, 24, 27, 33 and 43 months. In the same group of
patients, 3 relapsed and died of AML, 1 died in CR because of 2nd
tumor. Our results, although preliminary, suggest that the com-
bination of low- dose chemotherapy (particularly with ARA-C
included) + differentiating agents (RA + D3) might be valuable
in prolonging remission duration in a proportion of poor- prog-
nosis AML and MDS patients. However, a greater number of
patients will be required to confirm these encouraging results. 

PO035
ATTENUATED FLAG-IDA PROTOCOL IN RAEB-T AND ACUTE MYELOID
LEUKEMIA IN ELDERLY PATIENTS. A PHASE II STUDY

F. Marmont,* S. D’Ardia,* E. Audisio,* M.A. Ciocca-Vasino,*
M. Falda,* L. De Paoli,° D. Pietrasanta,° A. Levis,° A. Tonso,#

D. Ferrero,@ E. Gallo*
*U.O.A. Ematologia, Dipartimento di Oncologia, Az. Osp. 
S. Giovanni, Torino; °U.O.A. Ematologia, Az. Osp. SS. Antonio e
Biagio, Alessandria; #Divisione di Medicina B, Ospedale degli
Infermi, Biella; @U.O.A.D.U. Ematologia, Dipartimento di Oncolo-
gia, Az. Osp. S. Giovanni, Torino

Twenty-four patients (pts) with a median age of 65 years (range
58–78) and a diagnosis of RAEB-T (8 pts) or AML (16 pts) were
treated with an attenuated FLAG-Ida protocol. Induction ther-
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apy was Fludarabine 30 mg/m2 (25 mg/m2 in pts. > 70 years) and
Ara-C 1 g/m2 for 5 days (4 days in pts. > 70 years), in associa-
tion with Idarubicine 10 mg/m2 in 24 hrs. continuous perfusion
on days 1, 3, 5. The treatment was followed by administration
of glycosylated G-CSF from day +7 until the end of aplasia
(N>1500). A complete remission (CR) was obtained in 15 pts.
(62.5%); 5 pts. (20.8%) were resistant and 4 (16.7%) died dur-
ing therapy (1 cerebral hemorrhage and 1 ARDS) or during the
ensuing aplastic phase (1 cardiac arrest, 1 sepsis). The incidence
of CR was not different in pts. with RAEB-T and in those with
AML (p=0.6). The median duration of hospital stay was 28 days
(range 3–73); that of granulocytopenia was 16 days (10–37)
and that of thrombocytopenia was 17 days (10–54). A median
of 6 days with fever (1–16) was observed. The more relevant
infectious complications were: 2 pulmonary aspergillosis (one of
which caused the patient’s death while in CR) and infections
grade 3/4 according to WHO in 6 more patients. Moreover, two
prolonged post-remissional pancytopenias were observed, with
positive CMV antigenemia, which resolved after specific antivi-
ral therapy. The pts. achieving CR were treated with a first con-
solidation course with Fludarabine 30 mg/m2 (25 mg/m2 in pts.
> 70 yrs.), Ara-C 1 g/m2 for 2 days and Idarubicine 10 mg/m2 on
day 2 (given to 14 pts.) and then with a second consolidation
course with Ara-C 100 mg/m2/day s.c. and oral 6TG 50
mg/m2/day for 5 days plus oral Idarubicine 15 mg/m2 on day 1
(given to 8 pts.). The patients in persisting CR were then given a
maintenance therapy with Ara-C (100 mg/m2 once a week) and
oral 6TG (50 mg/m2/day for 4 days a week) for at least one year
or to relapse. The median overall survival (OS) was 8 months,
with a minimum follow-up of 1.15 months for censored patients
and with an actuarial probability of survival at 26 months of
48%. The median disease-free survival (DFS) was 11.7 months.
No statistically significant differences in OS (p=0.7) and DFS
(p=0.9) were observed between pts. with RAEB-T and AML. In
conclusion a high incidence of CR was observed in the present
series of elderly patients. A longer follow-up is needed to prop-
erly evaluate the remission duration and its impact on survival.

PO036
FARNESYLTRANSFERASE INHIBITORS INDUCE CLONOGENIC CELL GROWTH
INHIBITION AND APOPTOSIS IN ACUTE MYELOID LEUKEMIA CELLS 
INDEPENDENTLY BY RAS MUTATION

C. Selleri, * F. Pane, P. Ricci, C. Quintarelli,* R. De Mattia, 
M.R. Villa, R. Ciancia, A. Camera, F. Salvatore,*  B. Rotoli
Chair of Hematology; *CEINGE, Federico II University, Naples

The Ras gene transduction pathway is involved in cell prolif-
eration and transformation. Mutationally-activated Ras is the
oncogene found in about 30% of human acute myeloid
leukemias (AML). Ras farnesylation is a requisite for membrane
localization of Ras and is catalyzed by an enzyme termed far-
nesyl-protein transferase (FPT-ase). To control cell growth, ras
must move from the cytoplasm to the plasma membrane.
Recently, a variety of inhibitors of FPT-ase, able to block the
growth of Ras-transformed cell lines, have been used as oral
therapeutic agents for the treatment of some types of cancer.
We studied the effects of α-hydroxyfarnesylphosphonic acid
and manumycin-A (FTI), potent and specific inhibitors of FPT-ase,
on cell growth and on clonogeneic growth as well as on induc-
tion of apoptosis in the AML cell line KG1a and in primary cells

derived from 50 AML patients. By allele specific oligonucleotide
polymerase chain reaction, we investigated 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 dose dependent FTI-medi-
ated inhibition of cell and clonogenic growth in KG1a and in
63% and 75% of AML, respectively. By flow cytometry and DNA
ladder analysis, we documented FTI-mediated apoptosis in 38%
of AML. Moreover, the addition of Z-DEVD-fmk, an agent that
interferes with caspase 3 activity, partially reverted FTI-induced
inhibition of cell growth and apoptosis of KG1a cells. We docu-
mented oncogenic mutations of N-Ras in 27.5% of AML; by
contrast, we did not observe K-Ras mutations in any AML cell
sample. FTI-mediated inhibition of cell growth was observed in
82% and 69% of AML with and without mutations of N-Ras,
respectively. These findings suggest that FTI may induce growth
inhibition and apoptosis both in Ras-mutated and non-mutat-
ed AML and may be of therapeutic value in AML. 

PO037
HIGH DOSE ETOPOSIDE IN THE TREATMENT OF ADULT PATIENTS WITH
RELAPSED ACUTE LYMPHOBLASTIC LEUKEMIA. PRELIMINARY DATA

F. Fabbiano, C. Cangialosi, R. Felice, S. Magrin, S. Tringali
Divisione di Ematologia, Azienda Ospedaliera V. Cervello, Palermo

A long survival in adult patients with relapsed acute lym-
phoblastic leukemia (ALL) can be obtained only with allogeneic
bone marrow transplant (BMT). Second complete remission (CR)
can be achieved in 50% of patients, but is often short and dif-
ficult to maintain until bone marrow transplant. This is partic-
ularly true if the patient has to search for a matched unrelated
donor (MUD). High dose etoposide has been frequently used in
the last years for the treatment of Lymphoma patients; the effi-
cacy of standard doses Etoposide in ALL treatment is well known
and it is often used in consolidation therapy. In our institution
we used 2 g/m2 etoposide to treat 5 relapsed ALL patients (4 were
in 2nd relapse) and as consolidation therapy for 3 patients wait-
ing for an unrelated bone marrow transplant.

Characteristics of patients.

Pts Age Phenotype Response to 1RC Etoposide Response to
induction months treatment Etoposide

1 24 T-ALL Resist. 13 2 relapse CR
2 16 c-ALL CR 23 2 relapse CR
3 29 c-ALL CR 5 2 relapse CR
4 58 B-ALL L3 CR 3 1 relapse NR
5 14 T-ALL CR 9 2 relapse NR
6 37 c-ALL CR 34 2 CR CR
7 21 T-ALL Resist. 3+ 1 CR CR
8 17 c-ALL CR 10 2 CR CR

Results and outcome. CR was obtained in 3 out of 5 relapsed
patients. Patient #1 relapsed after a matched unrelated trans-
plant and was resistant to FLAG schedule: he obtained CR after
high doses etoposide and then received donor lymphocyte infu-
sion (DLI) to restore donor chimerism. Patient #2 received a MUD
transplant and is in CR at 6 months after transplant; Patient #3
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received BMT from his HLA identical sister, but relapsed 3
months post graft. Patient #6 received an autologous trans-
plant, but relapsed after 6 months. Patients #7 and #8 under-
went a MUD transplant: one patient unfortunately relapsed at
9 months, the other is still in CR at 17 months after transplant.
Conclusions. High dose Etoposide is able to obtain or prolong CR
in very high risk adult ALL patients waiting for BMT or to treat
relapse after transplant with new therapy (DLI).

PO038
PGP, MRP AND LRP EXPRESSION IN 20 PATIENTS WITH ACUTE 
LYMPHOBLASTIC LEUKEMIA AT ONSET AND AFTER RELAPSE

A. Michelutti, P. Masolini, M. Michieli,# D. Damiani,
A. Ermacora,° R. Stocchi, A. Geromin, C. Filì, M. Tiribelli,
A. Candoni, F. Zaja, D. Russo, M. Baccarani,# R. Fanin
Division of Hematology, Department of Medical and Morpholog-
ical Research, University Hospital of Udine; *Medical Oncology B,
Centro di Riferimento Oncologico, Istituto Nazionale Tumori,
IRCCS, Aviano; °Medicina 2, Azienda Ospedaliera S. Maria degli
Angeli, Pordenone; #Institute of Hematology “Seragnoli”, Univer-
sity of Bologna

P-glycoprotein (PGP) expression is one of the most important
mechanisms involved in the Multidrug Resistance (MDR) phe-
nomenon. More recently, the Multidrug resistance related pro-
tein (MRP) and the Lung resistance protein (LRP) were related to
the atypical MDR. In this study we evaluated PGP, MRP and LRP
expression by flow cytometry in 20 patients studied at onset
and after relapse using the monoclonal antibodies MRK16 (anti-
PGP), MRPm6 (anti-MRP) and LRP56 (anti-LRP). At onset, 10/20
(50%) cases overexpressed PGP (PGP+) (MFI=7.1±5.2), 2/20
(10%) MRP (MRP+) (MFI=1.7±0.9) and 2/20 (10%) LRP (LRP+)
(MFI=3.5±2.9). The MDR phenotype of these 20 patients was
studied again after the first relapse: 15/20 (75%) were PGP+
(MFI=7.6±3.9), 4/20 (20%) MRP+ (MFI=1.8±1.3) and 6/20 (30%)
LRP+ (MFI=4.0±3.3). Ten of these patients were studied in sec-
ond relapse: 6/10 (60%) were PGP+ (MFI=7.2±3.0), 4/10 (40%)
MRP+ (MFI=2.8±2.0) and 6/10 (60%) LRP+ (MFI=7.1±3.5). In
conclusion, our data show that PGP is frequently overexpressed
at onset while MRP and LRP are more rarely overexpressed. In
relapse we observed an increase of PGP, MRP and LRP overex-
pression rates and of the fluorescence intensity, particularly for
LRP. These data suggest that in adult acute lymphoblastic
leukemia there is a rapid induction of MDR related proteins,
already by first relapse, and this must be taken into considera-
tion for the choice of chemotherapy. 

PO039
ANALYSIS OF LINEAGE INVOLVEMENT IN PHILADELPHIA CHROMOSOME
POSITIVE ACUTE LYMPHOBLASTIC LEUKEMIA

S. Colla, G. Sammarelli, R. Giachetti, S. Bonomini, A. Arcari, 
C. Caramatti, L. Mangoni, N. Giuliani, A. Bonati, V. Rizzoli
Department of Hematology, University of Parma

A review of the literature reveals that the issue of which lev-
el of hemopoiesis the de novo Philadelphia chromosome-posi-
tive acute lymphoblastic leukemia (Ph-positive ALL) arises at is
unresolved. Actually, while ALL was believed to be restricted to

the lymphoid lineage, the existence of stem cell ALL based on the
involvement of myeloid elements in the leukemic process has
been postulated. Alternatively, it has been reasoned that multi-
lineage involvement represents chronic myeloid leukemia in lym-
phoid blast crisis (CML-LBC) because the 2 entities are some-
times not easily distinguished. To gain further insight into this
controversial problem, we examined the expression of p190 or
p210-type bcr-abl mRNA in single hematopoietic colonies (CFU-
Mix, BFU-E, CFU-GM) obtained from either BM or PB of 7 Ph+

ALL patients with no history of chronic myeloproliferative dis-
order, using RT-PCR. At diagnosis a mean of 38 colonies (range
from 20 to 70) was analyzed for each patient and the bcr-abl
transcript was demonstrated in 17 to 35% of these in 5 out of
7 patients (2 with M-bcr and 3 with m-bcr rearrangement). We
also evaluated the involvement of the myeloid compartment in
3 of 5 positive patients, during different clinical stages when
they were in complete remission: 2 patients (with m-bcr
rearrangement) presented a decrease of the percentage of pos-
itive colonies (range from 4 to 17%), while one patient (with M-
bcr rearrangement) a considerable increase (range from 34 to
47%) proving to be a case of CML-LBC reverted to chronic phase.
In conclusion, our data demonstrated that: (i) de novo Ph+ ALL,
like CML, can originate in pluripotent progenitor cells; (ii) the
analysis of the lineage involvement during follow up could be
useful in the discrimination between CML-LBC and de novo ALL
with similar clinical and biological features at diagnosis. Taken
together these results could be important to understand the
pathogenetic mechanisms of disease and to determine the
leukemic target cells in ALL, for the development of selectively
antileukemic therapeutic or purging strategies.

PO040
BONE MARROW-, BUT NOT TYMUS-, DERIVED STROMAL CELLS INHIBIT
SPONTANEOUS APOPTOSIS AND INDUCE PROLIFERATION IN BLASTS OF 
T-LINEAGE ACUTE LYMPHOCYTIC LEUKEMIA 

M.T. Scupoli, F. Vinante, C. Vincenzi, G. Nadali, F. Santini,* 
G. Pizzolo
Department of Clinical and Experimental Medicine, Section of
Hematology, University of Verona; *Divisione di Cardiochirurgia,
Azienda Ospedaliera di Verona

When blasts of T- lineage ALL are placed in a culture medi-
um, the majority of cells die by apoptosis within 72 hours. In this
study we investigated the possible control of BM- and thymic-
stromal cells on T-ALL cell survival. To this aim we performed co-
cultures between blasts obtained from 5 adult T-ALL patients
and confluent layers of normal human BM or thymic epithelial
(TE) cells. The spontaneous apoptosis observed in cultured blasts
was completely abolished when they were co-cultured with BM
stromal cells. In contrast, the interaction with TE cells had no
effect on cell survival. To extend these findings to a non-patho-
logical setting, we co-cultured normal, unfractionated thymo-
cytes with BM or thymic stromal cell layers. The thymocyte spon-
taneous apoptosis was completely inhibited by the interaction
with BM–, but not thymic–, stromal cells. In addition, rescued
ALL blasts, but not normal thymocytes, were induced to prolif-
erate by the interaction with BM cells. When BM stroma was
replaced with established cell lines used as controls, no protec-
tive or proliferative effects were observed. Both ALL protection
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and proliferation were dependent upon cell-cell adhesion, as
BM-derived supernatant was unable to protect or induce prolif-
eration in immature T cells. These results point out the role of
BM stroma in the regulation of T blast survival. Furthermore,
they highlight the preserved ability of normal and neoplastic T
cell precursors to respond to survival stimuli from BM microen-
vironment. This mechanism, strengthened by the proliferative
potential of T blasts, could play a role in the blast spreading to
BM during pathogenesis of T-ALL.

PO041
HIGH DOSE IDARUBICIN PLUS HIDAC AND AMIFOSTINE IN INDUCTION
CHEMOTHERAPY IN ELDERLY PATIENTS WITH ACUTE NON-LYMPHOCYTIC
LEUKEMIA

A. Olivieri, A. Poloni, D. Capelli, M. Lucesole, M. Montanari,
G. Gini, L. Spitaleri, P. Leoni
Hematology Department, University of Ancona

Elderly patients with ANLL have a poor prognosis: the Remis-
sion Rate after Induction CHT is lower than younger patients
and even after the achievement of CR, the intensive consolida-
tion with autotransplantation is feasible in very few cases. In this
subset of patients, the main causes of treatment failure include
the poor tolerance of aggressive chemotherapy and the intrin-
sic disease resistance. We used Amifostine as cytoprotective
agent in addition to a well known and succesful chemotherapy
regimen, containing high dose (HD) Idarubicine and HD ARA-C,
the so-called Memorial, currently used in younger patients with
ALL. We treated 20 elderly patients (18 ANLL, one Chloroma and
one blast crisis of MF) (median age: 67, range: 56-78). Amifos-
tine was administered on the 3rd day at dosage of 740 mg/m2 IV,
followed by Idarubicin at 40 mg/m2, ARA-C was infused I.V.at 3
g/m2 from day 1 to day 5. Patients aged more than 70 yrs
received 30% reduced schedule. Karyotype was normal in 5 pts,
one patient presented the thrisomia 8, unfavorable karyotype in
9 pts., unevaluable in 5 pts. We observed one toxic death due to
infection. Thirtheen out of the 19 evaluable responses were com-
plete, the blast crisis of MF achieved the chronic phase. The
median time to reach a neutrophil count > 500/µL and >
1500/µL was 17 (range: 9-29) and 22 days (range: 15-31)
respectively. Platelet counts >20,000/µL >50,000/µL,
>100,000/µL were achieved in median at d +20 (range: 14-38),
d +24 (range: 16-52), d +25 (range:17-98) respectively. All pts.
experienced a grade III infectious episodes which promptly
responded to antibiotic IV treatment. The other grade III toxic
events included diarrhea and hepatic disfunction in 4 and 2 pts.
respectively. Grade III-IV oral mucositis was never observed. In
all pts. the duration of the extrahematological toxic events was
very short and did not prolong the hospital stay (median: 31
days). In 9 out of the 13 pts. we were able to collect a median
of 7.1 × 106 CD34+/kg (range 3.5-14) after a consolidation course
with FLAG+Daunoxome. Seven of these 11 pts were autotrans-
planted with a conditioning regimen including Busulfan 9
mg/m2, Melphalan 120 mg/m2 in combination with Amifostine
and Daunoxome 160 mg/m2. We observed 2 toxic deaths due to
ischemic colitis and to acute myocardial infarction. Our prelim-
inary experience suggests that HD-IDA + HD-ARA-C, when asso-
ciated with Amifostine, is a very effective and well tolerated
induction regimen, also in elderly patients with ANLL; this treat-
ment does not impair the collection of peripheral stem cells,

allowing to perform also intensive consolidation in a high per-
centage of patients. A longer follow-up and a larger cohort of
patients are needed in order to evaluate the duration of response
and its possible correlation to karyotype status.

PO042
QUANTIFICATION OF ANGIOGENESIS IN ACUTE MYELOID LEUKEMIA:
A MULTIPARAMETRIC COMPUTERIZED IMAGE ANALYSIS MODEL

V. Carrai, R. Alterini, L. Rigacci, A. Carpaneto, D. Biafora, 
P. Rossi Ferrini
Hematology Departement, University and Careggi Hospital of 
Florence

There is considerable experimental evidence to indicate that
tumor growth is dependent on angiogenesis and its key role in
solid tumor growth is well established. In contrast, few data are
avaible for hematologic malignancies, specially concerning bone
marrow neo-vascularization in acute leukemia. We evaluated 13
acute myeloid leukemia (AML) bone marrow biopsies. We used
MoAb VEGF, to detect the prodaction of this factor by blasts
cells, and MoAb vWF to detect endothelial cell. Paraffin biopsies
were treated with immunohistochemestry using the APAAP
method. Quantification analysis of stained sections was per-
formed by multiparametric computerized image analysis. In all
cases (13/13) of AML we detected VEGF positivity with range
42-85% (mean value 66% of bone marrow cellularity). In con-
trast, in 3 negative biopsies we detect VEGF minimun expression
(≤ 5% of bone marrow cellularity). This difference was found sig-
nificantly in statistical analysis (p< 0.0001). In all cases, to study
neo-vascolarization, we valued, by multiparametric image analy-
sis, these parameters: mean area, per cent mean area, density. In
positive biopsy our results were: per cent area 8.7% (range 5.3-
14.5%), density 2981.76 (range 436.81-5316.01), in negative
biopsy we observed: per cent area 0.47% (range 0.41-0.52), den-
sity 8.53 (range 4.13-13.91). This differences were found signif-
icantly in statistical analysis (p< 0.0001). In each cases of AML
we observed high grade of vascularization and an equivalent high
VEGF expression (p=0.001 correlation test). In conclusion, this
study confirm: vascolarization has risen in AML bone marrow,
neo-vascularization, in this hematological malignance, could be
an important marker to monitor leukemia response during treat-
ment and in predicting leukemia relapse, multiparametric com-
puterized image analysis is more objective method and the results
are repeatable.

PO043
DOWNMODULATION OF ERK KINASE ACTIVITY INHIBIT THE PROLIFERATION
OF ACUTE MYELOID LEUKEMIA BLASTS

P. Lunghi,* C. Carlo-Stella,° S. Pinelli,* G. Valmadré,* E. Ridolo,*
R. Albertini,* P.P. Dall'Aglio,* A. Tabilio,# P.G. Pelicci,@
A. Bonati*
*Institute of Medical Pathology, University of Parma; °Tumours
National Institute, Milan; #Department of Hematology, Universi-
ty of Perugia; @European Institute of Oncology, Milan

Extracellular signal-regulated kinase (ERK) is thought to play
an important role in integrating and transmitting transmem-
brane signals required for cellular growth and differentiation.
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Constitutive activation of ERK has been observed in some human
malignancies, including acute leukemia. In this in vitro study, we
treated with a selective MEK1 inhibitor, PD98059 (New England
BioLabs, Beverly, MA, USA), 14 cases of acute myelogenous
leukemia (AML) with high MEK1/ERK 1/2 activity and 4 cases
with undetectable or very low activity of these kinases. After
three hours of incubation of AML blasts with high ERK activity
with PD 98059 at concentrations of 20 µM and 40 µM the
MEK1/ERK1/2 inhibition was evident in some samples (9 of 14),
the MEK1/ERK1/2 down modulation at these concentrations was
persistent for 6, 12, 18 and 24; after 24 hours of treatment, we
observed a strong downmodulation of ERK1 and ERK2 dual phos-
phorylation and a strong decrease of the levels of ERK1/2 activ-
ity in all the samples with high MEK/ERK activity. The mean±SD
of decrease of the levels of ERK 1/2 activity, after 24 hours of
treatment at concentrations of 20 µM and 40 µM, was 55.8±13.9
and 82.5±12.6 respectively. The treatment downmodulated MEK1
phosphorylation also. Tritiated thymidine uptake assay showed
significant decrease of cell proliferation in comparison with
untreated controls. By incubating 36 hours, at concentrations of
20 µM and 40 µM, we detected 17.28±12.25 and 38.5±10.5
inhibition. By incubating 60 hours, we detected 35.92±13.19 and
50.54±15.71 inhibition. In contrast, the proliferation of the blast
cells that did express low or undetectable levels of ERK activity
was not inhibited. We made other experiments by starving for 24
hours the leukemic cells, and then by adding for other 24 hours
the PD98059. After this time of exposure, we stimulated the
leukemic cells with FCS, GM-CSF or FCS + GM-CSF for 10 min-
utes. Even at the concentration of 20 µM, PD98059 strongly
inhibited the capability of growth factors to activate ERK in com-
parison with untreated controls and significantly downmodulat-
ed leukemic blasts proliferation. These experiments demonstrat-
ed that the inhibition of MEK1 by PD98059 is selectively capa-
ble to block ERK activation and to downmodulate the prolifera-
tion of primary AML blasts with high levels of ERK activation.
Interestingly, ERK downmodulation by PD 98059 induced, by Cas-
pase-3-mediated cleavage of poly (ADP-ribose) polymerase
(PARP), the appearance of p89PARP, an early sign of apoptosis,
followed then by internucleosomal DNA fragmentation. We
observed that the cleaved p89PARP appeared after 18 hours of
PD98059 (20 and 40 µM) in 8 of 14 cases whereas after 24 hours
of treatment cleaved p89PARP was present with different levels
of expression in all the 14 cases with active MEK1/ERK1/2 where-
as in the 4 negative MEK1-ERK1/2 cases we did not observe any
cleaved PARP fragments even after 24 and 48 hours incubation.
Clonogenic assays demonstrated that the treatment of normal
hematopoietic progenitors with PD 98059 (20 µM and 40 µM)
did not induce any hematopoietic cytotoxic effects in CFU-Mix,
BFU-E and CFU-GM. Our results prompt us to perform in vivo
studies to control the proliferation of AML blasts by MEK1
inhibitors. 

PO044
IMMUNOPHENOTYPIC PATTERN OF ADULT B-ALL WITH BCR/ABL GENE
REARRANGEMENT

A. Mestice, G. Specchia, D. Pastore, A. Pannunzio, P. Carluccio,
M. Lamacchia, G. Mele, R. Rizzi, C. Buquicchio, V. Liso
Div. of Hematology, University of Bari

The Philadelphia (Ph) chromosome reflecting a balanced reci-
procal translocation between the long arms of chromosomes 9

and 22 and involving the BCR and ABL genes, is the most com-
mon cytogenetic abnormality in adult acute lymphoblastic
leukemia (ALL). Its presence has been associated with greater age,
the B precursor immunophenotype and poor prognosis. Variable
results have been reported as regards association of the Ph chro-
mosome with blast morphology (L1 or L2) and myeloid antigen
expression. The early identification of this ALL subgroup is still
important for prognostic stratification and treatment decision
making. The aim of this study was to explore the immu-
nophenotypic characteristics of newly diagnosed B-ALL display-
ing BCR/ABL gene rearrangement using multiple stainings, ana-
lyzed by flow cytometry. The study included 115 cases of B-ALL
(median age 37, range 14-91, 62 males, 53 females) treated at our
Institute. Diagnosis was based on typical morphological and
immunophenotypic criteria. According to the FAB criteria 49 cas-
es were L1, 54 L2 and 12 L3. Twenty-two cases (19%) were Ph
chromosome positive confirmed both by cytogenetic and molec-
ular studies; P190 and P210 were detected in 9 (41%) and 13
(59%) cases, respectively. Ph+ patients had a higher median age
(45 vs. 36) and white blood cell count (24.8×109/L vs. 11.9×109/L)
but these differences were not statistically significant. A predom-
inant common-ALL immunophenotype (95% vs. 59%, p<0.01) and
L2 morphology (60% vs. 46%) was observed among Ph+ patients,
as well as a higher incidence of myeloid antigen expression (59%
vs. 35%). Moreover, simultaneous expression of CD10, CD34 and
CD13 or CD33 was more frequently detected in Ph+ cases (79%
vs. 15%, p<0.0001); expression of CD10 and CD34 in Ph+ cases
was constant and homogeneous with a median coefficient of vari-
ation of 61% and 53%, respectively. Our results suggest that a
combined flow cytometric analysis including CD10, CD34, CD13
and CD33 enables to identify an immuno-phenotypic pattern of
positivity correlated to the BCR/ABL gene rearrangement.

PO045
CD34+ CD2+ ACUTE PROMYELOCYTIC LEUKEMIA (APL): IS THIS
A DISTINCT SUBSET?

G. Specchia, A. Mestice, F. Albano, F. Lanza,# F. Ferrara,* 
B. Martino,° P. Carluccio, F. Nobile,* GL. Castoldi,# V. Liso 
Div. of Hematology, University of Bari;  #Div. of Hematology, 
University of Ferrara; *Div. of Hematology, Ospedale “A. Car-
darelli”, Naples; °Div. of Hematology-Oncology, Az. Osp.”Bianchi-
Melacrino-Morelli”, Reggio Calabria

Compared to other acute myeloid leukemias, APL displays a
distinctive immunophenotypical profile including CD33, CD13
and CD9 antigen expression and negative staining for HLA-
DR.We investigated CD34 and CD2 expression on APL blast cells
to verify the possibility of distinguishing a subset with some
biological characteristics. We analyzed CD34 and CD2 expres-
sion in 114 newly diagnosed APL patients. Median age was 42
yrs (range 5–88 yrs). One hundred and three (90%) cases were
classified as M3 and 11 (10%) as M3 variant (M3v). The para-
meters considered were WBC and PLT counts, hemoglobin (Hgb)
levels, percentage of peripheral blood blasts, CD15, CD56 and
HLA-DR expression, and the PML/RARα isoform, to assess their
relationship with CD34 and CD2. Cut-off values for defining
antigen positivity were ≥10% for CD34, and >20% for the oth-
er markers.Two patient groups could be identified: CD34+ CD2+

(20 cases), CD34- CD2- (66 cases); the remaining 28 patients
could not be considered because they had heterogeneous expres-
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sion of CD34 and CD2. The M3v cases were 5; these cases were
associated with CD34+ CD2+ (p = 0.004) group. The median WBC
count was 11.8×109/L and 1.8×109/L for the CD34+ CD2+ and
CD34- CD2- groups, respectively (p = 0.0004). The median PLT
count was lower in CD34+ CD2+ than in CD34- CD2- cases (19.5
×109/L vs 27.5×109/L p =0.01). The median percentage of periph-
eral blood blast cells was higher in CD34+ CD2+ than CD34-
CD2- patients (88% vs 18%, p = 0.0002). There was no signifi-
cant difference between the two groups in terms of age, sex,
CD15, CD56 and HLA-DR antigen expression. The BCR3
PML/RARα rearrangement type was associated with the CD34+

CD2+ group (p=0.008). When M3v cases were excluded, the
CD34+ CD2+ and CD34- CD2- groups still had statistically differ-
ent values for WBC, PLT count and percentage of peripheral
blood blasts. Moreover, CD15 expression was associated with
the CD34-CD2- group (p = 0.03). Our results show that in APL the
CD34+ CD2+ phenotype is associated with higher WBC and low-
er PLT counts and a higher percentage of peripheral blood blasts.
These data suggest that immunophenotypical analysis could dis-
tinguish an APL subset with different biological characteristics.
Further studies in homogeneously treated APL patients are need-
ed to assess the prognostic impact of this immunophenotypical
pattern.

PO046
IMMUNOPHENOTYPIC CHARACTERIZATION OF BLAST CELLS IN TYPICAL
ACUTE PROMYELOCYTIC LEUKEMIA AND ITS VARIANT: A SINGLE CENTER
REPORT

A. Prudenzano, L. Stani, G. Pricolo, S. De Pasquale, S. Scafa, 
P. Mazza
Struttura Complessa di Ematologia, Ospedale “S.G. Moscati”,
Taranto

It is well known that t(15;17) acute promyelocytic leukaemia
(APL-M3) is characterized by a high response to therapy with all-
trans retinoic acid, thus early diagnosis is essential and it
depends primarily on morphological recognition of leukemic
promyelocytes on blood and/or bone marrow smears since cyto-
genetic or molecular data can rarely be available in real time. In
order to assess the immunologic pattern of blast cells in classi-
cal and variant APL (M3v) and the diagnostic value of immuno-
phenotyping in APL, we evaluated by three colour flow cytom-
etry the leukemic immunophenotype in 9 cytogenetically and
molecularly confirmed APLs. Seven of 9 were diagnosed as typ-
ical hypergranular APL, while 2/9 were M3v, because of the pres-
ence of hypogranular bilobed cells. We used a large panel of
monoclonal antibodies: CD3, CD19, CD33, CD34, CD2, CD13,
CD15, CD117, CD9, CD16, CD11b, CD56, HLA-DR, cyMPO and
CD45. Data acquisition and analysis were performed using the
CellQuest software and a FACSCalibur flow cytometer (Becton
Dickinson). Events were acquired with Side Scatter parameter
(SSC) in logarithmic scale and dot plot representation was
SSC/CD45 PerCP to better isolate the blast population. The pos-
itivity for a given monoclonal antibody was attributed when it
was expressed by at least 30% of blast population. We observed
in all cases a well-defined SSC/CD45 distribution pattern, with
blasts showing very high SSC and low expression of CD45. This
finding was observed in all studied cases of APL, irrespective of
the M3 or M3v morphology; in contrast, we rarely found it in

cases of AML other than APL. Immunological phenotype of clas-
sical hypergranular M3 blasts invariably resulted the following:
CD33+CD13+CD117+cyMPO+CD9+CD16-CD11b-HLA/DR-CD34-.
One case resulted also positive for CD56, a neural adhesion mol-
ecule associated with adverse prognosis according to some
reports. Microgranular variant immunophenotype did not differ
dramatically, except for the aberrant expression of CD2 in both
two cases of M3v, thus confirming similar data from literature.
In contrast with other AML subtypes, where poor correlation is
generally found between immunophenotype and morphology,
we found a quite typical immunophenotype in APL, especially in
the classical hypergranular form and a peculiar light scatter pat-
tern which could be useful for the diagnosis of M3v, which is
potentially difficult to recognize because of the morphology of
blasts often resembling monocytes. Immunophenotyping in APL
may thus represent an effective, rapid and reproducible mea-
surement system which could improve diagnosis and be useful
when cytogenetic or molecular data are not yet available and
morphology is not clear.

PO047
BONE MARROW NECROSIS PRECEDING ACUTE MONOBLASTIC LEUKEMIA: 
A CASE REPORT

S. Mancini, D. Remotti,* G. Anghel, N. Petti, V. Zoli, 
R. Amodeo, R. Pisa,* I. Majolino
Hematology and BMT Unit, and *Pathology, S. Camillo, Forlanini
Hospital, Rome

Bone marrow necrosis (BMN) is a rare patological finding
described as necrosis of both the parenchimal and stromal com-
ponents in large areas of hematopoietic bone marrow. Little is
known about this entity though it was first described more than
50 years ago. In the majority of cases it represents an autopsy
finding, a malignancy usually being the underlying disease. We
describe here the case of a 71-year old woman with a picture of
BMN preceding an overt acute monoblastic leukemia. The patient
was admitted to the Hematology Unit in January 2001 with a his-
tory of diabetes mellitus and the recent emergence of asthenia,
pallor, abdominal pain and melena. On admission her hemoglo-
bin was 6.5 g/dL, RBC 2.12×1012/L, hematocrit18,0%, MCV 76 fL,
WBC 1.3×109/L, platelets 18.0×109/L. Differential cell counting
was as follows: (neutrophils 45%, lymphocytes 45%, monocytes
10%). Schistocytes were not detected on the peripheral blood
smear. Serum LDH was markedly elevated (1545 U/l). Antiglob-
ulin test was negative. Bone marrow aspiration on multiple sites
only revealed an amorphous eosinophilic material surrounding
cellular ghosts with indistinct margins. Cell nuclei showed pykno-
sis and karyolisis. Her fibrinogen was The patient was transfused
with packed red cells and platelets, and received intravenous
somatostatin. Bone marrow trephine biopsy confirmed the diag-
nosis of BMN. CT total body scan did not reveal a malignancy. The
following week the patients showed a rising WBC and platelet
count, WBC 2.0×109/L (neutrophils 1.3×1012 /L, lymphocytes
0.3×1012 /L, monocytes 0.3×1012 /L), platelets 61.0×109/L, and a
fall of LDH to 494 U/l. She was discharged and followed on a out-
patient basis till March 2001, when she developed widespread,
papuloid skin lesions. Her hemoglobin was 7.1g/dL, RBC
2.48×1012/L, hematocrit 19.0%, WBC 22,0 × 1012/L, (blasts 80%),
platelets 30.0×109/L. The LDH level was 2150U/l. Her bone mar-
row aspiration smears now showed a picture of diffuse infiltra-
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tion by undifferentiated blasts that proved of monoblastic origin
on cytochemistry and flow-cytometry. The patient then received
a chemotherapy course with FLAG (fludarabine at dose 30
mg/m2/d, Ara-C 2 g/m2/d for three days and G-CSF), but died of
bronchopneumonia ten days later. From the clinical point of view,
BMN seems to be extremely rare as is evidenced by few reports
in wich BMN was diagnosed during life in the literature so far.The
percentage of BMN associated with acute myeloid leukemia is
13%; generally BMN follows acute leukemia and the prognosis
is extremely poor. Our case report confirms poor prognosis but is
inusual for BMN preceding AML. The patients who recover from
BMN need very frequent observation.

PO048
THE HYBRID GENE bcr/abl IS A NEGATIVE PROGNOSTIC FACTOR EVEN IN
ACUTE MYELOID LEUKEMIA

B. Rotoli, A. Camera, P. Fazi, M. Rossi, M.C. Petti, M. Mancini,
M. Offidani, N. Cantore, D. Magro, S. Mirto, L. Melillo,
F. Marmont, D. Mattei, M. Sborgia, F. Mandelli
Gruppo Cooperativo GIMEMA, Rome

The bcr/abl hybrid genes are typically associated with leukemic
disorders: p210 is the hallmark of CML, p190 is frequently found
in ALL, p230 denotes CML-N. Anecdotal cases of Ph+ AML are
reported in the literature. We have looked for Ph+ and/or bcr/abl
rearranged patients in two recent GIMEMA trials for AML. In the
AML-10 study, of 1226 patients registered, cytogenetic and/or
molecular data were available in 548 cases (44%), and 10 patients
(1.8%) could be defined Ph+ AML. In the AML-99P pilot trial, of
406 patients enrolled, 306 (75%) were tested and 5 (1.6%) were
Ph+ AML. Pooling these data, we have collected 15 Ph+ AML
patients (which is the largest series reported in this setting), aged
20-58 years (median 47.5). We have compared disease charac-
teristics and outcome with those of the whole cohorts and of the
Ph- patients. Preliminary findings of this analysis show that the
percentage of Ph+ patients tends to increase with age (5 patients
were less than 40 y, 10 more than 40); the majority of cases had
immature FAB phenotype (M0, M1, M5a), at variance with the
whole series in which M2 and M4 predominate. For Ph+ patients
CR rate was 40% (compared to 69% in the pooled series), induc-
tion deaths 15% (10% in the whole series). Only 4 patients could
be transplanted. Only one Ph+ patient survives among the 10
enrolled in the AML-10 study (survival data are limited for the
running AML-99P study). Thus, it seems that to carry a bcr/abl
hybrid gene is deleterious even in the setting of acute myeloge-
nous leukemia. Studies on immunophenotype, on type of tran-
script and on possible associated other cytogenetic or molecular
abnormalities are now in progress.

PO049
SCORING SYSTEMS AND PROGNOSIS IN ADULT ACUTE LYMPHOBLASTIC
LEUKEMIA CO-EXPRESSING MYELOID ANTIGEN 

N. Cascavilla, A.M. Carella, L. Melillo, G. D’Arena, R. Matera,
M.M. Greco
Department of Hematology, IRCCS “Casa Sollievo della Sofferen-
za” Hospital, San Giovanni Rotondo

We analysed clinical and immunological characteristics of
140 adult acute lymphoblastic leukemia (ALL) cases diagnosed
in the last 12 years. Immunophenotyping was performed to clas-
sify ALL as B or T lineage and to identify ALL with myeloid anti-
gen co-expression. The scoring systems proposed by Catovsky
and EGIL Group were applied to qualify cases with score 0 (group
1), between 0.5 and 1.5 (group 2) and 2 (group 3). The study does
not include trues biphenotypic leukemias (score > 2). Of the 140
cases, 37 (26%) and 23 (17%) belonged respectively to the group
2 and 3. No correlation with L1/L2 morphology and B/T lineage
was found. Median age (52 yrs. vs 32 and 33; p = 0.01), Ph’+ inci-
dence (39% vs 19% and 16%; p = 0.05) and WBC count (54 vs
34 and 33×109/L; p = 0.04) were significantly higher in group 3
with respect to groups 2 and 1. Co-expression of CD34, CD117,
CD133, CD90, CD25 and CD45RA was tried: the group 3
expressed more frequently CD25 (31% vs 12% and 7%; p = 0.05)
and CD45RA (93% vs 61% and 51%; p = 0.02); incidence of
CD34 expression was over 70% in each group; Expression of
CD117, CD133 and CD90 was desultory and without a relation-
ship with the score. Cases receiving standard ALL therapy were
129 (group 1: 76 - group 2: 34 - group 3: 19). In the group 3 was
observed the lowest CR rate (68% vs 85% and 83%; p NS). Sur-
prisedly, DFS had a more positive trend in this group with respect
to group 2 and 1: the median DFS was 96, 18 and 30 months and
after 144 months the estimated DFS was 40%, 8% and 24% in
the groups 3, 2 and 1, respectively (p = 0.027). The OS was not
significantly different among the groups. Multivariate analysis
showed an irrelevant influence on DFS and OS of My-Ag co-
expression. In this series only Ph’+ and WBC count had an inde-
pendent impact on the outcome. In our experience the scoring
system in adult ALL doesn’t seem to identify a group with dif-
ferent risk. Hovewer, the group with score 2 was frequently asso-
ciated with higher age, WBC count, Ph’+ incidence, resulting
more refractory to induction therapy. But, just in this group the
sensitive cases showed a greater capacity to persist in the con-
dition of CR.

PO050
TRISOMY 13 IN A PATIENT WITH A B COMMON ACUTE LYMPHOBLASTIC
LEUKEMIA

F. Spirito, M. Mancini, V. Derme, G. Cimino, A. Testi, A. Tafuri,
A. Vitale, R. Foà
Department of Cellular Biotecnologies and Hematology, Univer-
sity " La Sapienza", Rome

Trisomy 13, as isolated cytogenetic abnormality, is a rare but
non-random change associated to undifferentiated acute
leukemias with little myeloid or lymphoid differentiation, or with
biphenotypic leukemias expressing myeloid and T-cell associat-
ed antigens. Most importantly, it seems to represent a subgroup
of leukemias with a significantly adverse prognosis. Of 374 adult
patients with de novo adult lymphoblastic leukemia (ALL) suc-
cessfully analyzed as part of a prospective GIMEMA study (LAL
0496) between October 1996 and September 2000, we identified,
by conventional cytogenetics, a case with trisomy 13 as isolated
abnormality. The patient was an eighteen year old male with B
common ALL, without coexpression of myeloid or undifferenti-
ated (CD34) markers. Leukemic cells were myeloperoxidase and
multidrug resistance (MDR) negative. Karyotypic characteriza-
tion was as follows: 47,XY,+13[12 cells]/46,XY,[5 cells]. Multiplex
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RT-PCR was negative for the ALL1/ENL, BCR/ABL, SIL/TAL,
TEL/AML1, HLF/E2A, PBX/E2A fusion transcripts. With the ongo-
ing therapeutic protocol LAL GIMEMA 0496, the patient achieved
a very short complete remission (CR), complicated by multiple
infections. At that time, July 2000, a fluorescence in situ
hybridization (FISH) analysis with a whole chromosome painting
for chromosome 13 showed the absence of the acquired chro-
mosome 13 on 1000 metaphases analyzed. Two months after
CR, the patient showed a bone marrow and CNS relapse. Biolog-
ical features of the leukemic clone differed from those observed
at presentation. In addition to maintaining the common ALL phe-
notype, the blasts co-expressed myeloid and T-cell markers, i.e.
CD13, CD33 and CD7, in accordance to other cases reported in
the literature with +13. Cytogenetic analysis documented the
presence of +13 associated to two novel subclones carrying a
del(6q) and a del(7q) plus add(17q), respectively. The patient
failed to obtain a second remission and died soon after due to
infectious complications. Our case showed some peculiarities
compared to others reported in the literature: a) to our knowl-
edge, this is the first case of +13 associated to a B common ALL.
This abnormality has, in fact, been associated to the malignant
transformation of an immature hematopoietic precursor cell with
limited differentiation potential towards either the myeloid or the
lymphoid lineage; b) at variance from most reported patients
with this anomaly who failed to achieve a CR, the present case
obtained a morphologic and cytogenetic CR, possibly related to
the involvement of a more mature precursor cell and/or with the
absence of MDR expression. The duration of CR was, however,
very short, confirming the adverse prognosis of cases with +13.
In conclusion, trisomy 13 appears to represent a rare cytogenet-
ic event that identifies a subgroup of patients with a particular-
ly adverse prognosis. When identified, these patients, should be
considered for high-risk or innovative therapeutic strategies. The
role of the additional copy of chromosome 13 in the pathogen-
esis of these cases of acute leukemia and the gene(s) of impor-
tance on chromosome 13 are yet to be determined.

PO051
ACUTE MEGAKARYOBLASTIC LEUKEMIA: EXPERIENCE OF GIMEMA TRIALS

L. Pagano, A. Pulsoni, M. Vignetti, L. Fianchi, MC. Petti, 
S. Mirto, P. Falcucci, P. Fazi, G. Broccia, G. Specchia, L. Mele, 
F. Di Raimondo, L. Pacilli, D. Capelli, S. Ladogana, E. Gallo, 
A. Venditti, G. Avanzi, C. Selleri, V. Liso, G. Leone, F. Mandelli
the GIMEMA, Italy

Objective. To evaluate the incidence, characteristics, treatment
and outcome of acute megakaryoblastic leukemia (AMeL) in
patients (pts) enrolled in GIMEMA trials. Patients: Between 1982
and 1999, 3352 new consecutive cases of AML aged over 12 yrs
were admitted to GIMEMA trials (LANL 8201, LANL 8202, AML
8A and 8B, AML10, LANL 0491 and 0594). Of them, 23 were
AMeL. Results. The incidence of AMeL among AML enrolled in
GIMEMA trials was 0.7% (23/3352). The median age was 51 yrs
(15-76), M/F ratio was 14/9. W.H.O. performance status was: 0
in 6 pts, 1 in 10 pts, 2 in 5 pts, 3 in 2 pts. Morphological diag-
nosis was confirmed in 70% of cases by the reference board.
Immunophenotype was determined in 14 pts (61%) and in all
cases immunologic features of megakaryoblasts were expressed
(CD41+, CD42+, CD61+, or FVIIIag+). Out of 7 cytogenetic studies
performed 2 presented chromosome 3 abnormalities. At diagno-

sis the median WBC count was 6.3x109/L, platelet count 64x109/L,
and Hgb level 7 g/dL. LDH had a median value 2.5 higher than
normal value (600 IU/mL, range 285-4000). Two patients (9%)
presented at diagnosis cutaneous infiltration. Twelve pts (52%)
reached a CR, 5 pts (22%) died in induction and 6 pts (26%)
were unresponsive. The median duration of CR was 35 weeks
(range 10-441). Four patients died in CR due to chemotherapy-
related complications: in 3 pts during consolidation course and
in 1 patient during aBMT. Seven patients underwent transplan-
tation procedures (1 BMT, 4 aBMT, 2 aPBSCT). Comparing the CR
rate between AMeL and the other cases of AML, no difference
was observed (12/23 (57%) vs 1918/3329 (57%), OR 1, 0.39-
2.57, p=ns). These results were mirrored for different age groups.
The median survival was 40 weeks (2-444). At present, after a fol-
low-up of a minimum of 1.9 years, only 2 pts are alive in CR, all
the other pts died. A 5-yr Kaplan-Meier curve showed 16% of DFS
and an actuarial overall survival of 8.7%. Conclusions. AMeL is a
rare form of AML. The CR duration and the overall survival in
this group of pts are very poor. Furthermore, a high number of
deaths in CR was observed. Considering the low incidence of this
kind of leukemia, a specific therapeutic approach could not add
significant data, due to the scarcity of pts available in a brief peri-
od. However new strategies could be recognized with a view to
reducing the death rate in CR.

PO052
MANCHESTER PROTOCOL FOR ELDERLY ACUTE MYELOID LEUKEMIA
PATIENTS AND HIGH RISK MYELODYSPLASTIC SYNDROME. HIGH HEMATO-
LOGIC AND CYTOGENETIC RESPONSES IN AML BUT NOT IN MDS TREATED 
WITH MP+AMIFOSTINE

L. Camba, M. Bernardi, F. Ciceri, S. Marktel, E. Zappone
Department of Hematology, Ospedale S Raffaele, Milan

Introduction. Reported CR rate in elderly AML is approximately
50% in most studies with ara-C/daunorubicine regimens, or
higher in more recent FLAG protocols. Early deaths, concomitant
diseases, biological factors contribute to the poor outcome. In
HR-MDS (AREB-T, mixed MDS/MPD, high IPSS score MDS) AML
regimens are increasingly used. In some trials amifostine has
improved cell counts and transfusion requirement. Little data
exists on its association with conventional dose ara-C/mitoxan-
trone regimens. Patients and Methods. 12 AML (no M3) and 8
HR-MDS patients (3 RAEBT; 3 RAEB with IPSS > 2; 2 MDS/MPD)
were treated with the MP (standard dose ara-C and mitoxan-
trone; Yin et al. Br J Haematol 1991, 79, 415) and MP+AMF
respectively (see Table for details). Results. 10 (83%) and 4 (50%)
AML and HR-MDS patients respectively achieved hematological
CR and cytogenetic remission (KR) with 1 (10 patients) and 2 (5
patients) induction courses; there were no infectious or haem-
orrhagic deaths; one induction death was due to disease pro-
gression. CR and KR were higher in AML than in HR-MDS. Infec-
tious and bleeding episodes and median hospitalisation time (5
weeks) for each chemotherapy course were similar to adult AML,
but CR duration and long term survival remain short. Of the 12
AML patients, only 2 (16%) survive 20 and 32 months from diag-
nosis: 1 in CCR received autologous stem cell transplantation; 1
relapsed 12 months from CR and has achieved a 2nd CR with G-
CSF. All other AML patients died of relapsed or resistant disease
0-72 weeks from CR (median 38). Of the 8 HR-MDS patients, 2
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(25%, 1 with AREB and 1 with MDS/MPD) are alive 19 and 26
months from diagnosis but relapsed 14 and 17 months from
achievement of CR. Conclusions. MP has high CR and KR rates
in elderly AML patients, little toxicity, average hospitalisation
times, allows good quality of life: responding patients spend
long spells at home, have few hospital visits, fewer or no med-
ications or transfusions. However, most patients relapse and die
of leukemia within a year and are seldom salvageable because
of their age. More effective non-toxic post-induction therapy is
needed for this age group. A synergy MP/AMF in HR-MDS is not
immediately apparent in our small experience and should be
evaluated in larger studies, which are hampered by costs. The
new WHO classification equates RAEBT with de novo AML; some
cases may be true early diagnosed AML, most may be MDS in
progression and may require different treatment programs.

Patients M/F AML/MDS Median age (range) Abnormal karyotype
9/12 12/8 70 (60-82) 12

CR:KR PR RD Relapsed Alive
*10/4 (83/44)*1/1 (8/11) *1/3 (8/56) *11/8 (92/100) *2/2 (17/22)

*AML/MDS (%).

PO053
POST-REMISSIONAL MAINTENANCE THERAPY IN ELDERLY PATIENTS 
WITH AML

B. Martino, F. Ronco, I. Vincelli, E. Oliva, R. Mandaglio,
A. D’Angelo, A. Attinà, F. Nobile 
Divisione di Ematologia, Azienda Ospedaliera 
“Bianchi-Melacrino-Morelli”, Reggio Calabria

With the expansion of the elderly population, there is an
increased incidence in acute myeloid leukemia in this age group.
In patients >70 years of age treated with aggressive chemother-
apy, the percentage of complete remissions is not more than
40% and mean survival is less than 12 months. With non-
aggressive induction therapy or only supportive treatment, mean
survival is only about 4 months. Past studies in patients > 60
years have shown that maintenance therapy prolongs DFS but
does not modify overall survival. We evaluated post-remission-
al therapy on DFS and on OS and its tolerability in a group of
patients >70 years or younger but in particularly compromised
condition. Fourteen patients (8 males, 6 females) of median age
72 years (range 60-84) with AML in complete remission were
evaluated. The staminal immunophenotype was present in 8/4
patients; 11 patients had concomitant diseases, 5 cardiovascu-
lar and 6 endocrine. Twelwe were in first remission and 2 in sec-
ond remission. Seven patients had undergone chemotherapy
with ARA-C + Thioguanine, 4 with DAT and 3 with intensive
regimens. All patients began treatment with ARA-C 100 mg/m2

bid + Thioguanine 100 mg/m2 bid for 5 days a month from com-
plete remission up to relapse. Seventy-five cycles were com-
pleted and well-tolerated in 14 patients. Hematologic toxicity
with severe leukopenia (<500) and thrombocytopenia (<10.000)
occurred in only one patient and lasted 4 days. A total of 23

transfusions were required and 2 platelet infusions were need-
ed in 5 patients; 9 patients did not require supportive therapy.
Only 3 mild infective episodes occurred, 2 of which resulted in
hospitalization. Therapeutic cycles did not require prolonged
hospitalizations beyond the expected time span for administra-
tion. 62.5% of patients is alive at 43.4 months with a median
survival of 19.3  months (range 4.4-43.4). The duration of com-
plete remission was 15.2 months. Median survival has not been
reached. Though the number of cases is small, there seems to be
an advantage in post-remission therapy on DFS in elderly
patients with AML.

PO054
LIPOSOMAL DAUNORUBICIN (DAUNOXOME) FOR TREATMENT
OF POOR-RISK ACUTE LEUKEMIA

D. Russo,* D. Damiani,* M.G. Michieli,^ T. Michelutti,* 
A. Michelutti,* A. Sperotto,* G. Visani,° P.P. Piccaluga,°
L. Gugliotta,# A. Bonini,# I. Pierri,@ M. Gobbi,@ M. Tiribelli,* 
R. Fanin,* S. Piccolrovazzi,* M. Baccarani*
*Division of Hematology and Department of Bone Marrow 
Transplantation, University of Udine; °Institute of Hematology
and Medical Oncology “L. and A. Seràgnoli”, University of Bologna;
#Division of Hematology, Arcispedale S. Maria Nuova, Reggio
Emilia; @Division of Hematology, University of Genova; ^Nation-
al Cancer Institute, CRO-IRCSS, Aviano (PN), Nextar-Gilead

Host-tissue toxicity limits use of anthracyclines in elderly, sick
patients and in heavily pretreated or relapsed patients who are
eligible for bone marrow transplantation (BMT). Since the lipo-
somal preparation of Daunorubicin (DNR) (DaunoXome, or DNX)
is less toxic than conventional DNR, we tested DNX, 80 to 120
mg/m2 daily for 3 days combined with high dose arabinosyl cyto-
sine (2000 mg/m2 daily for 5 days) in 42 adult poor-risk acute
leukemia patients. Among 31 acute non-lymphocytic leukemia
(ANLL) patients there were 16 (51%) complete remissions (CR),
5 deaths during induction and 10 failures; survival and disease-
free survival (DFS) were 25% and 23% at medians of 8 months
(1-24) and 7 months (1-13) respectively. Among 11 acute lym-
phocytic leukemia (ALL) patients in first or subsequent relapse
during chemotherapy there were 10 (91%) CRs and only one
failure; survival and DFS were 38% and 23% at medians of 7 (4-
15) and 6 months (2-14) respectively. CRs were seen equally
among multidrug resistant patients, and no relationship with
cytogenetics or other factors was detected. Hemopoietic toxic-
ity was substantial, with 3 cases of fatal infection and 2 of fatal
hemorrhage. Non-hemopoietic toxicity was negligible. The low
frequency (2%) of Gram-negative bacteremia probably depend-
ed on absence of intestinal toxicity thanks to reduced disruption
of the GI mucosal barrier. We conclude that DNX can substitute
free DNR in acute leukemia patients; the high CR rate observed
in ALL requires confirmation.
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PO055
INCREASED INCIDENCE IN HIV-ASSOCIATED HODGKIN DISEASE AFTER THE
INTRODUCTION OF HIGHLY ACTIVE  ANTIRETROVIRAL THERAPY (HAART)

C. Cattaneo, A. Re, S. Casari, R. Stellini, G.P. Cadeo, G.P. Carosi,
F. Facchetti, G. Rossi
Sezione di Ematologia, I Divisione e Cattedra Malattie Infettive,
Anatomia Patologica II, Spedali Civili, Università di Brescia

The recent introduction of HAART has changed the natural
history of HIV infection and could have also influenced the devel-
opment and outcome of HIV-related lymphomas. While the inci-
dence of primary cerebral lymphoma has clearly decreased,
changes in the frequency of other lymphomas are less well doc-
umented. At our institution, we recently noted that HIV associ-
ated HD is becoming more frequent than HIV-related non-
Hodgkin lymphoma (NHL). We have therefore analyzed the inci-
dence of HIV-related lymphomas before and after the introduc-
tion of HAART in our single center series of 5,759 consecutive
and unselected HIV+ patients (pts), followed by the Infectious
disease department. The cutoff time was considered June 1997,
when the use of HAART had become widespread among HIV+

individuals. Since 1985, 103 pts developed systemic aggressive
NHL and 21 HD. The mean number of new HIV patients regis-
tered per year did not change over time (382 pre vs 326 post-
HAART) as well as the overall number of HIV-related lymphomas
per year (7.9 pre vs 9 post-HAART). The total number of HIV pts-
years of follow-up was 24948, 17928 before and 7020 after
HAART. Eleven and 10 cases of HD and 84 and 19 cases of NHL
were diagnosed in the two periods, respectively. The mean annu-
al incidence of HD/1000 pt/years rose from 0.61 to 1.42, with a
rate ratio of 2.49 (p=0.036), whereas it decreased from 4.68 to
2.7 among NHLs (rate ratio 0.57, p=0.028). Within the limits of
the size of the study, no significant differences were seen after
the introduction of HAART in the demographic (HIV risk group,
CDC category, previous AIDS) and clinicopathological features
(stage, B symptoms, extranodal disease, histology) of HD and
NHL. The only parameters showing significant changes were the
number of patients presenting with CD4+ < 200/cmm (91% pre-
vs 50% post-HAART; p=0.038) among HD patients, mean age at
presentation (34 pre- vs 42 post-HAART; p<0.01) and, border-
line, the mean CD4+ count/cmm (59 pre- vs 166 post-HAART,
p=0.054) among NHL patients. In conclusion, in our consecutive
and unselected series of HIV pts, a significant increase in the
incidence of HD and a decrease of NHL have paralleled the intro-
duction of HAART, with as yet little changes in the clinico-
pathological features of lymphomas. It may be speculated that
the reconstitution of the immune system due to HAART may
favour the development of those lymphomas, such as HD, with
a rich lymphoid reactive compartment.

PO056
ACCURACY OF THE PHYSICAL EXAMINATION OF SUPERFICIAL LYMPH
NODES IN LYMPHOMAS: A COMPARISON BETWEEN PALPATION AND
ULTRASONOGRAPHY

P.G. Gobbi, C. Broglia, G. Carnevale Maffè, A. Ruga, E. Molinari,
E. Ascari
Medicina Interna e Oncologia Medica, IRCCS Policl. S. Matteo,
Univ. Pavia

A careful physical examination, performed by a well-experi-
enced clinician with special attention to the number and size of
palpable lymph nodes, gives a necessary and sufficient evalua-
tion of the superficial lymphatic sites. However, the increasing
availability of ultrasonographic examination, that offers accu-
rate measurement of the lymph node diameters, has led to
increasing ultrasonographic check of superficial lymphadeno-
pathies. Advantages of such a procedure are represented by
higher accuracy when evaluating clinical response (based on the
post-therapeutic variation of the sum of the products of the
largest perpendicular diameters of all measurable lesions) and by
accurate volumetric measurement of lymphadenopathies (with
a potential contribution to the estimate of the total tumor bur-
den). In 78 lymphomatous patients, observed since 1994, we
compared the diameters of lymphoadenopathies estimated
through palpation by three well-experienced hematologists (E.A.,
E.M., P.G.) with the size of the same lymph nodes ultrasono-
graphically measured by two well-trained operators (G.C.M., A.R.)
with Sonolayer Toshiba 270SSA equipment connected to a 7.5
MHz probe. We analyzed the regression of the products of the
2 perpendicular diameters (measured by palpation and ultra-
sonography) of each lymph node. Very satisfactory coefficients
were recorded among lymph nodes of the cervical region (114
observations; R2=0.892) and of the inguinal site (28 observa-
tions; R2=0.800), while rather disappointing results were found
in the analysis of lymph nodes of the supraclavicular region (34
observations; R2=0.360) and of the axillary one (55 observa-
tions; R2=0.529). Moreover, if we assimilate the shape of a
lymph node to that of a rotation ellipsoid, the two shorter radii
of which being equal, then the volume can be roughly drawn
from the two available palpatory diameters. The regression
between palpatory and ultrasonographic volumes gave the fol-
lowing Results. cervical lymph nodes (114): R2=0.900; inguinal
lymph nodes (28): R2=0.855; supraclavicular lymph nodes (34):
R2=0.227; axillary lymph nodes (55): R2=0.286. Therefore, for
the purposes of correctly evaluating clinical response or esti-
mating total tumor burden, simple palpation is able to give very
good linear and volumetric estimates only as far as cervical and
inguinal lymph nodes are concerned, while it must be support-
ed by ultrasonographic (or other radiologic) measurement when
supraclavicular or axillary lymph nodes are involved.
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PO057
EARLY-STAGE, FAVORABLE HODGKIN’S DISEASE: VERY GOOD RESULTS AND
MINIMAL TOXICITY WITH VBMp CHEMOTHERAPY + INVOLVED FIELD
RADIOTHERAPY

C. Broglia, P.G. Gobbi, M. Brugiatelli, C. Stelitano, F. Merli,
L. Baldini, E. Iannitto, G. Polimeno on behalf of the Gruppo
Italiano Studio Linfomi
Med. Int. Oncol. Med., IRCCS S. Matteo, Univ. Pavia; Dip. Emato-
Oncol., Osp. Melacrino, Reggio C.; Serv. Ematol., Arcisp. “S.M.Nuo-
va”, Reggio E.; Serv. Ematol., Univ. Milano; Div. Ematol., Univ.
Palermo; Serv. Ematol., Osp. “Miulli”, Acquaviva delle Fonti (BA)

In the management of early-stage, favorable Hodgkin’s disease
low toxicity chemotherapy is often combined with radiotherapy
to spare laparosplenectomy or reduce irradiation fields. The GISL
demonstrated that VBM chemotherapy (vinblastine, VBL, bleo-
mycin, BLM and methotrexate, MTX) combined with extended-
field radiotherapy (EF-RT) is very effective in clinical stage I-IIA,
non bulky patients (pts) with histologic types other than LD or NS
(LD) (JCO 1996; 14: 527-33). The subsequent GISL choices for the
same subset of pts consisted in reducing RT to involved fields only
and in modifying the VBM schedule with a 60% cut of the BLM
dose in cycles 3 to 6 and oral administration of a fixed dose of
prednisone (25 mg/die) for 5 days after every cytostatic drug
infusion. The present study refers to 35 pts, aged 19 to 79, treat-
ed from 1997 to 1999, with a median follow-up of 28 months.
Histologic type was NS in 18 pts, LP in 6, MC in 9, unclassifiable
in 2. The mean number of cycles was 5 (3-6). Thirty-three pts
reached complete remission (CR), two did not respond and then
achieved stable CR with more aggressive regimens. Two pts, out
of the 33 completely responders, relapsed, respectively, 6 and 19
months after the end of RT; the first reached CR again with ABVD
chemotherapy, the second died of disease progression. The deliv-
ered dose intensity was very near the expected: 0.93 ± 0.12 for
VBL, 0.92 ± 0.15 for BLM and 0.94 ± 0.11 for MTX. RT started 44
±25 days after the end of chemotherapy and the delivered total
dose was 35.4 ± 3.0 Gy. Hematologic toxicity was negligible
(apart from two pts aged > 70, who experienced a grade 3 and
4 neutropenia and thrombocytopenia). Pulmonary toxicity was
very low (grade 1 in 2 pts only) and the neurologic one was mild
(grade 1 in 5 cases, grade 3 in one). A grade 2 and 3 liver toxic-
ity was recorded in 2 pts, likely related to MTX and it quickly
recovered without specific therapy. These results suggest that
the combination VBMp+IF-RT, with reduced irradiation and low-
ered BLM dose, demonstrates very low toxicity without worsen-
ing of the clinical outcome obtained with the preceding VBM+EF-
RT therapeutic program. 

PO058
GENERAL AND CAUSE SPECIFIC MORTALITY IN A COHORT OF HODGKIN’S
DISEASE PATIENTS TREATED AT THE FLORENCE UNIVERSITY HOSPITAL

G. Masala,* A. Seniori Costantini,* E. Cellai,° M. Ceroti,*
L. Alterini,# M.G Papi,° L. Rigacci,# M.A. Spediacci,°
P. Rossi Ferrini,# G. Biti°
*Epidemiology Unit, CSPO, Florence; °Department of Radiation

Oncology; #Department of Hematology, University of Florence
and Azienda Ospedaliera Careggi, Florence  

The prognosis of HD patients has improved dramatically
because of advances in available treatments which have occurred
over the past three decades. The increased long term survival of
these patients has allowed the observation of late complications
and excess mortality possibly related to treatment. We have car-
ried out a mortality follow-up of a large consecutive series of HD
patients in order to assess general and cause specific mortality
in comparison with the mortality of the general population of the
area. All patients treated with radical aim at the Florence Uni-
versity Hospital between 1960 and 1991 were identified and
information on individual demographic and clinical characteris-
tics was collected. According to residence, 81% of patients were
resident in Tuscany, 6% in other regions of Central Italy, 3% in
Northern and 10% in Southern Italy. All subjects were followed
since the date of HD diagnosis until death or end of follow-up
(31/12/1998). The information on vital status was available for
all except 25 subjects (1.6%). A linkage with local municipal
offices and with the local Regional Mortality Registry allowed the
identification of deceased subjects and the retrieval of all, except
a few individual death certificates. The 796 observed deaths were
compared with expected deaths estimated on the basis of sex-,
age- and period- specific mortality rates applied to the individ-
ual person years at risk. Standardised mortality ratios (SMRs)
(observed/ expected deaths) and 95% confidence intervals (CI)
were computed for overall and cause specific mortality. Overall
1,524 HD patients (838 males and 686 females) were identified.
Overall 18,160 person years were available for the analysis with
a median follow-up of 10.4 years. For 20% of patients the fol-
low-up was 20 years or longer. A six-fold increase in general
mortality was observed (SMR 6.47; 95%CI 6.0-6.9). After exclud-
ing the deaths certified as directly due to HD (495), mortality for
other causes was increased both in males (SMR 2.3; 95%CI 2.0-
2.7) and in females (SMR 2.7 95%CI 2.2-3.2). This excess mor-
tality was mostly due to an increased risk of deaths from malig-
nancies other than HD (SMR 3.2; 95%CI 2.5-4.0 in males; SMR
4.4; 95%CI 3.3-5.8 in females) and from cardiovascular diseases
(SMR 2.43; 95%CI 1.9-3.1 in males; SMR 2.1; 95%CI 1.5-2.9 in
females). In order to evaluate the role of therapy on this pattern
of mortality, additional analyses according to the type of treat-
ment have been carried out and results will be discussed.

PO059
VIDEO-LAPAROSCOPIC SPLENECTOMY IN HEMATOLOGY: 
EXPERIENCE ON 130 CASES

F. Chiurazzi, F. Corcione,* F. Pirozzi,* M.R.Villa, C. Becchimanzi,
B. Rotoli
Chair of Hematology, “Federico II” University, *Surgery Division,
Monaldi Hospital, Naples

At present, video laparoscopic (VL) splenectomy is the gold-
standard for the treatment of the majority of hematological
splenic diseases. Our experience, started in 1995, has reached the
considerable number of 130 operations. At first, VL was only
used for idiopathic thrombocytopenia (ITP), later it was applied
in all hematologic diseases (hereditary spherocytosis, beta tha-
lassemia, autoimmune hemolytic anemia, lymphoproliferative
diseases, idiopathic myelofibrosis, thesaurysmosis, primary
hypersplenism). Initially, the presence of a large spleen was a
contraindication for VL, but now, with the new surgical tech-
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niques, it does not preclude the VL technique. At present, we use
the traditional laparotomic procedure only for spleen with lon-
gitudinal diameter more than 25 cm. In severe splenomegaly or
when hystological examination of the whole spleen is necessary,
we use an association between the VL technique as a prelimi-
nary step, and laparotomy at the extraction time. The results, in
comparison with laparotomy, show a clear advantage for VL,
particularly as concerns patient compliance, shortest hospital-
ization time, smallest number of post-operative complications
(fever, infection, effusion, laparocele). Interesting findings are the
identification and the extraction of accessory spleens (12 cas-
es), that were not identified at pre-surgical work up, and the pos-
sibility of performing intra-abdominal echography during
surgery. A patient with refractory ITP, operated in laparotomy
twenty years ago, has been re-operated by VL for ITP relapse
due to accessory spleen enlargement. A few complication
occurred: toxic hepatitis caused by anesthetics in one case; 3
abscesses (treated by CT-guided drainage); 2 basal pleurisy; 1
mesenteric infarct (+22 day) in a patient affected by myelofi-
brosis with post-operation severe thrombocytosis; in only one
case the conversion to open surgery was necessary. VL splenec-
tomy is more expensive than to the laparotomic technique due
to the cost of disposable tools; however, considering the total
cost (hospitalization, drugs, esthetic advantage, compliance), VL
is preferable. The duration of the VL procedure, initially longer,
was reduced with progressing specific experience, and today is
the same as open surgery. We consider the VL procedure, thanks
to new instruments (optic fibers, ultrasound knives, intra abdom-
inal echography) and to a skilled team, to be the best technique
for most hematologic patients. 

PO060
INTERNATIONAL PROGNOSTIC SCORE COMBINED WITH sCD30 SERUM
LEVELS IN ADVANCED HODGKIN DISEASE

R. Zanotti, A.R. Trolese, G. Nadali, F. Benedetti, A. Ambrosetti,
M.M. Ricetti, M. Lestani, M. Chilosi, G. Pizzolo
Department of Clinical and Experimental Medicine, Section of
Hematology, and Institute of Pathology, University of Verona

In spite of progress made in treatment of advanced 
Hodgkin's disease (HD), 30-35% of patients still cannot obtain a
complete remission (CR) or relapse within the first three years
from diagnosis. The International Prognostic Score (IPS) 
identifies 2 groups of patients with advanced HD at different risk
of progression or relapse. However IPS cannot identify patients
with very poor prognosis. The aim of this study was to define
whether serum levels of the soluble form of the CD30 molecule
(sCD30), already demonstrated as an independent prognostic fac-
tor for HD, may improve the IPS and identify high-risk patients
eligible for more intensive treatment. We analyzed the long term
outcome of 101 patients with advanced HD (Ann Arbor stage I-
II B or bulky, III and IV) observed from January 1981 to June 1997
in our Institution. They were 49 males and 52 females. The medi-
an age and median follow-up were 30 years (range 15-65) and
90 months (range 18-187), respectively. Histologic subtypes
were: LP in 3 patients, NS in 74, MC in 22, unclassified in 2. Dis-
ease stage was: I in 4 patients, II in 38, III in 32 and IV in 27. Bulky
disease was present in 38 cases and B symptoms in 59. All

patients received chemotherapy: 68 MOPP/ABVD and 33 ABVD;
59 cases received adjuvant radiotherapy. Ninety-six patients
achieved CR. Freedom from progression of disease (FFP) and over-
all survival (OS) at 8 years were 72% and 86% respectively. The
8 years FFP of 68 patients with IPS ≤2 was 78% vs 60% (p=.03)
of 33 patients with high IPS. OS of the two group was 90% vs
77% respectively (p=n.s.). Sixty patients had sCD30 <100 U/mL
and 41 ≥100 U/mL: FFP of the two groups was 83% and 57%
(p=.005) and OS 89% and 80% (p=.04) respectively. Forty-five
patients had sCD30 <100 U/mL and IPS ≤2, 38 had sCD30 ≥100
U/mL or IPS >2 and 18/101 (17.8 %) sCD30 ≥100 U/mL and IPS
>2. FFP of the three groups was 84%, 72%, 44% respectively
(p=.001) and OS 85%, 97% and 61% (p=.001). In our study the
combination of IPS >2 and sCD30 serum levels ≥100 U/mL iden-
tifies a subgroup of advanced HD patients with FFP < 50% in
whom intensive therapy could be proposed as up-front 
treatment. However, the clinical impact of this combination of 
prognostic factors in HD needs to be validated in larger series.

PO061
TREATMENT OF UNFAVORABLE EARLY STAGE HODGKIN’S DISEASE 
WITH 4 CYCLES OF ABVD AND ADJUVANT RADIOTHERAPY

S. Cirrincione,* E. Iannitto,* R. Di Trapani,* M. Brugiatelli,°
L. Baldini,# M. Petrini,@ A. Riezzo,^ V. Silingardi,§ G. Mariani,*
on behalf of the GISL (Gruppo Italiano Studio Linfomi)
*Chair of Hematology Palermo,°Division of Hematology Reggio
Calabria, #Chair of Hematology Milano, @Chair of Hematology
Pisa, ^Division of Hematology Trani, §Chair of Oncology, Modena

Background. Chemotherapy is believed to be the best 
therapeutic choice for early stage HD patients with unfavorable
prognostic factors. Main concerns regard both relapse rate and
long term therapy related toxicity. In order to reduce relapse
rate, and minimize long term side effects, combined modality
programs (brief chemo + radiotherapy) could be a suitable
approach. Design and Methods. The GISL planned a prospective
controlled multicentric study to investigate the effectiveness
and safety of 4 cycles ABVD plus RT involved field (40 Gy) in
treatment of unfavorable early stage HD. (stage I-II B; I-IIA bulky;
and IIIA except for LD histology). This study enrolled (Dec. 1991-
June 1997) 105 untreated HD patients: 7 (6.7%) in stage I; 71
(67%) in stage II, 27 (26%) in stage III A; 27% had bulky disease
69% mediastinal enlargement and 18% had B symptoms. The
median age was 32 years (15-66) and 42 (40%) were male. The
histology was: NS 58%, MC 28.6%, LP 4%; LD 0.9%. Results.
After four cycles of ABVD we obtained 83 (82%) CR and 17
(16,8%) PR. After RT the number of CR raised to 92. Three pts
died, two of disease progression, one of secondary neoplasm
(LAM), 12 (11%) pts relapsed, 6 (22%) in stage III. Seven out of
12 (58%) relapsed pts had an IPFI score > 3. With a median fol-
low-up of four years, five years O.S. is 95% and RFS is 93% for
pts in stage I-II and 88% for pts in stage III respectively. Con-
clusions. Four cycles of ABVD followed by adjuvant radiothera-
py produced in our experience high OS and RFS rates with neg-
ligible early toxicity. Pts with IPFS score > 3 or stage III could
benefit of a more intensive therapy. Long term follow –up is
necessary to ascertain the long term safety of this approach.
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PO062
PROGNOSTIC VALUE OF INTERACTION AMONG VARIABLES IN THE 
EVALUATION OF OUTCOME IN HODGKIN’S DISEASE

E. Iannitto,* S. De Cantis,° S. Cirrincione,* M. Federico,#
G. Polimeno,@ F. Morabito,^ P.G. Gobbi,§ G. Mariani* on behalf
of the GISL (Gruppo Italiano Studio Linfomi)
*Chair of Hematology, Palermo; °Institute of Social Statistics,
Palermo; #Chair of Oncology Modena, @Division of Hematology
Acquaviva delle Fonti, ^Division of Hematology Reggio Calabria,
§Chair of Internal Medicine, Pavia

Great effort has been made in the last 15 years in the attempt
to build an efficient prognostic model of HD. However even the
last attempts both derived from the huge data set of the IDHD,
(IPFP: Hasenclever D. NEJM 1998; 339: 1506-15; IDHD: Gobbi PG,
Haematologica 1994; 241-55) cannot be considered complete,
as the authors themselves have stated. The prognostic role of
interactions among variables although clinically and biological-
ly plausible has not been statistically confirmed yet. However the
existence of such interactions could contribute to explain the
partial reliability of prognostic models developed so far. We
therefore have systematically investigated the importance of
conjoin effects of the 7 prognostic factors taken into account by
the IPFP (age, albumin, Hb, sex, lymphopenia, leukocytosis, stage,
all categorized as binary variables) and by the IDHD (age, albu-
min, Hb, histology, B symptoms, stage, involved area distribution)
on the outcomes of 494 HD patients belonging to the GISL data-
base. Initially we fitted Cox proportional hazard model consid-
ering each set of the IPFP and IDHD model variables to estimate
OS and TTF of ours series and we have estimated parameters
that link each variable to the endpoints. Then within each of
these two groups of factors we have investigated if some inter-
actions between variables might have a significant prognostic
value. For example, the interaction between albumin and stage
added a significant improvement in data fitting (p <.034) using
IDHD factors to estimate OS as the same did the interaction
between age and stage (p <.016) when the IPFP set of factors
were considered to estimate the TTF. We conclude that some
interactions among variables, at least in the GISL database, have
a sizeable prognostic impact on the main outcome endpoints and
they could be usefully considered in modelling new prognostic
scores and could contribute to explain the partial reliability of 
prognostic models developed so far.

PO063
PROGNOSTIC EVALUATION OF BELOW DIAPHRAGMATIC HODGKIN’S
DISEASE (BDHD). COMPARISON OF TWO PROGNOSTIC MODELS DERIVED
FROM IDHD DATA BASE

E. Iannitto,* S. De Cantis,° S. Cirrincione,* L. Gugliotta,#
D. Vallisa,@ G. Partesotti,^ PG. Gobbi,§ G. Mariani*
*Chair of Hematology Palermo; °Institute of Social Statistic 
Palermo;  #Division of Hematology Reggio Emilia; @Division of
Internal Medicine Piacenza; ^Division of Internal Medicine 
Sassuolo; §Chair of Internal Medicine Pavia on behalf of the GISL
(Gruppo Italiano Studio Linfomi)

Background. Hodgkin’s lymphoma rarely occurs below
diaphragm (BDHD). Although it is widely recognized that this

rare occurrence is frequently associated with well known adverse
prognostic factors it is believed to behave as the above
diaphragm disease occurrence (ADHD). While some of the prog-
nostic indexes recently proposed have shown themselves to be
applicable to ADHD there are no data concerning BDHD. Purpose:
To test if one of two different prognostic models or both derived
from the large data set of the IDHD (IPFP: Hasenclever D.
NEJM;1998 339: 1506-15; IDHD: Gobbi PG, Haematologica 1994,
241-255) are able to predict the outcome of a series of BDHD;
to verify if the two BDHD subsets (with or without peripheral
lymphonodes) have a different prognosis and if it is consequently
worthwhile to maintain them separately. Patients and methods.
The outcome (TTF–OS) of 47 BDHD patients enrolled at GISL cen-
tres (June 1982 - December 1995; median follow up 5.8 years)
was compared with both the expected median survival estimat-
ed by the IDHD parametric hazard model and the risk groups
generated by IPFP score. Results. The series showed a rather high
rate of unfavourable prognostic factors and accordingly the out-
come has been worse than expected for an early stage HD series
(observed TTF and OS respectively 61% and 64% at 10 years).
IDHD divide this selected series of early stage HD in groups with
significantly different prognosis (p <.02). In accordance with
IPFP score over 50% of the patients had 3 or more unfavourable
factors; however the IPFP index does not separate the series into
subgroups with statistically different prognosis probably as result
of the small size of the sample. The differences in OS and TTF that
we have observed in patients with disease exclusively confined
to the abdomen (C) in respect to those with peripheral lymph
nodes involvement (P) were statistically significant (P vs C: OS
p<.05 TTF p<.03). Moreover both indexes correctly predicted the
worse outcome as regard (C) BDHD and (P) BDHD groups:
expected OS predicted by IDHD (p<.02) and IPFP scores (p<.05)
between (P) and (C) subgroups were significantly different. Con-
clusions: Our data indicate that the performances of both index-
es are rather far from those shown in the original reports when
applied to this rare subset of patients. However both indexes
agree in identifying BDHD with only intra abdominal lymphon-
odes as a high risk failure group. Although the IDHD model bet-
ter predicts the outcome in terms of OS, IPFP is easier to use and
more suitable for daily clinical application.

PO064
PRELIMINARY RESULTS OF THE ITALIAN LYMPHOMA INTERGROUP 
RANDOMIZED STUDY ABVD VERSUS EVE IN UNFAVOURABLE 
STAGE I A AND II A HODGKIN’S DISEASE

V. Pavone, P.G. Gobbi, F. Adamo, L. Baldini, 
M. Brugiatelli, M. Federico, E. Iannitto, P. Gavarotti, 
T. Guglielmelli, M. Liberati, U. Vitolo, A. Levis
on behalf of the Italian Lymphoma Intergroup

Background. A high cure rate has been reported in unfavor-
able stage I and II Hodgkin’s disease (HD) with ABVD plus
extended field radiotherapy. However late cardiac and pul-
monary toxicities are often induced by the association of medi-
astinal irradiation and bleomycin plus adriamycin administration.
In 1990 the EVA regimen was proposed as an effective and low
toxic salvage regimen for HD. Aim of the study. To test in this set
of patients the benefits of the new EVE regimen, in terms of
lung and heart toxicity, in comparison to the conventional ABVD
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schedule. Patients and Methods. From 1996 to 2000, the patients
affected by unfavorable stage I and II A HD were enrolled into
the study. The inclusion criteria were age between 18 and 65 and
stage I or II A HD with at least one of the following unfavorable
prognostic factors: bulky disease, involvement of more than 3
lymph node areas, E lesion, ESR higher than 40, hilar involve-
ment, infra-diaphragmatic presentation. The patients were ran-
domized at diagnosis to receive 4 courses of either ABVD or EVE
regimens. At the end of the chemotherapy program, the patients
underwent an involved field radiotherapy 36 Gy. The EVE sched-
ule was as follows: Epirubicine iv. 70 mg/m2 on day 1, vinblas-
tine iv. 6 mg/m2 on day 1, etoposide iv. 100 mg/m2 on day 1 fol-
lowed by etoposide os 150 mg/m2 on days 2 and 3. The cycle was
repeated every 21 days. The patients were classified on the basis
of the response as being in: complete remission (CR), uncon-
firmed complete remission (CRu), partial remission (PR) and non
response (NR) according to the Cotswolds meeting criteria.
Results. One hundred and eighty nine patients were randomized:
96 and 93 for the ABVD and the EVE arms respectively. The dis-
tribution of patients for stage was 9% in stage I and 91% in
stage II. One hundred and fifty four patients are so far evaluable
for toxicity and response. Both regimens were well tolerated in
terms of acute toxicity. No significant extra-hematological tox-
icity has been reported. Forty eight patients, mainly in the AVBD
arm had at least one episode of neutropenia grade 3 or 4, with-
out any septic complication. The final remission rate as expressed
by the association of RC and RCu is not different between the
ABVD and EVE arms (91% vs. 85%, p=n.s.). However the relapse
rate in patients treated with EVE is significantly higher than that
of patients treated with ABVD (12% vs. 1%, p<0.01). The
relapsed patients have been so far rescued with a second line
chemotherapy treatment. The 4-year overall actuarial survival
rate is 92% with no difference between the two arms. Conclu-
sions. In the EVE arm a relapse rate higher than in the ABVD one
has been demonstrated. The preliminary results of this study
suggest that in unfavorable stage I and II HD a treatment 
strategy less intensive than 3 or 4 ABVD plus involved field 
radiotherapy is associated with a high relapse rate.

PO065
PRELIMINARY RESULTS OF THE VEPEMB CHEMOTHERAPY REGIMEN IN
ELDERLY HODGKIN’S DISEASE PATIENTS: AN ITALIAN LYMPHOMA 
INTERGROUP STUDY

D. Pietrasanta, A. P. Anselmo, A. Ambrosetti, F. Adamo, 
A. Baraldi, M. Bertini, B. Botto, E. Cavalieri, R. Carpentieri, 
E. D’Andrea, P. Gavarotti, M. Liberati, F. Merli, V. Pavone, 
D. Rota Scalabrini, C. Tarella, A. Gallamini, E. Gallo, 
F. Mandelli, A. Levis
On behalf of the Italian Lymphoma Intergroup

Aim of the work. To evaluate the results of a new non aggres-
sive chemotherapy regimen (VEPEMB) designed for elderly
Hodgkin’s disease (HD) patients. Patients and Methods. Between
1995 and 2000, 92 HD patients over 65 years were staged and
treated from 27 different institutions according to the VEPEMB
schedule: vinblastine 6 mg/m2 day 1, cyclophosphamide 500
mg/m2 day 1, procarbazine 100 mg/m2 days 1 through 5, pred-
nisone 30 mg/m2 days 1 through 5, etoposide 60 mg/m2 os days
15 through 19, mitoxantrone 6 mg/m2 day 15, bleomycin 10

mg/m2 day 15. The regimen was scheduled every 28 days. Forty
four low risk patients (IA and IIA) entered a program of 3 cours-
es of VEPEMB followed by involved field irradiation. Forty eight
high risk patients (stage IIB-IV) entered a program of 6 courses,
with radiotherapy limited to the bulky areas. Results. Mean age
was 71 (range 66-83). The patients were distributed according
to stage as follows: 17 (19%) in stage I; 34 (37%) in stage II; 26
(28%) in stage III; 15 (16%) in stage IV. B symptoms were pre-
sent in 35 patients (38%). Comorbidity was present in 29
patients (31%). Seventy eight patients (39 low risk and 39 high
risk) are so far valuable for toxicity and response. The tolerance
to the first three courses was good. Seven out of the thirty nine
high risk patients (18%) needed a subsequent plan modification
and/or interruption (course fourth to sixth) for poor tolerance
and/or toxicity. Patients treated with six courses experienced at
least one episode of grade III-IV neutropenia, but hospitalisation
for fever was seldom required and no toxic death was observed.
As expected the outcome was highly affected by stage: CR rate
100% in low risk vs. 65% in high risk (p<0.01); Relapse Free
Survival 100% vs. 64% (p<0.01); Event Free Survival 82% vs
40% (p<0.01). The Event Free Survival was non affected by age
itself (66-70 years 69%; 71-75 years 60%; ≥ 76 years 53%;
p=ns), while it was highly affected by comorbidity (no 79%; yes
34%; p<0.01). Conclusions. The preliminary results of the
VEPEMB regimen in elderly Hodgkin’s disease patients are
encouraging. It is a well tolerated and effective regimen. A ran-
domized study in order to compare VEPEMB to AVBD in this set
of patients in terms of toxicity and final event free survival
should be useful.

PO066
TREATMENT OF ADVANCED HODGKIN’S DISEASE WITH A MODIFIED 
STANFORD V REGIMEN

S. Hohaus, A. Rabi, M.T. Voso, R. Putzulu, A.L. di Febo, 
L. Teofili, L.M. Larocca,* L. Pagano, S. Storti, R. Marra, 
G. Leone
Istituto di Ematologia e *Anatomia Patologica, Università Cat-
tolica S. Cuore, Roma

Cure rates for patients (pts.) with Hodgkin’s disease in an
advanced stage treated with conventional chemotherapy, most-
ly the ABVD regimen, range between 50 and 60%. The recent
introduction of intensified chemotherapy regimens may improve
the prognostic outlook for these pts at the costs of an increased
rate of toxicity. First data are emerging indicating a higher inci-
dence of secondary myelodysplasias and leukemias. We initiated
a phase II protocol evaluating the toxicity and efficacy of a mod-
ified Stanford V regimen. The treatment consisted of 3 four-week
cycles of a weekly alternating polychemotherapy including
cyclophosphamide (substituting the more leukemogenic chlo-
ramin), adriamycin, vinblastine, vincristine, bleomycin, and etopo-
side. Local radiotherapy was planned for patients with initially
bulky disease. So far, we included 27 pts. The median age was 32
years (range 18-65 years). Sixteen pts were male and 11 were
female. Nine pts presented with bulky stage II disease, 10 pts with
stage III, and 5 pts with stage IV disease, while 3 pts were includ-
ed for high-risk non-bulky stage II disease. B-symptoms were pre-
sent in 19 pts. Twenty patients completed the treatment and are
available for evaluation. Toxicity was mild, and mainly hemato-
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logical. Only 7 pts experienced grade III/IV neutropenia, and
received G-CSF. All 4 pts aged >45 years received G-CSF.
Chemotherapy was administered on an out-patient basis, only 6
pts had to be admitted to hospital during the treamtent period.
Therapy was completed in the scheduled 12 week period in 9 pts,
while in 6 pts the therapy was delayed up to 1 week, and in 4 pts
for a median of 17 days (range 12 – 53 days). At the end of the 3
cycle treatment, 6 pts were in complete remission, 5 pts in good
partial remission (>80%), 5 pts in partial remission < 80 %, and
4 pts had stable/progressive disease. The presence of bulky disease
was the most predictive factor for response: 10 of 12 pts without
bulky disease had a response of > 80 %, while only 1 of 8 evalu-
able pts with bulky disease had this type of response. Four pts in
good / partial remission were consolidated with irradiation, 3 pts
received a fourth cycle of the Stanford V regimen, and 1 pt the
salvage regimen MICMA (Ortu-La Barbera, Ann Oncol 2000). The
7 pts with progressive disease (4 pts primary refractory, 3 pts pro-
gressive within 6 months) were treated with the MICMA salvage
regimen. While 2 pts were nonresponsive and died due to disease
progression, 2 pts are in complete remission after high-dose ther-
apy and autologous stem cell transplantation. The other 3 pts are
too early to evaluate. At this time, as a result of the therapy with
the Stanford V regimen, local radiotherapy and high-dose thera-
py, 14 of 17 evaluable pts are alive and disease-free at a median
follow-up of 11.7 months. In conclusion, the modified Stanford V
regimen is well tolerated, safe and efficacious. Consolidation with
local radiotherapy for inital bulky and residual disease and with 
high-dose therapy for only partially responding patients has to be
considered. 

PO067
EPIDEMIOLOGIC ASPECTS OF HEMATOLOGICAL MALIGNANCIES 
IN SARDINIA, 1974-1993

G. Broccia, W. Deplano, G. Luxi, P. Dessalvi, A. Mamusa,* 
B. Giannico
Divisione di Ematologia-CTMO,Ospedale Oncologico A. Businco,
Cagliari; *Cattedra Ematologia Università di Sassari

We have collected all cases of hematologic malignancies (HM)
newly diagnosed in the resident population of Sardinia in the
period 1.1.1974-31.12.1993. Cases were searched through a per-
sonally done examination of all registers of all medical depart-
ments and of all pathology institutions operating in that time in
Sardinia; confirmation of diagnosis, date of diagnosis and demo-
graphic data of patients were obtained through a personally
done consultation of their clinical records.Epidemiologic evalu-
ations have been done according to the recommendations of
dos Santos Silva.1 A total of 7339 cases were found. Sex and age
distribution documented that HM increase with increasing age,
with a male predominance in all age groups. The same conclu-
sions are evident evaluating age- and sex- specific incidence
rates. Mean age at diagnosis was 55.6.  Male-to-female ratio
was 1.36: 1. Crude annual incidence rate of HM rose substan-
tially during the period covered by our survey. Mean incidence
per year for the whole period is 367 (range 214-559; median
358) but was 274 (range 214-331; median 251) in the first ten
years and 460 (range 351-559; median 460) in the second ones.
This increase is not due solely to ageing of Sardinian population:
indeed it is evident also in the curve of age-standardized annu-

al incidence rates (standard: Sardinian population at 1981 cen-
sus). We cannot, at the moment, evaluate which is the contri-
bution of a real increase of incidence and that of an increase of
diagnosis in previously undetected patients (due to increased
physician awareness of diseases,more available clinical and lab-
oratory facilities, etc.). We think that nowadays in our island
hematological institutions have to cope with about 600 new
cases/year of HM; of them about 200 are more than 65 years old.
This makes necessary 1) to adapt hematological structures to
increased needs; 2) to take into account,also in the profession-
al training of their staff, the problems deriving from increasing
age of hematologic patients.

1. dos Santos Silva I. Cancer Epidemiology: Principles and Methods.
IARC Lyon France; 1999.

Acknowledgments: this research, which went on for more than
twenty years, has been possible only by contributions of many
people. Contributions have been of different types, different qual-
ity and different duration: but for of all of them I am equally
grateful. Being impossible to mention all contributors, to remem-
ber all of them, I have quoted as authors just the contributors of
the first times and those of the last times (G.B.). 

PO068
SIMULTANEOUS OCCURENCE OF DIFFUSE LARGE B-CELL LYMPHOMA AND
NODULAR LYMPHOCYTE PREDOMINANCE HODGKIN’S DISEASE: 
A CLINICO-PATHOLOGIC APPROACH FOR A CASE WITH UNUSUAL 
PRESENTATION

V. Zoli, D. Remotti,* C. Papetti, P. Graziano,* M.C. Macciomei,*
S. Mancini, A. Pandolfi, L. Pescador, R. Pisa,* I. Majolino
Hematology and BMT Unit, and Department of *Pathology, 
San Camillo–Forlanini Hospital, Rome

Background. Nodular lymphocyte predominance Hodgkin’s
disease (NLPHD) is an indolent B-cell lymphoma that may evolve
into a more aggressive Diffuse Large B-cell Lymphoma (DLBCL).
A simultaneous presentation of both entities in distinct anatom-
ic sites is an unfrequent event, and in some cases both lym-
phoma cell types were shown to derive from the same clone.
Usually NLPHD occurs primarily in lymph nodes with an early
stage presentation. Extranodal presentation and advanced-stage
at diagnosis are extremely rare. Case report. Here we report the
case of a 34 year-old male with normocytic anemia (Hb 10 g/dL),
mild leucopenia (WBC 2.8×109/L), thrombocytopenia (PLT
86×109/L) and splenomegaly (l.d. cm 26). Superficial lymph nodes
were not detectable. Laboratory tests showed: LDH 515 U/l,
bilirubin 1.9 mg/dL, aptoglobin 5 mmol/l, negative antiglobulin
test, normal G6PD, mild hypogammaglobulinemia (IgG 543, IgA
53, IgM 27 mg/dL). Serologic test for hepatitis markers, CMV, EBV
and HIV, were negative. Total-body CT scan showed two focal
lesions, both 15 mm in diameter, in VI° and VII° hepatic seg-
ments. Multiple hypodense nodules were detected also in the
spleen, while no lymphnode involvement was seen. Bone mar-
row trephine biopsy (BMB) revealed a plurifocal lymphomatous
infiltration with morphological and immunophenotypical fea-
tures consistent with NLPHD; differential diagnosis included
classical, lymphocyte-rich HD and T-cell-rich Large B-cell Lym-
phoma. Morphology (popcorn cells, monotony of background)
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and immunophenotypic features (large cells reactivity for EMA,
CD45 and CD20, negativity for CD15, CD57+, rosette-forming T-
lymphocytes around popcorn cells) favored a diagnosis of
NLPHD. In contrast, some clinical (extranodal sites, high stage),
phenotypic (CD30 positivity in some of the large cells) and mor-
phologic (prominence of large cells) were against this diagno-
sis. The case, with its unusual presentation along with atypical
pathology features was brought to the weekly clinico-patho-
logic conference at our Institution. There was a general consen-
sus on the opportuneness of performing splenectomy in this
patient, owing to the considerable risk of undergrading this lym-
phoma on BMB and to the frequent evolution of the NLPHD into
a more aggressive B-cell neoplasm. A laparo-splenectomy was
performed and the diagnosis of NLPHD was confirmed on spleen
and hepatic tissues, but multiple foci of DLBCL were addition-
ally discovered in enlarged hylar splenic lymph nodes. The patient
was treated with an aggressive chemotherapy regimen (VACOP-
B) followed by high-dose of cyclophosphamide, peripheral stem-
cell harvest and autologous transplantation after BEAM high-
dose regimen. At ten months following autologous transplanta-
tion the patient is alive in complete remission. Conclusions. This
case confirm the rare occurrence of NLPHD with extranodal pre-
sentation (bone marrow, liver), and the tendency of this B-cell
lymphoma to progress into a more aggressive neoplasia. The
simultaneous detection of NLPHD and DLBCL suggests the pos-
sibility of a common origin from the aberrant clone. In the pre-
sent case, the clinico-pathological round allowed a fruitful diag-
nostic and therapeutic strategy, so underlying the usefulness of
a multi-disciplinary approach to the onco-hematologic patient.

PO069
LATE TOXICITY AFTER THERAPY FOR HODGKIN’S DISEASE.
A STUDY OF 144 PATIENTS

S. Bolis, L. Verga, F. Rossini, E.M. Pogliani, G. Corneo
Divisione di Ematologia, Nuovo Ospedale S. Gerardo, Monza

We have reviewed 144 patients treated in our department for
Hodgkin’s disease from 1980 to 2000. Mean age was 38.1;15
patients had a stage I disease, 75 stage II, 29 stage III and 25 stage
IV. Seventy-nine percent of patients achieved a complete remis-
sion. We considered the following late toxicities: cardiac, pul-
monary, endocrinal and gonadic, second malignancies. Eighteen
percent of patients presented a cardiovascular disease (6 myocar-
dial infarction, 5 pericarditis, 5 heart failure, 15 important
arrhythmic disorders). Lung toxicity was represented by a symp-
tomatic or asymptomatic fibrosis. It affected 28,8% of patients
treated with radiotherapy vs. 8,3% of patients who did not receive
it (p<0.001). Fibrosis appeared also in some patients (7) who
received only chemotherapy; it always contained bleomicin. Three
patients presented both fibrosis and, after few years, pneumoth-
orax. We observed 8 second cancers (5,55%): 4 hematologic and
four solid cancers. The interval between treatment for HD and
the outbreak of cancer ranges beyond 2 to 12 years. Four patients
died for these pathologies; the patients with non-lymphoid
leukemias (2) were treated with MOPP/ABVD and they did not
reached CR. Most cases of endocrine diseases were represented
by clinical or subclinical hypothyroidism (6 patients). They all
underwent radiotherapy on the neck. Two patients developed dia-
betes mellitus; now they take oral therapy after a phase of insulin-

therapy. We lack many pre-therapy laboratory datas, expecially
those regarding male infertility before diagnosis of HD. So we
cannot confirm what literature says about sub-fertility in male
with HD. Four female patients report spontaneous abortion in
first quarter of pregnancy; they all received chemiotherapy
(MOPP/ABVD) and radiotherapy. Finally, our study supports what
is coming up by all international trials: patients who recover from
HD present a high incidence of consequences linked to treatment.
Our study confirms that pts cured from HD suffer a high inci-
dence of late toxicity. New polychemotherapy regimens (BEA-
COPP and Stanford V) are designed to achieve higher rates of CRs
with first induction therapy, lowering the risk of relapse and the
necessity of second-line therapies with or without radiotherapy.
The less frequent use of alkylating agents and of combined ther-
apy should reduce the risk of second malignancies.

PO070
HODGKIN’S DISEASE OF THE NASOPHARYNX: DIAGNOSTIC AND
THERAPEUTIC APPROACH

A.P. Anselmo, E. Cavalieri, R. Maurizi Enrici,* M.F. Osti,* 
L. Cardarelli, F. Mandelli
Dipartimento di Biotecnologie Cellulari ed Ematologia; 
*Istituto di Radiologia, Policlinico Umberto I, Università La
Sapienza di Roma

The lymphoid tissues of Waldeyer’s ring, including the naso-
pharynx, are rarelyinvolved in Hodgkin’s disease (HD). In fact, the
majority of head and neck lymphomas are non-Hodgkin’s lym-
phomas. Previous reports show that the nasopharynx is the pri-
mary site sometimes associated to normolateral cervical lymph
nodes. Between March 1977 and February 2001, about 1500
patients affected by HD were observedin our Institute; 6/1500
(0.04%) had HD of the nasopharynx. One of them had nodular
sclerosis HD, two mixed cellularity HD, two lymphocyte pre-
dominant HD and one patient had not valuable histology. All 6
patients were male aged between 25 and 44 years (median age
42 years); 5 patients were stage II and one patient I. They had
no symptoms and blood test was normal. The first patient, diag-
nosed in March 1977, underwent laparosplenectomy; the other
5 patients were staged with total body computed tomography
(CT) and bilateral bone marrow biopsy. The first patient under-
went radiotherapy (mantle) and, at present, he is in continous
complete remission (CCR) and 24 years off therapy. Two patients
underwent two cycles of ABVD regimen and involved field radio-
therapy (I.F.RT)and, to date, are in CCR and more than 6 years
off therapy. Two patients underwent 4 and 6 cycles of ABVD
regimen, respectively, and I.F.RT; they are inCCR 8 and 6 years
off therapy, respectively. One patient is, at present, undergoing
chemotherapy (4 cycles of ABVD); thereafter he will start I.F.RT.
In accord to the literature, we could conclude that HD of the
nasopharynx is a rareand prevalent male disease with a partic-
ularly favorable prognosis. This disease is, generally, isolated;
therefore, bone marrow biopsy could be avoided. We believe
that 2-4 cycles of a chemoterapeutic regimen and I.F.RT at a
intermediate-high dosage (30 Gy), could be the first line treat-
ment in these patients. Because of the few reports concerning
HD of the nasopharynx, we think that our series of data could
aid to understand which is the best diagnostic and therapeutic
approach.
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PO071
GLUTEUS MUSCLE LOCALIZATION OF HODGKIN’S DISEASE: A CASE REPORT

N. Filardi, M. Pizzuti, F. Ricciuti, S. Leotta,* F. Indelicato,*
G. Milone* 
Division of Hematology, St Carlo Hospital, Potenza; *Chair and
Division of Hematology and Bone Marrow Trasplantation,
Ospedale Ferrarotto, Catania 

Skeletal muscle and, in particular, gluteus muscle involve-
ment by Hodgkin’s disease (HD) is uncommon. To the best of our
knowledge such localization has been reported only in two cas-
es. We describe the case of a 31-year old woman affected by HD,
previously heavily treated, that developed involvement of glu-
teus muscle two years after diagnosis. Hodgkin’s disease, scle-
ronodular type, stage IV A, was diagnosed in April 1997, when
the patient developed diffuse adenopathies, splenomegaly and
bilateral basal nodular lesions of the lung. Bone marrow biopsy
was negative. In June 1999, after three lines of chemotherapy,
the patient showed disease progression because of reappear-
ance of adenomegalies, bone marrow involvement and appear-
ance of a solid lesion (51×41 mm) in the left gluteus muscle. TC
showed massive enlargement and biopsy confirmed the lym-
phomatous nature of such lesion. The lesion, in spite of further
chemotherapy, increased  volume and determined sciatalgic
symptoms. For this reason the patient underwent PBSC mobi-
lization and harvesting and autologous bone marrow transplan-
tation using BEAM chemotherapy. After high dose chemother-
apy 50% volume reduction of gluteus lesion and very good
regression of local symptoms were obtained. In conclusion, glu-
teus muscle involvement by HD is an uncommon event observed
in advanced phases of the disease probably due to lymphatic dif-
fusion through retroperitoneal lymph nodes. In our case gluteus
muscle involvement showed a poor response to conventional
chemotherapy as well as to High Dose chemotherapy. 

PO072
AN UNUSUAL RELAPSE OF HODGKIN’S DISEASE AFTER 13 YEARS 
OF COMPLETE REMISSION

B. Rosaia, I. Spinelli, A. Del Freo, R. Della Seta, E. Maneschi,*
M.P. Muttini, C. Pennucci, C. Iori, S. Venturini 
Unità Oncologia Medica, Ospedale Carrara; *Divisione di Medi-
cina, Ospedale di Massa 

We present what is to our knowledge the first case of relapse
of Hodgkin’s disease with intracranial lymphoadenophathies.
Case Report. On June 2000, a 44-year old man with a six-months
history of progressive occipital headache, vertigo, right trigemi-
nal neuralgia, dysphagia and throat irritation, was admitted to
our hospital. At 1983 the patient developed a nodular sclerosis
Hodgkin’ s disease. The clinical and pathological (splenectomy)
stage were IIA. He was treated with exclusive mantle radiother-
apy obtaining complete remission. In 1987 he had a myocardial
infarction. On admission, physical examinaton demonstrated
some right latero-cervical lymph nodes. The hematologic and
chemical parameters were normal. A total body CT showed right
latero-cervical, jugular foramen, hypoglossal canal and posteri-
or fossa lymphoadenopathies compressing the cerebellar tonsil-
la, cervical spinal cord and medulla oblongata. A biopsy of one

latero cervical lymph node revealed a relapse of nodular sclero-
sis Hodgkin’s disease (BNLI type 1). A bone marrow biopsy was
negative lymphoma involvement. The stage was defined II A.
Therapy was instituted with 6 cycles of EBVD regimen chemo-
therapy given every four weeks. The EBVD regimen was vinblas-
tine 6 mg/m2 days 1 and 15, dacarbazine 375 mg/m2 days 1 and
15 days, bleomycin 10 U/m2 days 1 and 15, epirubicin 35 mg/m2

days 1 and 15. The epirubicin was chosen for less cardiotoxity.
No hematologic and extra-hematologic toxicities occurred unless
complete alopecia. At one month after therapy, a CT scan was
performed showing a complete remission. Chemotherapy was
followed by involved-field radiotherapy. Three months later the
patient presented clinical remission. Actually he is still in good
health. Hodgkin ‘s disease is one of neoplasms with the highest
curability rate. In particular, early-stage patients achieve long-
term survival rates as high as 75-90%. On the other hand, ear-
ly-stage Hodgkin’s disease, treated with radiotherapy alone, often
present lymph nodes and extranodals relapses few years after
therapy in 20-40% of cases. Some authors report statistically
significant improvement in relapse free survival adding chemo-
therapy to radiotherapy in comparison with radiation therapy
alone. However the incidence of secondary neoplasms is
increased. Long term follow-up will be necessary to document-
ed the role of the different therapeutc protocols. In conclusion,
the particularity of our case is very long disease free interval and
above all unusual lymph node recurrence.

PO073
DEXA-BEAM IS EFFECTIVE IN POOR RISK HODGKIN’S DISEASE RESULTING 
IN HIGH RATE OF PERIPHERAL BLOOD STEM CELLS MOBILIZATION

B. Pocali, M. Annunziata, R. Cimino, M. De Simone,
S. Annunziata, S. Palmieri, F. Pollio, E.M. Schiavone,
F. Ronconi,* F. Ferrara
Divisione di Ematologia, A.O.R.N. “A Cardarelli”, Napoli; 
Divisione di Ematologia, *A.O.R.N. “Moscati”, Avellino

The dexa-BEAM regimen (dexamethasone 8 mg every 12 hours
iv from day 1 to 10, carmustine 60 mg/m2 iv on day 2, melpha-
lan 20 mg/m2 iv on day 3, Etoposide 75 mg/m2 iv and cytarabine
100 mg/m2 iv every 12 hours from day 4 to 7) was administered
to 15 patients (pts) with advanced Hodgkin’s disease (HD). The
aims of the study were: 1) to assess the efficacy and toxicity of
the regimen as salvage therapy; 2) to test its capability of mobi-
lizing CD34positive (CD34+) peripheral blood stem cells (PBSC);
3) to verify the percentage of patients who are eligible for autol-
ogous stem cell transplantation (auto-SCT) following dexa-
BEAM administration. From 1995 to 1999 15 patients were
enrolled into the study. There were 6 males and 9 females, with
a median age of 29 years (range: 14-57). At diagnosis, 2 patients
were in stage II, 10 in stage III and 3 in stage IV, respectively and
all received treatment with conventional ABVD: 9 were resistant,
1 showed progression of disease, 4 had early relapse (median 7
months, range 3-9) and 1 was in second relapse. At relapse, 4
pts had extra-nodal involvement. All pts were given 2-4 cours-
es of dexa-BEAM, depending on response after the first course
and toxicity. Five pts (34%) achieved complete remission (CR),
6 (40%) partial remission (PR), 2 (13%) failed to respond and 2
(13%) died for severe sepsis during the prolonged hypoplasia
induced by chemotherapy. In a further patient, severe respira-
tory sepsis, requiring admittance to intensive care unit occurred
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and resolved at hemopoietic recovery. All patients experienced
grade IV alopecia. Grade IV neutropenia and thrombocytopenia
occurred in all patients, the median time for neutrophil and
platelet recovery to > 1000/cmm and > 50000/cmm being 18
days and 20 days, respectively. 12/15 pts (80%) were evaluated
for PBSC mobilization after dexa-BEAM. In 10/12 (83%) a suc-
cessful PBSC mobilization was observed with sufficient collec-
tion of CD34+ cells. The peak number of circulating CD34+cells
was reached at a median of 20 days from the start of therapy
(range: 15-26). A median number of 9.4 ×106/kg (range: 4.1-40)
CD34+ was collected. Among mobilizers, 9 pts (75%) did actu-
ally receive auto-PBSC. In particular, 4 of them achieving CR
after dexa-BEAM, were conditioned with BEAM, while the
remaining 5, considered as not responders or partial responders
after dexa-BEAM, were given MOPP and then auto-transplant-
ed after conditioning with BVC. 3 BEAM conditioned pts are still
in CR at 13, 17 and 9 months, respectively, while 1 showed ear-
ly relapse post-ASCT. Among BVC conditioned pts, 2 are still in
CR at 15 and 14 months, 2 did never reach CR but are alive in
PR and 1 died after relapsing. We conclude that dexa-BEAM is
effective as salvage treatment in advanced HD with high rate of
CD34+ cells successful mobilization. Hematologic toxicity is
remarkable with life-threatening infections. Finally, response to
drugs included in dexa-BEAM is an useful indicator for the
assessment of sensitivity to drugs included into the BEAM reg-
imen for auto-SCT programs.

PO074
HODGKIN’S DISEASE FOLLOWING CHRONIC LYMPHOCYTIC LEUKEMIA

C. Califano,* P. Danise,* G. Amendola,* A. Di Palma,* 
A. De Gregorio,° L. Catalano,# G. Grimaldi,* A.M. D’Arco*
*Department of Internal Medicine-Hematology-Oncology,
Umberto I Hospital, Nocera Inferiore (SA); °Service of Pathology,
Scafati Hospital (SA); #Division of Hematology, Federico II 
University, Naples

High-grade non-Hodgkin’s lymphoma occasionally develops
after a diagnosis of chronic lymphocytic leukemia (Richter’s syn-
drome). More rarely, large tumor cells have the morphological
and immunophenotypic features of classical Hodgkin and Reed-
Sternberg (H-RS) cells. We report a case of CLL that developed
Hodgkin’s lymphoma (HD) after a 10 year slowly progressive dis-
ease treated with single-agent chemotherapy. The patient was a
76 year old man admitted to hospital in August 1991 at the age
of 66, because of left inguinal and bilateral cervical lymph-
adenopathies and lymphocytosis. White blood cell count was
21x109/µL with 83% lymphocytes. Bone marrow biopsy showed
60% diffuse infiltration by small lymphocytes. Flow cytometry
immunophenotyping of peripheral and bone marrow blood
revealed the presence of an abnormal CD19+, CD5+, CD23+ small
lymphoid cell population. Histology of a right cervical lymph node
diagnosed diffuse infiltration by small lymphocytes. Thoracic and
abdominal CT scans were normal. During 10 years, the patient
received 22 cycles of chlorambucil and prednisone (0.4 mg/kg and
1 mg/kg daily, respectively, for 4 days every month) with satis-
factory. Results. lymphoadenopathies disappeared and lymphoc-
itosis was reduced. Off-therapy from June 2000, the patient pre-
sented in November 2000 with bilateral inguinal and axillary
lymphoadenopaties. Histology of axillary lymph nodes revealed
the presence of typical CD15+, CD30+ Reed-Sternberg cells. Bone

marrow histology showed a normal percentage of lymphocytes
and focal infiltration of Reed-Sternberg cells. Thoracic and
abdominal computed tomography scans were normal. The patient
is now receiving chemotherapy according to the ABVD regimen.
Many cases of HD complicating B-CLL have been reported so far.
Although CLL and HD are considered two distinct lymphopro-
lipherative disorders, recently some authors have speculated that
HD and CLL derive from the same clone (Blood, Vol 95, No. 3,
2000: pp. 1023-31). Supporting this hypothesis lies the B-cell
origin of HD, which is now a matter of fact. However, the possi-
bility of a second tumor, favored by the assumption of alkylating
agents, cannot be ruled out, particularly in cases showing a long
interval between the two diagnoses.

PO075
HCV, AUTOIMMUNITY AND LIMPHOPROLIFERATION: A CASE REPORT

S. Cabibbo, V. Di Salvo, G. Garozzo, V. Licitra, S. Floridia,
P. Bonomo
Sevizio di Medicina Trasfusionale, Hematological-Hospital Day,
Az Osp. “Civile M.P. Arezzo”, Ragusa

The main clinical characteristic of HCV is the capacity to deter-
mine, more often, persistent infection escaping from the immune
response. Chronic immune activation, that control viral replica-
tions, determines the appear of various diseases, not always linked
to liver disease. HCV can determine a series of extrahepatic dis-
ease, always of immunomediated pathogenesis. Moreover, more
recently many data show an elevated prevalence of HCV in lym-
phoproliferative disease (LPD). Many authors think that the chron-
ic persistence of HCV in lymphocytic cells can determine onco-
genic mechanism that can cause some lymphoproliferative dis-
ease. Now we report a case of a patient affected by Hodgkin’s
lymphoma, autoimmune hemolytic anemia during HCV. Clinical
case. Patient L.G., 51-year old, reported anemia, fever, weight loss
and red urine. We saw splenomegaly, adenomegaly and the analy-
sis showed an autoimmune hemolytic anemia, moreover HCV tests
including HCV RNA resulted positive. The bone marrow aspiration
and biopsy showed only increased erythropoiesis. CAT showed a
mediastinic mass and many lymphonodes. Lymph node biopsy
showed Hodgkin’s lymphoma nodular sclerosis stage I. We start-
ed corticosteroid therapy with progressive normalization of
hemochromocytometric parameters, after the patient started
chemotherapy ABVD for 6 cycles followed by mediastinic radio-
therapy high energy 30 Gy in total. After this program he reached
complete remission and we stopped therapy. The patient is now
in good health and he is followed in our day hospital. Conclusions.
Viruses determine many autoimmune diseases, infact viral infec-
tions cause alteration of immunologic regulation and of lympho-
proliferation. It seems that HCV can determine a lymphomagen-
esis on B Lymphocyte, moreover viral proteins can interfere with
apoptosis and can cause a genomic instability. This can determine
multiple mutations of oncogenes and a malignant irreversible
trasformation. We think that an important valutation of immuno-
logic alterations and of lymphatic system is necessary in the pres-
ence of HCV.
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PO076
IMMUNOSUPPRESSIVE THERAPY IN PAROXYSMAL NOCTURNAL 
HEMOGLOBINURIA

F. Alfinito, MT Van Lint,* S. Rocco, C. Andretta, A.M. Raiola,*
C. Di Grazia,* A. Bacigalupo,* B. Rotoli
Chair of Hematology, Federico II University, Naples;  *Division of
Hematology, San Martino Hospital, Genoa

Paroxysmal nocturnal hemoglobinuria is a rare hematological
syndrome due to the emergence of a haemopoietic clone affect-
ed by a mutation in the PIG A gene and characterized by intravas-
cular haemolysis, progressive bone marrow hypoplasia and
thrombophilia.The clonal progeny lacks the glycosyl phosphatidyl
inositol (GPI) anchor to the synthesis of which the altered gene
participates. Deficiency of this structure on cell membrane caus-
es the absence of several proteins leading to various cell dys-
functions, among which the best known is intravascular haemol-
ysis. The mechanism that produces bone marrow failure remains
still unknown: in these years a possible role for autoimmunity has
been claimed, and immunosuppressive treatments have been giv-
en to hypoplastic PNH.  Here we report results concerning
immunosuppressive therapy in 4 PNH patients whose median
age was 30 yrs: they were all transfusion-dependent and in
peripheral blood GPI protein deficiency was estimated by cyto-
fluorimetric investigation in more than 50% of granulocyte and
monocyte. Patients underwent a course of antilymphocyte glob-
ulin (ALG) 0.5 mL/kg/ day for 5 days, Prednisolone (PD) 1 mg/ kg/
day for 9 days and Cyclosporin A (CyA) 500 mg day for the fol-
lowing six months. Patients 1 and 2 are still taking CYA and PD
in reduced doses; patient 4 after 6 years underwent a second
course of ATG and has being taking CyA and PD for 5 years. We
noted a prolonged response to therapy in all treated patients; 3
of them do not need transfusion therapy anymore. Granulocyte
counts are improved in all patients, withouth any change in the
percentage of GPI deficient cells.

Pat. Hb N/µL Pt/µL Tran. Follow up, 
g/dL months

1 Pre 6.5 1500 80000 YES
Post 8.5 2700 80000 NO 36

2 Pre 9.2 2000 10000 YES
Post 13.2 4000 80000 NO 21

3 Pre 7.3 800 27000 YES
Post 9.7 3000 80000 ↓50% 20

4 Pre 6.5 400 16000 YES
Post 11.7 1000 66000 NO 84

Up to now 34 cases of PNH treated with ALG have been
reported and 23 had a favorable response; response duration is
often unreported. All the reports, including the present, suggest
the utility of immunosuppressive therapy in hypoplastic PNH,
even if it produces improvement but not cure of the disease. 

PO077
CD34+ CELLS FROM PAROXYSMAL NOCTURNAL HEMOGLOBINURIA
PATIENTS ARE DEFICIENT IN SURFACE EXPRESSION OF PRION PROTEIN

A.M. Risitano,*° K. Holada,# J. Simek,# S. Neal,° J.P. Maciejewski°
°Hematology Branch, NHLBI, NIH, Bethesda; 
#Cellular Hematology, CBER, FDA, Bethesda; 
*Division of Hematology, University of Naples Federico II

Prion protein, in its normal form (PrPc), is a rather ubiquitous
GPI-linked molecule of unknown function. The presence of PrPc
appears to be necessary for accumulation of PrPsc (the patho-
logic form of prion) in the neurodegenerative diseases such as
Creutzfeld-Jacob and Gerstmann-Straussler-Scheinker. In addi-
tion to cells of the central nervous system, PrPc also is consti-
tutively expressed on hematopoietic progenitors and some of
the mature blood cells such as erythrocytes, lymphocytes and
platelets, which may be involved in dissemination of PrPsc into
the CNS. Paroxysmal nocturnal hemoglobinuria (PNH) is a rare
hematologic disease due to somatic mutation in PIG-A gene. Its
product is required for the first step in the biosynthesis of gly-
cosylphosphatidylinositol (GPI) anchor. Consequently, in PNH,
progeny blood cells derived from the affected stem cell lack from
their surface all GPI-anchored proteins. In addition to the car-
dinal symptom of hemolysis, PNH is strongly associated with
idiopathic aplastic anemia. Because PrPc is a GPI-linked protein,
we have studied prion expression on cell lines and hematopoi-
etic primary progenitor cells from normal individuals and PNH
patients. Using Affimetrix genechip array we found that prion
mRNA is expressed in highly purified normal CD34+ cells. Prion
expression also was confirmed by flow cytometry analysis: infact
PrPc is constitutively present on normal CD34+ cells, and its
expression appears not to be modulated by various in vitro stim-
uli, including IFN-γ, Fas-L and TGF-β. That prion is expressed on
hematologic progenitor cells as a GPI-linked protein was demon-
strated using phospholipase C (PPLC) digestion. In the bone mar-
row from PNH patients, two distinct populations of CD34+ cells
were detected based on the expression of PNH indicator proteins
CD55 and CD59: CD34+ cells with PNH phenotype (CD55-/CD59)
which did not express PrPc, and phenotypically normal CD34+

cells (CD55+/CD59+) with prion expression similar to those seen
in normal CD34+ cells. In analogy to primary hematopoietic cells,
prion expression was detected in wild type K562 cells but not in
PIG-A mutant counterpart. When the accumulation of prion was
studied by flow cytometry, both wild type and mutated K562
showed comparable amount of intracellular prion protein; these
results were also confirmed by immunoprecipitation. In 
conclusion PNH positive CD34+ cells and their progeny are defi-
cient in prion membrane expression. Pathophysiological conse-
quences of the lack of prion expression remain unclear.
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PO078
RESOLUTION OF WARM AND COLD AGGLUTININ DISEASE NOT 
ASSOCIATED WITH LYMPHOMA AFTER TREATMENT WITH RITUXIMAB

M. Morselli, M. Luppi, L. Potenza, S. Tonelli, L. Facchini, 
M. Curotti, D. Dini, G. Leonardi, C. Chiodino, A. Donelli, 
F. Narni, G. Torelli 
Department of Oncology and Hematology, University of Modena
and Reggio Emilia, Modena

Rituximab, the anti CD20 antibody, used for refractory/
relapsed follicular lymphoma of B cell origin, has shown promis-
ing activity in the treatment of some autoimmune disorders
related to a B-cell clone. In particular three cases of cold agglu-
tinin disease (CAD) are reported in the literature, refractory to
the standard therapy, that have resolved after rituximab treat-
ment. We report the case of a 68 year old Caucasian woman,
referred to our clinic because of weakness of one week and dys-
pnea. Her medical history was unremarkable. Physical examina-
tion revealed pallor, slight scleral jaundice, but neither lym-
phadenomegaly or abdominal organomegaly. At admission lab-
oratory investigations showed severe normochromic normocyt-
ic anemia (hemoglobin level of 6.6 g/dL and a hematocrit of
16.3%), reticulocyte count was 12.3%. The white blood cell
(WBC) count was 4600/µL with neutrophils 69%, lymphocytes
23% and monocytes 2%. The platelet count was 277000/µL.
Biochemical evidence of hemolysis was supported by: bilirubin
level of 1.5 mg/dL, lactate dehydrogenase (LDH) of 2626 IU/L and
haptoglobin below 7 mg/dL. The direct antiglobulin test was
positive for polyvalent serum (+++), complement (++-) and IgG
(+++). Cold agglutinins of IgM type had a titer of 1:1024. Serol-
ogy for human immunodeficiency virus (HIV), hepatitis B and C
and Mycoplasma pneumoniae were negative. Total body com-
puted tomography showed neither adenomegaly nor spleno-
megaly. Bone marrow biopsy revealed low B lymphocytic infil-
trates (less than 5% of total cellularity), as evidenced by immu-
nophenotyping study. Bone marrow molecular study showed
weak positivity for clonal rearrangement of the immunoglobu-
lin heavy chain gene by polymerase chain reaction (PCR). Pred-
nisone therapy was started as soon as possible at a dose of 1
mg/kg daily. Hemoglobin level rose up to 12.8 g/dL, concomitant
with the fall of hemolytic signs. When corticosteroids were
tapered at maintenance dose (25 mg daily), haemolysis recurred.
Rituximab was started at the doses indicated in literature (375
mg/m2 by vein weekly for 4 weeks). One month later, her haemo-
globin level rose to 12 g/dL, although laboratory evidence of
hemolysis persisted. A second course of rituximab, with the same
dosage schedule, was administered. To date, four months after
last rituximab infusion, the patient is free of treatment, hemo-
globin level is 14.5 g/dL and no hemolysis relapse has been
observed and the B-cell clonal population no longer detectable
even by a nested tailored PCR. Warm and cold autoimmune
hemolytic anemia usually benefits of corticosteroids therapy,
but long period of maintenance treatment are required, side
effects are common and relapse often occurs at withdrawal of
prednisone. The first course of rituximab achieved the almost
complete restoration of normal hemoglobin level, while the sec-
ond one led to the complete remission of the hemolytic disease.
To our knowledge rituximab has so far efficacy only in CAD asso-
ciated with an overt lymphoproliferative disease. This is the first
reported case of mixed warm and cold autoimmune hemolytic

anemia not associated with lymphoma, which has successfull
responded to rituximab therapy. 

PO079
ERYTHROEXCHANGE WITH CELL SEPARATOR IN DREPANOCITICS PATIENTS:
A WAY TO REDUCE S HEMOGLOBIN AND INCREASED FERRITIN LEVEL 

S. Cabibbo, C. Fidone, S. Disca, G. Garozzo, N. Zisa, P. Bonomo
Servizio di Immunoematologia e Medicina Trasfusionale, Centro
Diagnosi e cura della Talassemia, Sezione Emaferesi, Az. Osp.
“Civile M.P. Arezzo”, Ragusa

Vaso-occlusive disease and recurrent infections are very fre-
quent in drepanocytic patients. Chronic transfusion therapy
reduce hemoglobin S level and generally prevent recurrent veno-
occlusive disease but simultaneously determine a progressive
increase of ferritin level that need a regular chelation therapy
with poor compliance from patients. Eritroexchange is an alter-
native method to maintain a low Hemoglobin S level and pre-
vent ferritin level increase. Eritroexchange is done with a man-
ual method or with automatic cell separators that reduce pro-
cedure time. Now we show the data of 8 patients that regular-
ly performed eritroexchange with automatic cell separators, and
we compare them to patients subjected to manual erythroex-
change regarding number of transfusions, alloimmunization
occurred, number of vaso-occlusive episodes and quality of life.
This preliminary analysis establish the advantages, the compli-
cations and efficacy of eritroexchange with automatic cell sep-
arators in patients who otherwise were chronically transfused or
subjected to manual eritroexchange to avoid vaso-occlusive dis-
ease or recurrent infections. Results. Eritroexchange with auto-
matic cell separator was well tolerated and althought had
required greater transfusional exposure than chronical transfu-
sion or manual erythroexchange none of patients developed allo-
immunization phenomena. The levels of ferritin were stable in
patients subjected to automatic or manual erythroexchange,
without concomitant chelation therapy, whereas ferritin level
increased in chronically transfused patients. None of patients
developed new vaso-occlusive episodes, maintaining level of
hemoglobin S before erythroexchange and before transfusion
below than 60%. Moreover the analysis of recovery days showed
a 50% reduction in patients subjected to erythroexchange with
automatic cell separators, improving their quality life. Conclu-
sions. We think, for this preliminary experience, that erythroex-
change is safe and effective method to control hemoglobin S lev-
els, to limit iron accumulation, to reduce vaso-occlusive disease
and to meliorate the quality life of drepanocitic patients that
present severe vaso occlusive episodes.

PO080
Hb LEPORE-BOSTON IN CAMPANIAN REGION: CLINICAL 
AND HEMATOLOGICAL FINDINGS

S. Buffardi, L. Pagano, V. Rametta, P. Cinque, A. Filosa, 
A. Saviano,* C. De Rosa*
Thalassemia and *Pediatrics Units, AORN “A. Cardarelli”, Naples

Hb Lepore-Boston (HbLep) originates from a crossover
between codons 87 and 116 of the δ and β globin genes. The
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highest incidence has been found in Italy, Yugoslavia and Greece.
In our study we show clinical and hematological findings, from
a group of thirty patients of Campanian origin, referring to Tha-
lassemia and Pediatrics Units of “Cardarelli” hospital in Naples,
in which HbLep is associated either with different β-thalassemic
genes or with HbS. The patient groups are the following: a) six
HbLep homozygotes; b) six compound heterozygotes for
HbLep/IVS I-110; c) ten HbLep/CD 39 patients; d) two HbLep/-
87 patients; e) two HbLep/IVS I-6 patients; f) one compound
heterozygote for HbLep/Hb Neapolis; g) three HbLep/HbS
patients. Mean age is 27 years (range 10-60); 15 are males and
15 females. Nearly 80% of patients were diagnosed before they
were 5 year of age. Only in one case is there α-thalassemia co-
inheritance (α-3.7). The table shows hematological and clinical
data of the different patient groups (numeric parameters are
expressed as averages).

Pt. Age M/F Hb Ferrit Transfus Splenec Heart Endocrin HCV Hepa
g% ng/mL mL/kg/a si/no si/no si/no si/no si/no

a 25 5/1 7,8 855 62 6/0 0/6 5/1 6/0 1/5
b 28 3/3 7,8 2832 122 3/3 1/5 6/0 6/0 3/3
c 24 5/5 8,5 2785 187 3/7 0/10 8/2 9/1 6/4
d-e-f 28 2/3 9,6 249 0 1/4 1/4 3/2 1/4 1/4
g 36 0/3 10,3 840 35 0/3 0/3 1/2 1/2 0/3

The β-thalassemic gene determines the severity of the clinical
picture: d, e, f groups resemble a thalassemia trait, while b and c
are undistinguishable from Cooley’s anemia. HbLep homozygotes
have an intermediate severity. The association between HbLep
and HbS (g group) reduces the seriousness of drepanocytic syn-
drome. Only one patient has died at age of 31 years for causes not
related to thalassemia (severe psyco-social impairment leading to
treatment refusal). The heart failure incidence is very low (6%).
The most frequent endocrinopathy is hypothyroidism. Seventy-six
percent of patients are positive at HCV antibodies; among these
about half have chronic hepatitis. Our data are substantially in
keeping with the literature; nevertheless the large number of cas-
es and the long follow up provide further insights about the clin-
ical course and prognosis of this hemoglobinopathy.

PO081
TREATMENT WITH CYCLOSPORIN-A IN REFRACTORY AUTOIMMUNE
HEMOLYTIC AND IMMUNE THROMBOCYTOPENIC PURPURA

F. Salvi, B. Allione, A. Baraldi, L. Depaoli, D. Pietrasanta, 
M. Pini, A. Levis
Department of Hematology, Ospedale S.S. Antonio e Biagio di
Alessandria

Aim of the work. To evaluate the efficacy of cyclosporin A
(CsA) in the therapy of refractory autoimmune hemolytic ane-
mia (AHA) and idiopathic thrombocytopenic purpura (ITP).
Patients and Methods. Eleven patients with resistant autoim-
mune cytopenia were treated with CsA. Five patients had AHA,
five had ITP and the last one had an Evans syndrome. Two
patients developed AHA during B-chronic lymphocytic leukaemia
and Hodgkins lymphoma. One patient had thrombocytopenia
secondary to systemic lupus erythematosous (SLE) All pts were
refractory to corticosteroids and at least to one more treatment

such as, pulse high-dose methyl-prednisolone, cyclophos-
phamide, splenectomy, vincristine, azathioprine and gamma-
globulins. The ratio M/F was 6/5. The median age was 58 year
(range 14-86). CsA was started at the dose of 2.5 mg/kg twice
a day, and then adjusted to maintain therapeutic serum levels
of 60-240 ng/mL. Prednisone 0.25-1 mg/kg was continued as
long as a stable hematological response was obtained. CSA ther-
apy was introduced from 1 to 54 months from diagnosis (medi-
an 20 months) and was given for a median time of 11 months
(range 2-18). The median follow-up time from starting CSA ther-
apy was 17 months (range 11-71). Results. a) All 5 pts with AHA
have obtained a complete remission (CR) by two months of ther-
apy and 2 patients became Coombs negative. The first patient
stopped therapy after 2 months because of severe Pneumocys-
tis carinii pneumonia and he still remains in CR from 2 years; the
second patient refused to go on therapy because of poor com-
pliance and she relapsed one year later; the third patient died
because of progression of his lymphoproliferative disease, while
he was in CR for AHA; the fourth patient relapsed ongoing CSA
therapy, she was rescued adding vincristine and prednisone and
she is currently maintaining a Coombs negative CR with low
dose of CSA; the fifth patient is off therapy in CR. b) Two out of
5 patients with ITP had a CR. One patient reached a durable CR
just one month from starting the therapy. One patient discon-
tinued treatment after 18 months in PR and then spontaneous-
ly converted in CR two months later. The patient suffering from
SLE achieved a PR. Two last patients didnít respond and they dis-
continued therapy 8 weeks later. c) The patient affected by Evans
syndrome entered CR but, ongoing CSA therapy, she relapsed
when steroid was withdrawn. A second CR was obtained with
more gradually prednisone tapering. Side effects. One patient
during therapy developed a life-threatening Pneumocystis carinii
pneumonia. One patient died of encephalitis, one year after CSA
interruption. Both have been long treated with corticosteroids.
Moderate hypertension, hypertricosis, gengival hyperplasia was
observed in only one case. No one developed renal failure. Con-
clusions. CSA is a highly effective treatment in steroid-refrac-
tory AHA and ITP. In our experience eight out of eleven patients
showed a CR and one a good PR. Responses have been prompt
and sustained in all patients with AHA, but more unpredictable
in patients with ITP. Infective disease prophylaxis must be con-
sidered, mainly in patients treated for long time with steroids.

PO082
ENDOTHELIAL ACTIVATION MOLECULES IN β-THALASSEMIC PATIENTS

P. Guglielmo,* F. Stagno,* A.M. Santonocito,* P. Guagliardo,*
T. Lombardo°
*Division of Hematology and °Thalassemia Service, Azienda
Ospedali V. Emanuele, Ferrarotto, S. Bambino, Catania

β-thalassemias (β-Th) represent a heterogeneous group of
congenital anemias characterized by reduced or absent β glo-
bin chain synthesis leading to ineffective erhythropoiesis, chron-
ic hypoxia and iron overload, this last representing one of the
major cause of systemic tissue damage occurring in Th subjects.
Since endothelial cells take up and store iron, they could likely
represent one of the first sites of iron-induced oxidative injuries,
contributing significantly to systemic iron-related organ dam-
age. Latent endothelial cell damage may be indirectly revealed
by the presence of circulating soluble molecules, such as vascu-
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lar endothelial growth factor (VEGF), vascular cell adhesion mol-
ecule-1 (s-VCAM-1) and intercellular cell adhesion molecole-1
(s-ICAM-1). In this report, serum levels of the above endothelial
cell markers, together with serum erythropoietin values, have
been evaluated by ELISA technique in 34 B-Th patients (18 B-
Th major, 16 β-Th-intermedia; 12 males and 22 female, mean
age: 34 yrs), and 10 healthy control subjects, sex-and age-
matched. All patients, who underwent regular trasfusion regi-
mens (in order to maintain Hb levels > 9 g/dL) and iron chela-
tion therapy, were studied at least 15 days before transfusion. 

Controls B-Th p-value

VEGF (pg/mL) 154±149.29 437.97±269.21 0.05
s-V-CAM-1 (ng/mL) 1533.1±325.7 1892.32±532.93 0.3
s-ICAM-1 (ng/mL) 598.1±140.99 838±172.36 0.01
Epo (mIU/mL) 7±3 78.5±130.49 0.003

As compared to normal controls, all patients showed a 
significant increase in serum levels of all the above 
endothelium activation markers, which did not correlate with
either Hb or Epo levels. No significant difference of these para-
meters was found between major and intermediate Th subjects,
when evaluated separately. Whathever the cause of these find-
ings (iron-dependent endothelial injury, vascular transfusion-
related stress or chronic hypoxia), the high levels of endothelial
cell markers in Th patients represent a sign of chronic endothe-
lial cell activation, which in turn could play a significant role in
either the activation of the coagulative system or the systemic
tissue damage which characterizes the thalassemic syndromes.

PO083
MUTATION ANALYSIS AND MOLECULAR MONITORING OF PIG-A NEGATIVE
CLONE IN PAROXYSMAL NOCTURNAL HEMOGLOBINURIA

P. Bianchi, E. Fermo, C. Boschetti, A. Bellomo, M. Zappa,
C. Vercellati, F. Barraco, A. Zanella 
Division of Hematology, IRCCS Ospedale Maggiore of Milan

Paroxysmal nocturnal hemoglobinuria (PNH) is a clonal 
hemopoietic disorder characterized by the expansion of a cell
clone with an absent or decreased surface expression of glyco-
sylphosphatidylinositol (GPI)–anchored proteins. A variety of
mutations in the PIG-A gene has been detected in patients
affected by PNH. So far there is no specific treatment for this dis-
order; recombinant human erythropoietin (rHu-EPO) has been
reported to be effective in some cases, but whether it is the GPI-
defective clone or residual normal erythropoiesis that responds
to rHu-EPO remains to be proved. The aim of this study was to
investigate the molecular defect in 15 PNH patients. Mutations
identified could be used as molecular markers for monitoring
the course of disease, so the PIG-A negative clone was evaluat-
ed by quantitative-competitive PCR in a patient during rHu-EPO
treatment. The diagnosis of PNH was made by Ham's and sucrose
hemolysis tests and by red cell CD55 and CD59 antigens deter-
mination. The study of the entire codifying region and flanking
intronic sequences of PIG-A gene was done by SSCP analysis
and sequencing. The DNA sequence revealed the presence of 11
new and one known mutations. In three patients no abnormal-
ities were detected. We found 10 frameshift mutations (del

A231, del C423, del 258-264, del C337, del G342, dupl 604-610,
del T689, del T774, de G955, del 1251-1254) resulting in a short-
ened non-functional product, and two missense mutations
(T728C and the polymorphism C55T). Whether this variant may
represent a predisposing factor for PNH remains to be 
elucidated. Moreover, in one patient (del T689) undergoing 
rHu-EPO treatment, a specific primer for the mutation was pre-
pared and used for quantitative-competitive PCR. The increase
in hemoglobin levels (from 7.3 to 9 g/dL) was related with an
increase of PIG-A negative molecules (from 102 to 5 × 103 in 100
ng DNA) and of CD55-/CD59- cells (from 53 to 98%), suggest-
ing that in this patient the efficacy of rHu-EPO therapy was con-
nected with the stimulation of the abnormal clone.

PO084
IRON STATUS AND HFE GENOTYPE IN ERYTHROCYTE PYRUVATE KINASE
DEFICIENCY: STUDY OF ITALIAN CASES

P. Bianchi, A. Iurlo, C. Boschetti, E. Taioli,* C. Vercellati, 
M. Zappa, E. Fermo, D. Tavazzi,° M. Sampietro,° A. Zanella
Divisione di Ematologia, *Laboratorio di Epidemiologia and
°Dipartimento di Medicina Interna, IRCCS Ospedale Maggiore,
Milan

Information on iron status in inherited disorders of red cell
metabolism is so far scanty. Increased serum ferritin (SF) levels
have been reported in PK deficiency and related to the 
conccomitance of different factors such as hemolysis, splenec-
tomy, and heterozygosity for hereditary hemochromatosis (HH).
The hemochromatosis gene (HFE) has not, however, been exten-
sively investigated in this disease. We evaluated the iron status
and searched for mutations C282Y and H63D in the hereditary
hemochromatosis gene (HFE) in 34 pyruvate kinase (PK) deficient
patients (14 M and 20 F; median age 19, range 0-43) from 29
unrelated families. Nine had received multiple transfusions, of
whom 6 were splenectomized and 8 underwent chelation ther-
apy. Of the 25 never transfused patients, 4 were splenectomized
and 2 (one splenectomized) had needed repeated cycles of iron
chelation. None of them had evidence of other diseases known
to raise SF concentration. Thirteen of the 25 non-transfused
patients displayed increased serum ferritin concentration, in the
absence of conditions known to raise this parameter. HFE geno-
type was abnormal in 9 out of 34 patients. The allele frequency
was 1.8% for mutation C282Y and 16.1% for H63D. Non-trans-
fused subjects with abnormal genotype had serum ferritin and
transferrin saturation values significantly higher than those with
wild-type genotype. Of the twelve, adult non-transfused patients
with increased iron status parameters, one was C282Y homozy-
gous, one compound heterozygous for C282Y and H63D, 3 H63D
heterozygous, and 7 had a normal HFE genotype. Serum ferritin
and transferrin saturation were not related to hemoglobin, retic-
ulocytes and bilirubin concentration. At multivariate analysis
serum ferritin was independently associated with age and gen-
der, but not with splenectomy and HFE genotypes. The evalua-
tion of the iron status profile of 10 patients (3 with abnormal
and 7 with wild-type HFE genotype) with at least ten years fol-
low-up showed that overt iron accumulation requiring iron
chelation occurred only in the three patients (two of whom
splenectomized) with mutated HFE gene. HFE genotyping may
therefore be useful to identify subjects at higher risk of iron
overload and to prevent clinical disease complications.
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PO085
EXPRESSION OF BCL-2 GENES FAMILY IN CIRCULATING 
ERYTHROBLASTS OF PATIENTS WITH THALASSEMIA INTERMEDIA

L. Frogheri,* G. Maddau,* L. Guiso,* P. Pistidda,* S. Bonfigli,°
M. Longinotti, ° F. Dore*
*CNR Institute of Blood Disease, Sassari; °Hematology Institute,
Sassari University

Increased erythroid apoptosis is a specific pathophysiologic
lesion in β thalassemia in which the proportion of erythroid pre-
cursors undergoing apoptosis has been reported to be 3-to 4-fold
greater than in controls. It has been described that several mem-
bers of Bcl-2 family proteins constitute a critical intracellular
check-point, within a common cell -death pathway, that deter-
mines a cell susceptibility to apoptosis. This decisional set point
is governed by the pro-apoptotic (Bax/Bad/Bcl-xS) versus anti-
apoptotic (Bcl-2/Bcl-xL) Bcl related proteins ratio. In this study
we assessed by competitive quantitative PCR analysis, Bcl-2
Family m-RNA levels in circulating erythroblasts of 15 patients
with βthalassemia intermedia to evaluate in vivo the role of Bcl-
2 genes on thalassemic erythoblast survival. Absolute quantita-
tion (expressed as molecules/micrograms of total mRNA) was
accomplished with the use of standard curve. Here we present
the evidence that apoptosis inhibitory product Bcl-xL was reg-
ularly expressed at higher intensity than Bcl-xS or Bad and Bax
in all the patients while Bcl-2 mRNA was not detected in any
samples. A similar expression pattern of Bcl-2 genes family has
been observed on umbilical cord blood derived erythoblasts from
physiological pregnancies, used as normal controls. Quantitative
PCR analysis showed highly variable levels of both anti-apoptotic
(Bcl-xL) and pro-apoptotic (Bax + Bad + Bcl-xS) mRNAs; the Bcl-
xL levels averaged 3.6 E15 (range 1.56–1.8716) versus 5.810 (range
5.57–5.711) of pro-apoptotic mRNAs. The ratio between anti-
apoptotic versus pro-apoptotic mRNAs was 6.2 E5 (range 2.7-

2–6.16), suggesting a highest prevalence of erythroid cell survival
signals on thalassemic circulating erythroblasts. No statistical
correlation was observed between the mRNA levels of Bcl-2
gene Family and thalassemic genotype, clinical thalassemic find-
ings (degree of anemia, transfusion therapy, splenectomy) or
total globin chain imbalance. Finally the mean level of anti-
apoptotic versus pro-apoptotic mRNAs on thalassemic circulat-
ing erythroblasts was about 3000 fold greater than that found
on the erythroblasts derived from umbilical cord blood (ratio
6.25 and 2.22 respectively). This expression pattern of prevalent
inhibitory product is unexpected in circulating thalassemic ery-
throblasts, which are characterized by presence of globin chain
imbalance at all stage of red cell maturation, nevertheless they
are in agreement with our previous study which showed a low
mean value (2.7%) of positive annexin V circulating erythroid
precursors. In conclusion, it might be that these erythroid cells
escape programmed cell death by high expression levels of Bcl-
xL gene which preserve them from marrow and peripheral
macrophage phagocytosis. These data suggest that Bcl-xL gene
might be a good candidate involved in the anti-apoptotic path-
way which preserves erythroid precursors from programmed cell
death of thalassemic erythropoiesis.

(Financed in part by the Ricerca Sanitaria Finalizzata RAS)

PO086
AUTOMATED RETICULOCYTE COUNTING: COMPARISION OF COULTER
GEN-S, ADVIA 120 AND MANUAL COUNTS

R. Volpi, O. Paoletti, S. Pontoglio, G. Adinolfi, F. Kanso, 
G. Martini, L. Caimi
2nd Laboratory of Analysis, Spedali Civili di Brescia

Automated reticulocyte counting has become an essential com-
ponent of the hematology laboratory. Compared with manual
counting it has led to a decrease in labor costs, a substantial
improvement in the accuracy and precision of reticulocyte counts
and the acquisition of new parameters for measuring reticulocyte
maturation. These new parameters are termed the immature retic-
ulocyte fraction (IRF). In this study we evaluated the Coulter GEN-
S blood analyzer for reticulocyte counting and IRF parameters. The
results were compared to those obtained with the ADVIA 120
blood analyzer and manual counting. Method. Blood samples sup-
plied with EDTA were collected from 53 consecutive patients
undergoing allogenic and autologous bone marrow. Automated
reticulocyte counts and indices were measured within a maximum
of 6 hours. The brilliant cresyl blue method was used for visual
counting made by a well-trained operator in 2,000 RBCs. Com-
parison of the three methods was performed by linear regression
and visually analyzed using the Bland and Altman graphic method.
As far as concerns Kurtosis/SE was <2 for all distributions we
used paired Student t test to compare data. Results of the retic-
ulocyte counts are given in Table 1:

Table 1. Linear regression.

Linear regression Bland & Altman
r Equation Bias conf. Bias d-2s

(0.05) d+2s

Coulter GEN-S vs. Manual 0.86* y= 0.78×+0.33 0.17 ± 0.25 -1.6
1.9

ADVIA 120 vs. Manual 0.85° y= 0.73×+0.36 0.28 ± 0.27 -1.67
2.23

Coulter GEN-S vs. ADVIA 120 0.91^ y= 0.95×+0.22 -0.10 ± 0.22 -1.67
1.46

*p=0.16; °p=0.05; ^p=0.33.

A bias of 1.38 (d-2s:-2.2 and d+2s: 4.9) with a 95% confi-
dence of 0.87-1.88 and r=0.36 were found comparing the imma-
ture reticulocyte fractions (Coulter HLR versus ADVIA IRF-H)
measured by the automated analyzers. Discussion. Results show
good correlation between the two automated analyzers. Coul-
ter GEN-S has a better correlation with the manual count than
ADVIA 120 as shown by the narrower confidence limits of the
bias: one result with ADVIA could be 2.23% higher from one
determined by manual count. Even if the two automated ana-
lyzers do not use the same staining method, Coulter’s HLR (High-
Laser scatter reticulocyte) parameter is comparable to ADVIA’s
IRF-High. Nevertheless, comparison between these parameters
did not give the same good correlation results as the reticulo-
cyte counts: these data seem to confirm previous reports. Since
the usefulness of IRF parameters in clinical decisions is well doc-
umented, an international standardization should be established.
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1. Lacombe F, Lacoste L, Vial JP, et al. Automated reticulocyte count-
ing and immature reticulocyte fraction measurement.  Compari-
son of ABX PENTRA 120 Retic, Sysmex R-2000, flow cytometry,
and manual counts. Am J Clin Pathol 1999; 112:677-86.

PO087
LATE OCCURRENCE OF CD3+ LARGE GRANULAR LYMPHOCYTE LEUKEMIA
WITH PURE RED CELL APLASIA IN A RENAL TRANSPLANT PATIENT 
SUCCESSFULLY TREATED WITH ORAL METHOTREXATE

L. Facchini, M. Luppi, P. Tansinda,* M. Morselli, L. Potenza, 
S. Tonelli, M. Curotti, R. Marasca, D. Dini, G. Leonardi, 
C. Chiodino, A. Donelli, F. Narni, L. Bignardi,* G. Torelli 
Cattedra di Ematologia, Università degli Studi di Modena e 
Reggio-Emilia. Modena; *Cattedra di Nefrologia, Università 
di Parma 

Post transplant lymphoproliferative disorders (PTLDs) may occur
after solid organ and bone marrow transplantation. More than
90% of PTLDs are associated with Epstein-Barr virus infection
and are of B-cell lineage. T-cell lymphoproliferative disorders are
uncommon, and among them, large granular lymphocyte (LGL)
leukemias are exceedingly rare. We report the late occurrence of
a T-LGL associated with pure red cell aplasia (PRCA) in a renal
transplant patient responsive to oral methotrexate treatment. A
35-year old man was referred to our department with severe nor-
mocytic normochromic anemia in June 2000. He received a cadav-
eric renal allograft 13 years earlier because of end-stage renal dis-
ease. Immunosuppressive therapy consisted of cyclosporin A (CyA)
at 4 mg/kg/day and methylprednisolone at 0.1 mg/kg on alterna-
tive days. In January 1998, he was first noted to have absolute
lymphocytosis (55% to 71% lymphocytes) with LGL morphology,
expressing CD3, CD8, CD16, CD57 and lacking CD56. Physical
examination was unremarkable; the abdominal ultrasonography
revealed mild splenomegaly without lymphadenopathy. Four
months before admission haemoglobin dropped to 6 g/dL with
persistent gamma-delta T-cell lymphocytosis (34%) and he was
given red blood cell transfusions. At the time of admission, labo-
ratory findings were as follows: hemoglobin 6.7 g/dL, platelet
count 175× 109/m3, white cell count 4.4×109/m3 with 44% neu-
trophils, 40% lymphocytes. More than 70% of lymphocytes were
of LGL morphology and expressed CD3, CD8, CD57, CD16, γ-δ-T-
Cell receptor (TCR), but not CD56. The molecular tests for viruses
such as B19, EBV, CMV and HHV6,7,8 were negative. Bone mar-
row biopsy showed pure red cell aplasia. The cytogenetic study
and Southern blot analysis for the β-TCR gene rearrangement
resulted negative. Despite previous CyA treatment, a diagnosis of
LGL leukemia with PRCA was made. Treatment with cyclophos-
phamide (1 mg/kg/day) and methylprednisolone (0.05 mg/kg/day)
was instituted but during the following four months, the neu-
tropenia worsened (white cell count dropped from 4.4 ×109/m3 to
1.3×109/m3) and the number of transfused packed red cells
increased. In September 2000, oral low-dose methotrexate was
started at 5 mg weekly with escalation up to 15 mg associated
with methylprednisolone (0.05 mg/kg/day). He became transfu-
sion independent within four months. The hemoglobin level is
currently mantained between 10.5 g/dL and 11.5 g/dL; mild neu-
tropenia is still present (white cells 2.1×109/m3 with 73% of neu-
trophils). The bone marrow core biopsy now shows a normocel-
lular pattern. We report the fifth case in the literature of LGL
occurring after transplant. Despite long term immunosuppressive

treatment, autoimmune manifestations such as PRCA may occur,
although rarely, in solid organ transplant patients. Methotrexate
is apparently a good therapeutic option for patients with
LGL/PRCA resistant to other immunosuppressive drugs.

PO088
AUTOMATED ANALYSIS OF BONE MARROW FLUID

G. Zini, G. Garzia, G. Mistretta, G. Giordano, L. Laurenti,
G. d’Onofrio
Department of Hematology, Catholic University of Sacred Heart,
Policlinico Gemelli, Rome

Automated quantitative analysis of cellular composition of
bone marrow fluid has always been difficult using hematologic
analyzers. A number of problems, in fact, arise from difficulties
in erythroblast identification, contamination by fat particles,
heterogeneity of cell types and maturation levels and presence
of low frequency and very large cells. Methods. The Sysmex XE-
2100 automated blood cell counter can effectively count ery-
throblasts using laser light flow cytometry and DNA fluo-
rochromes. In this study we have evaluated the performance of
the Sysmex XE-2100 for analyzing bone marrow cells. We have
assessed imprecision of the Sysmex XE-2100 NRBC counting
using linear regression and the differences between duplicates,
comparability, throughout comparison with NRBC count
obtained with a microscope reference cell count of 500 cells
using the NCCLS-H20A method and clinical usefulness of the
Sysmex XE-2100 NRBC method from the observation of instru-
ment reports in patients with hematological disorders. Study
samples. All samples were 1-2 mL of bone marrow fluid collect-
ed in K2-EDTA, analyzed within 4 hours from venipuncture using
the XE-2100. Before aspiration, samples were gently mixed by
inversion. No filtration nor any other treatment of samples was
carried out. Microscope analysis was carried out on May-Grün-
wald-Giemsa stained bone marrow smears. A total of 500 cells
per film was counted. Since the XE-2100 does not include NRBC
count in the WBC count, all results were corrected to a total
nucleated cells count (TNCC) calculated as TNCC = NRBC + WBC.
Results. Reproducibility of the XE-2100 measurements was
assessed through duplicate analysis of 85 samples. Coefficients
of variation were below 15%. In 47 out of the 147 samples ana-
lyzed the instrument could not calculate a complete differential
count. We compared the proportion on bone marrow granulo-
cytes and erythroblasts by the XE-2100 with the microscope
count using linear regression and analysis of differences on 100
samples, in which a complete computation was available, out of
a total of 147 samples. Correlation between XE-2100 and the
microscope was excellent for granulocyte percentage (R2 =
0.756). Analysis of differences indicated a very good agreement
in the great majority of samples, with a mean difference (XE-
2100 versus microscope) of -0.9%. Correlation between XE-2100
and the microscope was slightly lower for erythroblast percent-
age (R2 = 0.576), with a mean difference (XE-2100 versus micro-
scope) of -13.4 %. There was a tendency of the XE-2100 to
slightly underestimate erythroblast percentage in most of the
samples. Clinical usefulness. Instrumental total nucleated cell
count was a good indicator of marrow cellularity. The observa-
tion of instrumental cell distribution plots provided the mor-
phologist with an immediate general perception of the overall
quality and characteristics of the samples in leukemia, 
hypoplasia and erythroid hyperplasia. 
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PO089
FREE AND TOTAL MALONDIALDEHYDE AND ANTIOXIDANT CAPACITY 
IN β-THALASSEMIA MAJOR AND β-THALASSEMIA INTERMEDIA 

M.D. Cappellini,* G. Cighetti,° L. Duca,* D. Tavazzi,* I. Nava,*
S. Sala,* L. Bortone,° M. Anastasia,° G. Fiorelli*
*Centro Anemie Congenite, Dipartimento di Medicina Interna,
Ospedale Maggiore Policlinico IRCCS, and °Dipartimento di 
Chimica e Biochimica Medica, Università degli Studi di Milano,

β-thalassemia syndromes are the most common hereditary
chronic hemolytic anemia due to impared globin chain synthe-
sis. The imbalance between α and β chains plays a crucial role
in producing oxidative stress. A low molecular weight iron frac-
tion not bound to transferrin (NTBI) is always detected in sera
of these iron overloaded patients and such iron is known to gen-
erate oxygen free radicals followed by peroxidative tissue injures.
Malondialdehyde (MDA), a terminal compound of lipid peroxi-
dation, is widely used as an index of the oxidative status. Non-
enzimatic antioxidants, such as albumin, GSH, ascorbic acid, vit-
amin E, bilirubin and uric acid, are important parameters to
assess antioxidant status in thalassemia and in other patholog-
ical conditions associated with secondary iron overload. In this
study, using a gas chromatography-mass spectrometry (GC-MS)
method, both free and total MDA were measured in serum of 21
transfusion-dependent β-thalassemia major (TM) patients and
of 13 β-thalassemia intermedia (TI) patients. Controls were 10
healthy members of the laboratory staff. Moreover the MDA lev-
els were related to the antioxidant capability to counteract free
radical formation, taking into account the iron overload. NTBI
was measured in serum by HPLC in the presence of CP22 chro-
mogen after nitrilotriacetic acid chelation and ultrafiltration.
Lipid peroxidation was evaluated as serum free/total malonyl-
dialdehyde (MDA) measured by selected ion monitoring gas
chromatography-mass spectrometry. Total radical-trapping
antioxidant parameter (TRAP) was tested in serum by fluorescent
monitoring of trolox-induced lag phase using the free radical
probe dichlorofluorescein-diacetate (DCFH-DA). Iron status
parameters (serum ferritin, serum iron, transferrin saturation)
and measures of albumin, fractionated bilirubin and uric acid
were from clinical laboratory procedures. Serum NTBI levels were
higher in TM compared to TI (p=.027) and controls (p<.00001);
free and total MDA were increased in TM patients compared to
TI (p<.001) and controls (p<.00001). In TM NTBI was positively
correlated with total MDA (R=.453, p=.037), and showed nega-
tive correlations with TRAP (R= -.420, p=.05) and albumin (R=
-.565, p=.0075). Data have also been evaluated according to
splenectomy. The use of a highly specific method, based on GS-
MS by isotopic dilution, allows the discrimination between the
two MDA forms, the free being an index of recent damage and
the total of an old one. NTBI, a pro-oxidant compound in β-tha-
lassemia serum, may contribute to oxidative stress and tissue
damage; this may be enhanced in the presence of severe deple-
tion of antioxidants and GSH instability. Natural antioxidants
such as albumin, ceruloplasmin and urates are unlikely them-
selves to efficiently counteract free radical damage through
aspecific interactions with low-molecular-weight iron in the
absence of a proper chelation therapy. 

PO090
ERYTHROID HYPERPLASIA AND CLINICAL FEATURES IN SEVERE
β THALASSEMIA

F. Centis, L. Tabellini, P. Tonucci, E. Guernaccini, O. Buffi,
A. Iliescu, R. Emiliani, B. Persini, R. Rossi, S. Rapa, M. Annibali,
F. Agostinelli
U.O.Ematologia e Centro Trapianto di Midollo Osseo di Muraglia,
Azienda Ospedaliera "S. Salvatore" Pesaro

β thalassemia major is characterized by severe anemia lead-
ing to erythroid expansion whose extent is surprisingly variable.
To understand this variability as well as the fact that some
patients undergoing marrow transplantation are resistant to the
myeloablative program we attempted more quantitative analy-
ses evaluating, by FACS analysis, the CD36 and CD71 reactivity
on the hemolysed whole bone marrow cells. Three increasing
levels of erythroid hyperplasia were defined. In this report we
correlate some clinical features to the level of erythroid expan-
sion. Seventy-eight consecutive patients with severe 
β thalassemia were studied. The results are summarized in the
Table. 

Clinical features Erythroid hyperplasia
Low Moderate High

Age (years) 15±5# 13±7 10±7
β°/β+ (n° pts) 16*#/4 12/19 11/16
PRB units (n°) 196±106# 162±132 105±93
Hepatic Iron Concentration(mg/grdw) 20±10*# 12±7 10±7
Chronic hepatitis Active /No (n∞ pts) 15/5*# 9/22 9/18

Results statistically different: *L vs M; #L vs H; &M vs H.

The definition of a quantitative method to measure the extent
of the erythroid expansion could be a useful addition to our cur-
rent clinical assessment to define the risk of graft failure before
bone marrow transplantation for severe β thalassemia.

This work was supported by the Berloni Foundation against 
Thalassemia.

PO091
CLINICAL EVALUATION OF A NEW AUTOMATED BLOOD CELL COUNTER
WITH RETICULOCYTE ANALYSIS

G. Mistretta, G. Giordano, A. Piccirillo, G. Zini, G. d’Onofrio
Department of Hematology, Catholic University of Sacred Heart,
Policlinico Gemelli, Rome

Automated reticulocyte counting has increased precision and
accuracy of this assay compared with the traditional manual
count supravital staining procedure. The reticulocyte measure-
ments, including immature reticulocyte fraction (IRF) and mean
reticulocyte volume (MRV), are a fundamental indicator of the
functional state of erythropoiesis in several conditions such as
in the differential diagnosis of anemias, in the follow-up of
patients treated with iron, folate, vitamin B12 or recombinant
human erythropoietin, as well as for evaluating engraftment
after bone marrow transplantation or recovery after chemother-
apy. Automated reticulocyte counting methods are based on
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either absorbance or fluorescence of dyes wich stain residual
red cell RNA. The Pentra 120-Retic (ABX) is a new hematology
analyser in which fully-automated reticulocyte measurements
can be routinely determined by electronic impedance and RNA
fluorescence as part of the full blood count. The Pentra reticu-
locyte method was evaluated analyzing 754 samples provided by
several departments of our hospital, such as general medicine,
surgery, neonatology, oncology, hematology, selected to reflect
as wide a spectrum of clinical pathologies and age ranges as pos-
sible. This study compares the Pentra 120 reticulocyte informa-
tion, counting and qualitative maturation data, with results
obtained from the manual optical reference method and from
three fully automated analyzers, the Abbott CD4000, Sysmex
XE-2100 and Coulter GEN-S. Comparison of Pentra with CD4000
and XE-2100 (fluorescent methods) revealed an excellent cor-
relation for reticulocyte percentage with a R2 > 0.9. The agree-
ment between Pentra and GEN-S (absorbance assay) showed a
R2 = 0.77; the same result was obtained for the Pentra versus
manual procedure. The volume of reticulocytes and mature ery-
throcytes changes considerably in diseases such as megaloblas-
tic and microcytic anemia, but their ratio remains constant and
is > 1 when erythropoiesis is stable. The inversion of this ratio,
rarely observed, is a sign of a sudden erythropoiesis alteration.
Pentra mean reticulocyte volume, mean corpuscolar volume and
their ratio were compared with the same parameters produced
by GEN-S. Finally an analysis of IRF provided by different instru-
ments demonstrated good precision and lack of inter-method
comparability, according to literature data.

PO092
ORAL SILDENAFIL THERAPY IN A β-THALASSEMIC PATIENT 
WITH SECONDARY PULMONARY HYPERTENSION

R. Littera,* C. Chang,* G. La Nasa,* G. Derchi,° A. Vacca,* 
S. Atzeni,* M. Arras,* A. Ledda,* A. Pizzati,* S. Orro,* L. Contu*
*BMT Center, USL 8 “R. Binaghi” Hospital, Cagliari, Italy; 
°Department of Cardiology, Galliera Hospitals, Genoa

We report a case of β-thalassemia intermedia (BT) in a patient
with pulmonary hypertension (PHT). The patient is a 33-year old
male who was diagnosed with BT at the age 4. He was splenec-
tomized at age 18 and was able to maintain hemoglobin (Hb) lev-
els ranging from 8.5–9.5 g/dL without transfusion therapy for
the first 31 years of life. During the last 3 years, his Hb levels had
progressively decreased (Hb<7.5 g/dL). Iron chelation therapy
was started at the age 32 followed by regular transfusion. Patient
suffered fatigue and was treated with anticoagulant for chron-
ic atrial fibrillation. Recent echocardiography revealed right ven-
tricular enlargement and a mild-moderate tricuspid valve regur-
gitation with steady increase of pulmonary artery pressure (max
PAP=60 mm Hg). Pulmonary scintigraphy with 99TC demon-
strated numerous defects in the perfusion capacity of the right
lung. Spirometry revealed a restrictive pattern. Anti-hypertension
therapy was started with calcium antagonist but was interrupt-
ed due to intolerable side effects. Sildenafil is a selective and
potent inhibitor of phosphodiesterase type 5 (PDE5), which
hydrolyses cGMP and is found in high concentrations in lung.
Inhibition of PDE5 increases the intracellular levels of cGMP and
promotes smooth muscle relaxation in lung vasculature. Sildenafil
was given at 50 mg/day for 1 month and then increased to 50

mg 3 × day. Echocardiography performed 3 months later showed
a stable or slightly decreased PAP (max 54 mm Hg) whereas res-
piratory function tests indicated an improvement in the restric-
tive ventilation. There was no significant decrease in systemic
artery pressure and the patient reported an improvement in gen-
eral health. In vitro study has shown that another PDE inhibitor,
zaprinast, increases γ-globin chain production via soluble guany-
late cyclase-cGMP-dependent protein kinase pathway. Sildenafil
is an attractive alternative to conventional therapy for PHT.
Whether sildenafil has any effect on γ-globin synthesis in vivo is
of particular interest to BT patients with secondary PHT and
should be further investigated.

PO093
THE RETICULOCYTE HEMOGLOBIN CONTENT IN THE DIAGNOSIS OF 
CHILDHOOD ANEMIA 

K. Bonomo,* I. Tardivo,* R. Calabrese,° O. David,# M. Collell,@
P. Saracco,@ R. Miniero*
*Dipartimento di Scienze Cliniche e Biologiche; #Dipartimento di
Scienze Pediatriche e dell’Adolescenza, Università di Torino;
°Ospedale San Luigi-Orbassano; @OIRM Torino

Iron deficiency is the most common nutritional deficit in chil-
dren. Its early recognition is crucial to prevent anemia compli-
cations during the development of children. Recently measure-
ments of reticulocyte cellular indices have been added to the
diagnostic menu for iron deficiency. The reticulocyte hemoglo-
bin content (CHr) has been suggested as an excellent indicator
of iron deficiency in children, even before the development of
anemia. However, there are no systematic studies that evaluate
the performance of this new index and the literature data are
worth deepening. The aim of this study was to verify CHr sensi-
tivity and specificity in identifying iron deficiency and iron defi-
ciency anemia in comparison with red blood cell volume distri-
bution (RDW), that, so far, is considered as a very sensitive para-
meter. We investigated 124 subjects aged between 1 day and 18
years observed at the Dept. of Pediatrics of the Ospedale San Lui-
gi di Orbassano and at the Ospedale Infantile Regina Margheri-
ta di Torino. According to the literature a CHr cut-off for iron
deficiency was established at 26 pg.: values below this cut-off
were considered to be abnormal. RDW cut-off was 15%: high-
er levels were considered indicative of iron deficiency. Results.
The subjects were classified according to standard parameters as
follow: a) 26 with iron deficiency anemia (Hb lower than nor-
mal range for age and sex; transferrin saturation(TfSat) lower
than 20%). b) 53 iron deficient (Hb in range for age and sex;
TfSat lower than 20%). c) 45 healthy (Hb in range; TfSat higher
than 20%). Nineteen subjects among 26 patients with iron defi-
ciency anemia had a CHr lower than 26 pg, with a CHr sensitiv-
ity of 73.1% (vs. 83% in the literature). In iron deficient group(53
subjects) only 2 patients showed CHr lower than 26 pg. and 51
of them a CHr higher than 26 pg. The sensitivity of CHr in iden-
tifying iron deficient patients aged between 1 day and 18 years
amounted to 3.77% (vs. 70% in the literature). Among healthy
subjects 2 had a CHr lower than 26 pg. So that the specificity of
this index for this group was 95.6 %(vs 78% in the literature).
The following table summarizes the results in comparison with
the ones obtained for RDW. Conclusions. In our experience CHr
showed a minor sensitivity compared to RDW in diagnosing iron
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deficiency patients and iron deficiency anemia. Nevertheless CHr
resulted to have more specificity in identifying non anemic-non-
iron deficient subjects. It is possible that by increasing CHr cut-
off the sensitivity of this parameter might be increased. We are
now planing a new study in order to verify this hypothesis.

SENSITIVITY (%) SPECIFICITY(%)
Iron deficiency Iron deficiency anemia Healthy subjects

CHr 3.77 73.1 95.6
RDW 17 96.15 82.2

PO094
AUTOMATED NUCLEATED RED BLOOD CELL COUNT AS A RELIABLE 
PARAMETER TO EVALUATE INEFFECTIVE ERYTHROPOIESIS OF 
TRANSFUSION-DEPENDENT THALASSEMIA SYNDROMES

P. Danise,* G. Amendola,° A. Di Palma,* L. Clemente,*
G. Esposito,° A. Fabbrocini,° A.M. D’Arco°
°Ematologia e Oncologia Medica, *Diagnostica Ematologica, 
P.O. Umberto I, Nocera Inferiore, Salerno

The goals of transfusion therapy in the thalassemia syndromes
are twofold: 1) to prevent anemia, 2) to suppress endogenous
erythropoiesis that leads to many of the disabling complications
associated with thalassemia. A pretransfusion nucleated red
blood cell (NRBC) count less than 5 per 100 white blood cells is
considered to be a useful index of erythroid marrow suppression.
The XE-2100™ is the latest hematology analyzer to be intro-
duced to the market and utilizes the technology of fluorescence
flow cytometry to quantitate the NRBC. This automated count
is more accurate and precise than the manual method due to the
large number of cells counted and the lower limit of detection.
The Authors evaluated the NRBC counts in twelve transfusion-
dependent thalassemia patients at different levels of pretrans-
fusion hemoglobin (Hb). The results show: 1) for every patient
the increase of Hb level is associated with the decrease of NRBC,
as expected; 2) the suppression of ineffective erythropoiesis, as
determined by the disappearance of NRBC in the peripheral
blood, is achieved for each patient at different hemoglobin con-
centration. The table data shows: 1) a 4-month old patient (Z.G.)
with Cooley’s anemia, whose ineffective erythropoiesis was
almost completely suppressed at Hb level of 8.3 g/dL. 
2) two sisters with thalassemia intermedia and the same geno-
type who show a completely different clinical phenotype well
correlated to a different degree of ineffective erythropoiesis sup-
pression at the same level of Hb. In conclusion, the determina-
tion of automated NRBC count seems to be an useful index to
evaluate the transfusion therapy of thalassemia syndromes.

ZG AS AL
Hb(g %) NRBC/mm3 Hb (g %) NRBC/mm3 Hb (g %) NRBC/mm3

6.4 490 7.5 60 8.6 670
7.8 120 7.9 50 9.0 480
8.4 70 8.3 0 9.6 300

ZG:  β0 39/β 0 IVS 1:1. AS e AL: β+ -92C→t/β+ +745.

PO095
A CASE OF EVANS’ SYNDROME IN A PATIENT WITH ULCERATIVE COLITIS

P. Ferrando, R. Sala, M.C. Canovi, D. Valentini, M. Visini, G. Ucci

Divisione di Medicina Interna 1° ed Oncologia Medica, Ospedale
“Alessandro Manzoni”, Lecco

We present a case of Evans’ syndrome in a patient with ulcer-
ative colitis. A 37-year old man was admitted because of spread-
ing ecchymosis, petechiae on his lower limbs, hemorrhagic blis-
ters on his oral and lip mucosae and light fatigue. He had a his-
tory of ulcerative colitis since 16 years, currently treated with
esalazine (1 g bid) and clinically quiescent. A colonoscopic eval-
uation 6 months before admission was negative. Laboratory tests
revealed hemolytic anemia (Hb 6.2 gr/dL, LDH 585 mg/dL, retic-
ulocyte count 60 °/°°, haptoglobin 19.6 mg/dL, indirect bilirubin
5.04 mg/dL) with a negative Coombs’ test, no schistocytes in
the blood smear and severe thrombocytopenia (platelet count
13,000 mm3). Colonoscopy with biopsy showed a spreading
chronic inflammatory bowel disease (ulcerative colitis) with
areas of acute colitis on mucosa of the ascending colon, despite
the patient being completely asymptomatic. Mesalazine was
stopped and methylprednisolone (at the starting dose of 100
mg daily) was prescribed with a rapid improvement of throm-
bocytopenia but not of hemolytic anemia which progressively
improved only after immunosuppression with azathioprine (150
mg daily) was initiated. Complete normalization of hematolog-
ic parameters was achieved only after three months of contin-
uous immunosuppression. The patient is presently asymptomatic
at 10 months from presentation; immunosuppression has been
stopped since two months and rechallenge with mesalazine has
been unconsequential, demonstrating that the autoimmune phe-
nomenon was not drug-related. Ulcerative colitis may be com-
plicated by either immune thrombocytopenia or hemolytic ane-
mia. To our knowledge this is the only case of full Evans’ syn-
drome reported in a patient with ulcerative colitis. Autoimmune
hemolytic anemia in these cases seems refractory to immuno-
suppression and often requires splenectomy or colectomy. In our
case a prolonged immunosuppressive regimen determined slow
but progressive improvement and a complete recovery was pos-
sible without recourse to surgical interventions.

PO096
EFFECTIVE TREATMENT OF AUTOIMMUNE HEMOLYTIC ANEMIA AND 
HAIRY CELL LEUKEMIA WITH INTERFERON-α

C. Cesana, B. Brando, F. Chiodo,* R. Cairoli, L. Intropido, 
P. Bernuzzi, E. Morra
Department of Hematology and *Service of Microbiology, 
Niguarda Ca’ Granda Hospital, Milan

Hairy cell leukemia (HCL)-related autoimmune hemolytic ane-
mia (AHA) is extremely unusual. Although interferon-α is effec-
tive in HCL, the well-known capacity of interferon to promote
autoimmunity makes its use controversial in the presence of
HCL-related autoreactive disorders. The potential therapeutic
role of the drug in such occurrences is largely unknown. A 57-
year old female presented in September 1998 with weight loss,
fatigue and jaundice. Hepatosplenomegaly was found. Peripher-
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al blood showed hemoglobin (Hb) 68 g/L, white blood cells 4.8
×109/L (neutrophils 51%, lymphocytes 33%, monocytes 16%),
platelets 153 × 109/L, MCV 104 fL, and aniso-poikilocytosis with
microspherocytes. Reticulocytes were 660 ×103/µL. Lactate
dehydrogenase, total/unconjugated bilirubin and β2-microglob-
ulin were increased to 537 (range 10-500) U/L, 2.45/1.87 (ranges
0.25-1 and 0.2-0.7) mg/dL, and 3.1 (range 0.6-2.6) microg/mL,
respectively. Haptoglobin was 8 (range 32-205) mg/dL. The
Coombs’ test was positive for IgG and C3d. Circulating immune
complexes were unremarkable. Hepatitis B surface antigen
(HbsAg) was positive. Hepatitis B virus(HBV)-DNA was unde-
tectable by polymerase chain reaction. Liver function tests sug-
gested an HBsAg carrier status. Bone marrow showed hypercel-
lularity with erythroblastosis, and no lymphoid infiltration. An
idiopathic AHA was diagnosed. Oral prednisone 1 mg/kg/day was
started with Hb and haptoglobin normalization, and then
tapered at a rate of 10 mg per week, conditioning HBV-DNA
positivization and periodical hepatitis reactivations. After 7
months, chronic compensated hemolysis recurred. Maintenance
prednisone doses were continued. Beta2-microglobulin pro-
gressively increased. In July 1999, pancytopenia and further
spleen enlargement developed. Peripheral hairy cells phenotyp-
ically staining for CD19, CD20, CD22, CD11c and CD25 appeared.
Marrow and liver biopsies showed focal infiltration with typical
hairy cells, and liver cirrhosis. HCL was diagnosed. In January
2000, interferon-α 3 MU s.c. thrice p.w. was started. Mainte-
nance prednisone was continued. Shortly after interferon-α ini-
tiation, Hb progressively increased and haptoglobin stably
returned within normal. Peripheral hairy cells disappeared with-
in 4 months, β2-microglobulin and spleen size progressively
diminished. Since HBV-DNA positivity persisted, in June 2000
lamivudine 100 mg/day p.o. was started. Interferon-αwas tem-
porarily withdrawn until HBV-DNA negativization, which
occurred within 1 month and allowed prednisone withdrawal.
During interferon-α discontinuation, AHA transiently recurred.
Nine months after interferon-α initiation, a partial remission of
the HCL was associated with undetectable hemolysis. This case
(i) confirms previous observations indicating that immunosup-
pression is not the most appropriate treatment of HCL-related
autoimmune hemolysis (ii) suggests that, although interferon-
α is known to promote rather than to cure autoimmunity, AHA
recovery may parallel the clinical response of HCL to interferon-
α, (iii) indicates that other drugs known to be curative for the
HCL could be used successfully on similar occasions.

PO097
TWO NEW HEMOGLOBIN DISTRIBUTION WITHD-BASED INDEXES 
TO IDENTIFY β-THALASSAEMIA TRAIT

P. Vicinanza, L. Catalano,# M. Vicinanza, F. Franco, D. Caputo,*
G. Pistolese,° S Rocco,° B. Rotoli#

Servizio di Medicina di Laboratorio, *Medicina di Urgenza e
°Servizio Immunotrasfusionale, Azienda Ospedaliera ”S. Giovan-
ni di Dio e Ruggi d’Aragona”, Salerno; #Cattedra di Ematologia,
Università Federico II, Napoli

Since the early seventies, a number of indexes have been pro-
posed to detect subjects carrying heterozygous β-thalassemia
genes (BTT = β thalassemia trait), by simple and inexpensive
screening methods. We have developed two new indexes, termed
discriminating β thalassemia trait index one and two (DIBTT1

and DIBTT2), which reliably recognize BTT subjects in real time
by automatic blood cell counting. Peripheral blood samples from
937 microcytemic (MCV <80fL) subjects were evaluated by an
automated hematologic analyzer (H3 Bayer), which measures
simultaneously the following parameters: RBC; Hb; MCV; Ht;
MCH; CHCM; RDW; %HYPO-E; %MICR-E; and HDW. The system
software was properly set to automatically calculate also DIBTT1
and DIBTT2 obtained using the following formules:

DIBTT1=[(RDW × MCV x%HYPO-E)/(100 × RBC × %MICR-
E)]+MCH;

DIBTT2= [(RDWxMCV × %HYPO-E × HDW) × (Ht-3 × Hb)/(100
× RBC × %MICR-E × CHCM)]. 

Hemoglobin fractions were measured by a high performance
liquid chromatography system (VHTS, Biorad Laboratories, Se-
grate, Italy). Statistical processing was performed using the Excel
software (Excel 97, Microsoft Corporation, USA). Among the 937
microcytemic subjects, BTT was consistently diagnosed by the
DIBTT1 and DIBTT2 indexes, provided that the subjects were
divided into two groups. DIBTT1 correctly identified all patients
whose hemoglobin distribution width (HDW) was between 2.2
and 3.5 g/dL, while DIBTT2 correctly identified all patients with
HDW < 2.2 or > 3.5 g/dL. Compared to a detection method based
on haemoglobin chromatography, the two new indexes allowed
a correct diagnosis of BTT in 84.3% of cases; the concordance
was absolute (100%) when a few categories of subjects were
escluded (pregnant women, children younger than 7 years, neo-
plastic patients, transfused or hemorrhagic patients, anemic
patients given iron treatment and patients in dialysis).  Since
DIBTT1 and 2 can be directly calculated by the autoanalyzer in
real time at no additional cost, they are excellent candidates to
screen healthy adult subjects for BTT. 

PO098
AUTOMATIC DIAGNOSIS OF CRYOAGGLUTININEMIA

P. Vicinanza, M. Vicinanza
Servizio di Medicina di Laboratorio, Azienda Ospedaliera 
“S. Giovanni di Dio e Ruggi d’Aragona”, Salerno 

Pneumonia caused by mycoplasma pn. is not frequent, and may
cause therapeutic problems, mainly among young patients, as it
is resistant to broad-spectrum antibiotics. We have recently
observed three children with a common story of sore throat,
cough, headache, lung opacity to the X-ray, and ampicillin resis-
tance. Basal work-up was normal with the exception of increased
ESR and serum IgM, and abnormalities of peripheral blood 
examination by automatic counter consisting of: reduction of the 
equivalence Ht=Hb×3, increased RDW, MCH and E-MACR,
MCHC>CHCM; MCVc>MCV, presence of double erythrocyte pop-
ulation, leukocytosis with neutrophilia. The hypothesis that these
abnormalities could have been caused by the presence of cold
IgM agglutinins was confirmed by the fact that the analysis of the
same samples, performed by the H3-Bayer counter after 30
minute warming at 37°C, showed normality of all the altered
parameters. The presence of serum antibodies to mycoplasma pn.
confirmed the infectious origin of the cold agglutinins and the
children were cured by the administration of oral macrolides. In
summary, we believe that a careful consideration of graphics and
erythrocyte indexes can offer relevant data to correctly diagnose
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these cases. In particular, we wish to underline the imbalance of
the equivalence (Ht=Hb×3), which is reduced (Ht<Hb×3) due to
reduced count of agglutinated erythrocytes, the increased RDW,
due to the presence of double erythrocyte population, the over-
valuation of MCV, due to the hemagglutination, (MCVc= mean
corpuscular volume calculated as follows: (Hb×100)/(CHCM×RBC).
MCV= directly measured by the autoanalyzer. MCHC=
(Hb×100)/(MCV×RBC). CHCM= directly measured.

PO099
HETEROZYGOUS β-THALASSEMIA AND HOMOZYGOUS 
H63D HEMOCHROMATOSIS IN A CHILD: A 16-YEAR FOLLOW-UP

I. Tardivo, M. De Gobbi, A. Roetto, J. Jachnik, R. Miniero
Department of Clinical and Biological Sciences, University of
Turin, Ospedale San Luigi, Orbassano (TO)

Children with β-thalassemia trait (β-th) present slight inef-
fective erythropoiesis and erythroid hyperplasia; there is little
evidence of moderate increase of iron absorption. Nevertheless,
they often suffer from iron deficiency, as do non-affected chil-
dren, due to the most common causes of iron depletion found
during development. In a few patients biological parameters are
indicative of increased iron stores. It is probably that other fac-
tors are involved in these rare cases. Hereditary hemochro-
matosis (HFE) is an autosomal recessive disorder that affects
1:200-1:400 individuals of European descent. Most of them are
homozygous for C282Y mutation; a few are homozygous for
H63D mutation. The association of the β-thalassemia gene and
HFE gene is rather rare also in Italy. The relationship between β-
thal and hemochromatosis in determining iron overload is con-
troversial. It has been demonstrated that the coinheritance of β-
thal and a homozygous C282Y HFE may increase the risk of
developing iron overload. Data regarding the association of 
β-thal with homozygous H63D are absent in the developmen-
tal age. We report hematological parameters and iron indices in
a child with β-thal and homozygous H63D hemochromatosis
followed for 16 years. Case report. At the age of 3.2 years rou-
tine blood analysis showed the presence of a β-thal with unex-
pected high level of serum iron. Hematological follow-up con-
firmed the moderate degree of anemia and persisting high lev-
els of iron indices throughout the years. The table reports these
values. At the age of 19 years the patient was diagnosed
homozygous for H63D HFE.

Age, years.months Hb Iron Transferrin TS Ferritin
g/dL µg/dL mg/dL % ng/mL

3.2 10.9 174 342 41 ---
6.7 10.7 85 270 25 ---
9.10 11.7 67 262 21 ---
12 12.8 94 --- --- 32
12.11 12.3 114 --- --- ---
14.2 12.4 135 230 47 ---
15.2 13.6 94 --- --- 48
15.9 13.3 123 303 34 45
16.2 13.6 139 315 35 66
17.1 14.1 162 272 48 127
18.10 14.0 171 260 53 118
19.1 13.6 178 263 54 246
19.2 13.2 160 242 53 144

Discussion. Children with β-thal unusually present elevated
iron indices as described in this case. These findings must sug-
gest the coexistence of other abnormal conditions, such as HFE.
Cases of homozygous H63D in β-thal are rarely reported in
adults and the capacity of this situation to determine iron over-
load remains speculative. To our knowledge there are no other
reports concerning children. This case suggests the possibility of
an increased risk of developing iron overload for carriers of β-
thal associated with mild HFE genotype H63D homozygous, as
observed for C282Y homozygous.

PO100
SERUM ERYTHROPOIETIN LEVELS IN MEGALOBLASTIC ANEMIA

A. Fragasso, F. Casino,* C. Mannarella,° M. Pilato,# 

A. Sacco
*U.O. di Medicina Interna, U.O. di Nefrologia; °Servizio 
Immunotrasfusionale; #Laboratorio Analisi, Presidio Ospedaliero
di Matera, ASL 4 Matera

We have evaluated serum erythropoietin levels (S-EPO) using
commercial radioimmunoassays (DSL-1100) in 27 patients (15
males, 12 females), mean age 69 (range 38-90), with mega-
loblastic anemia prior to any therapy (25 vitamin B12 deficien-
cy, 2 folic acid deficiency) without liver disease or kidney fail-
ure. Reference subjects are 30 healthy persons (S-EPO
5.9±6.4mU/mL; Ht% 42.8±2.7). On the basis of values of S-EPO
(72±77mU/mL, range 8-396) and hematocrit (Hct%22±4.5) we
have calculated O/P ratio (0.66±0.14) that showed an inade-
quate erythropoietin response to anemia: only 6 out of 27
patients have a normal O/P ratio (≥0,80). We have also evaluat-
ed LDH (2117± 1941U/L) and reticulocyte count using flow
cytometry (Ret. N° 329±204 106µL, HFR%5.4±3). S-EPO is
inversely related, though non significantly, with hemoglobin (Hb)
levels (r=-0.256); Hb is inversely and significantly related with
LDH (r=-0.608). The inadequate erythropoietin response in
megaloblastic anemia is referred to an increase of its utilization
by hyperplastic bone marrow erythroid compartment. In 21
patients was evaluated the erythroid/granulocyte ratio (E/G), a
useful parameter in assessing erythroid activity (n.v. ≤ 0.7). Mean
values of E/G ratio are higher than normal (1,3±0.7; range 0.5-
2.9); only 4 patients have E/G ratio<0,7. We have not found any
relationship between E/G ratio and S-EPO (r=-0.09) nor between
E/G ratio and O/P ratio (r=-0.11). In megaloblastic anemia there
is an inadequate erythropoietin response; we have not found a
well defined correlation between S-EPO and red blood cell pre-
cursor mass as measured by bone marrow morphology. 
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PO101
ISOLATION AND CHARACTERIZATION OF MESENCHYMAL STEM CELLS
FROM NORMAL BONE MARROW 

D. Soligo, N. Quirici, P. Bossolasco, F. Servida, C. Lumini,
G. Lambertenghi Deliliers

Department of Hematology, Ospedale Maggiore IRCCS; Universi-
ty of Milan and Fondazione Matarelli, Milan

Mesenchymal stem cells (MSC) are a population of multipo-
tent cells which can be isolated from the adult bone marrow
(BM) and retain the capacity to proliferate and differentiate into
multiple mesodermal tissues including bone, cartilage, tendon,
muscle and fat. We previously reported that the monoclonal
antibody (MoAb) to the low-affinity nerve growth factor recep-
tor (anti-NGF-R) stains BM mesenchymal cells (Cattoretti et al.,
Blood 81:1726, 1993). We now show that LNGF-R antibodies
label MSC with high specificity and purity in the adult bone
marrow and compare these cells to those isolated by plastic
adherence (PA) and CD45-/anti-glycophorin A- selection. Low-
density mononuclear cells (LDMNCs) from normal BM were
immunomagnetically separated (MACS, Miltenyi Biotech, Ger-
many) with a-NGF-R MoAbs, with α-CD45-/anti-glycophorin
A- MoAbs or by means of PA (Pittenger et al.) and grown in
IMDM + 20% FBS + βFGF (10 ng/mL) to induce fibroblastic dif-
ferentiation: the proliferation capacity of NGF-R+ cells was
always greater than that of CD45-/α-glycophorin A- and PA
cells, with expansion values up to 1.5×108-fold after 2 months
of culture, 2 to 3 log better when compared to the other frac-
tions. Immunophenotypic analysis performed after 2 and 4 weeks
of culture always showed a rapid decrease in the expression of
NGF receptor, while the great majority of the cells had fibrob-
lastic markers, with a persistence of residual CD14+/CD45+

hematopoietic cells in MCs obtained by plastic adherence even
after numerous rounds of selection. To evaluate the clonogenic
potential of MSC, CFU-F were assessed in limiting dilution
assays: the frequency of stromal precursors was always greater
in the NGF-R+ fraction (up to 1 colony/72 cells seeded), while the
NGF-R- fraction never gave rise to CFU-F colonies. To assess the
multipotential capacity of these cells, adipogenic and osteogenic
differentiation assays were performed. As revealed by Oil Red-
O staining, NGF-R+ cells showed an increasing number of
adipocyte colonies starting from two weeks after seeding, 
CD45-/glycophorin A- cells gave only a few colonies or single
adipocytes and PA cells only differentiated in single adipocytes.
Furthermore, NGF-R+ cells driven to osteogenic differentiation
clearly showed a higher number of aggregates with an increased
expression of alkaline phosphatase activity and calcium accu-
mulation, as revealed by Alizarin Red staining. All these data
suggest that positive selection with the low affinity NGF-R anti-
body is the method of choice to obtain pure and multipotent
MSC.

PO102
HUMAN BLADDER CARCINOMA CELL LINE 5637 ACTIVATES 
INFLAMMATORY CELLS TO PRODUCE HEPARIN-BINDING ENDOTHELIAL
GROWTH FACTOR: A POSSIBLE REGULATORY LOOP INVOLVING
CXCR4/CXCL12 SYSTEM

F. Vinante, A. Rigo, G. Pizzolo
Department of Clinical and Experimental Medicine, Section of
Hematology, University of Verona

Heparin-binding EGF-like growth factor (HB-EGF) is a widely
expressed EGF superfamily member which binds to EGF recep-
tor tyrosine kinases 1 or 4 (HER-1, -4), supports mitogenic and
angiogenic activities for numerous types of carcinoma also
inducing secondary factors, such as VEGF, and is the receptor for
diphtheria toxin (DT). Using molecular (RT-PCR cloning, North-
ern blot, flow cytometry, ELISA) and functional (mitogenic activ-
ity on BALB/c 3T3 cells, sensitivity to the pro-apoptotic effect of
DT) approaches we have previously shown that recombinant
GM-CSF can specifically regulate the production of HB-EGF in
normal and neoplastic myeloid cells in vitro. We studied now
whether cancer cells releasing GM-CSF were able to induce neu-
trophils (PMN), monocytes (Mo) and lymphocytes (PBL), to pro-
duce HB-EGF. We found that the conditioned medium of the
human bladder carcinoma cell line 5637, which is rich in GM-
CSF, was a powerful inducer of HB-EGF in PMN, Mo and PBL, in
a fashion similar to that observed in our previous experiments
using recombinant GM-CSF in vitro. Tests with neutralizing anti-
GM-CSF and anti-GM-CSF receptor mAbs specifically inhibited
the production of HB-EGF by PMN, Mo and PBL. The cell line
5637 was able, via GM-CSF, to induce potentially infiltrating
reactive PMN, Mo and PBL to produce HB-EGF which would in
turn support the proliferation of the carcinoma cells themselves,
which express HER-1 tyrosine kinase. Though HB-EGF is an
autocrine growth factor for some types of epithelial cancers, our
data provide evidence that inflammation- and immunity-relat-
ed cells can be driven by the neoplastic cells which they infil-
trate in vivo, to produce factors, namely HB-EGF, favoring neo-
plastic growth and angiogenesis. Interestingly, both inflamma-
tory cells and cancer cells express CXCR4 chemokine receptor
and co-localize to tissues rich in CXCL12 (formerly SDF-1, the
ligand for CXCR4). Preliminary data show that stimulation of
CXCR4 via CXCL12, induces inflammatory cells to release
cytokines, favoring both GM-CSF and HB-EGF up-regulation.
Our data provide evidence that chemokines relevant to cancer
and inflammatory cell homing can also trigger the production of
factors involved in angiogenesis and cancer growth.

PO103
A NEW HUMAN STEM CELL LINE EXPRESSING CD133 IN THE ABSENCE 
OF SURFACE CD34 ANTIGEN 

C. Delfini, F. Centis, F. Falzetti,* L. Tabellini, F. D’ Adamo,
A. Tabilio*
Department of Onco-Hematology, S. Salvatore Hospital, Pesaro,
*Department of Clinical and Experimental Medicine, Hematology
and Clinical Immunology Section, University of Perugia 

Recent evidence indicates that the most primitive blood
hematopoietic stem cell (HSC) resides among cells lacking CD34
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and lineage commitment markers (CD34-, Lin-). Unfortunately,
these primitive HSC are extremely rare (0.2%) among the CD34-
cell population and their identification has been hampered by
the laborious isolation procedure and the small yeld of cells
obtained by various methods of isolation used so far. Therefore
a priority has been to search for cell lines with HSC character-
istics in order to facilitate research in this area. We have estab-
lished a human fibroblast-like cell line, designated GM-490,
from the marrow of a patient with acute lymphoblastic leukemia.
GM-490 cells have the morphology typical of adherent fibrob-
lasts, cytogenetic studies revealed a complex 56xy karyotype
and molecular analysis studies excluded their leukemic origin.
GM-490 cells express CD29, the β1 integrin receptor; CD36, the
thrombospondin receptor; CD71, the transferring receptor but
lack CD34, HLA-DR and all lymphoid, erythroid and myeloid
markers. We have found that the majority of GM-490 cells
express the novel hematopoietic antigen CD133 and the SCF
receptor, c-kit, (CD117). Large amounts of SCF (3711pg/mL) are
secreted in the supernatant, suggesting an autocrine mecha-
nism of proliferation. We suppose that GM-490 arose from the
marrow microenvironment where the majority of CD34- HSC
reside in a quiescent state. This cell line represents a useful mod-
el to study the designated hierarchy of HSC.  

PO104
IN VITRO GENERATION OF MUSCLE CELLS FROM ADULT HUMAN BONE
MARROW

D. Soligo, P. Bossolasco, G. Comi, S. Corti, S. Strazzer, 
N. Quirici, G. Lambertenghi Deliliers
Dipartimento di Ematologia, Ospedale Maggiore IRCCS e 
Università degli Studi di Milano; Fondazione Matarelli, Milano;
Lab. Biochimica, Clinica Neurologica, IRCCS "Ospedale Maggiore
Policlinico", Milano

Bone marrow, the major source of adult hematopoietic stem
cells (HSCs) also contains mesenchymal stem cells (MSCs) which
have the ability to proliferate and differentiate into multiple cell
types contributing to the regeneration of mesenchymal tissues
such as bone, cartilage, adipose and stroma. Some investigators
have reported sporadic in vitro formation of myotubes from bone
marrow mesenchymal stem cells using 5-azacytidine (Wakitani,
1995) or amphotericinB (Phinney, 1999). We now report the
generation of muscle cells from unfractioned human bone mar-
row in culture. In particular, bone marrow cells obtained from
ribs resected at the time of thoracotomy in 7 lung cancer
patients were plated in DMEM supplemented with 10% FCS and
the supernatant of the cultures replated weekly. The adherent
fractions and the supernatant of the cultures were analyzed by
immunohistochemistry, Westen blot and RT-PCR. A variable per-
centage of desmin+ cells (ranging from 5 to 30-40%) was
observed in the adherent fractions mixed with a majority of TE7+

and CD14+ cells. Starting from the third and the fourth adher-
ent fractions, numerous long multinucleated desmin+ cells
(myotubes) were observed in 4 cases. These data show, for the
first time, that myotubes can be generated from the adult human
bone marrow. In view of the recent reports of the in vivo regen-
eration of both skeletal and cardiac damaged muscle after bone
marrow transplant in mice, these results could open the way to
cell therapies for muscle regeneration and repair. 

1. Wakitani S, Saito T, Caplan AI. Myogenic cells derived from rat
bone marrow mesenchymal stem cells exposed to 5-azacytidine.
Muscle Nerve 1995 18:1417-26.

2. Phinney DG, Kopen G, Isaacson RL, Prockop DJ. Plastic adherent
stromal cells from the bone marrow of commonly used strains of
inbred mice: variations in yield, growth, and differentiation. J Cell
Biochem 1999; 72:570-85. 

PO105
A HIV-1 POL GENE DERIVED SEQUENCE INCREASES THE EFFICIENCY 
OF TRANSDUCTION OF HUMAN NON DIVIDING MONOCYTES 
AND T-LYMPHOCYTES BY LENTIVIRAL VECTORS

M. Introna, F. Bambacioni,° C. Casati,° M. Serafini,°
M. Manganini, D. Esposito, A. Follenzi,* L. Naldini,*
A. Rambaldi,# A. Biondi,° J. Golay 
Istituto di Ricerche Farmacologiche "Mario Negri", 20152 Milano;
°Centro "M. Tettamanti", Clinica Pediatrica Università di Milano
Bicocca, Ospedale San Gerardo, Monza; *Institute for Cancer
Research and Treatment, University of Torino, Candiolo; 
#Division of Hematology, Ospedali Riuniti, Bergamo

Gene therapy would greatly benefit from the development of
viral vectors capable of transducing resting cells. We have inves-
tigated the capacity of two HIV-1-derived lentivectors, differing
for the presence of a 118 bp pol fragment, to infect either cell
lines or primary cells of different hematopoietic lineages. We
show that both vectors work well achieving higher frequency of
transduction compared to a Moloney-derived oncovector. Infec-
tion of proliferating human T-lymphocytes revealed that the
lentivirus carrying the pol fragment (cPPT) is the most effective,
transducing up to 78% of cells compared to 42% for that with-
out the additional sequence (no cPPT). In contrast, when tested
on proliferating tonsillar B-cells, neither of the lentiviruses
showed any transducing activity, in spite of very efficient trans-
duction of all studied B-cell lines. Most interestingly, the two
viruses differed in their capacity to infect non-proliferating pri-
mary cells: only the cPPT virus showed significant transduction
(up to 29 %) of T-lymphocytes and this only after IL-2 activa-
tion of the cells, whereas both lentiviruses showed high effi-
ciency on monocytes, with the cPPT virus transducing 72-90%
of the cells with high expression levels. Finally, neither virus
transduced resting B lymphocytes at all. These data show that
the pol sequence significantly improves the vectors with respect
to non-proliferating T-lymphocytes and monocytes, although
fully resting T-cells, in the absence of IL-2, are not efficiently
transduced by any vector. Finally, primary B-cells, but not B-cell
lines, are completely resistant to infection by lentiviruses

PO106
DEGRADATION OF THE CD3-ζ CHAIN OF T ACUTE LYMPHOBLASTIC
LEUKEMIA CELLS BY THE PROTEASOME COMPLEX

G.F. Torelli, R. Paolini,* A. Vitale, A. Santoni,* A. Guarini, R. Foà 
Dipartimento di Biotecnologie Cellulari ed Ematologia and
*Dipartimento di Medicina Sperimentale e Patologia, University
‘La Sapienza’, Rome 

Ubiquitination and the consequent degradation of ubiquiti-
nated proteins by the proteasome pathway plays an important
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role in the control of several cellular processes, including cell
cycle progression, signal transduction, transcriptional regulation
and apoptosis. Abnormalities of this process have been implicat-
ed in the pathogenesis of malignant transformation. The integri-
ty of the T-cell receptor complex (TCR/CD3) transduction machin-
ery is central to T-cell development and to T-cell effector func-
tion. The ζ subunit of the T-cell antigen receptor complex is
thought to be required for targeting nascent receptor complex-
es to the cell surface and for receptor-mediated signal trans-
duction. T cells from a variety of hematologic and solid malig-
nancies show a defective TCR ζ chain expression, which is some-
times reversible after T-cell stimulation. In this study we analyzed
the TCR-CD3- ζ complex and the signal transduction apparatus
of T acute lymphoblastic leukemia (T-ALL) blast cells and verified
the possible presence of aberrations of the ubiquitin-proteasome
system. Eight out of 8 T-ALL studied showed a marked reduction
in the expression of the ζ chain, evaluated by immunoprecipita-
tion and Western blot analysis. A variety of tyrosine kinase pro-
teins, such as p56lck, ZAP70 and SYK, were normally present. The
expression of the FcεRIγ chain (a protein belonging to the ζ sub-
family) was also evaluated and found absent in all cases. In order
to confirm that this aberration was specific to T-ALL blasts, we
investigated 2 cases of large granular lymphocyte expansion, a
disorder of mature circulating CD3+/CD8+ lymphocytes, and found
that cells obtained from these patients expressed the ζ chain at
normal levels. The reduction of the ζ chain protein was not
reversible after 72 hours’ stimulation with the anti-CD3 mAb (1
µg/mL), IL-2 (1000 UI/mL) or the combination of both. To eval-
uate whether the reduced protein expression corresponded to a
defect at the mRNA level, a Northern blot analysis was performed
in one case. T-ALL blasts, when compared to T lymphocytes from
normal donors, presented a comparable quantity of mRNA encod-
ing for the ζ chain. We therefore hypothesized that the observed
reduction of protein expression could be secondary to an
increased degradation at the proteasome level. Following incu-
bation of blast cells with epoxomicin, a potent and selective
inhibitor of the proteasome, a marked increase of the concen-
tration of the ζ chain was observed in the 4 cases studied. More-
over, an increase in the CD3 protein expression on the cell sur-
face was documented. The results of this study indicate that the
expression of the ζ subunit of the T-cell antigen receptor com-
plex is consistently reduced in T-ALL and that degradation of the
protein is mediated by the proteasome system. Reconstitution of
ζ chain expression seems to regulate the maturation of these
cells. This abnormality may play a role in the altered differenti-
ation pathway of T-ALL and thus account for the developmental
block of these cells and for the uncontrolled expansion of imma-
ture T-cell blasts. 

PO107
HUMAN RECEPTOR-TYPE TYROSINE PHOSPHATASE γ IS EXPRESSED IN
HEMATOLOGIC MALIGNANCIES AND SELECTIVELY INHIBITS ERYTHROID
DIFFERENTIATION 

C. Tecchio, F. Vinante,* G. Pizzolo,* C. Sorio
Department of Pathology, Section of General Pathology; *Depart-
ment of Clinical and Experimental Medicine, Section of Hema-
tology, Verona University, Verona  

The initiation, extent and termination of tyrosine phosphory-
lation is critical for cell homeostasis and is determined by the

concerted activities of protein tyrosine kinases (PTKs) and pro-
tein tyrosine phosphatases (PTPs). Little is known about the phys-
iological roles of PTPs. The PTP superfamily, which is character-
ized by at least one conserved catalytic domain, includes: clas-
sical PTPs comprising transmembrane (receptor-like PTPs) and
non-transmembrane (non-TM) forms, dual-specificity (DSPs) and
low molecular weight (LMPs) phosphatases. Experimental evi-
dence for a role of PTPγ, a transmembrane component of the PTP
superfamily, in hematopoiesis has come from the study of the
effects of the perturbation of PTPγ expression in the differenti-
ating murine embryonic stem cells ES-D3. In appropriate culture
conditions these cells differentiate showing a sharp peak of Ptpγ
gene expression between 14 and 16 days of their differentiation
into the different cell types. In this model, the clones derived
from Ptpγ-antisense transfected ES-D3 cells did not produce
hematopoietic colonies, while clones derived from Ptpγ-sense
transfected ES-D3 cells displayed a block in the erythro-myeloid
differentiation program. In the present study we evaluated PTPg
expression in human hematopoietic cells. PTPγ expression was
confined, in healthy subjects, to the macrophages of the thymus,
to the germinal center macrophages of the lymphatic follicles of
spleen, lymph nodes and tonsils and to the lymphocytes of the
follicular marginal zone of the spleen. Bone marrow and periph-
eral blood cells did not express PTPγ. The study was then focused
on hematopoietic malignancies: 26 leukemia/lymphoma cell
lines and 52 cases of acute myeloblastic and lymphoblastic
leukemia were analyzed. PTPγ expression was observed in 50%
of the cell lines and 30% of the primary leukemias. To determine
whether PTPγ expression could alter hematopoietic cell differ-
entiation, K-562 leukemic cells, which do not express PTPγ and
can be induced to differentiate toward erythroid or megakary-
ocytic lineages, were stably transfected with a PTPγ cDNA. K-562
erythroid differentiation induced by sodium butyrate was
reduced in the transfected clones as compared to the control
clones. PTPγ expression did not affect phorbol esters or stau-
rosporine-induced megakaryocytic differentiation of the same
clones. Thus, we identified the cell types that constitutively
express PTPγ in the hematopoietic system, established that this
molecule is expressed in neoplastic conditions, and demon-
strated in the κ-562 leukemic cell line that PTPγ expression is
associated with a selective inhibition of erythroid differentiation.

PO108
TWO NOVEL MUTATIONS IN THE FERROCHELATASE GENE IN
ITALIAN PATIENTS WITH ERYTHROPOIETIC PROTOPORPHYRIA

E. Di Pierro, F. Martinez di Montemuros, E. Bissolotti, 
G. Biolcati,* G. Fiorelli, M.D. Cappellini
Centro Anemie Congenite, Ospedale Maggiore Policlinico IRCCS,
Dipartimento di Medicina Interna, University of Milan; *Centro
per le Porfirie, Osp. S. Gallicano, Rome 

Erythropoietic protoporphyria (EPP) is an autosomal dominant
disease due to reduced activity of ferrochelatase (FECH), a mito-
chondrial enzyme that catalyzes the insertion of iron in the pro-
toporphyrin molecule in the final step of the heme biosynthet-
ic pathway. The disease is biochemically characterized by
increased protoporphyrin levels in erythrocytes, plasma and
feces. The clinical manifestations have a childhood onset char-
acterized by mild to moderate cutaneous photosensitivity, mild
anemia and in 5-10% of the cases by progressive hepatic fail-
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ure. Besides the elevated concentrations of free protoporphyrin
in erythrocytes, plasma and stools and normal urinary porphyrins,
diagnosis of EPP can be confirmed by the presence of fluores-
cent reticulocytes in peripheral blood smears. The FECH gene
contains 11 exons and spans about 45 kb on the long arm of
chromosome 18. The molecular analysis of FECH gene has so far
allowed the identification of 28 different mutations responsible
for EPP in 31 unrelated families, showing a high genetic het-
erogeneity with most families harbouring a unique molecular
defect. The aim of this study was the identification of genetic
abnormalities in Italian EPP patients by means of a rapid, sim-
ple and reliable molecular biology technique. Four patients with
clinical and biochemical signs of EPP have been characterized in
this preliminary study. Molecular analysis of the FECH gene was
performed by PCR amplification of the entire coding region fol-
lowed by denaturing gradient gel electrophoresis (DGGE) and
automated direct nucleotide sequencing. Fluorocyte detection
was carried out by flow cytometry by diluting 10 µL of EDTA-
fresh blood in 10 mL of phosphate buffered solution, pH 7.2.
Three different molecular defects have been identified among
the four EPP patients: one small insertion (213 insT) in exon 3
has been identified in two unrelated cases and is responsible for
a frame-shift leading to a premature stop at residue 80; a 14 bp
deletion in exon 5 (488-502) also causing the protein truncation
at amino acid 170; a missense mutation (791 C→T) in exon 7
resulting in a Ser to Leu amino acid substitution at position 264.
The latter two mutations are new findings, being identified for
the first time in the Italian population, while the 213insT defect
has been previously reported by other authors in two Swiss
patients. The diagnostic power of gene analysis is especially
important in family screenings because it provides a specific
basis for counselling of affected family members. In our series
of relatives we have identified one symptomatic and 3 asymp-
tomatic carriers confirming the usefulness of molecular analy-
sis of the FECH gene.

PO109
EX VIVO EXPANSION OF TRANSPLANTABLE PRIMITIVE STEM CELLS 
OF ADULT HEMOPOIETIC TISSUES 

W. Piacibello, L. Gammaitoni, S. Bruno, M. Gunetti, F. Sanavio,
M. Falda, F. Fagioli, M. Aglietta
Department of Biomedical Sciences and Human Oncology, 
University of Torino Medical School, Stem Cell Candiolo, Torino

Understanding the repopulating characteristics of human
hematopoietic stem/progenitor cell fractions is crucial for pre-
dicting their performance after transplant into patients receiv-
ing high-dose radio-chemotherapy. Based on the previous
demonstration of the potent mitogenic effect of FLT3 ligand (FL),
stem cell factor (SCF) and thrombopoietin (TPO) on cord blood
stem cells, we chose to focus on these cytokines without or with
the addition of IL6 and IL3, to investigate their effect on the pro-
liferation, the self renewal potentials and the in vivo repopulat-
ing capability of CD34+ cells of different ontogeny status (bone
marrow, BM and mobilized peripheral blood, MPB) after ex vivo
manipulation. CD34+ cells were cultured in stroma-free suspen-
sion cultures in IMDM containing either 10% FCS or pooled
human sera in the presence of various combinations of FL, SCF,
TPO, IL6±IL6R and IL3. Cultures were either semi-depopulated

every week by removal of half culture volume, which was
replaced by the same amount of fresh medium and growth fac-
tors or doubled every week by adding the same volume of fresh
medium and growth factors. Cells of each set of wells were har-
vested weekly, counted and aliquots were kept for assessment
of immunophenotype, CFC and LTC-IC content. Of the various
growth factor (GF) combinations many proved able to sustain a
certain degree of cell production, which, after 6-7 weeks, ranged
from 4.8×106 to 268×106 cells/well. When suspension cultures
were extended for longer periods of time, only a few GF combi-
nations, containing FL, SCF, TPO±IL6 proved capable of sup-
porting prolonged and increasingly greater cell production,
which persisted for up to 16 weeks and reached 125,000-fold the
initial number. Accordingly, also the output of committed prog-
enitors persisted and kept increasing up to 12-15 weeks 
(up to > 7,000-fold). Limiting dilution analyses showed that not
only LTC-IC persisted, but also underwent a certain degree of
expansion (up to 5 weeks). To demonstrate that the expanded
cells also retained their in vivo repopulating ability, sublethally
irradiated NOD/SCID mice were injected with either decreasing
concentrations of unmanipulated CD34+ BM and MPB cells or
the corresponding progeny of initial 40 to 80×103 CD34+ cells
which were expanded in vitro for up to 3 weeks. Cytofluorimet-
ric and DNA analysis of the BM cells of the engrafted animals
showed that SRC were not only maintained up to 25 days of cul-
tures, but also expanded after 2 to 3 weeks. However, in con-
trast to CB experiments, FL + TPO were necessary, but not suf-
ficient to allow such an expansion. In addition to these two
growth factors, other growth factors, among which SCF, IL6,
IL6+IL6R and also very low doses of IL3, seem to be important for
SRC maintenance and expansion of BM and MPB more 
primitive stem cells.

PO110
CAPILLARY ELECTROPHORESIS TO DETECT IGH HEAVY CHAIN
MONOCLONAL REARRANGEMENT AND TO STUDY MINIMAL RESIDUAL
DISEASE IN MULTIPLE MYELOMA

E. Novella, I. Giaretta, P. Salgarelli, A. Piccin, F. Elice, 
D. Madeo, F. Rodeghiero
Dipartimento di Ematologia, Ospedale S. Bortolo, Vicenza 

A molecular-based capillary electrophoresis method was used
to study heavy chain immunoglobulin (IgH) gene rearrangement
and to detect minimal residual disease (MRD) in multiple myelo-
ma (MM). The method includes:1) PCR amplification using two
sets of sense primers from the IgH leader region and FRI respec-
tively and a unique antisense fluorescent primer JH; 2) identifi-
cation of a monoclonal band by capillary electrophoresis using
the GeneScan 3.1.2 ABI PRISM 310 program; 3) sequencing of
VDJ rearrangement to identify the hypervariable domains; 4)
synthesis of a CDRII sense primer and a CDRIII fluorescent anti-
sense primer for each patient. Thirty-four patients were recruit-
ed for this study, DNA was isolated from bone marrow aspirates
collected at diagnosis. In two patients DNA was obtained after
initiation of treatment. Monoclonal rearrangement was suc-
cessfully detected in 23/34 patients (67%), including the two
patients enrolled after chemotherapy. In 22 samples the clone
specific part of the nucleotide sequence of CDRIII was identified
by the forward primer, in one case the sequence was obtained
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by cloning. The sensitivity of this method has been tested in 10
patients, using the two specific primers constructed. For each
patient three different serials dilution (10-1-10-7) were prepared
by diluting DNA at diagnosis with DNA from a pool of normal
donors. PCR conditions were optimized to avoid any background
from control DNA. The sensitivity achieved was 10-4-10–5 in
accord to that reported in previous studies, employing ASO-
primers in a nested PCR technique. Patients underwent 2-3 VAD
courses; after peripheral blood stem cell (PBSC) mobilization
with cyclophosphamide (4-7gr/m2) patients were autografted
by melphalan (200 mg/m2) conditioning and infusion of PBSC
(>4×106/kg). After the treatment only three patients achieved
complete remission (CR) with disappearance of serum mono-
clonal protein and in only one a short-lived molecular remission
was assessed. The use of fluorescent primers allows us: to dis-
criminate immediately between mono, oligo and polyclonal sam-
ples; to identify the size of monoclonal rearrangement with a
variability of 1-2 nucleotides; to obtain a high sensitivity using
lower amount of DNA (500ng vs 1mg) in comparison to that
previously reported; to avoid cross-contamination risk associat-
ed with the nested-PCR strategy and simplify procedures; to
detect monoclonal rearrangement even in those patients in
whom treatment partially reduced the neoplastic clone. This
method could prove effective also in monitoring minimal 
residual disease in lymphoma and leukemia.

PO111
HUMAN TELOMERASE REVERSE TRANSCRIPTION SPLICING VARIANTS 
IN UMBILICAL CORD BLOOD 

G. Piras, M. Monne, A. Palmas, M. Murineddu, G. Latte, L. Arru,
A. Piredda, A. Gabbas
Reparto di Ematologia, Centro Trapianti Midollo Osseo, Ospedale
"San Francesco", ASL n°3, Nuoro

The human telomerase reverse transcriptase (hTERT) adds
telomeric repeats to the ends of human chromosomes playing a
key role in the long-term proliferative capacity of stem cells.
The extent of the telomere shortening and the role of the telom-
erase need to be investigated to better understand the stem cell
biology and its implication for stem cell transplantation. hTERT
expression is closely linked to telomerase activity and may be
regulated by different factors in different cellular contexts such
as post-transcriptional control, alternative splicing and post-
translational phosphorylation of hTERT protein. Six alternative
splicing variants have been described corresponding either to
insertion or deletion sites. To investigate possible mechanisms of
regulation we examined the expression of hTERT in stem cells
from umbilical coord blood and mobilized-peripheral blood stem
cells. Total RNA was extracted from cord blood samples and
leukapheresis products. Messenger RNA was reverse transcribed
into cDNA and then amplified with specific primers for hTERT
gene by polymerase chain reaction. The presence of amplifiable
RNA was confirmed in all samples by RT-PCR of porphobilino-
gen deaminase gene RNA. The amplified products were separat-
ed on agarose gel. Telomerase gene expression analysis in umbil-
ical cord cells showed the presence both of full length hTERT and
variant transcripts. Thirty percent of the examined cord blood

samples expressed shorter message transcripts that may corre-
spond to the a-deleted transcript missing conserved residues
from the catalytic core of the protein. In peripheral blood stem
cells mobilized from patients with hematological malignancies
the full-length message was the only transcript detected. The
clonogenic capacity of the CD34+ cells was also evaluated in
order to assess the relationship with hTERT variant expression.
Preliminary data show no difference in the percentage of gran-
ulocyte-monocyte colony-forming units obtained from cord
blood expressing either full-length or variant transcripts. A
potential implication of hTERT transcript variants in the biolog-
ical clock of stem cells can be drawn from our observations and
it may be important in understanding telomerase regulation dur-
ing development and differentiation.

Acknowledgments: This work was supported by a "30 Ore per
la Vita" A.I.L. grant.

PO112
ANTIANGIOGENIC ACTIVITY OF THALIDOMIDE IN LEUKEMIC CELL LINES
AND CELLS OF PATIENTS WITH MYELOFIBROSIS

A. Grossi, M. Biscardi, S. Gavazzi, F. Mazzucconi, P. Rossi Ferrini
Division of Hematology, Azienda Ospedaliera Careggi and Uni-
versity of Florence 

The antitumor activity of thalidomide was evaluated in vitro
in the HEL erythroleukemic cell line and in peripheral blood
mononuclear cells (PBMNCs) of 7 patients with myelofibrosis
with myeloid metaplasia (bone marrow cells were available only
in 1/7 cases). Proliferation tests, performed with colorimetric
method (WST-1), showed that thalidomide, at concentrations
of 10, 20 and 30 µg/mL, had no cytotoxic effect on the cell line
HEL. The modest inhibition observed for PBMNCs of patients
with myelofibrosis was probably due to the high DMSO concen-
tration necessary to resuspend thalidomide and not to thalido-
mide (p>0.05). Hemopoietic factors (Tpo, FLT3-ligand, HGF) and
thrombin produced different effects on mRNA expression of
VEGF and TGF-β in HEL. Only thrombin induced high levels of the
two angiogenic factors as shown also by the analysis of con-
centrations in cell supernatants (ELISA). Thalidomide was not
able to inhibit VEGF production; on the contrary, in some cases,
the synthesis of the angiogenic factor was found increased. On
the other hand, thalidomide strongly reduced the biological
effects of thrombin on TGF-β synthesis. It would be interesting
to determine the mechanism by which thalidomide interfere
with thrombin action. In the case of myelofibrosis PBMNCs, and
above all of CD34+ progenitors, experimental data showed, with
an exception, significantly higher baseline expression of VEGF,
TGF-β and βFGF in neoplastic cells in comparison to cells of nor-
mal donors. Again baseline serum levels were higher than in
control samples. PBMNCs, incubated with thalidomide (10
mg/mL) for 24 h, showed a significative reduction of TGF-β but
not VEGF mRNA, in treated cells compared to controls. In con-
clusion, thalidomide did not seem to interfere directly with the
synthesis of the major angiogenic factor, VEGF. On the contrary,
our model suggests a role of thalidomide in the regulation of
TGF-β 1 which is a known VEGF inducer.
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PO113
HMGA2 REARRANGEMENT IN A CASE OF ACUTE LYMPHOCYTIC LEUKEMIA

B. Santulli, I. Caliendo, A. Fotino, A. Volpe, F. Palmieri,
F. Ronconi, E. Volpe, A. Fusco* 
*U.O.diEmatologia ed UTIEA.O.S.Giuseppe Moscato, Avellino; 
Dip. Di Biologia e Patologia cellulare Fac. di Medicina e Chirurgia,
Un. di Napoli 

The HMGA-2 gene is a member of the high mobility group pro-
teins which are non-histone nuclear proteins involved in the reg-
ulation of chromatin structure. They are thought to affect tran-
scription by acting as architectural proteins. We have recently
reported a case of Richter transformation of a CLL with a 12q13
translocation involving the HMGA2, the breakpoint identified by
FISH was in the third intron (major breakpoint region). This is the
first case of a hematologic neoplasia in which a rearrangement
of the HMGA-2 was shown to exist. In order to obtain more infor-
mation about the involvement of this gene in leukemia, we ana-
lyzed one case of acute lymphatic leukemia showing a transloca-
tion concerning the 12q13-15 chromosomal region by FISH using
BAC clones encompassing the entire HMGA 2 gene. Methods.
Chromosomal preparations were made from 24-hour cultivated
bone marrow (BM) samples and used either for the cytogenetic
analysis or for FISH: to identify whether HMCA-2 BAC-probes for
the 5’ and 3’ ends were hybridized on metaphase spreadings. The
BAC 698I6 covers the first three exons while 669G18 spans the
third intron and exons 4 and 5 (courtesy by Prof. A. Fusco). HMGA-
2 gene expression was analyzed by RT-PCR. Immunohistochemi-
cal analysis was performed from BM smears with antibody against
the recombinant HMGA-2 protein. Results. In a patient affected
by ALL with t(4;11), a 46,XY,t(4;11) (q21;q23) t(9;12)(p22;q13)
karyotype was found when relapsed. FISH analysis with BAC
69816, that covers the 5’ region of the HMGA-2 until the third
exon, showed three signals, one signal on the normal chromosome
12, one on der(12) and one on the der(9). HMGA-2 gene expres-
sion was analyzed by RT-PCR using two couples of primers: the
first couple included primers on the first and fourth exons, the
second on the first and third exons. In the first case an abundant
expression was observed, whereas with the second couple of
primers no band was detected. This result indicates a breakpoint
in the HMGA-2 gene at the level of the third exon. Using the
antibodies against the recombinant HMGA-2 the BM smear was
analyzed by IHS for HMGA-2 expression. No immunoreactivity
was observed in the normal lymphocytes, whereas cytoplasmic
and perinuclear immunostaining was present in the blasts. Dis-
cussion. Herein we report on molecular and FISH analysis of a
t(4;11)ALL, that showed in progression a translocation
t(9;12)(p22;q13). The FISH analysis demonstrates that the break-
point on chromosome 12q is located in the HMGA-2 gene in the
third exon. Immunohistochemical analysis performed on the BM
smear demonstrated the expression of the HMGA-2 protein
specifically in the blasts. The overexpression of the HMGA-2 gene
is casually related to cell trasformation and is a consequence of
HMGA-2 rearrangement. The finding of HMGA-2 rearrangement
in LA not only widens the spectrum of disorders that may be asso-
ciated with altered function of this gene, but also provides insights
about prognosis. The aberrant expression of the HMGA-2 gene by
IHS in the blasts but not in the normal cells gives further support
to the hypothesis that the HMGA-2 rearrangement might have a
role in the process of leukemogenesis.

PO114
HIGH PREVALENCE OF HEMOCHROMATOSIS GENE MUTATIONS 
IN A CLUSTERED ITALIAN POPULATION OF CELTIC ANCESTRY

G. Pozzato, C. Comar, F. Zorat, F. Kikic, F. Nascimben, 
S. Vatta,° E. Bevilacqua,* A. Belgrano,* S. Crovella,*
A. Amoroso*°
Department of Internal Medicine, Cattinara Hospital, 
°Service of Medical Genetics, *Department of "Scienze della
Riproduzione e dello Sviluppo" University of Trieste

Aim. Hereditary hemochromatosis is an inherited disorder
characterized by excessive iron absorption from the diet and is
associated with several HFE gene mutations. One hypothesis is
that these genetic mutations originated in the Celtic popula-
tions. The aim of this study is to determine the frequency of HFE
gene mutations in a clustered Italian population of Celtic ances-
try (Cimbri, Asiago plateau). The typical Celtic mutation is the
C282Y, usually found in the ancestral haplotype carrying the
HLA-A3 allele and the D6S105 allele 8. Materials and Methods.
A set of149 consecutive unrelated blood donors (31 F and 118
M) were enrolled in this study. A family investigation was per-
formed in each case to identify the ethnic origin of the subjects.
The analysis of HFE gene mutations was performed by PCR
amplification and followed by digestion with Rsa I and Dpn II
restriction enzymes. D6S105 polymorphism and HLA-A3 typings
were performed by PCR. The migration rate and the density of
surnames of our sample was obtained considering the logarith-
mic distribution by Fisher. Results. One or more HFE gene muta-
tions were identified in 47 individuals (31.5%) of the population
studied. The allele frequencies of the C282Y and H63D were
0.037 and 0.144, respectively. Only 103 patients remained once
we omitted the subjects with relatives born elsewhere. In these
cases the prevalence of HFE mutations was significantly higher,
rising from 31.5% to 40% (p<0.0066), and the allele frequen-
cies of the C282Y and H63D were 0.053 and 0.174, respective-
ly. The analyzed population appeared within the Hardy-Weinberg
equilibrium. Among the 9 cases positive for C282Y mutation, 4
carried the ancestral haplotype, and 5 showed a partial ances-
tral haplotype. The frequency of the ancestral haplotype was
0.01181, while that of the partial ancestral haplotype was
0.01783. The C282Y mutation was significantly more frequent
in individuals with both HLA-A3 and the alleles 7/8/9 at D6S105
locus (36%) than in those individuals without (5.6%, p<0.0008).
The mean serum ferritin level was significantly higher in subjects
with the HFE mutations than in normal cases. Comments. This
study indicates that the prevalence of the HFE gene mutations
is surprisingly high in Italians with Celtic ancestry. This could
suggest the need to perform large mass studies in selected areas
of the country to detect affected patients and prevent the dis-
ease in homozygous individuals.
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PO115
DOCUMENTATION OF MOZ AND THE NUCLEAR RECEPTOR COACTIVATOR
TIF2 FUSION IN ACUTE MYELOID LEUKEMIA WITH INV(8) (P11Q13):
A CASE REPORT

A. Billio, N.Cross,* E. Steer,* M. Svaldi, M. Casini, P. Fabris,
G. Amaddii, P. Coser
Department of Hematology, Regional Hospital Bolzano, Italy;
*Department of Hematology, London; Hammersmith Hospital, 
UK 

Translocations involving chromosome band 8p11 are associ-
ated with a peculiar subtype of AML characterized by blast cells
of monocytoid phenotype and erytrophagocytosis. After the first
cloning of the t(8;16)(p11p13) which showed the fusion of the
monocytic leukemia zinc finger protein (MOZ) to the CREB-bind-
ing protein (CBP) gene, fusion of MOZ with p300 histone acetyl-
transferases was shown in a case of acute monocytic leukemia
with t(8;22)(p11q13). Very recently, fusion of MOZ with the
nuclear receptor cofactor TIF2 was demonstrated for the first
time in two cases of AML with inv(8)(p11q13). MOZ,TIF2 and CBP
are proteins involved in acetylation processes through histone
acetyltransferases (HAT´s) activity. We describe a third case of
a 21-year old girl affected by AML M5a with inv(8)(p11q13) in
whom the fusion gene between MOZ and TIF2 was identified.
Cytogenetic study revealed inv (8)(p11q13) in 10 of 20 analyzed
metaphases with otherwise normal XX karyotype. The corre-
sponding gene fusion was characterized by PCR technique,
showing a breakpoint occurring at nucleotide 3744 of MOZ (cor-
responding to amino acid 1117) and nucleotide 2794 of TIF2
(corresponding to amino acid 939) The fusion product retains the
C4HC3 and C2HC zinc fingers, the HAT domain, the MYST
domain and the CBP interaction domain of TIF2. Additionally,
internal tandem duplication of FTL3 was detected by molecular
techniques. Bone marrow examination showed massive infiltra-
tion of blast cells characterized by prominent nucleolus, fine
cytoplasmic granulation and vacuolization. Moreover, ery-
throphagocytosis was present. Immunophenotype of the blast
population was as follows: CD 13 69%, CD 33 92%, CD 15 82%,
CD 56 83%, CD4 93%, CD36 81%, CD 34 5%, CD 14 25%, anti
MPOX 15%. The clinical course was characterized by resistance
to conventional chemotherapy and fatal progression of disease
despite allogeneic bone marrow transplantation from the com-
patible sister. This case supports the concept of a common mol-
ecular mechanism related to AML, suggesting the potential need
for more specific pharmacologic a targeting of this heteroge-
neous disease. However, in the case of AML with inv(8), as a
consequence of the mutation of the histone acetylases MOZ,
p300 and CBP, transcriptional repression of the target genes
through recruitment of the repressor apparatus including histone
deacetylases may be the ultimate event leading to leukemoge-
nesis. Clinical trials with histone deacetylase inhibitors are cur-
rently underway to test this hypothesis.

PO116
HFE GENE MUTATIONS IN THE APULIAN POPULATION: ALLELIC FREQUENCY

A. Pietrapertosa, G. Delios, R. Renni, A. Palma, R. Calò,
M. Risulo, N. Tannoia
Chair of Hematology II, University of Bari

Hereditary hemochromatosis (HH) is an autosomal 
recessive disorder, frequent among Caucasian populations, char-
acterized by increased iron absorption through the duodenal
wall and progressive tissue accumulation with tissue damage
from the fibrosis to the organ failure. Hemochromatosis gene
(HFE) codifies for a protein like the greatest complex of  Class I
histocampatibility antigens. Two missense mutations are origi-
nally identified in the gene HFE: nt845 G→A (C282Y) resultant
in the substitution of the cysteine with the tyrosine in position
282 and the nt187C→G(H63D) resulting in substitution of his-
tidine with aspartate in position 63. C282Y mutation in homozy-
gosis is responsible for over 90% of the cases of hereditary
hemochromatosis, while the role of H63D mutation in the iron
overload is still controversial. Worldwide allelic frequency of
C282Y goes from 0.2% in the Indian population to 10% in the
Irish one; while the allelic frequency of H63D mutations is 30.4%
in the Basque population.1 The C282Y mutation is absent in
Asian, African and Australian populations; it is present in all
European populations with a decreasing geographical gradient
from north to south. A gradient has also been found in Italy
according with the theory of the Celtic origin of the mutation.
In Italy the allelic frequency of the two mutations goes from
0.0% in Napoli to 1.8% in Catania for C282Y and from 8.3% in
Napoli to 16.5% in Palermo for H63D. The purpose of our work
is to evaluate, in the Apulian population, the allelic frequency of
the mutations C282Y and H63D as well as another nine muta-
tions (V53M, V59M, H63H, S65C, Q127H, E168Q, E168X, W169X,
Q283P) whose involvement in HH is still matter of research.2
Sixty-four adult subjects, healthy, usual donors of blood (32
females and 32 males) aged 20 to 50 years with a negative fam-
ily history of iron overload have been studied; in all the subjects
the presence of congenital and/or acquired pathologies respon-
sible for secondary iron overload were excluded. For each of
them the following serum iron parameters were determined: Fe,
ferritin, TIBC, transferrin, transferrin saturation. The allelic fre-
quency of the H63D mutation is 14.1% and 2.3% for C282Y in
the examined population. No statistical significance was found
for both the allelic frequencies between the examined and Ital-
ian population (p>0.05) neither between the Apulian population
and the population of Northern Italy (p>0.05). All the subjects
of the tested group are negative for the others nine mutations
of the HFE gene; only one subject resulted heterozygous for the
S65C mutation (allelic frequency: 0.9%). 

1. Merryweather-Clarke AT, Pointon JJ, Shearman JD, Robson KJ.
Global prevalence of putative haemochromatosis mutations. J Med
Genet 1997; 34:275-8. 

2. Mura C, Raguenes O, Ferec C. HFE mutations analysis in 711
hemochromatosis probands: evidence for S65C implication in mild
form of hemochromatosis. Blood 1999; 8:2502-5. 
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PO117
ANALYSIS OF T-CELL RECEPTOR BETA CHAIN REPERTOIRE BY CDR3 
SPECTRATYPING DEMONSTRATES THE CLONALITY OF THE DISEASE AS
WELL AS THE PRESENCE OF ADDITIONAL T-CELL CLONES IN T-CELL
CHRONIC LYMPHOPROLIFERATIVE DISORDERS

S. Bonfigli, M.G. Doro,° C. Fozza, F. Dore, P. Leoni,* 
M. Montanari,* M. Longinotti
Hematology Institute, Sassari University; °CNR Institute of Blood
Disease, Sassari; *Department of Hematology, Ancona University

Human T-cell chronic lymphoproliferative disorders are het-
erogeneous clonal proliferations of T-cells in which the
rearranged T-cell receptor (TcR) can be considered a membrane
tumor-specific antigen. Here we describe the molecular aspects
of the TcR-Vβ repertoire rearrangement in two T-cell chronic
lymphocytic leukemia (T-CLL) and in two T-cell prolymphocytic
leukemia (T-PLL) patients. The TcR-Vβ repertoire was analyzed
on peripheral blood lymphocytes (PBL) by the CDR3 Spectratyp-
ing which is a RT-PCR based technique that, determining the
heterogeneous size length of the complementarity determing
region 3 (CDR3) in each of the 24 TcR-Vβ subfamilies, allows to
evaluate the individual expression of the repertoire complexity
as well as definition of TcR-Vβ clonality. All patients were exam-
ined at diagnosis and one of them at clinical remission too. A
major CDR3 clonal rearrangement was found in the patients in
different TcR-Vβ sub-families, in particular in the Vβ 15 and Vβ
20 in the CLL and in the Vβ 3 and Vβ 7 in the PLL cases. These
molecular data were confirmed by flow cytometric analysis in
two patients; in the T-CLL patient with clonality in Vβ 15 the
MoAb was not available. In the fourth case (T-PLL) the leukemic
cells did not express mCD3, CD4 and CD8 and thus might have
been derived from a more immature T-cell proliferation. In all
cases the CDR3 Spectratyping showed further TcR-Vβ clonal
expansions different from the major one. One patient with T-PLL,
who achieved a clinical and hematological remission after ther-
apy with Campath 1-H, still showed the presence of minimal
residual disease at molecular analysis. Interestingly in this case
additional Vb clonal expansions were present at clinical remis-
sion too and two of them involved the Vβ 4 and Vβ 15 subfam-
ilies which had been found clonally expanded at diagnosis. The
PCR products of these two subfamilies were directly sequenced
and the nucleotide analysis showed the same sequences for both
at diagnosis and at remission. These data demonstrate that CDR3
Spectratyping is able to disclose both the major TcR-Vβ
rearrangement, specific to the neoplastic cells, as well as addi-
tional TcR-Vβ clonalities. The functional role of these minor TcR
clones remains to be defined. Multiple clonal T cell expansions
have been identified in normal subjects as well as in different
pathological conditions. Most of the studies conclude that they
probably represent an antigen-driven proliferation. In our case
the two recurrent TcR transcripts (i.e., with identical junctional
region) identified at diagnosis and at clinical remission, may be
expression of a persistent tumor-associated antigen stimula-
tion. Further in vitro functional studies are necessary to show
whether these T-cell clones specifically recognize autologous
tumor cells.

(Research financed, in part, by an grant from AIL ”30 ore per la
vita“)

PO118
PURIFICATION, OSTEOGENIC AND CHONDROGENIC DIFFERENTIATION OF
HUMAN MESENCHYMAL STEM CELLS

S. Urbani, R. Saccardi, R. Caporale, L. Lombardini, 
F. Nerucci, A. Bosi, P. Rossi Ferrini
Department of Hematology, University of Florence, 
Azienda Ospedaliera Careggi, Florence 

Mesenchymal stem cells (MSCs) residing within the marrow
microenvironment, have been identified by their ability to gener-
ate spindle-shaped fibroblast precursor cells, termed fibroblasts-
colony forming units (CFU-Fs) composed of a heterogeneous mix-
ture of cells at various stages of differentiation; under appropri-
ate culture conditions cells composing CFU-Fs can be induced to
follow multilineage differentiation pathways, which include at
least six types of cells: fibroblasts, chondrocytes, osteocytes,
adipocytes, smooth muscle cells, astrocytes. The aim of our study
was to analyze culture variables, such as cell manipulation (buffy
coat vs Ficoll separation), cell concentration in primary culture,
tissue culture medium, cell expansion, expression of non-MSC
surface markers, osteogenic and chondrogenic differentiation.
Most of our results were performed by culturing 12×106 BM
MNCs/T75 flask (160,000/cm2), obtained as simple buffy coat by
spinning them at 2000rpm for 10min. and using Iscove’s + FCS
10% + UltroserG 2% as medium. Single fibroblastic-like colonies
(CFU-Fs) were obtained by plating BM MNCs at a concentration
of 10,000/cm2, in 25 cm2 flasks, fixed and stained with Giemsa
after 14 days of culture: CFU-F mean number (±SEM) was
83±16/106 nucleated seeded cells (0,008% of BMNCs; n=10). In
order to study osteogenic differentiation, confluent layers were
detached after 14 days and cells were replated (2.5×105/T25 flask)
in the presence of 10nM dexamethasone, 10 mM β-glycerophos-
phate and 100 µg/mL ascorbic acid: local nodular apatitic deposits
were stained with Alizarin-red S. In order to induce chondrogenic
differentiation, cells were treated with different concentration of
TGFβ1 (1, 5 and 10 µg/mL) for 21 days, and then were stained with
Alcian blue, obtaining a dose-dependent chondrogenic differen-
tiation. Cytofluorimetric analysis of these cells revealed that the
percentage expressing CD34/45 and CD45/14 was, respectively,
0.15% and 1.59% in the primary culture and 0.10% and 0.92%
in the secondary culture; they can be culture-expanded by 
successive cycles of trypsinization and seeding, achieving an over
10 times expansion after 42 days of culture. 

PO119
MOLECULAR MONITORING OF CHRONIC GRANULOCYTIC LEUKEMIA AFTER
ALLOGENEIC BONE MARROW 
OR PERIPHERAL BLOOD STEM CELL TRANSPLANTATION

S. Calatroni, P.M. Cavigliano, B. Rocca, M. Boni, 
E.P. Alessandrino, I. Giardini, D. Caldera, A. Colombo, 
L. Malcovati, M. Varettoni, M. Caresana, C. Precupano, 
M. Lazzarino, C. Bernasconi, P. Bernasconi
Dipartimento di Scienze Ematologiche, Pneumologiche, Cardio-
vascolari, Mediche e Chirurgiche dell’Università di Pavia, IRCCS
Policlinico San Matteo, Pavia

The BCR-ABL rearrangement is the hallmark of chronic gran-
ulocytic leukemia (CGL) and is used to identify minimal residual
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disease (MRD) in patients undergoing different therapeutic
approaches. In addition amplification of the chimeric transcript
by RT-PCR is a very sensitive technique and a positive late result
is almost always associated with a high relapse risk. However,
despite this datum the qualitative approach has a low predic-
tive value in individual patients. We report on thirty-two CGL
patients submitted to allogeneic transplantation at our Institu-
tion from 1997 to 2000 and monitored until April 2001. Twen-
ty-two patients received marrow or peripheral blood stem cells
from a related donor, while the remaining ones from an unre-
lated donor. The transplant was sex-mismatched in thirteen
patients. In these patients we assessed chimerism through FISH
analysis with sex chromosome alphoid probes. The cut-off val-
ues were fixed at 0.791% in male recipients of a female donor,
while it was fixed at 0.477% in female recipients of a male
donor. A RT-PCR positivity was detected within the first six
months post-transplant in twelve patients, but it was unpredic-
tive of disease outcome. Seven of them were sex-mismatched
transplant and were also tested for chimerism. Two patients
showed complete chimerism. Five were mixed chimeras, three
with a low recipient cell percentage (0.4-2.7%) and two, both
in accelerated phase (AP), with a recipient cell percentage reach-
ing 86%. These two patients had a progressive lowering of recip-
ient cell percentage, one after Cyclosporin A (CsA) tapering and
suspension, the other after the development of a GvHD. Five
patients showed at least one positive RT-PCR six months–one
year post-transplant. Three of them never relapsed, one died
with a negative test, while the remaining, the one transplanted
in AP and with a negative test after CsA withdrawal, experi-
enced an extramedullary relapse. Considering the twenty-two
patients with a follow-up superior to one year, one of them was
RT-PCR positive on a single test while three patients were pos-
itive on repeated analyses. Two of these last patients still have
a positive RT-PCR. In conclusion our data point out that a RT-
PCR positive test within the first six months and after one years
post-transplant is not predictive of disease outcome. In our
patients with a positive test six months-one year post-transplant
relapse occurred only in patients in AP. In these patients a quan-
titative test would be needed. 

PO120
PLATELET-ACTIVATING FACTOR ANTAGONIST WEB 2086 INDUCES 
TERMINAL DIFFERENTIATION OF MURINE ERYTHROLEUKEMIA CELLS

C. Cellai, A. Laurenzana, A.M. Vannucchi,* N. Della Malva,
L. Bianchi, F. Paoletti
Department of Experimental Pathology and Oncology, University
of Florence; *Department of Hematology, Careggi Hospital, 
Florence

Murine erythroleukemia cells (MELC) have been investigated
for the expression of platelet-activating factor receptors (PAF-r)
and response to PAF agonists and antagonists. Uninduced MELC
constitutively expressed PAF-r mRNA whose levels increased sig-
nificantly along with cell induction to terminal division by hexa-
methylene bisacetamide (HMBA). Moreover, the incubation of
MELC with nanomolar concentrations of carbamyl-PAF (c-PAF),
a non-metabolizable analog of the physiological agonist, was
effective in stimulating cell growth rates of treated vs. untreat-
ed cultures. In turn, MELC incubated with increasing amounts (up
to 2 mM) of the synthetic PAF antagonist, WEB 2086, exhibited

a dose-dependent inhibition of growth accompanied by an
increase in the number of benzidine-positive (B+) cells with a
peak (B+ ≥ 85%) at 1 mM WEB 2086 within 5 days of treatment.
Commitment experiments demonstrated that WEB 2086-treat-
ed MELC underwent a true induction of terminal division with
activation of the erythrodifferentiation program including
increased expression of α- and β-globin genes, and downregu-
lation of c-Myb. This pattern closely recalled that of 
HMBA-induced MELC although, on a molar basis, induction effi-
cacy of WEB 2086 vs. HMBA was approximately 5-fold higher.
The process of MELC induced differentiation by WEB 2086 did not
seem to involve histone H4 acetylation and could be efficiently
reverted by the presence of either phorbol 12-myristate 13-
acetate or c-PAF. Moreover, WEB 2086 proved to be a powerful
inducer of erythroid differentiation also in the human leukemic
cell lines K562 and HEL, while MELC made resistant to HMBA
were similarly unresponsive to induction with the PAF antago-
nist. The novel cytodifferentiation activity of WEB 2086 indicat-
ed that this compound, although structurally distant from any
other known inducers, can be successfully employed in vitro for
the commitment of erythroleukemia cells to terminal division
and, prospectively, also in vivo as a potential anticancer agent due
to its unique ability of triggering cell differentiation and 
contemporaneously antagonizing multiple positive effects of PAF
on tumor growth, cell spreading, and angiogenetic process.

PO121
HOMING AND SURVIVAL OF THYMIDINE KINASE TRANSDUCED
T LYMPHOCYTES INTO NOD/SCID MICE

M. Di Ianni, A. Terenzi, B. Falini, M. Menichelli, S. Di Florio, 
R. Benedetti, G. Venditti, M.F. Martelli, A. Tabilio
Dept. Of Clinical and Experimental Medicine, Hematology 
and Clinical Immunology Section, University of Perugia 

The use of Herpes simplex virus thymidine kinase (HSV-tk)
gene, which confers a ganciclovir (gcv)- specific sensitivity to
the transduced cells, could be a valid way to obtain a controlled
graft-versus-leukemia (GvL)/graft versus host disease (GvHD).
Human T lymphocytes were engineered with an LSN-tk retrovi-
ral vector encoding tk and neomycin resistance (NeoR) genes. In
brief, 80×106 tk+ lymphocytes were injected intraperitoneally in
NOD-SCID mice, with no acute toxicity. Engraftment was eval-
uated by human CD45+/CD3+ cytofluorimetric analysis and 
NeoR-based PCR performed on peripheral blood, bone marrow,
liver, thymus and spleen at day +5. After 14 days gcv 
(10 mg/kg daily) cytofluorimetric analysis and PCR were repeat-
ed (day +19). Immunohistological studies with an anti-CD3 MoAb
followed by APAAP staining were also performed on spleen and
liver at the same time-points. Cytofluorimetric studies showed
the engraftment of human CD45+/CD3+ cells in all tissues at day
+5. Immunohistological staining showed human CD3+ cells were
present in the spleen and liver of the injected mice at day +5. In
particular, lymphocytes home to the white pulp T cell area and
to the red pulp; localization in the liver is prevalently in the peri-
portal area. PCR confirmed cytofluorimetric and immunohisto-
logical results. After gcv treatment (day +19) cytofluorimetric
analysis showed very few CD3+ cells and scattered human CD3+

cells were detected by immunohistology. PCR identified the
transgene in 22% of all tissues samples (only thymic and splenic
samples were positive). GvHD did not occur in any animal. These
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data clearly demonstrate: 1) elevated doses of human CD3+ cells
engraft in NOD/SCID mice; 2) after gcv treatment very few CD3+

cells are detected by cytofluorimetric analysis, immunohistolog-
ical staining and PCR; 3) these rare lymphocytes, which escape
treatment, can be detected in the thymus and in the spleen at
day +19 in 22% of tissues samples. Lack of full response to gcv,
as demonstrated in this study, may account for cases of GvHD in
patients receiving tk-transduced T-lymphocytes.

PO122
ABERRANT EXPRESSION OF CANCER TESTIS ANTIGENS IN HEMATOLOGIC
MALIGNANCIES

L. Calabrò, A. Alonci, G. Bellomo, C. Musolino
Division of Hematology, University of Messina

Evidence for the aberrant gene expression of a new group of
tumour antigens known as cancer-testis antigens (CTAs) is well-
recognized in some solid tumors. Their selective normal tissue
expression makes them ideal antigens for immune targeting of
malignant disease. However, few data are reported about their
expression in malignant hematologic diseases and their clinico-
prognostic implications. In this study, we screened the mRNA
expression of the cancer germ-line genes NY-ESO-1, MAGE-1,
MAGE-3 and the tumor-overexpressed gene PRAME in periph-
eral blood mononuclear cells (PBMN) of 31 untreated patients
(18 M/ 13 F) affected by various hematologic malignancies. This
series included 15 pts with B-chronic lymphocytic leukemia (CLL)
8 pts with acute myeloid leukemia (AML) (3 pts M2, 2 pts M1, 2
pts M4, 1 pts M7), 4 pts with myelodysplastic syndrome (MDS),
4 pts with chronic myeloid leukemia (CML) (in chronic phase
and 1 in blast crisis), and they were compared to PBMN of 6
healthy control subjects. By reverse transcription- polymerase
chain reaction (PCR) we found that transcripts for PRAME were
detected in 70% (6+/8) of AML patients and, only in CML in
blast crisis, but not, in chronic phase. None of the patients with
AML or CML showed expression of NY-ESO-1, MAGE-1, MAGE-
3. Moreover, none of the studied antigens was detected in CLL,
MDS as well as in normal PBMN. Although the precise clinical
significance of our findings remains to be determined, this study
provides a basis for further investigations to characterize these
antigens in acute myeloid leukemia.

PO123
MOLECULAR CHARACTERIZATION OF β-GLOBIN DEFECTS 
IN THE PROVINCE OF CASERTA: A PRELIMINARY STUDY

C. Rinaldi,* M. Gentile,* V. Bozzaotra,* F. Carrino,* L. Valentino,*
C.R. Rinaldi,* G. Papa,° G. De Falco,° D. Esposito,° A. Sciorio,°
E. Iovane,° D. Di Maria,° F. Graziani,° D. Pagnini°
*Centralized Service of Molecular Biology A.S.L.CE/1; 
°Department of Hematology S. Felice a Cancello Hospital, 
A.S.L. CE, Caserta

The epidemiological data coming from the results of the
screenings conducted in schools have disclosed a higher inci-
dence of the globin β gene in the province of Caserta than the
regional average. The Department of Hematology and the Cen-

tralized Service of Molecular Biology undertook, for about one
year, a study for the search of the molecular defects responsible
for β-thalassemia trait. It is a preliminary study, within a vast
project, to establish the incidence of the thalassemias and hemo-
globinopaties in this territory. In one year we analyzed 175 chro-
mosomes selected with the tests of first level, of these 72 are
confirmed β-trait. The investigation molecular behaviour with
technical ARMS (amplification refractory mutation system) and
MARMS (multiplex amplification mutation refractory mutation
system) concluded: C 39 in 23 cases (equal to 32%), IVSII-nt 1
in 18 cases (equal to 25%), IVSI-nt 110 (equal to 14%), IVSI nt
6 in 5 cases (equal to 7%), IVSI-nt 1 in 2 cases (equal to 3%), -
101 in 2 cases (equal to 3%), -87 in 1 case (equal to 1%). Three
cases of association β0 39 and δ +27 and two cases of interme-
dia-thalassemia for mixed heterozygotes IVSI-nt 110 and - 87;
b0 39 and -87. During the study we identified some hemoglobin
variants (Hb D, Hb S. Jose and Hb Toulon) and 10 cases of Hb Lep-
ore of which two homozygotes. Finally we detected 15 cases of
α-thalassemia and of these 14 characterized as - α 3.7(6
homozygotes) and one as - - MED. A case is still in study for pre-
sumed g thalassemia. These preliminary data in comparison with
that written in literature establish a discordant element, repre-
sented by the higher incidence of the mutation IVSII-nt 1in the
province of Caserta. It is possible to reflect upon a natural selec-
tion (malaria?) or the transfer in a selected population in a deter-
mined geographical zone. From the data so far available it is
deduced that the search of 9 mutations allows an effective and
thorough enough genetic screening for an opportune diagnosis.
The genotype-phenotype comparison permitted a medical genet-
ics more effective to a prenatal diagnosis. 

PO124
MLL IS NOT REARRANGED IN A T(2;11)(P21;Q23) IN A CASE 
OF T-AML/MDS

C. Sestigiani, A. Gozzetti, C. Mariotti, S. Gentili, D. Raspadori,
F. Lauria
Dipartimento di Ematologia, Universita’ di Siena 

The t(2;11)(p21;q23) is a rare aberration described in about 20
cases of MDS and de novo acute leukemia  (AML and ALL) or fol-
lowing an MDS in patients over 50 years. A male gender seems to
be predominanant. The majority of patients have MDS (14), 2
have sideroblastic anemia, 5 RA, 4 RAEB. Six of them trasformed
to AML. Four other patients presented with AML (M0 which
evolved to M4, M1, M2, and atypical M3). The prognostic impli-
cations of this translocation cannot yet be evaluated because of
uncertainty about the breakpoints and the small number and the
clinical heterogeneity of the patients. Cytogenetic attention is
always focused on chromosome 11 at band q23, due to the pres-
ence of the MLL gene (ALL1, Htr×, HRX) which is involved in sev-
eral translocations with different partners. Usually translocations
of MLL disrupt the gene upstream of the regions coding for the
zinc finger sequence motifs of the protein product. The 3’
sequences of the gene are traslocated or lost and the 5’ regions
are juxtaposed to the coding sequences of the genes of its translo-
cation partners. In the translocation (2;11) the role of MLL is still
not clear because only 2 out of 3 cases studied at the molecular
level showed rearrangement of the gene, suggesting the possi-
bility of a new gene involved in the breakpoint. We describe a 66-
year old patient with a diagnosis of AML-M5 evolved from an

133

haematologica vol. 86(supplement to n. 10):october 2001

38th Congress of the Italian Society of Hematology, Florence, October 7-10, 2001



MDS (CMMoL) after 2 years. At the moment of acute leukemia
diagnosis he presented with WBC=53×103/mL, Hb=10.3 gr/dL,
PLT=209×103/mL. The cytogenetic analysis at the time of evolu-
tion of the disease showed a karyotype: 46, XY[1], 46, XY,
t(2;11)(p21;q23)[14]. The patient achieved a partial remission
after induction therapy with cytosine arabinoside for seven days
and daunoxome for three days. The patient was still alive with dis-
ease at 1 year from diagnosis, at last follow-up. We performed
FISH with a dual color break-apart probe (Vysis) for the 3’-5’ MLL
region. No rearrangement of the gene was detected in a total of
5 abnormal metaphases, DAPI counterstained, since fusion signals
(2F) were detected on the normal and on the derivative 11. Fur-
thermore, an additional 300 nuclei were analyzed, showing the
normal 2F signals. This case is important because it contributes
to show that another gene, which is disrupted or deregulated in
the t (2;11), maps in this region.

PO125
PHARMACOGENETIC DETERMINANTS OF RESPONSE TO CYTOTOXIC PURINE
ANALOGS IN PATIENTS WITH CHRONIC LYMPHOPROLIFERATIVE 
DISORDERS

L. Loni, R. Danesi, C. Blandizzi, C. Ambrosini, M. Petrini,*
M. Del Tacca
Division of Pharmacology and Chemotherapy, 
*Division of  Hematology, Department of Oncology, Transplants
and Advanced Technologies in Medicine, University of Pisa 

Chronic lymphoproliferative disorders are currently treated
with purine analogs, including fludarabine and 2-chloro-
deoxyadenosine. Cellular uptake of chemotherapeutic agents is
allowed by extracellular dephosphorylation by ecto-5’-nucleoti-
dase (ecto-5’-NT) followed by activation to cytotoxic metabo-
lites by deoxycytidine kinase (dCK), while drug inactivation
occurs by dephosphorylation through endo-5’-nucleotidase
(endo-5’-NT). Since the enzymes of purine metabolism are crit-
ical determinants of chemosensitivity of malignant cells, this
study assessed the expression of dCK, endo-5’-NT and ecto-5’-
NT in lymphoid cells from patients with lymphoproliferative dis-
orders. Patients with low-grade non-Hodgkin’s lymphomas (LG-
NHLs, n=28), B-chronic lymphocytic leukemia (CLL, n=14) and
samples from blood donors (n=28) were examined. Gene expres-
sion was analyzed on RNA extracted from mononucleated cells
from peripheral blood (32 patients and 28 blood donors) or bone
marrow (10 patients), reverse-transcribed into cDNA and ampli-
fied by PCR, using specific primers for dCK, endo-5’-NT and ecto-
5’-NT. The semiquantitative analysis of the amplification prod-
ucts of dCK (436 bp), endo-5’-NT (359 bp) and ecto-5'-NT (391
bp) was performed by image analysis and normalized to beta-
actin to obtain an index of relative gene expression. The ratios
of dCK/endo-5'-NT and dCK+ecto-5’-NT/endo-5’-NT were eval-
uated in LG-NHL, CLL and blood donors samples and the differ-
ences were statistically analyzed by Student’s t-test. In the
patients, endo-5’-NT was detectable in all samples (100%), dCK
in 38 samples (90.5%) and ecto-5’-NT in 15 samples (35,7%),
while the three enzymes were simultaneously detectable in 14
patients (28.5%). In the blood donors, endo-5’-NT was
detectable in 23 samples (82%), dCK in 19 samples (68%) and
ecto-5’-NT in 20 samples (71,4%), while the three enzymes were
simultaneously detectable in 14 blood donors (50%). dCK/endo-

5’-NT ratio in CLL vs. LG-NHLs was 1.06±0.22 vs. 0.63±0.24
(mean±S.D.; p<0.05), while dCK+ecto-5’-NT/endo-5’-NT in CLL
vs. LG-NHLs was 2.22±0.59 vs. 1.44±0.27 (p<0.05). dCK/endo-
5’-NT ratio in blood donors vs. LG-NHLs was 0.98± 0.68 vs.
0.63±0.24 (p<0.05), while the ratio dCK/endo-5’-NT in blood
donors vs. CLL and the ratio dCK + ecto-5’-NT/endo-5’-NT blood
donors (1.85±0.64) vs. both CLL and NHL-LG were not statisti-
cally significant. The higher dCK/endo-5'-NT and dCK + ecto-5’-
NT/endo-5’-NT ratios in CLL suggest a higher likelihood of
response to purine analogs as compared to LG-NHLs, possibly
allowing the prediction of individual sensitivity or resistance to
treatment. These results provide evidence of the feasibility of
routine pharmacogenetic analysis in chronic lymphoproliferative
disorders for prognostic purposes, in order to select patients who
are likely to respond to nucleoside analogs.

PO126
CYTOGENETIC ANALYSIS AND FLUORESCENCE IN SITU HYBRIDIZATION
STUDY OF A T(1;11)(P32;Q23)IN A PATIENT WITH ADULT 
ACUTE LYMPHOBLASTIC LEUKEMIA

C. Mariotti, A. Gozzetti, C. Sestigiani, R. Marcello, M. Lenoci, 
D. Raspadori, G. Nardi, F. Lauria
Cattedra e U.O. di Ematologia, Universita’ di Siena 

Recurring translocations involving 11q23 are of great 
interest in acute leukemias and the MLL (myeloid lymphoid
leukemia, ALL1, HRX, HTRX) gene has been found rearranged
with more then 40 different partner genes, 20 of which have
been cloned. The result of the translocation is a chimeric gene
on the rearranged chromosome 11 consisting of the 5’ region of
MLL and the 3’ region of the partner gene. Here we describe an
interesting case of a 50-year old female patient presenting with
acute lymphoblastic leukemia. Cytogenetic analysis of meta-
phase cells obtained from 48-hour cultures showed a female
karyotype with a t(1;11)(p32;q23) [15]. FISH analysis was per-
formed as suggested by the manufacturer using an MLL dual
color break-apart probe (Vysis) to detect the rearrangement. The
interphase analysis of 700 nuclei showed a deletion of the 3’ part
of the MLL gene in a total of 608 nuclei (87%), appearing as a
fusion signal (1F) on the normal chromosome 11 and a green
signal (1G) on the der(11). Deletions of the 3’ part of MLL have
been reported in about 20% of MLL translocation, the progno-
sis being controversial. t(1;11)(p32;q23) has been described in
about fifteen cases in the literature in biphenotypic leukemia and
in ALL as sole abnormality, in AML as sole abnormality or part
of a complex karyotype, and a case of MDS RA has been
described with this translocation as sole abnormality. In only
two of the cases FISH or a molecular study was done, showing
an MLL rearrangement at 11q23. The partner gene of MLL
involved at 1p32 in the t(1;11) has been cloned: AF1p (ALL fused
gene from chromosome 1p). The predicted wild type AF1p prod-
uct is a 98 Kda acidic protein which does not exibit similarity to
the AF4, AF9 and ENL gene products. AF1p seems to be impli-
cated in endocytosis and the EGF receptor tyrosine kinase seems
to function as substrate. In conclusion we found a case of t(1;11)
involving MLL as deletion of the 3’ part. This is a new modality
of involvement described in the literature for this translocation.
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PO127
INTERPHASE FLUORESCENT IN SITU HYBRIDIZATION IS A RELIABLE
METHOD TO DETECT BCR/ABL POSITIVE CELLS IN A CHRONIC MYELOID
LEUKEMIA PATIENT PH NEGATIVE BY CYTOGENETICS AND BCR/ABL
NEGATIVE BY RT-POLYMERASE CHAIN REACTION

A. Gozzetti, M. Bocchia, C. Sestigiani, C. Mariotti, M. Amabile,*
G. Martinelli,* S. Gentili, D. Raspadori,  F. Lauria
Cattedra e U.O.di Ematologia, Universita’ di Siena; 
*Istituto Seragnoli, Universita’ di Bologna 

New FISH probes (Vysis) are now available, and they detect
BCR-ABL fusion in interphase nuclei with a false-positive signal
rate close to zero. We used cytogenetics, interphase fluorescent
in situ hybridization (FISH), and reverse transcription-polymerase
chain reaction (RT-PCR) methods to study minimal residual 
disease in a 48-year old patient with CML in sustained complete
cytogenetic remission 8 years after treatment with autologous
bone marrow transplantation (ABMT) and in treatment with IFN-
α. At the moment of the study the karyotype was 46, XX[30]. RT-
PCR was negative for the BCR/ABL fusion transcript. The FISH
study design was to analyze a bone marrow sample (BM) and two
subsequent peripheral blood (PB) samples with or without pre-
vious incubation with GM-CSF. A total of 900 cells in interphase
were scored for each sample by 3 different observers. Normal
cells display 2 red signals and 2 green signals (2R2G), and abnor-
mal cells 1 red, 1 green, and 1 yellow fusion signals (1R1G1F) or
2 red, 2 green, and 1 yellow fusion signals (2R2G1F). The posi-
tivity pattern for each specimen was recorded and final results
were expressed as percentages of nuclei with fusion signals. The
cutoff limit for BCR-ABL positivity was set at the mean of nor-
mal result (1%). Positive control was also performed with bone
marrow cultures or uncultured blood smears from 2 patients in
chronic phase of CML with a percentage of Ph+ metaphases 
ranging from 6% to 100%. By FISH, the percentage of positive
interphase cells was similar to that of positive metaphases (range,
10-95%). Final analysis by FISH showed a total of fusion posi-
tive nuclei in: BM, 35 (4%); PB -GM-CSF, 46 (5%); PB+GMCSF,
74 (8%). In conclusion, persistence of the BCR-ABL genomic
rearrangement was evidenced by FISH, whereas RT-PCR experi-
ments remained negative. Such apparent discrepancies between
cytogenetics or FISH or RT-PCR have been described after cul-
tures of hematopoietic progenitor cells from untreated patients
with CML; it was suggested that the BCR-ABL translocation was
present in the most primitive hematopoietic progenitor cells,
which might have been quiescent and transcriptionally silent,
possibly due to the molecular effect of IFN-α.

autologous transplantation

PO128
HIGH DOSE CHEMOTHERAPY WITH IDARUBICIN AND MELPHALAN AND
PERIPHERAL BLOOD STEM CELL (PBSC) TRANSPLANTATION IN PATIENTS
WITH POOR RISK OR RELAPSED HIGH GRADE NON HODGKIN LYMPHOMA

G. Martinelli, R. Pastano, A. Alietti, E. Cocorocchio, A. Vanazzi,
E. Marrocco, C. Corsini, F. Bertolini, S. Cinieri, P.F. Ferrucci, 
R. Scalamogna, A. Agazzi, D. Laszlo, F.A. Peccatori
Division of Hemato-Oncology, European Institute of Oncology,
Milan 

Idarubicin (IDA) is an active drug in several myeloid and lym-
phoid malignancies. In vitro and in vivo studies suggest that con-
tinuous infusion (c.i.) IDA has a better therapeutic index com-
pared with bolus administration. However, few clinical data are
available about c.i. IDA in the hiogh dose chemotherapy (HDCT)
setting and the timing of peripheral blood stem cell (PBSC) rein-
fusion is still controversial, due to the long serum half-life of its
active metabolite Idarubicinol (OLO). Following our previously
reported experience about IDA and OLO pharmacokinetics after
c.i. IDA in humans, we now present clinical data about a new
conditioning regimen for high grade NHL, that includes high
dose c.i. IDA and melphalan (L-PAM). Twenty-eight NHL patients
(M/F: 15/13, median age 46, range 19-61; 23 B cell and 5 T-cell)
were enrolled. Eleven patients (pts) were treated because of age-
adjusted >2 IPI at diagnosis, 12 because of relapse after con-
ventional chemotherapy, 16 because of high risk. Seventeen pts
were stage III/IV, 11 presented with bulky disease and 10 with
extranodal involvement. After CHOP-like induction, pts received
4 g/m2 CTX and filgrastim to collect at least 2×106 CD34+

cells/kg. According to response, pts received 2 other ESHAP
cycles, before HDCT. IDA (15 mg/m2) was administered as c.i.
from day -6 to day –4, L-PAM (180 mg/m2) on day –2 with PBSC
reinfusion on day 0. From day +5, pts received filgrastim 5
mcg/kg and standard antimycotic, antibiotic and antiviral pro-
phylaxis until hematological recovery. Grade 3 mucositis was
observed in 39%, fever of undetermined origin in 64% and infec-
tion in 29% of cycles administered. One pt died because of pneu-
monia during aplasia; another pt died because of toxoplasma
encephalitis on day +90, in complete hematological recovery.
Median days to reach >500 PMN and >20000 PLT were 12
(range 1-33) and 11 (range 1-45) respectively. Pts received a
median of 4 (range 2-14) and 2 (range 1-10) RBC and PLT units,
respectively. Overall, 19 pts achieved a CR (67.5%) and 1 a PR
(3.5%) with an ORR of 71%. After a median follow-up of 21.8
months (range 7-133), 2-year OS is 56%, with 53% of pts still
in CR. Our results confirm that high dose c.i. IDA + L-PAM is
effective and feasible for high risk or relapsed NHL pts. PBSC can
be safely reinfused on day 6 without any engraftment delay,
regardless of the high OLO levels expected. Our clinical results
compare favorably with other widely used conditioning regi-
mens for NHL pts. 
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PO129
SPINAL AND PERIDURAL ANESTHESIA IN BONE MARROW
HARVESTS 

A. Denaro,* F. Li Gioi,° F. Indelicato,° U. Consoli,° G. Milone,°
R. Bottino,* R. Giustolisi°
°Divisione Clinicizzata di Ematologia e Trapianto di Midollo;
*Servizio di Anestesia e Rianimazione, Ospedale Santo Bambino,
Catania  

General anesthesia is generally used to harvest bone marrow,
however this type of anesthesia may have some risk and is not
comfortable for patients. On the other hand techniques of
regional anesthesia have the disadvantage of hypotension, due
to a combination of sympathic block and to the volume of har-
vested bone marrow blood. We present here our experience in
the use of regional anesthesia during procedures of bone mar-
row harvests in patients affected by hematological malignancies
and in normal donors. Forty-two subjects underwent bone mar-
row harvests using regional anesthesia, 32/42 received spinal
anesthesia while 32/42 received peridural anesthesia, mean age
was 34 years, mean body weight 69 kg, 22 subjects were female
and 20 were male, in 34 cases harvest was intended for autol-
ogous transplant and in 8 case for allogeneic transplant from
normal donors. Mean time of anesthesia was 77.2 min. and mean
volume of harvest was 1183 mL, mean cell concentration was
23.0×106/mL. No differences were apparent between the groups
of harvests done using spinal or peridural anesthesia as far as
TNC/mL and TNC/kg body weight were considered. 

Volume CNT CNT Hypotension Vomiting
(mL) ×106/mL ×108/kg (%) (episodes)

Spinal anesthesia 1187 24. 3.9 30% 6.0
Peridurale anesthesia 1168 22. 3.7 14% 1.8

Hypotension in the group of patients who underwent peridural
anesthesia was less frequent in respect to the group who under-
went spinal anesthesia (14% versus 30%), in all cases, however,
hypotension was mild and responded to treatment. The group who
underwent peridural anesthesia showed also a lower frequency of
vomiting and a lower need for analgesia, mean hospital stay was
not different. In bone marrow harvest, epidural anesthesia offers
substantial advantages compared to spinal anesthesia.

PO130
HIGH DOSE THERAPY AND AUTOLOGOUS PERIPHERAL BLOOD STEM CELL
TRANSPLANTATION IN  HIV-ASSOCIATED LYMPHOMA

A. Re, S. Casari,* C. Cattaneo, G.P. Carosi,* G.P. Cadeo,° G. Rossi
Ematologia, *Cattedra e °Divisione di Malattie Infettive, 
Università degli Studi di Brescia e Spedali Civili di Brescia 

Peripheral blood stem cell transplantation (PBSCT) is a ther-
apeutic approach of well known efficacy and widely used in lym-
phoma of the general population. For refractory or relapsed HIV-
associated lymphoma (HIV-Ly) there are very few possibilities of
cure with standard chemotherapy, but high dose therapy (HDT)

and PBSCT has been considered prohibitive for long time in this
setting, due to the immunodeficiency of patients and the high
risk of infection. With the recent introduction of highly active
antiretroviral therapy (HAART), immunological reconstitution
became possible in these patients, making suitable evaluation of
an aggressive treatment strategy with PBSCT also in HIV+ sub-
jects. Three consecutive patients with poor prognosis HIV-Ly at
our Institute started a program of peripheral blood stem cell
mobilization and harvest, after evaluation of chemosensitivity
with a brief course of conventional second-line chemotherapy.
All the patients had Hodgkin’s lymphoma. The first patient was
in second relapse, the second patient in first early relapse (<1
year from remission) and the third patient had disease progres-
sion after partial remission with first-line treatment. All the
patients were under HAART, with non-detectable HIV viral load,
which was mantained during the procedures of PBSC harvest and
transplantation. From the first patient 8.3 ×106/kg CD34+ cells
were collected after mobilization with cyclophosphamide 4 gr/m2

+ G-CSF. The second patient failed to mobilize an adequate
number of CD34+ cells after cyclophosphamide 4 gr/m2 + G-CSF
and during hematologic recovery after salvage chemotherapy.
From the third patient 7.0×106/kg CD34+ cells were collected at
recovery after salvage chemotherapy. No adverse events were
registered during the procedures of mobilization and harvest.
Thus the first and the third patients underwent HDT according
to BEAM (BCNU 300 mg/m2, VP16 800 mg/m2, Ara-C 800 mg/m2,
melphalan 140 mg/m2) and PBSCT. In both cases a prompt hema-
tologic recovery was observed, with neutrophil count >500/mm3

at +10. The first patient experienced, as treatment-related tox-
icity, only a mild oral mucositis and he is in complete remission
at 2 months from PBSCT. The third patient experienced severe
(grade 4) mucositis, which was responsible for interruption of
HAART treatment, fever and positivity for cytomegalovirus (CMV)
DNA in the serum, with possible reactivation of a previous CMV
chorioretinitis; now he is doing well at day +20 after PBSCT. An
aggressive treatment approach with PBSCT is feasible in HIV-Ly,
with the possibility of collection of an adequate number of
CD34+ cells, rapid recovery after PBSCT and a non-prohibitive
regimen-related toxicity. The clinical efficacy and the impact on
HIV infection status need to be evaluated in a wider series of
patients. Severe mucositis with possible incapacity to take
HAART is a problem that deserves attention.

PO131
MOBILIZING POTENTIAL OF IFOSFAMIDE/VINORELBINE-BASED
CHEMOTHERAPY IN REFRACTORY/RELAPSED MALIGNANT LYMPHOMA

M. Magagnoli, B. Sarina, M. Balzarotti, L. Castagna, 
I. Timofeeva, A. Nozza, A. Bertuzzi, L. Siracusano, A. Santoro
Department of Medical Oncology and Hematology; 
Istituto Clinico Humanitas, Rozzano, Milan 

Background and Objectives. In this study the mobilizing poten-
tial, as well as the therapeutic activity of ifosfamide and vinorel-
bine-containing regimens combined with G-CSF were explored
in patients with refractory/relapsed lymphomas. Design and
methods. Patients with non-Hodgkin’s lymphoma (NHL, n=10)
received ifosfamide (2500 mg/m2/d iv on days 1 to 4) and mes-
na (3200 mg/m2/d iv), vinorelbine (25 mg/m2/d iv on days 1 and
4) and prednisolone (100 mg/d iv on days 1 to 4,) plus G-CSF,
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while those with Hodgkin’s disease (HD, n=21) received the IGEV
regimen/G-CSF (ifosfamide 2000 mg/m2/d as 2-hour iv infusion
plus mesna 2600 mg/m2/d iv on days 1 to 4; gemcitabine 800
mg/m2/d iv short infusion on days 1 and 4; vinorelbine 20
mg/m2/d iv bolus on day 1, prednisolone 100 mg/d iv on days 1
to 4). Most patients were heavily pretreated with radiotherapy
and different chemotherapy regimens. The target yield was > 3
×106 CD34+ cells/kg of body weight, in order to support the sub-
sequent myeloablative chemotherapy. Results. The optimal time
of peripheral blood progenitor cell (PBPC) harvest was on days
11 and 12 with no differences in the PB CD34+ cells mobiliza-
tion kinetics between the two regimens. The median number of
collected CD34+ cells per kilogram of body weight was 10.9 ×106

(range 1.7-61×106). The median total CD34+cell/mL, CFU-GM
and WBC for all individual sets of collection was respectively 87,
110 ×106/kg, and 16.400. The PBPC target yield was achieved in
28 of the 31 patients. Hematological side-effects were accept-
able and no treatment-related hospitalization or toxic death
was observed. Twenty patients have subsequently received high-
dose therapy with rapid engraftment. Neutrophil recovery was
achieved after a median of seven days (range 6-11) and the
median time to platelet recovery was 14.5 (range 0-106). No cor-
relation between the amount of CFU-GM, CD34+ cells reinfused
and days to engrafment could be observed. Interpretation and
Conclusions. These results demonstrate that ifosfamide and
vinorelbine-based chemotherapy regimen with G-CSF can be
successfully and safely used to mobilize PBPC.

PO132
TANDEM AUTOLOGOUS PERIPHERAL BLOOD STEM CELL TRANSPANTATION
IN HIGH-RISK RELAPSED OR REFRACTORY LYMPHOMA: PRELIMINARY
RESULTS OF A PILOT STUDY

G. Console, G. Irrera, M. Martino, G. Messina, F. Morabito,
G. Pucci, A. Dattola, A. Cuzzocrea, C. Stelitano, V. Callea,
F. Nobile,* D. Magro,° S. Molica,° A. Peta,° M. Brugiatelli,
P. Iacopino
Centro Trapianti Midollo Osseo “A. Neri”,*Dipartimento di Ema-
tologia e Medicina Trasfusionale, Azienda Ospedaliera “Bianchi-
Melacrino-Morelli”, Reggio Calabria; °Dipartimento Emato-
Oncologia, Azienda Ospedaliera, Catanzaro 

The impact of modern supportive care that includes hema-
opoietic growth factor support, PBPCs (vs bone marrow) as the
primary stem cell source, and newer antibiotics and antifungal
agents have markedly decreased transplant-related toxicity.
However, this has not translated into major improvements in
overall survival of lymphoma patients with unfavorable risk fac-
tors at transplantation. In order to improve further the outcome
of such patients we conducted a pilot study of tandem high-dose
chemotherapy (HDC) consisting of carmustine (600 mg/m2, day
-7), etoposide (200 mg/m2, day –6,-5,-4,-3), cytarabine (400
mg/m2, day –6,-5,-4,-3) e melphalan (140 mg/m2, day –2)
(BEAM) as first HDC, and etoposide (250 mg/m2, day –7,-6,-5,-
4), thiotepa (166 mg/m2, day –6,-5,-4) and carboplatin (266
mg/m2, day –6,-5,-4) (ETC) as second HDC. So far, three pts with
Hodgkin’s disease (1 second CR,1 first PR, 1 second PR) and five
pts with high-grade non-Hodgkin’s lymphoma (1 first CR, 2 first
PR, 2 second PR) have been enrolled. The median follow-up is 27
months (17-44) from the first transplant and 51 months (38-81)
from diagnosis. There are no differences among engraftment
kinetics and toxicity profile in comparison of the 1st with the

2nd HDC. No treatment related death was observed. Preliminary
results on treatment effectiveness were satisfactory: 4 pts
(50.0%) were in complete remission after the first and 7 (87.5%)
after the second HDC. As of April 30 2001, all the pts are alive
and 6 of 8 pts are in CCR. This seems an improvement as com-
pared to the 51% and 61% of progression-free survival and
overall survival observed in our historical series including 57 pts
treated with single HDC. In summary, we can conclude that tan-
dem HDC with PSCT is feasible with tolerable toxicity and high
rate of durable responses.

This study was funded in part by AIL and Regione Calabria.

PO133
USEFULNESS OF BONE MARROW PURGING USING ASTA-Z BEFORE
AUTOLOGOUS TRANSPLANTATION IN 1st COMPLETE 
REMISSION ACUTE MYELOID LEUKEMIA PATIENTS 

F. Indelicato, F. Li Gioi, G. Moschetti, S. Mercurio, A. Privitera,
U. Consoli, G. Milone, R. Giustolisi
Divisione Clinicizzata di Ematologia con Trapianto Ospedale 
Ferrarotto, Catania 

Autologous Bone Marrow transplantation is the treatment of
choice in AML patients in 1st CR aged less than 60 years who do not
have a HLA identical sibling; however, it is followed by an high risk
of relapse. Since relapses originate from leukemic cells contami-
nating the bone marrow harvests, the use of pharmacological
agents, such as ASTA-Z, to purge marrow has a strong rationale.
However the advantage of using purged over unpurged marrow, in
autologous transplantation of AML patients, has been shown only
in non-randomized studies. In our Institution 26 patients affect by
AML in CR underwent ABMT using ASTA-Z purged or unpurged
bone marrow, depending on availability of ASTA-Z. Seventeen pts
(65%) received unpurged marrow while 9 pts (35%) received ASTA-
Z purged marrow. These two groups of patients were comparable
in mean age (41y. vs 39 y.), in the median time between diagnosis
and transplantation (220 days vs 221 days), in the median number
of harvested TNC (3.7 × 108/kg vs 3.2×108/kg) and in median fol-
low-up (25 versus 31 months). All patients were treated using BuCy
protocol and received the same supportive care. Engraftment in
these two groups has been comparable and median time to reach
a N> 500 count was 25 days in purged marrow and 24 days in the
group of unpurged marrow. Time to reach PLT> 20,000 was 120
days in purged marrow and 77 days in unpurged marrow. Require-
ment of platelet transfusions was not different in the two groups.
No case of TRM has been registered. In the group of purged mar-
row 7/9 patients are alive in CR and DFS is 71% at 3 years while in
unpurged marrow group 8/17 patients are alive and in CR and DFS
is 39% at 3 years. Survival curves of these two groups are differ-
ent at a marginally significant level (logrank test p=0.07). In this
preliminary experience, in the treatment of AML in CR the use of
ASTA-Z purged marrow in respect to unpurged marrow leads to an
higher DFS with a comparable toxicity.

DFS N>500 PLT>20,000 CNT × 108/kg TC >38°C TRM

Purged 71% 25. g 120 g 3.2 6.8 days 0

Unpurged 39% 24. g 77 g 3.7 2.8 days 0
p=0.07 NS NS NS p= 0.06
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PO134
GRANULOCYTE COLONY-STIMULATING FACTOR ALONE IS AN EFFECTIVE
MOBILIZATION SCHEDULE IN LYMPHOMA PATIENTS NOT
HEAVILY PRETREATED

F. Li Gioi, F. Indelicato, S. Leotta, A. Tornello, U. Consoli, 
G. Moschetti, A. Privitera, G. Guido, G. Milone, 
R. Giustolisi
Divisione Clinicizzata di ematologia e trapianto di m i d o l l o ,
Ospedale Ferrarotto, Catania 

In this randomized study we compared two different periph-
eral blood stem cells (PBSC) mobilization schedules in 37
patients affected with lymphoma. Patients in the first arm were
mobilized with G-CSF alone at the dosage of 10 µg/kg/die s.c.,
while patients in second arm were mobilized with cyclophos-
phamide (CTX) at the dosage of 4g/m2 day 1 followed by G-CSF
at the dosage of 10 µg/kg/die s.c. from day +5 to the end of har-
vesting. In order to avoid any bias due to uneven distribution of
more heavily pre-treated patients, randomization was stratified
according to degree of previous chemotherapy treatment, a first
stratum included patients who had previously received two or
less lines of chemotherapy and the other one included patients
who had previously received more than two lines of chemother-
apy. The following table shows groups and stratification.

G-CSF CTX + G-CSF

≤ 2 lines of treatment 12 patients 10 patients
> 2 lines of treatment 6 patients 9 patients

No patient had bone marrow involvement at time of mobi-
lization. To assess the efficacy of mobilization procedures we
compared mean peak of CD34+ cells/mm3 obtained after mobi-
lization. In this analysis we found that in patients previously
treated with more than 2 lines of chemotherapy mean peak of
CD34+ cells/mm3 obtained after CTX + G-CSF was significantly
higher than after G-CSF alone (42.48 vs 10.26 CD34+ cells/mm3,
t-test = 0.045). On the contrary, in patients previously treated
with two or less lines of treatment mean peak of CD34+

cells/mm3 obtained after G-CSF alone was not significantly dif-
ferent compared to CTX+G-CSF (49.10 vs 55.77 CD34+ cells/mm3,
t-test = 0,74).

Mean peak CD34+ cells/mm3

G-CSF CTX + G-CSF t-test

≤ 2 lines of treatment 49.10 55.77 0.74
> 2 lines of treatment 10.26 42.48 0.045

In conclusion G-CSF alone may be used to obtain a satisfac-
tory mobilization of PBSC in not heavily treated lymphoma
patients. On the contrary, in the heavily treated ones patients,
mobilization of PBSC using G-CSF alone has very little possibil-
ity of being successful.

PO135
ABSENCE OF MYELODYSPLASTIC SYNDROME FOLLOWING AUTOLOGOUS
STEM CELL TRANSPLANTATION: MORPHOLOGICAL, CYTOGENETIC AND
CLONALITY EVALUATION IN 66 PATIENTS

L. Laurenti, S. Sica, P. Chiusolo, M. Zollino, G. Zini, G. d'Onofrio,
N. Piccirillo, F. Sorà, MG. Garzia, P. Piccioni, G. Trapé, G. Leone 
Cattedra di Ematologia, Università Cattolica Sacro Cuore, Roma

Myelodysplastic syndrome and secondary acute myeloid
leukemia (MDS, sAML) have been recognized as relatively fre-
quent and potentially life-threatening complications of high
dose chemotherapy and autologous stem cell transplantation
(SCT) for Hodgkin's disease (HD), non-Hodgkin’s lymphoma (NHL)
and multiple myeloma (MM). In order to ascertain the role of
high dose chemotherapy in the development of MDS and sAML
we reviewed records from 66 patients undergoing SCT using
autologous peripheral blood cell mobilized with chemotherapy
and G-CSF. Thirty-eight patients were male and 28 were female,
median age was 43.5 (range 17-62 years). Thirty-three patients
were affected by NHL, 19 by MM and 14 by HD. All patients
received standard chmotherapy, 47 patients underwent second
line chemotherapy, some patients received radiotherapy after
second-line chemotherapy. Forty-three patients were submitted
to mobilizing chemotherapy MiCMA consisting of mitoxantrone,
aracytin, carboplatinum and methylprednisolone, 18 patients
underwent high-dose cyclophoshamide and 5 patients high-
dose etoposide. The pretransplant conditioning regimen includ-
ed BuCy2, in 22 patients, BuMel in 26 patients, BEAM in 11
patients, HDMel in 5 patients and Mit-Mel in 2 patients. Con-
ditioning regimen was followed by unselected SC (44 patients)
or CD34+ selected SC infusion obtained with Ceprate SC (18
patients) or Clinimacs (4 patients) on day 0. Patients reported
had to show absence of cytogenetic alteration and myelodys-
plastic features at transplantation, had to be in continuous com-
plete remission after transplantation without receiving chemo-
radiotherapy or biological response modifiers and had to have at
least 12 months of follow-up. We evaluated the bone marrow,
peripheral blood and cytogenetics 12 months after SCT and every
12 months or every 6 months if linear dysplasia, clonal or cyto-
genetic abnormalities were detected. Clonality was assessed by
HUMARA analysis and was restricted to female patients. We did
not observe MDS or sAML according to FAB classification in 163
controls, of 66 patients, with a median follow-up of 25 months
(range 12-106). Linear dysplasia in the bone marrow smears
even in the absence of overt MDS was classified according to the
score proposed by Kahl et al. (Ann Hematol, 1997) modified by
us. Twelve patients showed linear dysplasia: dyserythropoiesis
was detected in 6 patients, dysgranulopoiesis in 2 patients, and
dysmegakaryocytopoiesis was observed in 1 patient. Two
patients showed double lineage dysplasia (erythroid and granu-
locytic), 1 patient showed dysgranulopoiesis at the first control
acquiring dyserythropoiesis at next follow-up. No cytopenia,
classified according to Amigo et al. (Bone Marrow Transpl, 1999)
as Hb<10/dL, leukocyte count <4 ×109/L, platelet count >100
×109/L in the absence of identified cause, was noted in these
patients. We found 3 cytogenetic abnormalities in the absence
of concomitant dysplastic features: transient -5q, -Y, fra
(10)(q25). The female patient, affected by HD in 3rd complete
remission at transplantation, with cytogenetical abnormality -
5q at 32 months after SCT showed a transient clonal pattern of
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bone marrow at HUMARA assay. Further controls documented
the normalization of both clonality and cytogenetic study at 43,
48 and 67 months after SCT. The occurence of MDS and sAML
depends on a variety of risk factors including the number and
type of prior chemo-radiotherapy regimens, total body irradia-
tion in the conditioning regimen and cytogenetic and morpho-
logical alterations prior to SCT. This may account for the dis-
crepancies in reporting MDS/sAML. In this study the absence of
morphological or cytogenetic abnormalities prior to transplan-
tation, the use of chemotherapy-based conditioning regimen
and the disease status at SCT resulted in the absence of overt
MDS/sAML. We also maintain that the use of stringent mor-
phological criteria combined with cytogenetic, clonality and FISH
results especially during the first period after SCT should be
adopted in order to exclude the erroneous diagnosis of MDS. 

PO136
AUTOLOGOUS BONE MARROW TRANSPLANTATION IN ACUTE MYELOID
LEUKEMIA: A SINGLE CENTER EXPERIENCE

R. Epifani, N. Giuliani, C. Caramatti, S. Bonomini, S. Colla, 
G. Sammarelli, V. Rizzoli, M. Mangoni
Chair of Hematology, University of Parma

High dose therapy (HDT) with autologous bone marrow trans-
plantation (ABMT) is widley used in the treatment of acute
myeloid leukemia (AML) as post-remission therapy for younger
patients. In this study we report the results of HDT/ABMT in
patients with AML enrolled in our center. Fifty-one patients
(median age 35 years; female: 24, male: 27) underwent ABMT;
they included 61% in first complete remission (CR1), 26% in
second complete remission (CR2) and 13% in relapse. Prepara-
tive regimens consisted of busulfan (16mg/kg) and cyclophos-
phamide (CY) (120 mg/kg) or busulfan (16 mg/kg), CY (120
mg/kg) and etoposide (60 mg/kg). At the bone marrow harvest
all patients were in complete remission and purging was per-
formed in 39 patients with mafosfamide at a standard dose of
50 µg/mL (29) or individually adjusted (10). The median dose of
mononucleated cells infused was 1.31×108/kg (range 1-8) and
3.66×106/kg for CD34+ cells. Complete remission was reached in
74% of patients and the leukemia relapse was 30%. The medi-
an time to recovery of polymorphonucleated cells to 500/mm3

and of platelets to 50,000/mm3 was 22 days (range 12-73) and
39 days (range 15-232) respectively. The median overall survival
(OS) was 20 months with a 5- and 10-year OS of 51% and 46%.
The 5- and 10-year disease free survival (DFS) was 42% and
45%, respectively. No significant difference was found in the
OS and DFS between CR1 and CR2 patients. With multivariate
analysis we found that age and the purging have a significant
impact on the outcomes of ABMT (OS, DFS and leukemia relapse).
In conclusion our results suggest the efficacy of the HDT/ABMT
in the treatment of acute myeloid leukemia.

PO137
INTENSIFICATION OF SALVAGE TREATMENT WITH HIGH-DOSE SEQUENTIAL
CHEMOTHERAPY IMPROVES THE OUTCOME OF PATIENTS WITH 
REFRACTORY OR RELAPSED AGGRESSIVE NON-HODGKIN’S LYMPHOMA

S. Cortelazzo, A. Rambaldi, A. Rossi, E. Oldani, M. Ghielmini, 
F. Benedetti, C. Tarella, F. Zaglio, U. Vitolo, M. Di Nicola, 
E. Pogliani, F. Cavalli, A.M. Gianni, T. Barbui
Divisione di Ematologia, Ospedali Riuniti di Bergamo; 
Oncology Institute of Southern Switzerland, Ospedale S. Giovan-
ni, Bellinzona, Switzerland; Cattedra di Ematologia, Università di
Verona; Divisione Universitaria di Ematologia, Torino; U.O.A. 
Ematologia, Dipartimento di Oncologia, Torino; Istituto dei
Tumori, Milano; Ematologia, Ospedale S.Gerardo, Monza 

The aim of the present multicenter study was to evaluate ret-
rospectively whether a high-dose sequential program (HDS:
cyclophosphamide 7 g/m2, methotrexate 8 g/m2, VP16 2 g/m2)
administered prior to autologous transplantation could optimize
salvage of patients with refractory or relapsed aggressive non-
Hodgkin’s lymphoma. Between 1985-1999, 103 patients (medi-
an age 43 years, range 16-65) from 8 Italian, and 1 Swiss cen-
ters with diffuse large B-cell and T-cell lymphoma, refractory
(n=38) or relapsed (n=65) after conventional front-line
chemotherapy, were treated with HDS followed by high-dose
regimens with autologous hematopoietic stem cell transplanta-
tion. Eighty-three patients responded to HDS regimen (81%,
95% C.I., 73% to 88%) and 79 eventually achieved a complete
response (CR) after autotransplantation (90%, 95% C.I., 81% to
96%). None of the 20 cases resistant to HDS obtained CR. Treat-
ment-related mortality was 4%. After a median follow-up of 24
months (range 6-174 months), 3-year estimates of overall sur-
vival, event-free survival, and disease-free survival were 47%
(95% C.I., 36% to 59%), 44% (95% C.I., 34% to 54%) and 64%
(95% C.I., 50% to 74%), respectively. Multivariate analysis
showed chemosensitivity to HDS to represent the strongest pre-
dictor of both CR and survival.  This retrospective study shows
that salvage treatment with HDS has a relatively low toxicity and
is associated with remarkable response rates, allowing further
effective therapy with high-dose autograft programs.

PO138
GRANULOCYTE/MACROPHAGE COLONY-STIMULATING FACTOR
BEFORE BONE MARROW HARVEST FOR AUTOLOGOUS 
TRANSPLANTATION IN LYMPHOMA PATIENTS

L. Pezzullo,* G. De Rosa,* C. Cacciapuoti,° N. Scarpato,°
E. Cosentini,° A. Lucania,* B. Rotoli*
Chairs of *Hematology and °Immunohematology, Federico II 
University, Naples 

Peripheral blood stem cell (PBSC) autologous transplantation
for hematologic malignancies allows faster hematological recov-
ery and shorter hospitalization. Using this procedure we collect
and reinfuse a superior number of progenitors (CD34+) than by
bone marrow harvest; however, the quality of the harvest is still
matter of debate. Aim of this study was to evaluate whether stim-
ulation with GM-CSF at a dose of 150 mg s.c. given for 3 days
before bone marrow harvest (GM-BM) could improve quantity
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and quality of CD34+ cells in comparison with non pretreated
bone marrow harvest (BM), and whether this could affect hema-
tological and immunological recovery in the post-transplanta-
tion period. We compared three groups of lymphoma patients
who underwent autologous transplantation (BM vs GM-BM vs
PBSC), evaluating reconstitution pattern, disease free survival
(DFS) and overall survival (OS). From 1995 we autotransplanted
30 patients (18 male and 12 female); 19 non Hodgkin’s lym-
phomas (NHL) and 11 Hodgkin’s disease (HD). Eleven patients
received autologous BM (median age: 34 y), 11 GM-BM (median
age: 38 y) and 8 PBSC (median age: 34 y). At transplant, 17
patients were in complete remission and 13 in partial remission
or with active disease. 11 patients had received one or two pre-
vious treatment lines, and 19 more than two. Median number of
CD34+ cells harvested in the 3 groups, expressed as ×106/kg, were
0.6 for BM, 0.9 for GM-BM and 7.2 for PBSC. Hematological
recovery, evaluated as median days to neutrophilis >1,000/mm3,
lymphocytes >1000/mmc and platelets > 20,000/mm3, showed
overlapping values between BM and GM-BM and a faster recov-
ery in the PBSC group, with statistical significance for platelet
recovery. Immunological recovery evaluated 12 months after
transplant showed different kinetics of CD4 and CD8 reconstitu-
tion between BM and GM-BM, with a faster and durable ten-
dency to normalization of the CD4/CD8 ratio in the GM-BM group
as compared to BM and PBSC. Outcome evaluation in terms of
DFS and OS has shown an advantage for the GM-BM group (DFS
100% at two years) in comparison with BM (DFS 70%) and PBSC
(DFS 40%) with statistical significance (p = 0.03) between GM-
BM and PBSC. In conclusion, our preliminary experience suggests
that stimulation by GM-CSF before bone marrow harvest does
not significantly modify the number of CD34+ cells harvested, nor
does improve  hematological recovery in lymphoma patients;
however, it seems favorable in terms of immunological recovery
and survival. Further studies are needed to evaluate the role of
pretreatment with GM-CSF on the bone marrow micro-environ-
ment and on the control of minimal residual disease after autol-
ogous transplantation.

PO139
RETICULATED PLATELETS AND GLYCOCALICIN DOSAGE IN AUTOLOGOUS
PERIPHERAL BLOOD STEM CELL TRANSPLANTATION

L. Abbruzzese, A. Steffan, A. Da Ponte, M. Mazzucato, C. Suine,
L. De Marco
Servizio Immunotrasfusionale ed Analisi Cliniche, Centro di 
Riferimento Oncologico di Aviano 

Platelet recovery is usually the last step in hematopoietic
engraftment after APBSCT. The amount of reticulated platelets
shows bone marrow platelet productivity while glycocalicin is
linked to platelet turnover or destruction and to increased
thrombocytopoiesis. These new tests allow a further look into
thrombopoietic recovery. In our laboratory we have studied 10
patients undergoing APBSCT, measuring reticulated platelet
number using a cytofluorimetric method and glycocalicin using
an ELISA test. Our results are shown in the table below. Our
study results, even if with only 10 patients, underline the sig-
nificance of reticulated platelets, along with glycocalicin mea-
surement as a predictive index of platelet recovery after APBSCT
and as a useful guide in transfusion support of these patients.
Actually we have noticed that reticulated platelets increase 2

days before platelet recovery. Further studies are underway to
support these data and to identify groups of patients showing a
different pattern of platelet recovery. 

Days Plts mean/mL Reticulated Glycocalicin Glycocalicin 
plts% mean mean mg/mL index mean

3 84100 5.11 0.8 2.9
5 44700 2.74 0.56 4.43
6 30200 2.86 0.57 7.14
7 21900 3.8 0.50 7.53
8 22700 3.71 0.44 4.90
9 20500 4.05 0.44 6.22
10 31300 4.65 0.44 3.99
11 28000 5.27 0.42 3.98
13 49222 6.31 0.42 2.9

PO140
AUTOLOGOUS TRANSPLANTATION FROM BONE MARROW 
vs PERIPHERAL STEM CELLS FOR ACUTE MYELOID LEUKEMIA IN FIRST
COMPLETE REMISSION

L. Pezzullo,* G. De Rosa,* C. Cacciapuoti,° N. Scarpato,°
A. Lucania,* B. Rotoli*
Chairs of *Hematology and °Immunohematology, Federico II 
University, Naples 

Autologous transplantation (AuBMT) from peripheral blood
stem cells (PBSC) is characterized by a rapid hematological
recovery. Because of shorter duration of neutropenia, reduced
incidence of infectious complications and of supportive care,
this procedure is going to replace autotransplantation from bone
marrow (BM). It is still debated whether the procedures are
equivalent in terms of disease-free survival (DFS) and overall
survival (OS). The aim of our study was to address this question
in a cohort of patients with acute myeloid leukemia (AML) auto-
transplanted in first complete remission (CR). From 1990, 30
AML patients underwent AuBMT, 18 from BM and 12 from PBSC.
Median age was 42 years (range 22-58yrs) for the BM group and
39 yrs (range 16-61) for the PBSC group. According to FAB clas-
sification, the distribution in the two groups (BM/PBSC) was:
M1: 1/5; M2: 9/3; M4: 4/3; M5: 2/1; M6: 1/0; hybrid: 1/0. Cyto-
genetical risk was equivalent in the two groups. Median time
from diagnosis to AuBMT was 6.1 months for BM and 5.8 months
for PBSC. All patient were conditioned by BuCY-2 except 3
patients conditioned by BAVC because of age. Median cellular-
ity reinfused was 0.6×108/kg for BM and 8×108/kg for PBSC.
PBSC had a faster hematological recovery than BM (N>1,000/
mm3 15 vs 27d; Plt>20,000/mm3 12 vs 44d) and a shorter hos-
pitalization. We have recorded a higher number of relapses in the
PBSC group (8/12= 66.6%) than in the BM group (5/18= 27.7%).
DFS projected to 5 y was 70% in BM vs 30% in PBSC (p= 0.03).
OS projected to 5 y was almost the same in the two groups.
Thus, in this small series AuBMT from BM seemed to be superi-
or than AuBMT from PBSC in terms of DFS. The same OS in the
two groups is probably due to a minor number of deaths and a
higher response to rescue therapy for the PBSC group.

140

haematologica vol. 86(supplement to n. 10):october 2001

Posters - Autologous Transplantation



PO141
BILE DUCTOPENIA AFTER AUTOLOGOUS BONE MARROW TRANSPLANT 
IN A PATIENT WITH HODGKIN’S DISEASE

L. Pezzullo,* G. De Rosa,* A. Lucania,* R. Vecchione,°
M. Picardi,* B. Rotoli*
Chairs of *Hematology and °Pathology, Federico II University,
Naples 

Vanishing bile duct syndrome (VBDS) or ductopenia is a severe
liver dysfunction which can be developmental, immunological,
infectious, vascular or chemical. It is characterized by loss of
more than 50% of intralobular biliary ducts; clinically, it elicits
pruritus and jaundice, and may evolve into biliary cirrhosis. In
adulthood, an idiopathic severe form and a mild form have been
described, the latter with less marked ductopenia and apparent-
ly not evolutive. A few cases of ductopenia associated with
Hodgkin’s disease (HD) have been reported, generally diagnosed
simultaneously and with paraneoplastic significance, perhaps
induced by toxic cytokines. We report the case of a HD patient
who developed a mild ductopenia after autologous bone marrow
transplantation (AuBMT). A 39-years old female suffering from
HD, nodular sclerosis variant, stage IV-A, resistant to two treat-
ment lines, underwent AuBMT in February 2000 with persistent
disease; conditioned by BEAM, the patient was discharged after
a short period spent in hospital (+13d) and without particular
problems. At month +1 from AuBMT, she complained of pruritus
and marked increase of cholestasis enzymes, without jaundice.
Virological studies were negative. During the following months,
pruritus regressed until disappearance, alkaline phosphatase (ALP)
remained persistently altered while γGT, ALT and AST returned to
nearly normal values. At the same time we observed disappear-
ance of mediastinal residues of HD. Liver biopsy performed at
+10 months led to a diagnosis of VBDS (loss of ducts in approx-
imately 20% of portal spaces, without any sign of HD). This mild
form of VBDS unexpectedly arising after one month after AuBMT,
in the absence of pharmacological or infectious causes, can be
attributed to late toxicity of the conditioning regimen or to an
immunological disorder in the course of reconstitution of the
immune system. In concomitance with cholestasis signs, we not-
ed an expansion of cytotoxic CD8 lymphocytes. We stress the
utility of liver biopsy in post-transplant complications, to distin-
guish between the more frequent causes of liver damage (drugs,
GvH, infections, malignancy, relapses) and an uncommon syn-
drome which may have peculiar features and a different course. 

PO142
CSC MOBILIZATION IN PATIENTS TREATED WITH 89-C-41 PROTOCOL 
BY MAGRATH: 2 CASE REPORT

M. Ciarli,* M. Vacca,* N. Petti,° C. Del Monte,* S. Mancini,°
R. Amodeo,° C. De Sanctis,° I. Majolino°
*Transfusional Center S. Camillo-Forlanini Hospital of Rome;
°Hematology department S. Camillo-Forlanini Hospital of Rome 

CSC mobilization depends on a lot of intrinsic and extrinsic
bone marrow factors (growth factors, bone marrow microenvi-
ronment, transcription factors, oncogenes, etc.) and on the
patient’s age, previous chemotherapy and mobilization therapy.

In some hematologic diseases, it is difficult to find a suitable
therapy for clinical remission induction and, at the same time,
for CSC mobilization. In our Center we treated two young women
of 35 and 22 years old affected by acute lymphoblastic leukemia
L3 with CNS involvement (the first one) and by Burkitt’s Lym-
phoma (the second one). Since the first one was 5 months preg-
nant, we induced her to give birth by Cesarean section, and we
treated both the patients with the polychemotherapic protocol
89-C-41 described by Magrath (4 alternative cycles: 2 CODOX-
M and 2 IVAC). For each CODOX-M we administered:1,600
mg/m2 of CTX, 3 mg/m2 of VCR, 40 mg/mq of adriamycin, 6,720
mg/m2 of MTX and CNS prophylaxis with ARA-C and MTX; for
each IVAC 2 g/m2 of ARA-C, 300 mg/m2 of VP-16, 1500 mg/m2

of ifosfamide and CNS prophylaxis with ARA-C and MTX. We
started with the G-CSF administration at dose of 5 mg/kg at
day +7 after the 2nd cycle (1st IVAC) and then we increased the
dose to 10 mg/kg at day +10. At day +14 patient #1, in com-
plete remission, had these values: WBC 4100, Hb 9.6, plt 39,000,
CD34+ 4.4% that is 180.4 cells/mL. Patients #2 had WBC 6100,
Hb 9.1, plt 85,000, CD34+ 1.4% that is 85.4 cells/mL. With this
good mobilization we performed the CSC harvest by the blood
cell separator COBE SPECTRA, WBC harvest set, CMN protocol
using peripheral veins maintaining a constant flow of 55 mL/min.
For each patient we processed 2.5 blood volumes and performed
a single apheresis 190 minutes long. For patient n. 1 we har-
vested a total NC 33×109, MNC 14.4×109, CD34+ 1453,9×106

that is 11.8×106 /kg. In the patient #2 we harvested 34.9×109

NC, 7.9×109 MNC, 664.6 ×106 CD34+ that is 15.4×106/kg. The
CD34+ efficiency was 49.7% and 92%, respectively. We can con-
clude that VP-16 plus G-CSF mobilization action was very good
although the very myelotoxic polychemotherapy administration,
as the antimetabolites ARA-C and MTX, not only e.v. but i.r. too,
allowing a pharmacologic low release and then a most prolonged
myelosuppressive action. This excellent mobilization allowed us
to harvest about 2.5 CD34+ cell doses by a single apheresis. For
the future we can single out the first IVAC as a cycle able to
induce remission and to mobilize CSC at the same time.

PO143
DOSE ESCALATING OF CYCLOPHOSPHAMIDE IN THE MOBILIZATION OF
CD34 CELLS IN HEMATOLOGICAL MALIGNANCIES

G. Palazzo, B. Amurri, G. Pisapia, A. Prudenzano, G. Pricolo,
L. Stani, P. Mazza
Unità Complessa di Ematologia, Azienda Ospedaliera 
“S.S. Annunziata “, Taranto 

The use of high dose cyclophosphamide (CTX) plus G-CSF as
mobilizing agent of CD34 cells is widely acceptable in hematologic
malignancies; however no standardized approach in the dose of
CTX and timing of CD34 mobilization yet exists. We present our
experience based on three different dose of CTX used as mobiliz-
ing therapy in patients mostly with multiple mieloma (MM), lym-
phomas and acute leukemia. According to the dose of CTX we rec-
ognized three groups of patients; the first group of 14 pts who
received CTX at 4 gr/m2, 46 pts. treated with 5 g/m2 and 27 pts
scheduled for 7 g/m2. This retrospective evaluation was finalized
to reveal whether if the different doses of CTX provide significant
modifications of mobilization efficiency according to the number
of cells collected, number of aphereses needed, time to mobiliza-
tion, morbidity of CTX, need of hospitalization and time to neu-
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trophil recovery. Discrepancies in the distribution of disease were
recorded among the groups under studies with more leukemias in
the first group (50% of cases), more myelomas in the second group
(41% of cases) and mostly lymphomas in the third group of
patients (82% of cases); discrepancies were also recorded in the
age distribution, being the mean age of 59, 61 and 38 years, for
the first, second and third group, respectively. The collection was
successful in most of patients with 1 ((7%) and 2 (5%) unsuccess
in the first and second group, respectively; the efficiency of col-
lection was progressively better from the first to third group with
7.25, 8.49 and 14.8×106/kg median number of CD34 positive cells,
respectively. Need of hospitalization or transfusion needs were
recorded in 7%, 34% and 81% of patients receiving 4, 5, or 7 g/m2
of CTX, respectively. Finally the hematological recovery after rein-
fusion of the collected CD34 cells was identical in the three groups
of patients ranging from 8 to 14 days. We conclude that whatev-
er the dose of CTX employed as mobilizing therapy for CD34 cells,
the efficiency of collection is good in most patients, however no
failures were recorded with CTX at 7 g/m2. The incidence of side
effects or need of hospitalization is the major limiting factor for
using CTX at 7 g/s2 in most of patients. The evaluation of the mobi-
lization efficiency and the limited incidence of side effects in the
group of patients treated by 5 g/m2 of CTX give the conclusion that
this approach should be recommended in most patients. 

PO144
HIGH-DOSE CHEMOTHERAPY AND AUTOLOGOUS PERIPHERAL STEM CELL
TRANSPLANTATION IN BREAST CANCER PATIENTS WITH MORE THAN 10
POSITIVE AXILLARY NODES: PRELIMINARY RESULTS

C. Menichelli,* A. Bosi,° MP. Mariani,° S. Guidi,° R. Saccardi,°
F. Rossi,* G. Piperno,* S. Scoccianti,* S. Sulprizio,* R. Santoni#

*Radiation Therapy and °Hematology, University and Hospital
Departments, Firenze, Italy; #Radiation therapy Departments at
University and Hospital of Tor Vergata, Rome

Purposes. To evaluate survival and sites of failure in a group
of 87 breast cancer patients with massive axillary involvement
(>10 positive nodes), referred to the Radiation Therapy Depart-
ment of the University of Florence during the period 1994-1999.
Among these patients, 46 underwent HD chemotherapy followed
by autologous peripheral blood stem cell transplantation (APB-
SCT) whereas 41 women underwent conventional chemothera-
py. Overall survival, disease-free survival and site and frequen-
cies of recurrences were evaluated in these patients as well.
After surgery all patients underwent chemotherapy and local
irradiation. Material and Methods. Forty-six patients were
referred for postoperative treatment and underwent FEC
chemotherapy (4 - 8 cycles) and HD chemotherapy (ifosfamide
3000 mg/m2 on days -6-5-4-3, carboplatin 500 mg/m2 on days
-6-5-4 and etoposide 300 mg/m2 on days -6-5-4) before auto-
logus transplantation between 1994/1999 (GROUP A). During
the same period a group of 41 patients with similar pathologic
characteristics underwent conventional chemotherapy without
autologus transplantation. (GROUP B). The Kaplan-Meyer
method was used to estimate the survival probabilities with sta-
tistical inferences on actuarial curves by using the log-rank test.
The median follow-up was 44 months, with a minimum follow-
up of 12. Results. Isolated local relapses occurred in only 4 in
Group A and 3 in Group B. Most patients showed a distant fail-

ure in both of the groups (18/46 and 10/41 in Group A and Group
B respectively). As far as concerns the number of positive axil-
lary nodes, patients in Group A seem to show a higher number
of distant metastases with the increasing number of positive
nodes in the axilla. At this time, the 5-year overall survival rates
were 70% and 65% for Group A and B, respectively. We observed
22 recurrences in Group A (14 distant, 4 local and 4 local and
distant) and 13 in a Group B (10 distant, 3 local). No grade III or
IV toxicity was present among the patients who underwent HD
chemotherapy and bone marrow transplantation. Conclusions:
These preliminary results show that the treatment is feasible
and well tolerated; a longer follow-up period, a larger number
of patients and an accurate selection of cases are needed

PO145
AUTOLOGOUS STEM CELL TRANSPLANTATION IN PATIENTS WITH 
HEMATOLOGICAL MALIGNANCIES AND SOLID TUMORS: A SINGLE
CENTER EXPERIENCE

A. Palmas, L. Arru, G.C. Latte, A. Murgia, M. Murineddu, 
A.L. Noli, A. Bianchi, A. Calvisi, A.M. Fais, A. Crisponi, A. Gabbas

Divisione Ematologia, Ospedale San Francesco ASL 3 Nuoro 

Autologous stem cell transplantation (ASCT) has become a
standard treatment modality for patients with hematologic
malignancies and solid tumors. From August 1992 to June 2000
100 ASCT have been carried out in our center, average 12.5 per
year (2-21) in 72 different patients. Nineteen of them had non
Hodgkin’s lymphoma (NHL), 17 multiple myeloma (MM), 14
breast cancer (BC), 9 acute myeloid leukemia (AML), 6 Hodgkin
disease (HD), 3 small cell lung cancer (SCLC), 1 acute lymphoyd
leukemia, 1 chronic myeloid leukemia, 1 myelodysplastic syn-
drome (MDS), 1 embrional carcinoma. Twenty-three patients
received more than 1 transplant, 3 transplants in 5 cases (3
SCLC, 2 NHL), while 18 patients (13 MM, 3 HD, 2 BC) underwent
a double transplant procedure. Patients were nursed in single
room with reverse isolation, a central venous line was in place,
skin tunneled in 96 cases, non-tunneled in 4 cases. Median age
at transplantation was 48 years (6-73). Source of stem cells was
peripheral blood in 95 cases, bone marrow (BM) in 4 cases, blood
and BM in 1 case. Conditioning regimen was melphalan alone
(35 cases) or combined with mitoxantrone or thiothepa and
cyclophosfamide (22), BEAM (14), ICE (9), busulfan based regi-
mens (8), other chemotherapy regimens (12). Median time to
reach 500 PMN was 10 days (8-41), 20,000/µl plts 11 days (nadir
at more than 20.000 in 2 cases-48 days), and 100,000/µl plts 17
days (10 days-100,000 plts not reached in 3 cases). Excluding
patients with AML and MDS who did not receive G-CSF in the
first 15 days and those transplanted with BM stem cells,time to
500 PMN, 20.000 plts/µl and 100,000 plts/ul was 9, 10 and 17
days respectively. No graft failure was observed. Median time as
inpatients was 19 days (5-62),days with fever above 38°C ranged
from 0 to 24 (median 1). Median number of red blood cell and
platelets transfusions were 2 (0-8) and 1 (0-12). Median num-
ber of CD34+ cells infused was 4.3 ×106/kg (1-11.5). After trans-
plantation 62% of patients were in complete remission (CR),
25% in partial remission, 11% progressed or had stable disease.
Transplant related mortality was 1% (1 patient died at day +120
of fulminant hepatitis because of HBV reactivation), 33 patients
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relapsed at a median of 10 months (1-63),19 of them died, 4 got
a subsequent CR with further chemotherapy and 12 are alive
with disease. No secondary MDS was observed. At a median fol-
low up of 23 months (2-96) 52 patients (72%) are alive, 39 of
them (54%) disease-free. Our data are in keeping with those
from the literature and support the assumption that the size of
the transplant center does not adversely affect the outcome of
transplantation as far as both early and late procedure-related
toxicity and long-term results.

PO146
HIGH DOSE CHEMOTHERAPY WITH AUTOLOGOUS STEM CELL 
TRASPLANTATION IN ADVANCED STAGE INTERMEDIATE-HIGH GRADE 
NON-HODGKIN’S LYMPHOMAS

N. Cantore, S. Volpe, G. Marcacci, F. Ronconi, B. Rotoli,* 
G. De Rosa,° L. Pezzullo,° F. Ferrara,# M. Annunziata,#
C. Battista,* B. Chiurazzi,* A.M. Fariello,* E. Volpe
Hematology Service and Bone Marrow Transplantation Unit, A.O.
“San G.Moscati”, Avellino; °Hematology Unit, Federico II 
University Naples; #Divisione di Ematologia AORN A. Cardarelli,
Naples; *Bone Marrow Tranplantation Unit Solid Tumors Ospedale
A. Cardarelli, Naples 

High-dose chemotherapy (HDT) with autologous stem cell
tranplantation for advanced stage non Hodgkin’s lymphomas is
still considered an experimental therapeutic approach and the
role of transplantation in partial or complete resporders is still
uncertain. We report our experience of autologous stem cell
transplantation (ASCT) in advanced stage non-Hodgkin’s lym-
phoma (NHL). From March 1988 to April 2001, 47 patients
(median age 38 yrs, range 5-58), with intermediate or high grade
non Hodgkin’s lymphomas, 6 in stages II bulky, 21 in stage III and
20 in stage IV received unpurged ASCT after a myeloablative
conditioning regimen. Twenty patients (42%) (19 NHL-HG, 1
NHL-IG) received ASCT in 1st complete remission (CR1), 8 (17%)
in CR2 or CR3 (6 NHL-HG, 2 NHL-IG), 10 (21%) in partial remis-
sion (PR) (9 NHL-HG, 1 NHL-IG), 5 (11%) in chemosensitive
relapse (SR) and 4 (9%) chemoresistent disease (RD). Bone mar-
row (BM) was used as the source of stem cells in 22 pts (47%)
and peripheral blood (PB) in 25 pts (53%). As conditioning reg-
imens 20 pts received BEAM, 15 BEAC, 8 BAVC, 4 others. G-CSF
5 m2/kg was given to 41 pts following ASCT. After BM cells medi-
an times to achieve a neutrophil count > 1×109/L and a platelets
count > 20×109/L were 15 (range 9-21) days and 17 (range 9-
35) days, respectively. After PB cells neutrophil count > 0.5×109/L
and a platelet count > 20×109/L were reached after 10 (range
7-12) days and 22 (range 18-50) days, respectively. Four cases
(18%) of transplant-related mortality (TRM) occurred in patients
receiving BM versus 0 (0%) in patients receiving PB cells. After
a median follow-up of 26 months (range 5-138), 17 of 20
patients (85%) transplanted in CR1 are in continuous CR. After
a median follow-up of 22 mo. (range 1-55) 5 of 8 patients trans-
planted in CR2/CR3, are in CR. Of 10 patients transplanted in PR,
5 (50%) achieved CR and 3 of these are in CR. Of 5 patients in
SR, 2 achieved CR, 1 is in CR at 36 months and 1 died of lung
cancer while in CR for lymphoma at 6 months, 2 had stable dis-
ease and 1 had progression. At a median follow-up of 29 months
(range 1-138), OS and EFS were 71% and 66%, respectively. OS
for patients in CR1, CR2/3 and PR were 83%, 73% and 50%,

respectively. EFS for patients in CR1, CR2/3 and PR were 82%,
60% and 40%, respectively. By log-rank test EFS was signifi-
cantly better for patients in CR1 and CR2/3 than for patients in
PR (p=0.03).Our results in this small cohort of patients demon-
strate the high efficacy of autologous stem cell transplantation
to prolong a complete remission in patients with advanced stage
NHL in CR1 and CR2/3 status at transplant but a poor efficacy
in PR. The use of BM as the source resulted in higher toxicity.
Large ongoing randomized studies would help to clarify the
definitive role of HDT in advanced stage NHL.

PO147
AUTOLOGOUS AND ALLOGENIC TRANSPLANT IN FOLLICULAR LYMPHOMA

E. Tresoldi, R. Cairoli, P. Marenco, A. Tedeschi, L. Gargantini, 
G. Grillo, G. Cornacchini, R.A. Perego,* E. Morra
Division of Hematology, Department of Oncology-Hematology,
Niguarda Ca’ Granda Hospital, Milan; *Department of 
Experimental, Enviromental Medicine and Medical Biotechnolo-
gies, Milano Bicocca University 

Since 1996, 15 patients (M:F = 4:11; median age 45 years;
range 28 - 60) with relapsed or refractory follicular non Hodgk-
in’s lymphoma (WHO grade 1-2), underwent allogeneic bone
marrow transplantation from HLA-identical sibling donor (2 cas-
es) or autologous mobilized stem cell transplant (13 cases).

Auto Tx (n=13) Allo Tx (n=2)

Mobilization HD-CTX (n=8)
DHAP  (n=5) 0

Status at Tx 5 RC; 8 RP 2RP

Conditioning regimen BEAM (n=6)
L-PAM+TBI (n=7) Cy+TBI

Positive CD34+  purging n=7 0 

Results. Transplant-related mortality (TRM) = 0/15 patients.
Overall survival (OS) = 13/15 patients (86%, median survival 68
months, range 32-106). Event-free survival (EFS) = 10/15
patients (66%, median 22 months): 3 patients showed progres-
sion or relapse (+13, +19, +45 months post-ABMT); two patients
died of disease progression at +12 and +21 months after ASCT;
both the allogeneic transplanted patients are alive and disease
free at +29 and +44 months from BMT. A molecular study (PCR)
demonstrated the presence of t(14;18) (11 patients) or the IgH
rearrangement (3 cases) before transplant; monitoring by PCR is
ongoing during the follow-up period (every 3-6 months post
transplant). Conclusions. The molecular quantitative analysis of
t(14;18)-positive cells before and after autologous and allo-
geneic transplant is on process in order to evaluate the molec-
ular eradication and the relapsing time. 
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supportive therapy and techniques

PO148
CYTOMEGALOVIRUS ENCEPHALITIS IN A PATIENT TRANSPLANTED 
WITH T-CELL DEPLETED HAPLOIDENTICAL PERIPHERAL BLOOD STEM
CELLS: CASE REPORT

M. Postorino, T. Dentamaro, A. Picardi, L. Cudillo, L. Cupelli, 
F. De Laurenzi, M. Masi, S. Amadori
Hematology, University ” Tor Vergata”, St. Eugenio Hospital, Rome 

In December 97 a 20-year-old male presented with a diag-
nosis of severe aplastic anemia. He was treated with a course of
immunosuppressive therapy (steroids, cyclosporine, SAL and G-
CSF). Response was obtained after 90 days. One year later he
relapsed; since an HLA-identical family was not available, a T-
cell depleted haploidentical PBSC transplantation from his moth-
er was performed. Conditioning regimen included Fludarabine
(40 mg/m2 × 5 days), Thiotepa (7.5 mg/kg), Melphalan (140
mg/m2) and ATG (3mg/kg × 4 days). Antiviral prophylaxis was
given according to the Perugia protocol. Nested PCR and pp65
antigenemia were used to monitor CMV infection, weekly. He
received 6.17×106/kg of CD34+ and 0.308×104/kg of CD3+ cells,
respectively. Engraftment was rapid: PMN> 0.5×109/L and PLT
>20×109/L on day +12 and +15, respectively. No aGVHD was
observed. On day +60 CMV pp65 antigenemia was detected in
4 cells with no organ involvement; he was treated with Foscar-
net+Ganciclovir with a successful response. On day +119 the
patient presented with fever, skin rash, unsteady walk and rapid-
ly progressive ascending paralysis. PCR-CMV was positive in the
cerebrospinal fluid with no detection of CMV in the blood; mag-
netic resonance imaging was negative and electromyography
was suggestive of a Guillainn-Barrè like syndrome. Therapy with
foscarnet+ganciclovir and specific immunoglobulins was
promptly started but he died on day +135 of disease progression.
CMV disease remains a major cause of morbidity and mortality
after allogeneic transplantation. CMV encephalitis is frequent-
ly diagnosed in AIDS setting, but rarely diagnosed or documented
in transplant recipients. In conclusion, new strategies are nec-
essary in order to reduce the high rate of CMV-related mortal-
ity in these patients, who show a slow T-cell recovery with per-
sistent immunosuppression.

PO149
GENETIC SCREENING FOR HEMOCHROMATOSIS IN ITALIAN PROSPECTIVE
BLOOD DONORS WITH IRON OVERLOAD

C. Velati,1 M. Sampietro,* D. Tavazzi,* P. Delbini,* S. Fargion,* 
E. Marlianici,1 S. Rinaldi,2 D. Testa,3 F. Chiavilli,4 G. Barillari,5
P. Fugiani,6 M. Lancieri,7 G. Garozzo,8 G. Fiorelli*
Blood Transfusion Centers: 1Sondrio, 2Bolzano, 3Savigliano, 
4Rovigo, 5Udine, 6Fabriano, 7Bari, 8Ragusa; *Department of 
Internal Medicine, University and Ospedale Maggiore Policlinico
IRCCS, Milano

Objectives. To analyze the role of HFE mutations in Italian
blood donors with iron parameters suggesting iron overload.

Methods. Screening was based on transferrin saturation (TS) and
serum ferritin (SF) (TS>50% and >45%; SF>300 and >250 µg/mL
in males and females respectively) in 5880 subjects (3640 males,
2240 females, age range 18-60) undergoing evaluation for blood
donation eligibility, originating from different areas of Italy
(north: 4058; south: 1822). Subjects with increased TS and/or SF
were re-tested and typed for HFE mutations C282Y and H63D.
Results. Overall, 179/548 subjects with abnormal parameters
were available for re-testing, and in 109 increased TS and/or SF
were confirmed. Increased TS was confirmed in 25 individuals
among whom 3 were C282Y homozygotes and 6 were com-
pound heterozygotes for C282Y and H63D. In these 9 subjects
ferritin was increased in 6 and normal in 3 cases. Isolated
increased SF was confirmed in 84 individuals. Among them we
found an increased frequency of mutations as compared with the
normal Italian population (C282Y 0.06; H63D 0.25), as well as a
high frequency (45%) of increased alcohol intake. High TS was
more frequent in northern-Italy than in southern regions
(p=0.02), while the geographical distribution of high SF was not
significantly different. In individuals with increased TS and/or SF
the frequency of C282Y and H63D was 0.13 and 0.21 in north-
ern-Italy vs. 0.05 and 0.45 in southern-Italy (p=0.004 for H63D).
Nine out of 10 individuals carrying hemochromatosis-associat-
ed genotypes (homozygosity for C282Y and compound het-
erozygosity for C282Y and H63D) originated from northern
regions. The estimated frequency of these genotypes was 1/451
in northern-Italy and 1/1822 in southern Italy. Conclusions.
Mutant genotypes of HFE are over-represented in Italian adults
with mild alterations of iron status, showing geographical dif-
ferences: C282Y frequency decreases along a north-south gra-
dient, while the opposite happens for H63D. Over one third
(36%) of individuals with persistently altered TS carried
hemochromatosis-associated genotypes, confirming that a diag-
nostic approach based on TS and genotyping of selected cases
may represent a viable screening procedure.

PO150
SEVERE INFECTIONS RISK FACTORS IN CHRONIC LYMPHOCYTIC LEUKEMIA

A. Molteni, A. Nosari, P. Bernuzzi, L. Gargantini, E. Pungolino,
L. Barbarano, M. Montillo, E. Morra
Division of Hematology, Dept. Oncology-Hematology, 
Niguarda Ca’ Granda Hospital, Milan

Infections are the major cause of morbidity and mortality in
patients with chronic lymphocytic leukemia (CLL). As well as the
immune defects inherent to the disease itself and its manage-
ment, hypogammaglobulinemia is considered an important risk
factor. Newer treatments such as purine analogs may be asso-
ciated with a new spectrum of pathogens involving T cell dys-
function. In our experience, in the period from 1984 to 2000, we
observed 333 patients affected by CLL (median age 67, median
and average follow-up 34 and 47 months). During the follow-
up, 44.5% of them developed hypogammaglobulinemia, 10.4%
were treated with more than one line of chemotherapy and 6.3%
of them were treated with fludarabine. The infections registered
are detailed in Table 1. Documented moderate infections were
especially represented by bronchitis (61 cases), genitourinary
infections (23 cases) and herpetic infections (herpes simplex in
14 cases, herpes zoster in 24 cases). Among documented severe
infections the most frequent were were pneumonia (48 cases).

144

haematologica vol. 86(supplement to n. 10):october 2001

Posters - Supportive Therapy and Techniques



Among severe infections we observed two cases of multifocal
progressive leukoencephalopathy. We considered the incidence
of infections in accordance to risk factors and the prevalence of
severe infections in each risk category (Table 2).

Table 1.

Total number of patients 333 (M187, F146)

Number of patients with infection 106 (31.8%)

Number of febrile episodes
F.U.O 70 (26%)
Moderate infection 144 (53%)
Severe infection 59 (21%)

Documented infections
Bacterial 147 (72%)
Viral 40 (19%)
Fungi, protozoa, mycobact. 16 (7%)

Table 2.

Risk Factor Incidence Prevalence
of infections of severe infections

Hypogammaglobulinemia 61% 20.1%
Treatment with fludarabine 77% 16.6%
Treatment with more than two chemotherapy lines 83% 38%
Binet Stage

A 21% 17%
B 40% 21%
C 51% 24%

We did not observe a correlation between age and severity of
infections: as a matter of fact average and median age were
respectively 68 and 70 in patients with severe infections, while
they were respectively 66 and 65 in patients with moderate
ones. Conclusions. The most important risk factor in CLL is a sec-
ond or further chemotherapy line. Further risk are hypogamma-
globulinemia, advanced Binet stage and fludarabine treatment.

PO151
LAMIDUVINE AS PRIMARY PROPHYLAXIS OF CHEMOTHERAPY-INDUCED
HEPATITIS B VIRUS REACTIVATION IN HBSAG-POSITIVE PATIENTS WITH
HEMATOLOGIC MALIGNANCIES

A.M. Pelizzari, M. Motta, G. Rossi 
Sezione Ematologia, Dipartimento di Medicina, Spedali Civili,
Brescia

Cancer chemotherapy (CT) in chronic carriers of hepatitis B
virsu (HBV) can promote viral replication, and after immuno-
suppressive treatment is stopped, the return of immune compe-
tence can frequently be followed by severe liver damage, includ-
ing fulminant hepatitis. In a retrospective analysis of a 20-month
period at our center, 6 acute HBV reactivations were recorded
in patients (pts) with hematologic malignancies treated with CT,
a median of one month after the last cycle. Three pts died with
acute hepatic failure, chronic aggressive hepatitis developed in

one. CT was stopped in 2/3 surviving pts. The frequency of HBV
reactivation among all pts with non-Hodgkin’s lymphoma (NHL)
treated at our Institution during the same period, was 43% (3/7)
in HbsAg-positive pts compared to 0% in HbsAg-negative pts
(0/49) (p=0.0013) and in pts with unknown HBV status (0/25)
(p=0.0071). Lamivudine can directly suppress HBV replication, is
well tolerated and causes few hematologic side effects. It has
been recently used both in the treatment and in the secondary
prevention of CT-induced HBV reactivation. Since August 1999
we have used lamivudine as primary prophylaxis of HBV reacti-
vation in 34 consecutive HBsAg-positive patients with hemato-
logic malignancies treated with CT at our Institution. Their medi-
an age was 61 (range 29-80). Lamivudine was given orally at the
dose of 100 mg/daily from the start until one month after the
end of CT. Hematologic disorders included low-grade (11) and
high-grade NHL (11), chronic lymphatic leukemia (7), acute
myeloid leukemia (2), others (3). The CT programs used were
CHOP (8), ACVBP (4), fludarabine/2CDA+alkylating agents (10),
alkylating agents+prednisone (6), HD-cyclophosphamide (2) and
others (4). Before treatment 9 pts (26%) had elevated transam-
inase levels, 11(32%) had detectable serum HBV-DNA, 6 (18%)
were HbeAg-positive. None showed signs of liver failure. Lamivu-
dine treatment was well tolerated. It was transiently withdrawn
in one patient because of a suspected allergic reaction. A self-
limiting 3-fold increase of serum amylase was observed in 1
case. HBV-DNA levels decreased in all cases (p=0.0389) and
transaminase levels in 8/9 cases (p=0.057). In one patient HBsAg
became undetectable. One patient developed transient hepati-
tis during treatment (HBV-DNA: 29 U/l) and CT was resumed
upon recovery without sequelae. HBV reactivation with mild
hepatitis occurred in 3 patients, 1-3 months after lamivudine
withdrawal. In the other 30 pts, no signs of HBV reactivation nor
of transaminase increase was detected both during and after
treatment, with a median follow-up of 6 months (range 1-16).
All patients could complete their planned chemotherapy pro-
grams with reductions of cytostatic drug dosages and results
comparable to those expected in HBsAg-negative patients. We
conclude that HBV reactivation is a frequent and potentially
dangerous complication in HBsAg- positive pts treated with CT
for hematologic malignancies and that primary prophylaxis with
lamivudine given in association with CT is a well tolerated and
effective method for its prevention.

PO152
CIRCULATING GALACTOMANNAN SCREENING IN STEM CELL TRANSPLANT
RECIPIENTS FOR DIAGNOSIS OF INVASIVE ASPERGILLOSIS

M. Cuzzola, G. Irrera, O. Iacopino, A. Cuzzocrea, F. Morabito,
P. Iacopino
Centro Unico Regionale Trapianti di Midollo Osseo, A.O. 
Bianchi-Melacrino, Morelli, Reggio Calabria 

The diagnosis of invasive aspergillosis (IA) has mainly been
approached either estimating the disease probability by clinical
and radiological criteria or by microbiological and histological
approaches, which usually require invasive procedures with
unacceptable delay of therapy. More recently, a method for ear-
ly IA diagnosis has been validated in hematological patients at
high risk of developing IA. In our study, 33 patients with hema-
tological malignancies (30 cases) or solid tumors were prospec-
tively evaluated for galactomannan (GM) positivity (Elisa assay,
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Platelia Aspergillus, Sanofi Diagnostic Pasteur), with the aim of
evaluating the impact of such a diagnostic tool on clinicians in
the tailoring of anti-aspergillus therapy or prophylaxis. Eighteen
cases resulted positive before stem cell transplant (SCT), 11 allo-
geneic (7 HLA-identical and 2 haplo-identical) and 7 autolo-
gous, and 15 negative, 9 allogeneic (8 HLA-identical and 1 hap-
lo-identical) and 6 autologous. Out of these GM-positive
patients, 6 allogeneic cases were given prophylaxis with ambi-
some and 5 with fluconazole or itraconazole, while none of the
autologous GM-positive cases received ambisome. Subsequent-
ly, we repeated GM determination in 11/18 positive cases and
in 6/13 negative ones, mainly because of antibiotic resistant
fever or pulmonary infiltrates on chest X-ray or suspicious CT
scans. Out of the 11 originally positive cases, 9 continued to
show positivity, while 50% (3/6) of the previously negative cas-
es became GM-positive. Of these positive cases, 3 cases started
and 4 continued treatment with ambisome, while the remain-
ing maintained itraconazole. Six of the 11 GM-positive cases
died, including 2 patients with a possible and 2 patients with a
probable IA; of note, all of them were on ambisome therapy. In
conclusion, GM determination may be useful for an early
approach to prophylaxis and therapy of aspergillosis. 

Supported in part by AIL and Regione Calabria.

PO153
FATAL HERPESVIRUS 6 ENCEPHALITIS FOLLOWING A NON-MYELOABLATIVE
ALLOGENEIC STEM CELL TRANSPLANT

E. Benedetti, S. Galimberti, L. Ceccherini,* F. Caracciolo,
R. Riccioni, F. Papineschi
U.O. Ematologia, Università degli Studi di Pisa e Azienda
Ospedaliera Pisana; *U.O. di Microbiologia Università degli Studi
di Pisa 

A 67-year old female with a diagnosis of acute myelogenous
leukemia standard risk by cytogenetics, in 1st complete remis-
sion after two chemotherapy induction treatment underwent a
non-myeloablative allogeneic perphipheral blood stem cell tran-
plant from an HLA identical sibling. The patient was conditioned
with fludarabine 30 mg/m2 on day –4, -3 and –2, and low-dose
TBI (200cGy) and postgrafting immunosuppression with myco-
fenolate mofetil (MMF) and cyclosporine (CSA). MMF was dis-
continued by day 27. Day +28 assessment for donor chimerism
showed: donor T cells 90%; granulocytes 100%; bone marrow
95%. Bone marrow evluation showed complete remission by
morphology and flow cytometry. By day +31 the patient expe-
rienced grade II aGVHD (skin and upper gastrointestinal tract)
and methylprednisolone was added to cyclosporine. Suddendly,
at day +35 the patient appeared lethargic but without neuro-
logical focal signs. The day after, cyclosporine was discontinued
in the suspicion of cyclosporine toxicity, a CT scan was per-
formed which showed no focal lesions, neurological assessment
was again negative for focal signs and a lumbar puncture was
performed. Extensive virological and microbiological assay of
cerebrospinal fluid allowed the identification of HHV6 DNA. The
patient became progressively more lethargic and died two days
later. This case illustrates the importance of considering HHV6
as a possible pathogen also in the setting of non-myeloablative
allogeneic peripheral blood stem cell transplant. 

PO154
FEBRILE NEUTROPENIA IN HEMATOLOGICAL PATIENTS. 
WHICH ROLE FOR AN OUTPATIENT MANAGEMENT? 

F. Rossini, I. Miccolis, M. Fumagalli, E. Manca, M. Verga,
E.M. Pogliani, G. Corneo
Hematology Unit, University of Milan, Monza

Among patients developing febrile neutropenia while at home,
some are treated as outpatients, generally with oral therapy, while
some are admitted to the hospital and treated with parenteral
antibacterial therapy. This decision is based on the evaluation of
different prognostic factors. The aim of this study was to evalu-
ate characteristics, risk factors and outcome of high risk patients
who are treated as inpatients, trying to identify a subgroup of
patients who could be candidate for outpatient management.
Patients and Methods. During 1999 and 2000, 145 patients were
admitted because of febrile neutropenia. They were affected by:
acute myelogenous leukemia, 36; acute lymphoblastic leukemia,
13; chronic myeloid leukemia, 7; chronic lymphocytic leukemia,
30; Hodgkin’s disease, 5; non-Hodgkin’s lymphoma, 32; myeloma,
22. Most of them had uncontrolled cancer. They represented 14%
of admissions in adult patients affected by these diseases in the
whole hospital. Median age was 61.4; median duration of hospi-
tal stay was 18.1 days. All patients received a combination of
amikacin and a cephalosporin; in most cases ceftriaxone was used
with a once-a-day antibiotic therapy; antifungal therapy was
added when indicated. Results and conclusions: when the 3
patients with septic shock were excluded (1 of them died), we
have divided the patients in two risk groups, according to the
presence of pneumonia. The first group was composed by 68
patients who had pneumonia (mean age: 64.7, mean duration of
hospital stay: 19 days); 21 (30.8%) of them died, after a mean of
9.8 days. Eleven of 21 died within one week; ten had uncontrolled
cancer and pneumonia represented the terminal event. We have
considered the remaining 74 patients in a low risk group. They
represented 7% of admissions, (mean age 58.5, mean duration of
hospital stay 17.3 days); 14 (18.9%) of them died, after a mean
of 23.3 days. Three of them died within one week, all with uncon-
trolled cancer. The death rate was significantly lower (p=0.05)
than in the previous group. Our data confirm that the prognosis
of this group of patients remains poor and that uncontrolled can-
cer can account for a significant percentage of mortality. How-
ever, even if the situation of any single patient must be daily and
carefully considered, we can conclude that an outpatient man-
agement can be initially proposed in a significant group of neu-
tropenic febrile patients, utilizing once-a-day antibiotic therapy. 

PO155
HEMATOLOGIC HOME CARE UNIT: PRELIMINARY RESULTS OF A SINGLE
CENTER EXPERIENCE

B. Ronci, L. Spila, E. Piro, M. Persiani, A. Fremiotti
U.O.D. Azienda Ospedaliera S. Giovanni-Addolorata, Rome

On the first of October 2000, authorized by the Assessorato
alla Sanità della Regione Lazio, our institution started the
Ospedale Domiciliare Ematologico (O.D.E.)(Hematologic home
care unit). By home care unit, in accordance with many region-
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al and national regulations, we aimed to perform, at the patients’
home, diagnostic and therapeutic acts which are normally per-
formed by traditional hospital admission. In particular the O.D.E.
works on selected hematological patients, admitted to the
Hematological ward of S. Giovanni-Addolorata Hospital, the
medical chief is a hematologist in order at the Hematological
ward and strictly connected at this Institution. In the first six
months of activity the O.D.E. developed treatment in three cat-
egories of hematological patients: 1) advanced disease or short
term poor prognosis patients. These patients are not the main
target of O.D.E. activity because they need less specific therapy
and for whom we think useful others kind of home care such as
integrated home care. Less than 10 percent of O.D.E. patients are
included in this category 2) patients introduced in a diagnostic
plan and or an initial treatment in traditional hospitalisation, for
physical or psychosocial reasons cannot to be admitted at the
Day Hospital, performed their therapeutic plan with the O.D.E.
This category included 56% of all O.D.E. patients; they are affect-
ed by chronic myeloproliferative syndromes (25 %), multiple
myeloma (20 %), lymphoma (9 %), others pathologies (4 %). We
believe that these patients' category are the most suitable for
hematology home care. We consider: a) fast reinstatement in
own family life and improvement of patient quality-life, b) more
involvement of relatives who attend to the patient at home, c)
qualitatively and quantitatively improved management of the
traditional hospital 3) elderly patients (> 80 years old) affected
by hematological diseases who need, essentially, transfusion
supportive care. This category there are about 35% of O.D.E.
patient. They are patients affected by poor prognosis myelodis-
plastic syndromes (32 %) or oligoblastic acute myeloid
leukaemia (10 %). This single centre experience would demon-
strate continuity between the hospital and the patient home
with results of qualified cure according to human and psycho-
logical points of view.

PO156
INFECTIOUS COMPLICATIONS IN MULTIPLE MYELOMA PATIENTS 
RECEIVING VINCRISTINE-ADRIAMYCIN-DEXAMETHASONE 
COMBINATION CHEMOTHERAPY

C. Cesana, A.M. Nosari, C. Klersy,* L. Barbarano, M. Valentini,
P. Coluccia, P. Bernuzzi, E. Morra
Department of Hematology, Niguarda Cà Granda Hospital, Milan,
*Biometry and Clinical Epidemiology, Scientific Direction, IRCCS
San Matteo General Hospital, Pavia

Vincristine-adryamicin-dexamethasone (VAD) chemotherapy
(CT) induces rapid and marked responses in both newly diag-
nosed multiple myeloma (MM) and relapsed or refractory dis-
ease. At present, VAD is the standard debulking (CT) in MM
undergoing stem cell transplantation procedures. VAD-related
infections are frequently reported and may delay the planned
treatment program in single cases. We evaluated the incidence
of infections and assessed factors eventually associated with a
higher risk of such complications in VAD-treated patients. Forty-
five patients receiving a total of 176 VAD cycles (continuous
infusion [CI] schedule [vincristine 0.4 mg/m2 c.i. days 1-4,
adryamycin 9 mg/m2 c.i. days 1-4, dexamethasone 40 mg i.v.
days 1-4, 9-12, 17-20]: n=110, and push schedule [vincristine
2 mg i.v. day 1, adryamycin 50 mg/m2 i.v. day 1, dexamethasone

40 mg i.m. days 1-4, 15-18]: n=66) were included in the study.
The univariate Cox model was used to identify factors associat-
ed with an increased tendency to develop infections during VAD
administration. There were 41 newly diagnosed MM, and 4
refractory or relapsed MM. Nine, 2, 22 and 11 patients had stage
IA, IIA, IIIA and IIIB MM, respectively. Twenty-five, 8 and 11
patients had IgG, IgA and urinary light chain disease, respec-
tively. One patient had extra-medullary plasmacytoma. Patients
received a median of 4 VAD cycles (range, 2-6). In 16 cases, CT
was infused via a central venous catheter (CVC). Prophylactic
antibiotics and antifungal agents were not routinely given.
Severe infections occurred in 10 (9.1%) and 3 (4,6%) patients
during the CI and the push schedule, respectively; moderate
infections were registered in 7 (6,4%) and 6 (9,1%) patients 
during the CI and the push schedule, respectively:

Type of Infection No. of patients (%)
Severe entity Moderate entity

Fever of Unknown Origin (FUO) 1 (0.6) 7 (4)
Bronchopneumonia Disease 10 (5.7) 1 (0.6)
Urinary Tract 1 (0.6) 3 (1.7)
CVC Exit-Point 1 (0.6) -
Oral Candidosis - 1 (0.6)
Cutaneous Herpes Simplex - 1 (0.6)

Neither invasive fungal infection nor infective death was reg-
istered. In one case pneumonia was associated with Pseudomonas
aeruginosa septicemia. Both FUO and pneumonias responded to
empiric antibiotics. At univariate analysis, a neutrophil count <
1000/mm3 at nadir was significantly related with an increased risk
of infection development. Age, sex, type of paraprotein, stage,
number of previous CT cycles, reduction of polyclonal
immunoglobulins, schedule and the presence of a CVC did not
influence this complication. Antibiotic prophylaxis could be effec-
tive in patients presenting neutropenia during the first CT cycle.

PO157
RETROSPECTIVE ANALYSIS OF CENTRAL VENOUS CATHETER-RELATED
COMPLICATIONS IN A COHORT OF 126 ONCOHEMATOLOGIC PATIENTS

E. Guggiari, C. Luchesini, N.S. Fracchiolla, M. Moia, P. Ranzi, 
P. Monni, A. Zanella, A.T. Maiolo, G. Lambertenghi, 
A. Cortelezzi
Department of Hematology, Istituto di Igiene, I.R.C.C.S. Ospedale
Maggiore Policlinico, Milano

Most hospitalized patients with oncohematologic disease
undergo insertion of a central venous catether (CVC), allowing
increased ease and safety of administration of chemotherapy,
parenteral nutrition and blood components, blood sampling and
vital parameter monitoring. CVCs however induce or enhance
complications, either thrombotic or infectious, the optimal pro-
phylaxis of which is still matter of debate. In particular, while
there are plenty of studies on ICU or solid cancer patients, few
data are available on large series of oncohematologic patients,
characterized by profound and long-lasting neutropenia and
thrombocytopenia. Therefore, we retrospectively analyzed the
incidence of these CVC-related complications in a cohort of
oncohematologic patients consecutively hospitalized at our
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institution from Jan. 1999 to Jan. 2001. One-hundred and twen-
ty-six patients (F/M 62/64, median age 54 yrs, range 15-83,
acute leukemia 83, lymphoproliferative disorders 29, aplastic
anemia 7, myeloproliferative disorders 5, others 2) underwent
the implantation of 208 CVC: 138 centrally inserted subclavian,
CICCs, (126 non tunneled, 12 tunneled), 70 peripherally insert-
ed CVCs, PICCs. The median duration of catheterization was 20
days (range 1-98), for a total of 4051 catheter/days. Antithrom-
botic prophylaxis was as follows: unfractionated heparin (UFH)
2500 IU c.i. (170 CVCs), low molecular weight heparin (LMWH)
4000 IU i.v. single bolus (20 CVCs), other (2 CVCs); in 16 CVCs
no prophylaxis was administered. Our standard antibiotic pro-
phylaxis was daily levofloxacin 500 mg po. Thrombotic compli-
cations developed in 34/208 (16.3 %) CVCs i.e. 1/119 cath./day.
In particular deep vein thrombosis (DVT) occurred in 6 (3%),
thrombophlebitis (TF) in 11 (5%), CVC malfunctioning in 17 (8%).
Complications were more frequently seen with PICCs (18/70;
26%), than with non tunneled (14/126; 11%), or tunneled (2/12;
17%) CICCs. Interestingly these complications were significant-
ly more frequent in pts undergoing prophylaxis with UFH than
LMWH: 30/170 (18%) vs 0/20 CVCs (chi square test: p=0.04). No
prophylaxis was associated with a 19% (3/16) complication rate.
No hemorragic complications were observed. We documented
147 febrile episodes with clinical evidence of sepsis and blood
cultures were performed. In 82 (56%) cases a BSI causative agent
was isolated: 66 gram+, 7 gram–, 1 yeast, 5 mixed gram+/gram–,
2 mixed gram+/yeasts, 1 mixed anaerobic/gram-. CVC tip colo-
nization occurred in 47 of 150 (31%) evaluated CVCs. Of these,
44 scored positive for gram+ agents, 2 gram-, 1 yeast. BSI
occurred in 26 of the colonized CVCs; in 16 cases the coloniz-
ing agent was concordant with the blood isolated, giving a
prevalence of CR-BSI of 19.5% (16/82). In conclusion: 1. The
incidence of thrombotic complications in our series is compara-
ble with that described in non trombocitopenic patients; 2. we
observed a decrease in thrombotic complications in patients
undergoing LMWH prophylaxis as compared with UFH c.i.; 3. a
higher incidence of thrombotic complications in PICC than in
CICC; 4. a prevalence of CR-BSI of 19.5% (16/82); 5. a prevalence
of Gram+ cocci as causative agents of catheter colonization,
bacteremia and BSI and CR-BSI.

PO158
STRONGYLOIDES HYPERINFECTION SYNDROME: A DANGER FROM THE PAST

F. Bobbio,* P. Zigrossi,* L. Paccagnino,* M. Dugnani,* 
M.C. Bertoncelli,* G. Zaccala,* C. Gigli,° G. Massara#

*Medicina Gen. II Azienda Osp. Maggiore della Carità- Novara;
°Laboratorio di Microbiologia Azienda Osp. Maggiore della 
Carità, Novara; #Medicina Generale, ASL 13 di Novara, Ospedale
di Borgomanero

Strongyliodes stercoralis can cause systemic and disseminat-
ed infection in immunocompromised individuals. In the immuno-
competent subject strongyloidiasis can be completely asympto-
matic and often persists for tens of years given the characteris-
tic life-cycle of this nematode. The beginning of the infection is
often hidden in the past and the worm can show itself only when
the T-cell mediated immunity is compromised. S. stercoralis is a
world-wide infection both in developed and in developing coun-
tries although with quite different incidences and prevalences.
It is difficult to diagnose the infection in immunocompetent

subjects: the copro-parassitological test, often understimated,
has a very low sensitivity. The only clinical sign is a mild
eosinophilia that can be variable and In the last 2 years we have
observed this syndrome in four hematological patients. The first
one with B-chronic lymphocytic leukemia (CLL) showed S. ster-
coralis infection as a terminal event of seven years of disease.
The second one with multiple myeloma suffered from vomiting
and abdominal pain after the third cycle of chemotherapy (CT).
The histologic specimen of duodenal epithelium showed S. ster-
coralis larvae and after 2 cycles of 7 day-therapy with albenda-
zole we observed the normalization of the copro-parassitologi-
cal test. The third case is a patient suffering from CLL for 3 years
who after the 4th cycle of CT with fludarabine, mitoxantrone and
dexamethasone showed severe eosinophilia with parassitologi-
cal test positive for larvae of S. stercoralis. He was treated suc-
cessfully with albendazole for 7 days, but the eosinophilia turned
to normal only after a second cycle of therapy with albendazole.
The last patient is a woman treated for non-Hodgkin’s lymphoma
(NHL) with many episodes of septicemia also after the resolu-
tion of the aplastic post-CT period. The patient was treated with
granulocyte growth factor, antibiotics and antimycotics without
a complete remission of clinical symptoms. Further stool checks
found numerous larvae of S. stercoralis. First the patient was
given albendazole for 10 days, but the larvae in the stool disap-
peared only after orally ivermectine, with clinical improvement
of the patient. There are many case-reports of Strongyloides
hyperinfection in hematological malignancies, transplants,
rheumatological diseases, etc. consequently it must be remem-
bered that this nematode can cause potentially fatal infection
which can however be cured if diagnosed early. We stress the
clinical importance of the copro-parassitological test in every
immunocompromised patient with septicemia.

PO159
LIPOSOMAL AMPHOTERICIN B (AMBISOME) IN THE PROPHYLAXIS OF 
INVASIVE FUNGAL INFECTIONS IN BONE MARROW TRANSPLANT RECIPIENTS

C. Caramatti, L. Mangoni, M. Crugnola, L. Craviotto, 
V. Rizzoli
Hematology Unit and Bone Marrow Transplantation Centre, 
Parma University 

Invasive fungal infections in immunosuppressed bone marrow
recipients are often fatal and may benefit from a preventive
approach. Until recently, one of the few antifungal agents with
activity against both Candida and Aspergillus was amphotericin
B. However, amphotericin B is commonly associated with adverse
effects and toxicity. Various liposomal encapsulations of ampho-
tericin B as well as Ambisome have been shown to decrease tox-
icity while maintaining or even enhancing the therapeutic effi-
cacy. The objective of our study was to determine the efficacy
and safety of Ambisome as prophylaxis of fungal infections in
allogeneic and autologous BMT recipients. Sixty-one adult
patients (34 male and 27 female with median age 43), with
hematologic malignancies and treated with allogeneic (n=16) or
autologous (n=45) blood/marrow transplantation, received 1
mg/kg/day of Ambisome as prophylactic treatment. The drug
was started when neutrophil count had decreased to < 0.5×109/L
and was continued until neutrophils recovered to this level or an
infection or toxicity end-point was reached. Prophylaxis did not
exceed 3 months. At the first sign of infection, broad-spectrum
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antibiotics were initiated; in front of an unresponsive fever, an
alternative antibacterial treatment was started and the anti-
fungal prophylaxis was increased from 1 mg/kg/day to 3-5
mg/kg/day. Fever occurred in 20 patients and in 10 the antifun-
gal drug was administered at the therapeutic dose. Two patients
died as a consequence of Pseudomonas Aeruginosa sepsis and 3
patients died as a conseguence of multiorgan failure. Autopsy
was performed, no fungal infection was proven. In prophylaxis,
safety is crucial. It was encouraging therefore to find that Ambi-
some was well tolerated, despite the severe underlying disease
and the intense medication BMT recipients suffer. Our study
seems to suggest a possible benefit of Ambisome in preventing
fungal infections in immunocompromised patients. However
controlled randomized prophylactic trials are needed before any
recommendation can be made on the use of the antifungal pro-
phylaxis with liposomial Amphotericin B.

PO160
ENDOGENOUS ENDOPHTHALMITIS FOLLOWING DISSEMINATED FUNGEMIA
DUE TO FUSARIUM SOLANI IN AN ACUTE MYELOID LEUKEMIA PATIENT: A
CASE REPORT

M. Tiribelli, F. Zaja, C. Filì, T. Michelutti, S. Prosdocimo, R. Fanin
Chair and Division of Hematology, University of Udine

Introduction. Despite recent advances in antimicrobial ther-
apy and supportive care, fungal infections remain a significant
cause of morbidity and mortality in patients with hematologi-
cal malignancies. Among fungal species, notwithstanding the
prevalence of Candida and Aspergillus, an increasing number of
other fungi are recognized as the cause of disseminated or local-
ized infection in immunocompromised hosts. Fusarium is a ubiq-
uitous fungus, disseminated worldwide and generally found in
the soil and in plants. Fusarium solani is the most common
species. Disseminated fusariosis in immunodeficient patients
results from infection through the respiratory and gastroin-
testinal tract, from the damaged skin barrier or central venous
catheters and may result in multiple-organ involvement, skin
and ocular lesions. We present the case of a disseminated fusar-
iosis with skin and ocular lesions in a patient with a resistant
acute myeloid leukemia. Case report. A 31-year old man was
diagnosed as having acute myeloid leukemia in November 2000.
The patient’s medical history was not significant. He received
two courses of chemotherapy (the first including fludarabine,
cytarabine and idarubicin and the second with high-dose cytara-
bine) without obtaining a complete hematologic response. In
January 2001 he received a third course with mitoxantrone,
cytarabine and etoposide. During the neutropenic phase he
developed fever and intense myalgias of the legs; few days lat-
er numerous purple-red painful nodules appeared on both low-
er and upper limbs and the abdomen. A skin biopsy showed
numerous hyphal elements, microbiologically diagnosed to be
Fusarium solani.  He was treated with liposomal amphotericin B
(Ambisome) 3 mg/kg/die, with a progressive improvement of the
clinical conditions and disappearance of the skin lesions. After
3 weeks, in which antifungal therapy was continued at the same
dose, the patient developed the clinical picture of bilateral
endophthalmitis with retinal involvement and rapid visual loss
that progressed to complete bilateral blindness. The cytological
and microbiological analysis of aqueous and vitreous fluids

revealed the presence of numerous elongated fungal filaments,
later confirmed to be Fusarium solani. Liposomal amphotericin
B daily dose was further increased (up to 5 mg/kg) and a bilat-
eral vitrectomy was performed. Despite this intensive treatment
to date the clinical condition remains unchanged, without any
regain of visual acuity. Conclusions. Fusarium solani is a rare
cause of disseminated infection in immunocompromised
patients. Up to date, sporadic cases of infections due to Fusari-
um spp. have been described; even rarer have been the reports
of ocular involvement, and in these cases the clinical course has
often been unfavorable. The case we present confirms the diffi-
culties in eradicating the Fusarium infection despite the use of
high dose systemic antifungals (liposomal Amphotericin B) and
surgical therapy. 

PO161
A NEW FEASIBLE, SAFE ECHOGUIDED APPROACH FOR CENTRAL VENOUS
CATHETER INSERTION IN ONCO-HEMATOLOGICAL PATIENTS

D. Vallisa, G. Civardi, R. Bertè, A. Lazzaro, C.F. Moroni, 
L. Cavanna
Department of Internal Medicine and Onco-Hematology, 
Hospital of Piacenza

The employment of a central venous catheter (CVC) constitutes
a matter of debate concerning different routes of insertion, per-
manent or untunnelled catheters, days in situ, etc. We evaluated
feasibility and safety of a new procedure of CVC insertion in onco-
ematological patients, with prior aim to reduce the incidence of
early complications. In fact, we chose an echoguided approach to
insert the catheter in a right supraclavicular site nearby the clav-
icular head of the sternocleidomastoid muscle. The 7.5-MHz probe
was placed at the point of insertion of the sternocleidomastoid
muscle onto the clavicle. The ultrasound technique allowed us a
real time guide of the tip of the needle while it was inserted in
the last portion of the internal jugular vein at the conjunction
with the anonima vein. Thereafter all the patients underwent
chest radiography. Up to now this route of insertion has been
applied in 53 patients, in all the cases the catheter was success-
fully inserted. The only early complication was the appearance of
a little hematoma at the site of insertion. No pneumothorax was
registered. Twelve patients were affected by acute myeloid
leukemia, 8 by acute lymphoid leukemia, 1 by myelodysplasia, 1
by Hodgkin’s disease, 15 by multiple myeloma, 4 by non Hodgk-
in’s lymphoma and 12 by solid tumors. The catheter was inserted
in 37 patients for chemotherapy, in 12 for PBSC collection, in 9
for autologus transplantation and in 2 for supportive therapy;
some patients underwent more than one modality of treatment.
Moreover, in 5 patients the CVC was inserted more than once
during their clinical history. In all the patients at the beginning
we inserted a 16-gauge catheter (Sekalon Seldy, Becketon Dick-
inson). When no peripheral veins were accessible for PBSC col-
lection, the catheter was substituted, by Seldinger technique, with
a 14 gauge-14 gauge bilumen Arrow catheter. We inserted the
catheter with PLT<10,000/µL in 5 patients, with 10,000/µL <PLT<
20,000mL in 4 patients; in both the settings no bleeding was reg-
istered. Moreover at the time of insertion 8 patients presented a
neutrophil count < 100/µL, and three between 100 and 500/µL.
In 5 patients the catheter was withdrawn because of appearance
of complications: in one for an allergic reaction to the catheter,
in four for infection. The catheters were substituted by the
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Seldinger technique every 2 months. The overall time of one
patient with an applied central venous device varied from 4 days
to 8 months with a mean time of 3.2±1.6 months. Central vein
thrombosis was not registered. This experience about a new
echoguided approach has shown the absence of failure in reach-
ing a central vein, the absence of pneumothorax, of thrombosis
and of significant bleeding.

PO162
TREATMENT-RELATED QUALITY OF LIFE IN PATIENTS WITH MYELOID 
DYSPLASTIC SYNROME 

E. Oliva, B. D. Dimitrov,* A. D’Angelo, F. Morabito, A. Perna,*
F. Nobile
Dipartimento di Ematologia, Azienda Ospedaliera Bianchi-Mela-
crino-Morelli, Reggio Calabria, *Istituto di Ricerche Farmaco-
logiche “Mario Negri”, Ranica (BG) 

We performed a cross-sectional study on quality of life (QOL)
in patients with myeloid dysplastic syndrome (MDS) and bone
marrow transplantation (BMT) in our Department. Because of the
chronic nature and prognosis of MDS, QOL may be compromised
thus its measurement could be useful for therapeutic planning.
We have chosen the FACT-BMT Ver.4 questionnaire for can-
cer/hematological patients. After being granted permission by
the author (D. Cella, USA), we applied the modified Italian ver-
sion on 34 consecutive patients with MDS, evaluating Hb levels
and transfusion requirement as parameters of therapeutic effect.
We performed descriptive statistics, parametric correlation and
reliability analyses. Age varied from 40.8 to 87.7 years. Mean Hb
was 9.5 g/dL (SD 2.1, range 6.0-15.0) and transfusion require-
ment was 1.0/month (1.4, 0.0-5.0). The QOL summary score was
90.7 (12.5, 66.0-114.0) with general part 67.8 (10.0, 50.0-88.0),
specific part 22.9 (3.5, 13.0-28.0) and therapeutic outcome index
(TOI) 53.1 (10.4, 33.0-74.0). When considering results obtained
by FACT-BMT applied to American BMT-patients (McQuellon et
al., 1997), summary scores of total, general and specific parts
showed better QOL in BMT-patients, especially before BMT, with
respect to MDS-patients. When controlled for transfusion
requirement, a significant correlation is found between Hb and
emotional or functional parts only (p=0.03, p=0.04) but not with
total, general or specific summaries (p=0.98, p=0.82, p=0.49).
The relationship with doctor gives highest reliability according
to Cronbach’s a (0.88) whereas the lowest one (0.02) is for the
specific part. In conclusion, QOL in MDS-patients is worse than
that of American BMT-patients. The scarce reliability of the spe-
cific part may explain the lack of correlation with Hb. For a bet-
ter evaluation of treatment-related QOL in MDS-patients, it
would be useful to modify the specific part of FACT-BMT or to
create a new and more adequate instrument.

PO163
PHOTOPHERESIS AND ACUTE GRAFT-VERSUS-HOST DISEASE: THREE CASE
REPORTS

G. Crovetti,@ A. Della Volpe,° G. Martinelli,@ A. Carabelli,@
R. Mozzana,* C. Butti,* C. Annaloro,° A. Brezzi# 

*Department of Photopheresis; °Dept. of Medicine, Azienda
Ospedaliera di Gallarate; #Dept. of Marrow Transplant IRCCS
Maggiore Policlinico Hospital; @Institute of Dermatological 
Science, University of Milan

Acute graft-versus-host disease (aGvHD) occurs in 19-66% of
patients who undergo allogeneic bone marrow transplantation
(Allo-BMT) with high mortality rates; cutaneous acute GvH reac-
tion ranges from erythematous macular or papular rash to epi-
dermal necrolysis. Current treatment of aGvHD includes
cyclosporine A, corticosteroids and/or anti T-lymphocytic serum.
Alternative approaches for severe cutaneous manifestations are
oral photochemotherapy (PUVA) and extracorporeal photo-
pheresis (ECP) in association with pharmacological immunosup-
pressive therapy. We report on the use of ECP (July-November
1999) in the management of 3 patients (pts) with aGvHD fol-
lowing allogeneic stem cell transplantation. Two of them were
male (age 36 and 32 years) and one was female (age 55 years);
two pts were affected by chronic myeloid leukemia (CML) in I
chronic phase, one was affected by acute lymphoblastic leukemia
(ALL) in II complete remission (CR). Two pts received an unrelat-
ed Allo-BMT after a preparative regimen with total body irradi-
ation and cyclophosphamide (CY) while the third pt was submit-
ted to an allogeneic peripheral stem cell transplantation from sib-
ling donor after preparative regimen with busulfan and CY. In all
pts aGvHD prophylaxis was based on CyA and methotrexate.
aGvHD appeared respectively at day + 27, + 19 and +22 from
transplant, grade I in one case and grade II in two cases; in all
the patients aGvHD primarily involved the skin. At the start of the
ECP program two pts presented grade IV cutaneous aGvHD with
a Karnofsky status of 20% and were refractory to treatment with
methylprednisolone 10mg/kg in association with CyA. One pt had
a grade II cutaneous aGvHD with a Karnofsky status of 60%; his
skin lesions worsened during corticosteroid therapy at dosage of
2mg/kg. We performed ECP by means of a Therakos UVAR XTS
apparatus. Therapeutic ECP schedule was based on 2 procedures
on 2 consecutive days, with treatment frequency every 7-10 days
for 5 cycles (planned number of procedures: 10). ECP was per-
formed in association with ongoing immunosuppressive therapy.
Patients were referred to the ECP treatment program at day +8,
+12, +7 from the onset of aGvHD. Clinical response was prompt
and in all the pts we observed a complete resolution of lesions
after a treatment period of 8-53 days; corticosteroid therapy was
tapered in all three cases. There were no side effects during ECP.
We experienced that ECP, combined with conventional thera-
peutic programs, can be used successfully in the treatment of
aGvHD whenever cutaneous involvement is predominant and the
patient proves to be refractory to ongoing immunosuppressive
therapy. The prompt start of ECP after aGvHD onset and an
aggressive therapeutic program were important for clinical
improvement. Therefore this report suggests a possible role of ECP
in the treatment of lower grade aGvHD.

PO164
CUTANEOUS AND CENTRAL NERVOUS SYSTEM MUCORMYCOSIS IN
IMMUNOCOMPROMISED PATIENTS: A CLINICAL CASE REPORT 

E. Cocorocchio,* S. Cinieri,* R. Scalamogna,* D. Laszlo,* 
P.F. Ferrucci,* A. Vanazzi,* G. Pruneri,° G. Bonomo,#
F. Peccatori,* G. Gesu,@ R. Pastano,* A. Alietti,* G. Martinelli*
*Hematoncology Division, °Anatomopathology Department,
#Radiology Service, @European Institute of Oncology, 
Microbiology Service, S. Raffaele Hospital, Milan 

Mucormycosis is a rare but aggressive fungal infection, caused
by Mucorales fungi, saprophytes of soil, corn, rotten vegetables
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and fruits. It is characterized by a high mortality rate because of
rapid extension to contiguous sites and blood dissemination. We
discuss the case of a patient with follicular non-Hodgkin’s lym-
phoma, presenting more than one-year severe neutropenia
caused by therapies and disease, who developed a rapid and fatal
fungal mucormycosis sepsis. A 42-year old woman received a
diagnosis of follicular NHL in April 1999 and received a fludara-
bine-based chemotherapy for six cycles with persistent pancy-
topenia since the fourth cycle. In August 2000, a combination of
chlorambucil, vincristine and prednisone first and after the mon-
oclonal antibody anti-CD20 (Mabthera) were administered. Two
months after the end of immunotherapy, she developed cuta-
neous panniculitis like T-cell non-Hodgkin’s lymphoma. She
rapidly progressed despite salvage therapy with CHOP regimen
and ESHAP chemotherapy was administered. Subsequently, she
developed a black eschar with induration, edema and erythema
on the right arm and fever. Antibiotic therapy with meropenem,
liposomal B-amphotericin and foscarnet was performed. After a
few days she developed areflexia, paresis, slurred speech and lat-
eral lingual swelling and, in few hours, positive bilateral Babin-
ski’s sign, coma and decerebration. Brain MRI showed an altered
signal in T2 sequences on pontobulbar zone. Liquor was hemor-
rhagic with a granulocyte count of 60/m3; culture examination
was negative as was chemical examination. A punch biopsy of the
skin lesion was performed and a Mucor spp. was identified. For
the persistence of neurological signs, a brain MRI was performed
again and showed an increase of the altered signal in T2
sequences without enhancement after gadolinium in the ponto-
bulbar zone with mesencephalous and thalamus involvement,
suggestive of an ischemic lesion, although the basilar artery
seemed open. After three weeks of chemotherapy the patient
died, in apparent clinical complete remission (complete rescue on
WBC and ANC and regression of NHL skin lesions). Autopsy con-
fined to the central nervous system, showed a Mucormycosis of
the brain stem, diencephalus and pituitary gland with necrotiz-
ing meningoencephalitis, associated with a mycotic thrombus in
the basilar artery. The fungi showed typical broad, not septated,
haphazardly branched hyphae, which extensively penetrated into
the walls of the blood vessels. The incidence of mucormycosis
infection is approximately 1% in patients with hematological
malignancy. First infection develops usually in upper and lower
parts of the respiratory tract after inhalation of spores, to extend
later; cerebral mucormycosis occurs as part of the systemic form,
isolated (as in meningoencephalitis or space-occupying lesion) or
as a rhinocerebral form; the cutaneous form is associated with
a local sustained trauma. Diagnosis is performed by microscop-
ic examination. Isolated infection is usually successfully treated
with a surgical debridement and treatment with amphotericin B.
The systemic infection often has a fatal course. Neutropenia and
amphotericin B therapy seem to correlate with recovery from
infection. Mucormycosis should be considered in differential
diagnosis, mainly in deep and prolonged neutropenia, in patients
in the presence of infections with atypical features. Iconography
will be shown.

PO165
SUPPORTING WRITING AND DIFFUSION OF CLINICAL TRIALS

P. Fazi,* D. Luzi,° FL. Ricci,° M. Vignetti*
*Dept. Biotecnologie Cellulari e Ematologia, University 
“La Sapienza”, and °ISRDS-CNR, Rome

The content of a clinical trial (CT) protocol nowadays follows
standardized rules which facilitate the evaluation procedure and
describes in detail the activities to be carried out during the test.
The writing of a CT is therefore a complex activity in itself. It is
accomplished through the collaboration of a team, which par-
ticipates in the writing committee, generally working under the
supervision of someone in charge of planning and co-ordinat-
ing the writing of the different sections of the CT. The physician
responsible for the CT proposal has to control that the text is
coherent and consistent in its parts also according to the rules
of document presentation mentioned above. We consider the
writing of a CT as a process in itself which can be described
through a Workflow (WF), in which tasks and their interrela-
tions are identified together with the different actors, who have
to describe specific sections of the CT according to their com-
petencies and responsibilities. The objective of our project is to
define the functions of a system, which supports the entire life
cycle of a CT. In this paper attention is focused on the definition
process of a CT, on the description of the interrelation between
its sections using logical-semantic and temporal relationships,
and on the integrated schema of a data dictionary. The life cycle
of the CT can be divided into three processes: 1) clinical trial def-
inition, which has as a result the design of a clinical trial with
the entire protocol as a formal document; 2) clinical trial enact-
ment, which means actually carrying out the trial; and 3) clini-
cal trial evaluation, consisting in the final data processing and
analysis, which leads to the final results. The process of enact-
ment is managed by the WF management system, which supplies
the planning and scheduling of the different activities, and con-
trols their execution, taking into account the organization mod-
el and the available resources. Different health care structures
participate in this process. They are geographically distributed,
and they have to follow a uniform clinical behavior for the treat-
ment of patients who are selected according to predefined inclu-
sion criteria. The life cycle described above shows that clinical
trials are analyzed from two different points of view: a) as a
document, that is a textual description, which has to be evalu-
ated and approved according to specific procedures; and b) as a
schema, that is a graphical description of a WF, which models
the process performed during the test in terms of activities as
well as related logical-semantic and temporal links. For the
graphical description we use a WF conceptual model, Atreus
which has been successfully used in some heath care applica-
tions to model hospital processes as well as to describe guide-
lines for oncological patients. This model makes it possible to use
a project methodology based on the re-use of the activities
already described taking advantage of a WF library. In order to
use already defined CT information managed by GIMEMA it is
necessary to develop a data dictionary which provides an inte-
grated view of the different types of data. The integrated schema
has to be designed so that it enables: a) the re-use of the sec-
tions which form the textual description of the CT; b) the re-use
of sub-sets of graphic schema of a CT; c) the modeling of the
semantic relationships which connect the content of the sections
through the Atreus model; and d) the definition of differentiat-
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ed views of the CT, each one tailored on a specific type of user.
This indicates that a system supporting textual and graphic
descriptions is based on both DBMS and WFMS technologies. We
are now developing a web page to navigate in the both textual
and graphical descriptions, and a computer supported collabo-
rative writing system dedicated to clinical trial protocols.

PO166
ACUTE PULMONARY EDEMA: AN UNUSUAL PRESENTATION OF
PULMONARY ASPERGILLOSIS

P. Coluccia, A. Nosari, L. Marbello, A. Saladini, L. Ruffini,* 
E. Morra
Department of Oncology and Hematology*, O.U. Hematology, A.O.
Niguarda Ca’ Granda, Milan

Case report. A 54-year old woman with acute myeloid
leukemia (FAB M1, secondary to myelodysplasia) received induc-
tion chemotherapy with fludarabine 30 mg/m2 and cytosine-
arabinoside 2mg/m2 for five days (FLAG) after the introduction
of a central venous catheter. She received antibacterial and anti-
fungal prophylaxis with oral ciprofloxacin and itraconazole oral
solution. Day +7: appearance of fever treated successfully with
systemic empirical antibiotics (amikacin, ceftazidime and van-
comycin). Standard X-ray was negative. The blood cultures were
positive for Streptococcus mitis and Staphylococcus coagulase
negative; both of them were sensitive to the antibiotics, and
they became negative at day +13. Day +12: amphotericin B (1
mg/kg/day) was started because of the appearance of left tho-
racic effusion, several areas of parenchymal thickening in the
interaxillary-hilar and supra-diaphragmatic regions of the right
lung with a soft effusion at the right base. This treatment was
interrupted after the third day because of severe intolerance.
Aspergillus antigen was negative. Day +15: sudden appearance
of acute pulmonary edema with palpitations, progressive dysp-
nea, rough cough, right parasternal pain and leg edema. Because
of the suspicion of pulmonary thromboembolism we performed
a lung scan with 99mTc-microspheres, which showed a perfu-
sion defect in the posterior segment of the right lung, which
suggested pulmonary thromboembolism. The echocolor-Doppler
assay of the legs was negative for deep vein thrombosis. There-
fore the patient was treated with systemic and oral anticoagu-
lants, diuretics and oxygen-therapy with a complete clinical
remission after 24 hours. Because of the persistence of rough
cough and right parasternal pain, in an afebrile state, we per-
formed a high resolution CT scan which showed a parenchimal
thickening of 3 cm in the right superior lung with cavitations,
next to the costal pleura, linked to a segment of the right
bronchial lobe, and another pleuro-parenchymal thickening in
the ipsilateral costo-phrenic area. A broncho-alveolar lavage
was performed because of suspected fungal infection; it was
positive for some Streptococci viridantes only. So we performed
a percutaneous pulmonary biopsy, which showed fungal hyphae
compatible with Aspergillus. Therefore the anticoagulant ther-
apy was stopped and antifungal therapy was started with itra-
conazole iv and then orally after discharge; during the follow-
ing two chemotherapies we used, as secondary prophylaxis,
Ambisome 3 mg/kg/day during aplasia and oral itraconazole
400mg at home. Clinical and radiological cure was obtained.
Conclusions. This case report shows that the sudden appearance

of acute pulmonary edema can be caused by embolic dissemi-
nation of Aspergillus. 

PO167
“GLOVES AND SOCKS” PAPULAR PURPURIC SYNDROME FOLLOWING 
PRIMARY INFECTION WITH PARVOVIRUS B19: A LINK BETWEEN THE 
DERMATOLOGIST AND THE HEMATOLOGIST

S. Tonelli, M. Luppi, M. Morselli, L. Potenza, L. Facchini, 
M. Curotti, G. Torelli
Department of Oncology and Hematology, University of 
Modena and Reggio Emilia, Modena

Gloves and socks papular purpuric syndrome is characterized
by pruritic and painful edema and erythema localized to the
hands and feet in a gloves and socks distribution, often associ-
ated wich oromucosal lesions and fever. Several infectious
agents, and especially viruses, have been implicated in the
pathogenesis of this disease. We report the association between
a primary parvovirus B19 infection and the occurrence of a new
case of gloves and socks syndrome. The frequent occurrence of
lymph node enlargement and leukopenia and thrombocytopenia
make this entity of special interest for the hematologist. A 39
year-old man presented with the cutaneous lesions described
above, but without mucosal involvement, in association with
fever (38.5°C) lasting two days, and bilateral axillary and inguinal
lymph node enlargement. The blood cell count revealed leukope-
nia (3300 leukocytes per cubic millimiter being the lowest val-
ue), with neutrophilia (neutrophils 71% and lymphocytes 12%)
and thrombocytopenia (57000 platelets per cubic millimiter
being the lowest value), while only a mild reduction of hemo-
globin level (from 14 grams per deciliter to 12 grams per
deciliter) was noted, with a reticulocyte count of 1%. Routine
blood cultures for the most common bacterial, fungal and her-
pesviral agents, were negative. Serologic and molecular studies
for viral infections, including all known hepatitis and herpes
viruses, as well as Coxsachie A and B and echoviruses were
invariably negative. The detection of IgM and IgG antibodies
against parvovirus B19 was documented in serial serum samples
collected during the acute and convalescent phases of the dis-
ease, clearly documenting seroconversion. The presence of B19
DNA sequences was detected in the serum samples from the
acute phase, by polymerase chain reaction (PCR), confirming the
association between B19 active infection (viremia) and the clin-
ical symptoms. The cutaneous lesions and the lymphadenopathy
disappeared after about 12 days, with a concomitant normal-
ization of blood cell counts, without any therapy. Only 30 cas-
es of gloves and socks syndrome have so far been described, 17
of which have been associated with a B19 infection. Our case
reinforces the notion that B19 infection must be considered as
the primary candidate in the differential diagnosis of possible
causes of such a rare syndrome. Atypical aspects of primary B19
infection which need further investigations in this as well as in
the reported cases of gloves and socks syndrome are the almost
constant preservation of the erythroid lineage in the bone mar-
row, and the spontaneous remission and the lack of recurrence
of the clinical manifestations, in absence of immunoglobulin
therapy.
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PO168
TRANSDERMAL FENTANYL IN THE MANAGEMENT OF CHEMOTHERAPY
ASSOCIATED MUCOSITIS

A. Saladini, A. Nosari, L. Marbello, M. Montillo, S. Ribera, 
G. Muti, E. Morra
Division of Hematology, Dept. of Oncology-Hematology, 
Niguarda Ca’ Granda Hospital, Milan

Fentanyl is a synthetic opioid with analgesic activity (mor-
phine/fentanyl ratio 80:1) with transdermal administration. Four
sizes are currently available with release rates of 25, 50, 75 and
100 mg/h. The TTS releases fentanyl at a constant rate for up to
72 h. After application of a patch, peak serum levels are
approached within 17-24 h. Possible associated side effects are:
respiratory depression, vomiting and nausea, constipation and
CNS alterations. We report on our experience in the use of trans-
dermal fentanyl in management of acute pain due to pneumo-
nia in 1 patient with acute leukemia and to mucositis after
induction treatment for acute leukemia in 9 patients. Patients
suffered from mucositis requiring intravenous support (WHO-
grade IV). Such a mucositis is usually controlled by administra-
tion of morphine. Sufficient analgesia was achieved with a dose
of 50 mg/h in 4 patients, of 75 mg/h in 3 and 100 mg/h in 3
patients. Patients were treated for 9 days (median, range 3-20).
Relevant side effects were not seen. Pain relief was evaluated by
patients through a visual analog scale and by physicians through
a 4-point score (poor, moderate, good, excellent).

Pain Relief After Fentanyl
(physician’s assessment)

Poor 2 patients
Moderate 1 patient
Good 5 patients
Excellent 2 patients

Conclusions. Patients compliance and acceptance were excel-
lent. Based on our experience with TTS fentanyl in this setting
of patients, it seems to be effective and safe, easy to use, very
well tolerated and to improve quality of life of leukemia patients.

PO169
THE ROLE OF THERAPEUTIC PLATELETPHERESIS IN THROMBOCYTOSIS

G. Liumbruno, S. Ceretelli, P. E. Centoni, M. L. Sodini
Hemapheresis Unit, Immunohematology and Transfusion Service,
Livorno 

Background. Therapeutic plateletpheresis (TP) is a procedure
which often has a marginal role among supportive therapies of
some hematological diseases. The high collection efficiency of
the most up-to-date cell separators can make it a relatively sim-
ple, safe procedure. Patients and Methods. We administered TP
to 3 asymptomatic outpatients, already treated with antiaggre-
gating agents, for a total of 20 procedures: 1) Male, 71, lung car-
cinoma and thrombocytosis secondary to gemcitabine
chemotherapy, platelet numbers (PN) 1,749×103/µL: 2 TP in 24
hours. 2) Male, 72, same disease as the first patient, PN 1,200×

103/µL, multiple thrombotic precedents: 1 TP. 3) Female, 68 yrs,
myeloproliferative syndrome, PN 3,393×103/µL, multiple throm-
botic precedents and recent post-infarct splenectomy: 17 pro-
cedures in 100 days’ span of time, waiting for the efficacy of the
therapies done (i. e.: first hydroxyurea, then busulphan, eventu-
ally optimal disease control by α interferon plus cytarabine). TPs
were performed by Cobe Spectra LRS Turbo cell separator (Lake-
wood, CO, USA), adapting its software (version 7, LRS Turbo) to
the therapeutic platelet (PLT) collection, raising, as high as pos-
sible, and up to the allowed maximum of 8×106/µL, the collec-
tion flow concentration, so as to reduce procedure time (PT),
blood volume processed (BVP) and plasma volume harvested
(PVH). The ACD/blood ratio was set to 1:6; 5% albumin in saline
was used for plasma replacement. Results. Mean values regard-
ing main parameters are listed in the table below:

PT PN (Pre) PN (Post) % of PLT PVH (mL) BVP (% of total
×103/µL ×103/µL reduction blood volume)

94’ (±23) 1,710 (±576) 1,190 (±449) 31 (±6) 272 (±86) Primary pattern:
(877-3,393) (581-2,610) (18-42) (114-441) 84 (±20) (37-120)

Secondary pattern:
55 (±3) (52-59)

All TP were well tolerated by patients. Conclusions.  When
undertaking the decision to choose TP the evaluation of the
measured PN should be joined to that of the patient’s clinical
conditions and to an analysis of thrombotic (or hemorrhagic)
risk. As a matter of fact, in asymptomatic patients, TP is often
overlooked in favor of antiaggregating agents, whereas in symp-
tomatic ones it is usually performed when PN is > 1,500×103/µL.
However the rapid cytoreduction obtained by TP (even if wait-
ing for the effect of any cytostatic joint therapies), can play a
determinant role to prevent acute events in risk patients. More-
over, the low volumes of processed blood and removed plasma
are not to be neglected, together with a more than considerable
reduction of PN; this procedure can safely be given to elderly
outpatients. These advantages are certainly the outcome of the
high collection efficiency of the Cobe Spectra cell separator,
which is equipped with innovative software.
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hemostasis and thrombosis

PO170
SKIN NECROSIS DURING LOW-MOLECULAR-WEIGHT HEPARIN THERAPY:
CASE REPORT

A. Bucalossi, G. Marotta, M. Mazzuccato, * P. Galieni, 
S. Gentili, M. Tozzi, A. Da Ponte,* F. Lauria
Department of Hematology, University of Siena and Azienda
Ospedaliera Senese, Siena; *Blood Bank and Clinical Pathology-
CRO-IRCCS, Aviano (PN) 

Recent studies have demonstrated that low-molecular-weight
heparins (LMWH) are effective in the prophylaxis and treatment
of deep-vein thrombosis (DVT). Skin necrosis is a rare but well
documented event during not-fractionated heparin therapy,
observed usually after 2-5 days from the beginning of treat-
ment.1 The mechanisms commonly implicated in the pathogen-
esis of skin necrosis are: platelet activation induced by heparin,
type IV delayed hypersensitivity reaction, and presence of anti-
bodies against heparin-platelet factor-4 (PF4) complex.2 Case
Report. A 77-year-old female was admitted to our Division with
diagnosis of non-Hodgkin lymphoma. Her recent medical histo-
ry included lower limb DVT, treated with low-molecular-weight
heparin, started 7 days before. The physical examination showed,
in addition to lymphadenopathies and splenomegaly, the pres-
ence of a wide necrotic cutaneous lesion at the injection site of
nadroparine. Platelet count was 81×109/L (platelet count before
nadroparine treatment was 185×109/L), coagulation time,
antithrombin III, protein S and protein C activity as well as acti-
vated protein C resistance were normal. Determination of anti-
bodies against heparin-PF4 complex (ID-card Heparin/PF4 anti-
body test, DiaMed) was negative. The histology of skin biopsy
showed a necrosis of papillary dermis, fibrinoid necrosis, and
thrombosis of vessels. No signs of leukocytoclastic vasculitis
were observed. Discussion. During the last decade, several reports
have been related to unfractionated heparin administration with
skin necrosis, usually at the subcutaneous injection sites. Recent-
ly, the appearance of skin necrosis during LMWH treatment has
been reported. The present case describes the development of
skin necrosis after subcutaneous LMWH injection with throm-
bocytopenia and without the presence of antibodies against
heparin-PF4 complexes. In a review of the literature, skin necro-
sis after LMWH injection has been reported in about 5 cases. The
main mechanism involved in the genesis of skin necrosis is the
thrombocytopenia due to platelet aggregation related to the
presence of antibodies against heparin-PF4 complexes. In con-
clusion, in our case despite the thrombocytopenia and the his-
tologic demonstration of vessel thrombosis, we were unable to
show the presence of specific antibodies to heparin-PF4 com-
plex. These last data suggest a different pathogenetic mecha-
nism of the platelet activation and aggregation responsible for
the skin necrosis.

1. Rongioletti F, Pisany S, Ciaccio M, et al. Skin necrosis due to intra-
venous heparin. Dermatologica 1989; 178:47-50.

2. Harenberg J, Huhle G, Wang L, et al. Association of heparin-
induced skin lesions, intracutaneous tests, and heparin-induced
IgG. Allergy 1999; 54:473-7. 

PO171
EFFECTS OF PROSTACYCLINE ANALOG (ILOPROST) ON ICAM-1 AND F1+2
LEVELS IN CRITICAL ISCHEMIA IN HUMANS

A. Mazzone, P. Faggioli, C. Cusa, M. Rondena, C. Grassi,*
C. Stefanin,* L. Lazzati, * B. Morelli*
*U.O. Internal Medicine and Oncology, Laboratory of 
Hematology, Ospedale Civile di Legnano 

Background. Iloprost has beneficial effects on microcirculation
preventing the reciprocal potentiation of platelet and leukocyte
activation, leading to vascular endothelial damage and to acute
thrombosis. The mechanisms of actions are not completely
known yet. Previous works showed that one day of therapy sig-
nificantly reduces the αMβ2 integrin expression (ICAM-1) on
phagocytes. Aim of the study. This study was designed to evalu-
ate the effects of one course of treatment on the adhesion mol-
ecule ICAM-1 and on the marker of coagulation cascade F1+2,
in patients suffering from systemic sclerosis (SS) and peripher-
al artery occlusive disease (PAOD). Patients and methods. Forty
patients were enrolled in the study: 29 with SS; 11 with PAOD.
Iloprost was administered for 5 days in SS and for 21 days in
AOCP. The plasma concentrations of ICAM-1 and F1+2 were
detected on the first day and at the end of the first course of
therapy. Results. In all of the patients a significant reduction in
the plasma levels of ICAM –1 and F1+2 was observed. In SS
patients the ICAM-1 (mean±ES ng/mL) level was 850,27±58,9
at baseline and 757.96±48.2 after 21 days (p<0.005); the F1+2
(mean±ES nMoli/l) level was 0,985±0,05 vs 0.875±0.04
(p<0.0005). In PAOD patients the ICAM-1 level was 758,27±
28.50 at baseline and 667.27±29.17 after 5 days (p<0,05); the
F1+2 level was 0.818±0.10 vs 0.681±0.09 (p<0,005). Conclu-
sions. The study provides further evidence that Iloprost reduces
inflammatory and coagulation cascade system activations. Pre-
vious studies have shown that αMβ2 integrin links C3, fibrino-
gen, activated factor X and ICAM-1. Iloprost therapy has been
demonstrated to downregulate significantly αMβ2 integrin that
could be explain action of the drug on ICAM-1 and F1+2 plas-
ma levels. This study confirms that the long term clinical bene-
fit observed in patients with critical leg ischemia may depend,
among others, on its microvascular functional capacity improve-
ments. Moreover, the data show that the effects are signifi-
cantly greater in patients with SS vs PAOD, independently from
the time duration of therapy. Finally, the results of this work
suggest that iloprost has a clinically beneficial effect on the
complexes actions on platelets, leukocytes, endothelial and
coagulation cascade.

PO172
TREATMENT OF CHRONIC HEMOPHILIC SYNOVITIS WITH 
INTRA-ARTICULAR RIFAMICIN 

P. Radossi, R. Baggio, P.G. Davoli, E. De Biasi, R. Risato, 
G. Tagariello
Servizio Trasfusionale e Centro per la cura delle Emofilie e delle
Malattie del Sangue, ASL 8, Regione Veneto, 31033, Castelfran-
co Veneto (TV) 

Background. Intra-articular bleeding (hemarthrosis) is the most
common manifestation of hemophilia. Repeated hemarthroses
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produce chronic synovitis and cartilaginous damage followed by
irreparable arthropathy. Despite the conventional treatment (fac-
tor replacement and rehabilitation), synovectomy, surgical or
medical, can reduce bleeding tendency and delay the develop-
ment of full scale arthropathy. Synoviorthesis is the intra-artic-
ular injection of chemical or radioactive substances producing
fibrosis of hypertrophied synovium. Methods. Between Septem-
ber 1999 and November 2000 we treated 20 severe hemophilia
A and 2 severe hemophilia B out-patients with an average age
of 34 years (15-60). Five patients (22%) presented FVIII inhibitor.
The schedule includes intra-articular rifamicin once a week for
five weeks (rifamicin 16 mg in 1 mL volume) without lidocaine
or factor replacement. The indication for synoviorthesis was per-
sistent synovitis and recurrent bleeding episodes. Results. A total
of 29 joints were treated with 139 infiltrations. Twenty-four
(83%) treatments were completed, 19 procedures were consid-
ered effective (79%), and insufficient in 5 (21%). Results were
assessed by a test of self-evaluation for each patient. The best
results were obtained in ankle treatment. Pain was reduced in
95% of cases, in 63% an improvement of the range of motion
was referred and in 52% a decrease of concentrates was
obtained. During the procedures 7 hemarthroses (5%) happened
and in 3 of these we had to stop the treatment. Local pain was
reported in 45%, but it was transient and did not need any type
of analgesia. Conclusions. Chemical synoviorthesis with rifamicin
appears to be effective for the treatment of chronic synovitis in
out-patients. Major side effects were hemarthroses (5%) and
pain in the site of infiltration. The procedure is at low risk for
bleeding and flexible also for patients with inhibitors without
any additional cost. We can not say if our infiltration program
delays the arthropathy evolution for the short follow-up, but the
quality of life of patients seems improved. Our data support the
need of other trials to verify synovium modification by rifamicin
and prospective study to compare this technique with other non-
surgical procedures (i.e. radiosynoviorthesis). 

PO173
INTERRELATION BETWEEN COAGULATION- AND  INFLAMMATION-
MEDIATORS IN SEPSIS

D. Gritti, P.G. Prosperini, C.J. Wiedermann,* C. Muselli,
A. Malinverno, D. LaCommare, C. Cappucciati, D. Culacciati,
G. Ricevuti 
Dept. Internal Med Ther, Univ Pavia, IRCCS Policlinico S. Matteo,
Pavia; *University of Innsbruck, Austria 

Severe sepsis is a generalized inflammatory and procoagulant
response to an infection. The inflammatory and procoagulant
host response to infection are intricately linked. Infectious agents
and inflammatory cytokines (TNF, IL-1, IL-6, IL-8…) enhance
leukocyte adhesion molecules expression and activate coagula-
tion system by stimulating the release of tissue factor, that leads
to the formation of thrombin and fibrin clot. In addition, throm-
bin stimulates multiple inflammatory pathways and suppresses
the endogenous fibrinolytic system by activating thrombin-
activable fibrinolysis inhibitor. The end result of the host response
to infection may be diffuse endovascular injury, multiorgan dys-
function, organ ischemia, and death. Studies using intravital
microscopy demonstrated that antithrombin III (AT-III), attenu-
ates ischemia-induced leukocyte adhesion and that thrombin
plays an important role in this leukocyte recruitment response.

Thus, AT-III might be able to directly affect adhesive properties
of leukocytes. We have therefore studied the effects of AT-III on
cell-cell adhesion of human neutrophils. Human leukocyte
(0.5×107/mL) aggregation was monitored as the increase in trans-
mission of light through stirred suspensions in a platelet aggre-
gometer. Aggregation curves were quantitated as the area under
the curve in the first 6 minutes following stimulation. Leuko-
cytes in platelet-rich plasma (LPRP) were obtained from
heparinized whole blood of healthy donors by centrifugation.
Neutrophils (PMN) were purified by dextran sedimentation, den-
sity centrifugation and hypotonic lysis of erythrocytes. Aggrega-
tion was induced by phytohemagglutinin (PHA; 0.24 mg/mL) or
formyl-Met-Leu-Phe (FMLP; 0.2×10-6 M), with or without vari-
ous concentrations of AT concentrate (Kybernin®, Aventis Behring
GmbH, Marburg, Germany). During the observation period (6 min)
no aggregation of LPRP or PMN could be induced either with
medium or with AT (0.2×100 to 0.2×10-10 IU/mL). Additional pres-
ence of AT significantly inhibited PHA-induced aggregation of
LPRP, whereas fMLP-induced aggregation was not affected by AT.
In contrast, PHA-induced homotypic aggregation was augment-
ed by AT, when no plasma and platelets were present. PMN fMLP-
induced aggregation was not affected by AT. Though HSPG are
involved in the regulation of cells adhesion, in particular the
homotypic cell-cell aggregation, AT was unable to affect in vit-
ro aggregation of PMN after induction by the lectin, PHA, in the
presence or absence of plasma and platelets. Obviously, specific
interactions of AT with inflammatory cells require thorough
work-up of the precise mechanisms involved.

PO174
EXTENDING THE "HOME TREATMENT PROGRAM" FOR ACUTE VENOUS
THROMBOEMBOLISM TO HIGH RISK PATIENTS

S. Siragusa, F. Falaschi, R. Anastasio, C. Porta, R. Guarnone,
M. Torti, M.A. Bressan
Servizio Pronto Soccorso ed Accettazione, IRCCS Policlinico 
S. Matteo, Pavia

Home treatment (HT) for deep vein thrombosis (DVT) is
becoming a widely accepted procedure in low-risk patients. We
further tested the feasibility and safety of the HT program for
acute venous thromboembolism (VTE) at our Emergency Room
(ER), where 121 consecutive patients (84 with DVT and 37 with
PE) were hospitalized for a few hours. According to the previ-
ously described algorithm (Siragusa et al., Haematologica
2000; 85:97), patients were screened as potentially eligible for
HT or for standard in-hospital care. Low-risk patients (n=38)
and those high-risk patients who refused hospitalization (n=15)
were treated at home (enoxaparine 100 UI antiFXa/kg/12h plus
warfarin); the remaining high-risk patients (n=68) received the
standard hospital care. Patients treated at home were followed
at ER during the period of concomitant heparin and warfarin
therapy. The results (table) indicate that there is no difference
between hospitalized and HT patients in terms of major out-
comes. This is even truer if one takes into account that a sub-
group of high-risk patients was treated at home.  After 3 months,
2 patients (standard in-hospital care) died of other causes than
VTE. One patient (HT) developed a non-fatal intra-cranial hem-
orrhage. These preliminary results suggest that our HT program,
based on a very short hospitalization, is as feasible and safe as
standard in-hospital management.
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Standard in-hospital Home Treatment

Number of patients 40 DVT 28 PE 44 DVT 9 PE
Median age (range) in years 68 (37-92) 61 (22-90)
Proximal DVT 40 (100%) 4 (14.2%) 39 (88.6%) 5 (55.5%)
Distal isolated DVT 0 (0%) 2 (7.1%) 2 (4.5%) 0 (0%)
Thrombosis at the saphenous-

femoral junction 0 (0%) 2 (7.1%) 3 (6.8%) 1 (11.1%)
Symptoms of PE 5 (12.5%) 28 (100%) 4 (9%) 9 (100%)
Active cancer 8 (20%) 5 (17.8%) 2 (4.5%) 1 (11.1%)
In-hospital stay 7+2 days 3.1 hours

Events during the concomitant heparin and warfarin therapy
Duration of therapy (mean) 8.2 days 6.7 days
Recurrent DVT 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Recurrent PE 0 (0%) 0 (0%) 1 (2.2%) 0 (0%)
Major bleeding 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Minor bleeding 2 (5%) 0 (0%) 1 (2.2%) 0 (0%)
Heparin-induced

thrombocytopenia 0 (0%) 0 (0%) 1 (2.2%) 0 (0%)

PO175
INHERITED AND ACQUIRED RISK FACTORS FOR CEREBRAL VENOUS
THROMBOSIS: HIGH PREVALENCE OF INHERITED THROMBOPHILIA AND
LATENT CHRONIC  MYELOPROLIFERATIVE DISEASE

L. Teofili, E. Rossi, K. Paciaroni, M. Martini,* M. Luongo, 
P.A. Tonali,° L.M. Larocca,* G. Leone, V. De Stefano
Istituti di Ematologia, *Anatomia Patologica; 
Neurologia, Università Cattolica, Roma 

Inherited thrombophilia is a well established risk factor for
cerebral venous thrombosis (CVT). CVT is a rare but typical com-
plication of chronic myeloproliferative disease (CMD); CMD is
defined as latent or atypical if diagnostic criteria for overt dis-
ease are not completely fulfilled although biological hallmarks
such as development of endogenous erythroid colonies (EECs) are
present. Such an approach previously revealed a high prevalence
of latent CMD among patients with splanchnic venous throm-
bosis (De Stefano et al., Semin Thromb Haemost 1997; 23:411).
We investigated 41 patients with documented CVT (M/F 16/25,
median age at the thrombotic event 33 years, range 3 to 66), in
comparison with a control group of 509 healthy individuals (M/F
266/243, median age 44 years, range 7 to 93). No patient had a
preexistent diagnosis of overt neoplastic or autoimmune dis-
ease. In 18 patients (43.9%) CVT was associated with a circum-
stantial risk factor (oral contraceptive intake in 8 cases, puer-
perium in 3 cases, pregnancy in 1 case, trauma, otitis, neuro-
surgery in 2 cases each). All individuals were genotyped for the
presence of factor V Leiden (FV-L) and the prothrombin G20210A
(FII-A). Moreover all patients underwent measurement of
antithrombin (AT), protein C (PC), protein S (PS), and antiphos-
pholipid antibodies (APA). The assay for development of EECs
from peripheral blood was carried out in 18 patients; in 7 of
them granulocytes were analyzed for the expression of the PRV-
1 gene, a recently identified hallmark of polycythemia vera.
Among the controls 12 carried FV-L (2.3%) and 13 the FII-A
(2.5%). Among the 18 patients with secondary CVT 1 had FV-L
and 1 had APA (11.1%); among the 23 patients with sponta-

neous CVT, 10 had thrombophilia (43.4%): 1 AT deficiency, 2 PC
deficiency, 1 APA, 3 FV-L (odds ratio for spontaneous CVT 6.2,
95% CI 1.6-23.8) and 3 F FII-A (odds ratio for spontaneous CVT
5.7, 95% CI 1.5-21.7). Therefore hematological causes account-
ed for 29.2% of the overall patient series (12 of 41 patients).
Among the 18 patients investigated for the presence of latent
CMD, 9 (50%) had EECs, in 2 cases with no inherited or circum-
stantial risk factor; PRV-1 matched with EECs in 4 out of 7
patients assayed. During the follow-up 3 patients with EECs
developed an overt CMD (polycythemia vera in 1 case, essential
thrombocythemia in 2 cases). Thus among the patients exhaus-
tively investigated the search for EECs improved the diagnostic
yield for hematological causes up to 72.2% (13 of 18 patients). 

PO176
GAUCHER'S DISEASE TYPE 1, HEPATITIS C VIRUS INFECTION, 
CRYOGLOBULINEMIA AND LOW-GRADE NON HODGKIN'S LYMPHOMA

G. Giuffrida, G. Guarnaccia, S. Salemi, C. Ferlito, A. Figuera, 
A. Antolino, A. Mazzola, R. Musso, R. Giustolisi
Cattedra e Divisione di Ematologia con Trapianto, 
Ospedale Ferrarotto, Catania

Gaucher's disease type 1 (GD), the most prevalent lysosomal
storage disorder, is due to β-glucocerebrosidase deficiency. It is
characterized by the storage of uncleaved β-glucocerebrosides
in cells of the reticuloendothelial system, leading to bone mar-
row infiltration, hepatosplenomegaly and skeletal lesions. Oth-
er clinical features include hematological changes with anemia
and thrombocytopenia. This uncommon disease can be associ-
ated with various B-lymphocyte disorders, including malignant
lymphoma, multiple myeloma, monoclonal gammopathy, chron-
ic and acute lymphoid leukemia, and amyloidosis. The associa-
tion of GD type I and non Hodgkin’s lymphoma (NHL) is extreme-
ly rare. In most reported cases the NHL was of B-cell type. We
here report a case of GD type I associated with chronic
hepatopathy HCV-related, cryoglobulinemia and NHL. A 34-year
old woman came to our attention in February 2001. She had a
history of Gaucher's disease, for which a splenectomy had been
performed in April 1991. The diagnosis of Gaucher’s disease type
I was confirmed at the time by microscopic examination of the
spleen and the bone marrow, and by a DNA study. At the time
of diagnosis, the laboratory investigation showed severe anemia
(Hb 6.8 g/dL), and she received several blood transfusions. In
November 1993, an enzyme-replacement therapy (ERT) with
alglucerase (30 U/kg/month) induced a significant improvement
of hematological parameters. In July 1997 the laboratory find-
ing showed signs of liver damage: sGOT 220U/L, sGPT 238 U/L,
and a HCV infection (HCV-RNA >850,000 copy/mL) was docu-
mented in August 1997. In February 2001 the patient present-
ed leukocytosis (WBC 17,500/mm3) with lymphocytosis (54%),
sGOT 163U/L, sGPT 161U/L, γGT 54U/L, prothrombin activity
65%, γ-globulin polyclonal 2.83g/L, β2-microglobulin 0.28
mg/dL, and cryoglobulins (cryocrit 1.5%). Physical examination
showed marked sub-mandibular, latero-cervical and bilateral
supraclavicular lymphadenopathy, and hepatomegaly. CT scan
and ultrasonography showed hepatomegaly (DL 16 cm) and two
hilo-hepatic lymphadenopathies (20 mm). The patient refused a
bone marrow and lymph node biopsy. However, an immunophe-
notype analysis of peripheral blood showed the presence of a
monoclonal B-lymphoid population, CD5 negative. A therapy
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with Imiglucerase (60 U/kg/month) and α-interferon (3 MU/die)
was started. HCV has been implicated as the etiologic factor for
cryoglobulinemia, which may evolve, several years after diag-
nosis, to malignant lymphoma in about 10% of patients. In addi-
tion, an excessive chronic antigenic stimulation may be exerted
on the immune system by the accumulating glucocerebrosidase,
secondary to the distorted lipid metabolism. Therefore, it is pos-
sible that in this patient the development of NHL is secondary
to a B-cell proliferation as a consequence of chronic antigen
stimulation exerted by HCV infection, cryoglobulinemia and
Gaucher’s disease. In this perspective, a combination therapy
with Imiglucerase at high dosage, and α-interferon (antiprolif-
erative and antiviral effects) could prevent lymphoproliferative
disorders in patients with GD and HCV infection. 

PO177
IDIOPATHIC THROMBOTIC THROMBOCYTOPENIC PURPURA 
(ITTP) SYNDROME RELAPSE. TWENTY-TWO YEARS OF FOLLOW-UP

F. Iuliano, S. Molica, L. Levato, M. Kropp, D. Magro, 
R. Squillace, A. Peta
Hematology Unit, Azienda Ospedaliera “Pugliese-Ciaccio”, 
Catanzaro 

In a previous report (Haematologica 1999; 84:9), we referred
our experience based on a 15 idiopathic thrombotic thrombocy-
topenic purpura (ITTP) patients series. These 15 patients were fol-
lowed up for 20 years. The patients were divided into three groups
depending on the time needed to bring the abnormal values (high
LDH and low platelet count) back to normal ranges: the first group
(5/15 pts) reached this result in 7 days (Early Responders, ER); the
second group (2/15 pts) improved one of the two parameters after
7 day (Late Responders, LR); the third group, (8/15 pts), who did
not improve any of the two values, had a poor outcome (No
Responders, NR). We focused on the first group (ERs) who are
likely to become long-relapse-free responders. Infact all these
patients had been in CCR for 3 to 16 years (Long Responders). The
aims of this report are to update the follow-up time and to include
6 new pts. in the study. One out of these 6 new patients was an
Early Responder. As shown in Figure 1 (drawn at the end of April
2001), the ER group’s behavior was not changed despite the
longer follow-up. 

These results show how relevant is the response time to the ITTP
prognosis and that the ERs are not likely to relapse. This simple

method, based on the changing of only two values related to time
(LDH and PLT count) if supported by greater series, can be used
to anticipate ITTP prognosis in day-by-day practice.

PO178
LONG-TERM SALVAGE THERAPY BY CYCLOSPORIN A IN REFRACTORY
IDIOPATHIC THROMBOCYTOPENIC PURPURA

M. Morselli, G. Longo, R. Marasca, M. Bertesi, G. Gandini,
L. Ferrara, N. D’Apollo, M. Luppi, G. Torelli, G. Emilia
Department of Medical Sciences, Section of Hematology, 
University of Modena 

Background. Physicians face therapeutic dilemmas when
patients become resistant to known treatment in life-threaten-
ing conditions. A review of the literature shows a lack of com-
prehensive information on the clinical use of cyclosporin A (CyA)
in the treatment of idiopathic thrombocytopenic purpura (ITP).
Aim. To verify the usefulness of CyA therapy in refractory ITP.
Methods and Results. A study was carried out on long-term
treatment (median 40 months) with CyA (3 mg/kg/d) in 12
selected adult patients with chronic, severe ITP resistant to all
the usual therapies, splenectomy included. A median follow-up
of 36.8 months (range 6-86) shows that CyA treatment obtained
an improvement in 10 out of 12 patients (83.3%): 9 patients
(75%) achieved a complete response (platelets in normal range)
and one (8.3%) a partial response (platelet count of 80-120 ×
109/L). Two patients (16.6%) were totally unresponsive. In 6
patients (60%) the discontinuation of CyA was successful, main-
taining the remission over time, without further therapy. In the
remaining responsive patients, the remission was dependent on
continued administration of the drug. The CyA intolerance was
slight in spite of long-term treatment and no nephrotoxicity
occurred. Other minor side-effects (slight creatinine level ele-
vation, moderate hypertension, fatigue, paraesthesias, myalgia,
gingival hyperplasia, hypertrichosis and tremor) were transient
and always resolved spontaneously or with dose adjustment.
Conclusions. Our study shows the safety and efficacy of CyA
therapy in resistant ITP; this option seems reasonable in partic-
ular, dramatic, clinical situation, such as the unresponsiveness
to all other treatments. In further selected cases, to avoid muta-
genic effects or myelotoxicity, the CyA treatment could be
attempted even before immunosuppressive chemotherapy.

PO179
DEFICIENCY OF MEMBRANE GPIB-IX-V COMPLEX IN PLATELETS FROM
MAY-HEGGLIN ANOMALY PATIENTS

M. Di Pumpo,* P. Noris,* A. Savoia,# M. Seri,@ N. Bizzarro,°
I. Ceresa,* C.L. Balduini*
*Department of Internal Medicine, IRCCS S. Matteo, Università di
Pavia; °Laboratory of Clinical Pathology, Ospedale Civile, Venezia;
#Telethon Institute of Genetics and Medicine (TIGEM), Napoli;
@Laboratory of Molecular Genetics, IRCCS G. Gaslini, Genoa 

It has been recently shown that mutations of the gene MYH9
are responsible for May-Hegglin anomaly (MHA) (Nat Genet
2000; 26:1037), an autosomal dominant disorder characterized
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by macrothrombocytopenia and Döhle-like bodies in polymor-
phonuclear cytoplasm. MYH9 is the coding gene for non-muscle
myosin IIA, which is the only myosin expressed in platelets and
megakaryocytes. The pathogenesis of macrothrombocytopenia
in subjects with MYH9 mutations is unknown. Myosin is a com-
ponent of platelet cytoskeleton, which interacts with the COOH-
terminus domain of some membrane glycoproteins (GPs). On this
basis we hypothesized that MYH9 mutations could interfere with
normal expression of platelet GP. Patients and Methods. Eight
patients with MHA from 4 unrelated families have been studied.
All of them had MYH9 mutations. GPs of platelet membrane have
been investigated by flow cytometry with the following mono-
clonal antibodies (mAbs): SZ21 (against GPIIIa), AP2 (against GPI-
Ib-IIIa), MB45 e SZ2 (against GPIba), FMC25 e SZ1 (against GPIX),
SW16 (against GPV), FA6-152 (against GPIV), and Gi9 (against
GPIa). Binding of these mAbs has been revealed by a fluorescein-
conjugated goat anti-mouse IgG. The values of mean platelet
fluorescence of patients have been recorded and compared to
those observed in a sample from a healthy donor that was run
with the patients’ sample (the same healthy donor has been used
for all patients). To obviate the confounding factor deriving from
the larger volume of patients’ platelets, the ratios of fluorescence
obtained in each patient with different antibodies have been
studied along with the absolute values of fluorescence per
platelet. Moreover in some experiments, subpopulations of
platelets with similar volume have been identified in patients
and control on the basis of forward scatter, and their fluorescence
has been compared. Results. Comparison of absolute values of
mean fluorescence per platelet in patients and donor was diffi-
cult because of the large differences in platelet volume. Howev-
er, a 50-70% reduction of fluorescence with mAbs against GPIb-
IX-V with respect to mAbs recognizing other surface molecules
was observed in 6 of 8 patients. Analysis of platelet subpopula-
tions selected on the basis of their volume showed that the rel-
ative reduction of GPIb-IX-V was greater in the platelets with the
largest volume. Moreover, this analysis identified a GPIb-IX-V
defect in the subpopulation of large platelets also in patients
who were normal when whole platelets were studied. Conclu-
sions. Surface expression of GPIb-IX-V complex is reduced in
platelets from patients with MHA. The observation that a defect
of GPIb-IX-V complex is present in MHA and Bernard-Soulier
syndrome, both characterized by platelets larger than normal,
suggests a possible relationship between GPIb-IX-V deficiency
and macrothrombocytopenia. Since MHA is similar to heterozy-
gous Bernard-Soulier syndrome (Blood 2001; 97:1330) in both
clinical features and GPIb-IX-V deficiency, the differential diag-
nosis is not obvious.

PO180
THROMBOTIC THROMBOCYTOPENIC PURPURA: DOES THE APPLICATION 
OF THE PROTOCOL IMPROVE THE OUTCOME OF THE PATIENT?

L. Masini,* A. Ghirarduzzi,° R. Baricchi,# P. Vanzanelli,#
P. Rivasi# F. Azzali,@ P. Avanzini, M. Iotti,^ I. Iori,° L. Gugliotta*
*Hematology Unit, °Thrombosis Centre, #Immunohematology and
Transfusion Medicine Unit, @Laboratory of Clinical Biochemistry,
^Emergency Dept., Arcispedale Santa Maria Nuova, Azienda
Ospedaliera di Reggio Emilia

Introduction. Thrombotic thrombocytopenic purpura (PTT) is a
rare syndrome characterized by consumptive thrombocytope-

nia, microangiopathic hemolytic anemia, fluctuating neurolog-
ic abnormalities, fever and renal failure (40% of the cases).
Pathogenesis is still unclear even if unusually large von Wille-
brand factor multimers play a crucial role in intravascular
platelet aggregation. Improvement of therapeutic management,
including a heightened awareness of the PTT syndrome and the
identification of milder cases, allowed better survival rate (about
70-80%). Prognosis is conditioned by clinical presenting fea-
tures (Rose score) and by the organizational level of the hospi-
tal. Survey. From January 1988 to March 2001, 19 pts (8 male
and 11 females with mean age = 37 years range 18-66) were
admitted to our hospital with a PTT diagnosis. Up to 1995 diag-
nosis has been structured in the Emergency Area with patient
admission in specialized structures (hematology, hemostasis-
thrombosis Center, or reanimation) with careful application of
the GIPTT protocol. Results. most meaningful data are reported
in the tables below.

Pts. Mean age Diagnosis Pts with score % renal Mean N° of 
mean time > 4 dysfunction plasma-exchange

1988-94=7 33 42h 5/7 1/5 4

1995-01=12 44 47h 7/12 4/12 10

Pts ASA Vincristine Relapse early (late) Deaths

1988-94=7 2/7 0/7 0 (2) 4/7

1995-01=12 10/12 2/12 3 (4) 1/12

In the first group four deaths and two late relapses occurred.
In the second group only one death, three early and four late
relapses occurred. One refractory patient responded to splenec-
tomy. Conclusions. The analysis of our study population has
induced us to consider as crucial factors: the diagnostic delay,
inadequate application of a plasma-exchange protocol. The care-
ful adhesion to GIPTT protocol recommendations for treatment of
TTP episodes permitted us to improve the outcome of our patients.

PO181
A SIMPLE AND SAFE NOMOGRAM FOR THE MANAGEMENT OF 
ANTICOAGULATION BEFORE SURGERY

M. Bertesi, M. Marietta, C. Cappi, I. Castelli, L. Simoni,*
G. Torelli
Dept. Medical Sciences, Sect. of Hematology, University of 
Modena and Reggio Emilia, and *Dept. of Clinical  Pathology,
Ospedale Policlinico, Modena

The management of anticoagulated patients before surgery is
still controversial, surgeons fearing more hemorrhage than
thrombosis, whereas hematologists the opposite. Although opti-
mal treatment should be individualized balancing hemorrhagic
and thrombotic risk, the introduction of a standardized proto-
col aimed to obtain a subtherapeutic INR for a short time before
surgery could improve the practical management of such
patients. We report here a simple nomogram for reducing war-
farin dosage in order to obtain INR values between 1.5 and 2,
which can be regarded as safe for many surgical procedures (C
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Kearon and J Hirsh, N Engl J Med 1997; 336:1506). We studied 80
consecutive patients (pts) (48 males, 32 females; mean age 62
years, range 24-92) on treatment with warfarin (INR ranging
from 2 to 4) for atrial fibrillation (40), mechanical heart valves
(29), deep-vein thrombosis dating back more than one month
(11). The pts were scheduled for the following invasive proce-
dures: oral surgery (16), ophthalmic surgery for cataract (16),
prostatic biopsy (12), colonscopy (11) or upper endoscopy (11)
with biopsy, dermatologic surgery (10), laparoscopic herniorra-
phy (4). In each patient we reduced preoperatively warfarin
dosage according to the following protocol: 4, 3 and 2 days
before procedure: half the usual dose; the day before: dose as
usual; 6 hours after procedure: double dose. Starting from the
day after, therapy was restarted as usual. INR was determined
the same day of the procedure and one week thereafter; one
month later a phone interview was performed in order to assess
late complications. In 72/80 (91%) of pts preoperative INR val-
ues were within 1.5 and 2; 3 (3%) pts had INR higher (2.10 and
2.12) and 5 (6%) lower (1.45 and 1.42)4. No pts developed sig-
nificant bleeding or thromboembolism either during the proce-
dures, or in the postoperative period. At the one-week control
100% of pts returned to original INR values; neither hemor-
rhagic nor thromboembolic complications were assessed at the
one month phone interview. The small numbers of pts and the
study design does not allow us to adequately assess the safety
of protocol in terms of thromboembolic complications. Never-
theless we think that by avoiding the complete withdrawal of
warfarin our protocol warrants partial protection against throm-
boembolism also during the brief time spent on subtherapeutic
INR. Moreover, it avoids rebound hypercoagulable state after
abrupt discontinuation of anticoagulant therapy. Therefore we
conclude that this method for the management of anticoagula-
tion before minor surgical procedures is safe and simple to use,
avoiding the cumbersome shift of pts to either iv or sc heparin. 

PO182
THROMBOCYTOPENIA AFTER ORTHOTOPIC LIVER TRANSPLANTATION.
A PROSPECTIVE STUDY

G. D’Avanzo, B. Scarpati, A. Nascimbene, B. Brando, R. Redaelli,
A. De Gasperi,* V. Rossi, G. Muti, E. Morra
Dept. of Hematology and Oncology; *2nd Intensive Care Unit,
Niguarda-Ca’ Granda Hospital, Milan

Moderate to severe thrombocytopenia (TCp) is a frequent find-
ing after orthotopic liver transplantation (OLTX). TCp lasts 5 to 7
post-operative days (POD), with a nadir around POD 4th-5th, and
it usually recovers spontaneously within two weeks. Many stud-
ies have been performed to investigate possible pathogenetic
mechanisms (i.e. increased destruction, immune-mediated or DIC-
like mechanisms, dilutional loss, sepsis etc.), but results are equiv-
ocal. Ten OLTX patients have been prospectively studied with an
extensive array of platelet and hemostasis testing, as listed here:
1. Clinical and post-transfusional events (thrombosis, hemorrhagic
events, fever, infections); 2. Grafted liver function tests; 3. Hemo-
stasis tests, including D-dimer, Fibrinogen, Antithrombin III and
Platelet antibodies; 4. Complete blood cell counts; 5. Functional
platelet studies by flow cytometry: a) Reticulated thrombocyte
count (RTC) as percentage (normal range = 1-2%) and absolute
count. b) Measurement of baseline platelet activation and func-
tional reserve after ADP in vitro stimulation (baseline and stimu-

lated quantitative expression of CD62P and PAC1 antigens); 6.
plasma thrombopoietin (TPO) levels by ELISA. End-stage liver fail-
ure patients served as control group (CTRL). Major laboratory find-
ings are summarized in the table (mean values):

CTRL POD1 POD3 POD6 POD8 POD15

PLTS 70000 45000 17000 35000 72000 111000
RTC% 1,83 2,19 4,16 7,36 9,92 1,77
Baseline CD62P 3.08 2.54 4.33 15.85 11.42 3.35
Stimulated CD62P 95,23 52,35 56,26 42 57,7 76,59
TPO pg/mL 34,8 N.d 322 269 171 39

Results. All patients developed moderate TCp, with nadir on
POD3. No coagulation abnormalities, such as consumption TCp
were observed. Platelet-associated antibodies were always neg-
ative. RTC followed a predictable and reproducible pattern, with
a steady increase by POD3. RTC increases heralded total platelet
count increases by two days. Baseline CD62P and PAC1 expres-
sion was maximal around POD6. In the same samples platelets
showed a markedly decreased response to ADP. Preactivated
platelets were less prone to further in vitro stimulation, possibly
due to surgery-related activation and consumption. TPO is
markedly reduced in the control group (27.6±5.3 pg/mL, normal
range 60-100 pg/mL). TPO regularly peaks on POD3, then grad-
ually returns to baseline values by POD15. TPO peaked at the
platelet nadir, just before percent and absolute RTC levels start-
ed to recover. Conclusions. Post-OLTX TCp correlates with liver
functional insufficiency. Measurement of RTC by flow cytome-
try is a simple and accurate tool to study TCp due to consump-
tion or reduced production. TPO measurement may be included
in the functional assessment of liver function, especially if the
patient has an indication to OLTX.

PO183
VINCRISTINE AS SALVAGE TREATMENT FOR RECURRENT THROMBOTIC
THROMBOCYTOPENIC PURPURA

G. Mele, E.M. Schiavone, C. Copia, M. Annunziata,
S. Annunziata, S. Palmieri, B. Pocali, F. Pollio, M. De Simone, 
F. Ferrara
Divisione di Ematologia, A.O.R.N. “A. Cardarelli”, Napoli 

Thrombotic thrombocytopenic purpura (TTP) is a potentially
fatal disease characterized by widespread platelet thrombi in
the microcirculation, severe thrombocytopenia and variable neu-
rological abnormalities. Treatment with plasma exchange (PE) or
plasma infusion (PI) results in a survival of 70-90%. However,
recurrence may occur, relapse rate ranging from 20 to 36%.
Here we report treatment results from a series of 12 episodes of
recurrent TTP which occurred in 7 patients, who received vin-
cristine (VCR) as salvage treatment. Four relapses occurred in 1
patient, two in 2 patients and one in the remaining 4. The medi-
an age was 42 years (range 33-75) and all cases were classified
as idiopathic. At relapse anemia and thrombocytopenia were
found in all cases. In 7 episodes neurological signs were present.
The median platelet count was 14×109/L (7-24), the median Hb
value was 8.6 g/dL (6.8-10). Median serum LDH level was of
1305 IU/l (range 540-1870). The median time from discontinu-
ation of previous treatment to relapse was 11 months (1-30). In

159

haematologica vol. 86(supplement to n. 10):october 2001

38th Congress of the Italian Society of Hematology, Florence, October 7-10, 2001



2 patients VCR had been administered soon at diagnosis, given
the absence of response to PE. VCR was given as follows: 2 mg
on day 1 followed by 1 mg on day 4 and 7. After a 1-week inter-
val, a second identical course was administered. In 10/12
episodes (83%), PI was concomitantly given at a dose of 15
mL/kg/day and discontinued when platelet count showed a sta-
ble increase in absence of clinical signs. In two episodes, occur-
ring in a patient with severe cardiac failure, plasma was not giv-
en at all. Complete remission (CR) included normalization of
hemoglobin, platelet, and serum LDH values as well as absence
of clinical signs. CR was achieved in 12/12 (100%) episodes of
TTP following VCR. In 8 cases CR was obtained after one week
of therapy, while in the other 4 cases after the second week. No
patient was refractory to treatment. The median CR duration
was 15 months (2-16). There were 5 relapses in 3 patients; how-
ever, in all cases CR was achieved following retreatment with
VCR. In 4 patients the disease did not recur at all. After a medi-
an follow-up of 15 months, all patients are alive and well. All
patients were hospitalized during the first week of therapy, being
treated as outpatients in the second week. The median number
of days of PI was 7 (0-12). The median time to achieve a platelet
count > 150×109/L and Hb>11 gr/dL was 7 (4-9) and 11 (4-15)
days, respectively. The toxicity was acceptable: in 1 case (8%)
leukopenia occurred (grade 2 according to WHO), while one
patient, aged 74 years, experienced severe autonomic neuropa-
thy leading to paralytic ileus, which resolved after 12 days. In 3
cases (25%) paresthesiae were observed. In conclusion, our data
show that VCR is remarkably effective for recurrent episodes of
TTP. The toxicity is acceptable and, compared with plasma
exchange and other immunosuppressive approaches, VCR offers
substantial advantage in terms of risk-benefit ratio. Finally,
treatment is safe, inexpensive, and most patients may be treat-
ed on an outpatient basis. 

PO184
IDIOPATHIC THROMBOCYTOPENIC PURPURA AND SPLENECTOMY:
109 CASES FROM A SINGLE CENTER

L. Valdrè,* N. Vianelli,* M. Fiacchini,* M. Poli,* L. Catani,*
ME. Fagioli,* A. de Vivo,* F. Bonifazi,° L. Boschi,° S. Tura,*
M. Baccarani*
*Institute of Hematology and Medical Oncology “Seràgnoli”, 
University of Bologna; °Surgical Department, University of
Bologna 

Chronic idiopathic thrombocytopenic purpura (ITP) is charac-
terized by thrombocytopenia due to platelet sequestration. The
first line therapy with steroid induces complete (CR) or partial
(PR) response in 70-80% of cases. However, the immunosup-
pressive therapy fails its efficacy in the majority of the patients
after an initial response. In these patients, splenectomy is effec-
tive in about 70-80% of cases. In the present study we analyzed
109 patients with ITP, 36 males and 73 females with a median
age at diagnosis of 34±16 years (range 6-67), who underwent
laparotomic splenectomy. One hundred and two patients under-
went splenectomy after one or more therapeutic lines, while 7
patients were untreated. The mean number of platelets at the
time of splenectomy was 36±31×109/L, with a mean interval
diagnosis-splenectomy of 22±30 months. Overall 94/109 (86%)
patients had a favorable response (CR+ PR) after splenectomy.
Fifteen (14%) patients were refractory and then underwent a

second line therapy, which was effective in 10 cases. Twenty-two
out 94 (23%) patients relapsed after 33±62 months (range 2-
252) from splenectomy. Eighteen out 22 patients underwent fur-
ther treatments which were effective in 12 cases. The mean fol-
low-up after splenectomy was 176±81 (range 10-433) months.
No infective complications were documented. Our experience
confirms the efficacy and  safety of splenectomy in chronic ITP,
even though refractory or relapsed patients should be considered
for a different timing of splenectomy or therapeutic approaches.

PO185
RECOMBINANT ACTIVATED FACTOR VII CORRECTS THE BLEEDING RISK 
OF HOMOZYGOUS FACTOR XI DEFICIENT PATIENTS

R. Musso, D. Cultrera, G. Giuffrida, S. Salemi, C. Ferlito, 
G. Guarnaccia, M.P. Azzaro, E. Fichera, E. Di Francesco, 
R. Giustolisi 
Institute of Hematology, Haemophilia and Thrombosis Centre,
University of Catania 

FXI deficiency is a rare inherited coagulation disorder which
is milder than hemophilia A or B, but with hemorrhagic compli-
cations after trauma or major surgical procedures. From thera-
peutic approaches no strict parallelism exists between FXI plas-
ma levels and bleeding manifestations. It remains difficult to
establish the level of FXI to aim for before surgery and to eval-
uate different prophylaxis programs especially in severe FXI
patients. Basically, FXI deficient individuals receive fresh-frozen
plasma (FFP) during the preoperative period with a possible risk
of allergic reactions and blood-borne virus transmission. Even if
a virally inactivated FXI concentrate is also available in few cen-
ters, this expensive product should be used with caution because
of its possible thrombotic effect. A 38-yr old Sicilian female
patient with homozygous FXI (<1%) deficiency, HBC and HCV
positive, was recently referred to us prior to elective surgery.
Her parents were first cousins. Four sisters of the propositus pre-
sented the same degree of FXI defect with variable bleeding ten-
dency after trauma and/or surgery. The patient reported a first
life-threatening bleeding episode during operation for ovarian
endometrial cystoma despite generous FFP infusion together
with antifibrinolytic agents nineteen years ago. In 1984 a sec-
ond surgery of total hysterectomy for pelvic and uterine
endometriosis was complicated by severe bleeding requiring
multiple transfusions despite FFP units and tranexamic acid infu-
sions. Successively, multiple tooth extractions were not compli-
cated by any hemorrhagic event by using antifibrinolytics. In
1995 she underwent a cholecystectomy undertaken by laparo-
scopic procedure owing to abdominal adhesions, but despite FFP
and antifibrinolytics administration a subphrenic vaste
hematoma occurred. In April 2000 she was hospitalized for acute
abdominal pain and icterus. The sonography of the abdomen
documented gall-stones. Before the start of laparatomy, she was
infused with human recombinant FVIIa (NovoSeven, Novo
Nordisk A/S, Denmark) as a powerfull hemostatic drug. Tranex-
amic acid (5 g/daily) was administered until four days. The sur-
gical procedure and the postoperative period were not compli-
cated by any hemorrhagic event. In our opinion the human rFVI-
Ia infusion in FXI deficient patients at highest risk of bleeding
for surgery could enhance or sustain the formation of thrombin
leading to a prolonged down-regulation of fibrinolysis by a more
local hemostatic effect.
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PO186
EVALUATION ON THE IMPLANT AND REMOVAL PROCEDURES OF THE 
PERMANENT/REMOVABLE ALN VENA CAVA FILTER. NEW PERSPECTIVE 
ON THE INDICATIONS FOR POSITIONING VENA CAVA FILTERS IN 
THE PROPHYLAXIS AND TREATMENT OF THROMBOEMBOLIC DISEASE

F. Dragoni,* S. Venosi,° R. Cianni,# S. Montanari,@
F. Benedetti Valentini°
*Thrombosis Center, Dept. “Biotecnologie cellulari ed 
Ematologia”, University “La Sapienza”, Rome, Italy;°2nd Chair of
Vascular Surgery, University “La Sapienza”, Rome, Italy; 
#Vascular and Interventional Radiology, S.M. Goretti Hospital,
Latina; @ALN Research Laboratory, Ghisonaccia, France

The permanent/removable ALN caval filter belongs to the
hydrodynamic family, is made of AISI 316 L stainless steel, has
no welding points and is intended for either permanent or tem-
porary use. The ALN filter is characterized by the absence of sta-
sis volumes, by its very low occlusivity and by its capability to
capture thrombi down to 2-millimeters diameter. Where the
ALN filter is really innovative is in the possibility it offers to be
used either as a permanent or as a temporary filter, as it can be
explanted even after a long time. The 7-French introduction kit
exists in the jugular, brachial and femoral approach versions.
The ablation is carried out by means of a 9-French percutaneous
catheter and can be performed only through a right jugular
access. The filter is captured with a jaws system passed through
the catheter which, when advanced, sheathes the filter. During
the past 15 months a total of about 500 ALN filters have been
placed in Italy, around 10% of which were removed. Our study
reports the evaluation of 25 patients (males=16, females=9,
median age 41 years, range 17-81) in whom an ALN filter was
positioned; in 23 of them both positioning and removal proce-
dures were performed; in the remaining 2 patients the ALN fil-
ter was repositioned in a supra-renal location after the original
implant. The indications for positioning an ALN filter in these
patients were: a) deep venous thrombosis and pulmonary
embolism in in 15 cases; b) prophylaxis in 4 pts with cancer who
underwent extensive surgical procedures, in 3 orthopedic
patients who underwent total hip replacement and in 3 patients
with severe trauma in the lower limbs. No patient showed evi-
dence of thromboembolism after the ALN filter was positioned.
In the 23 cases in whom the ablation of the filter was perfomed,
the median removal time was 60 days (range 5-275). No com-
plications occurred during the ablation procedures in all patients.
The longest ablation procedure took 8 minutes. All explanted
filters presented small traces of endothelial growth exclusively
located on the distal ring in the longest leg, and along the dis-
tal third of the three longer legs. However, the endothelium
growth did not hinder any of the procedure steps. The two
observed complications in ALN filter positioning were repre-
sented by a filter which failed to reopen during a repositioning
procedure and a filter which could not be retrieved as it was
incorrectly implanted astride the right and left common iliac
veins (the latter case is not included in this report). The innov-
ative characteristics of the ALN filter could extend the indica-
tions to vena cava interruption in the thromboembolic disease
and in surgical procedures associated with a high risk of throm-
boembolic complications.

PO187
LOCAL TRHOMBOLYTIC THERAPY IN CANCER PATIENTS AFFECTED 
BY CENTRAL NERVOUS CATHETER DEVICE OCCLUSION 
IN URGENT NEED OF ANTIBLASTIC TREATMENT

A. Agazzi, G. Martinelli, D. Laszlo, F. Orsi,* R. Biffi,° R. Pastano,
A. Alietti
Hematoncology Division, *Radiodiagnostic Division, 
°General Surgical Division, European Institute of Oncology,
Milan  

DVTs represent a relatively common feature in cancer patients
because of release of thrombogeneic proteins by malignant cells,
compression on vascular vessels by tumor solid mass and some-
times because of insertion of a CVC for chemotherapy. The
prompt diagnosis of DVT is crucial in order to solve this vascu-
lar complication and to cure cancer patients in time. In partic-
ular aggressive malignancies must be treated as soon as possi-
ble because the extension of the disease can be rapid and the
prognosis is always poor especially if the chemotherapy is
delayed. Another potential life-threatening complication in post
CVC insertion DVT is septic embolism and the prompt lysis of
thrombus as primary nucleus of infection could be crucial. In lit-
erature, there are actually no data that demonstate LMWH or
low-dose dicuomarol prophylaxis is useful in this case and a DVT
complication could obstacle anticancer therapy, in particular
high dose chemotherapy that always causes thrombocytopenia
and anticoagulant treatment must be avoided at the same time.
Systemic thrombolysis is one of the most potential dangerous
therapioes we actually know because of the high risk of devel-
oping hemorrhagic and sometime fatal complications but local
thrombolysis can be safe and feasible in specialized care units.
We treated with local thrombolysis, two consecutive patients in
urgent need of anticancer therapy affected by advanced stage
malignancy who developed a DVT at the CVC insertion site. The
diagnosis was clinical at first and cofirmed by sonography and
phlebography. The first patient, affected by IV stage mantle cell
NHL, developed a clinical DVT soon after the insertion of a CVC
in the right subclavian vein. He was treated by Urokinase (UK)
100,000 U/h for 72 hours c.i followed by LMWH prophylaxis (50
U/kg/12 hours) as maintenance treatment without any hemor-
rhagic complication: the lysis of the thrombus was complete
after 72 hours thrombolytic infusion and the patient began the
chemotherapy by the previous occluded CVC. The second one is
affected by stage II NS variant Hodgkin’s disease who developed
an antimicrobical large-spectrum resistent Staphylococcus epi-
dermidis septic fever in subclavian DVT at the CVC insertion site.
The patient was in the neutropenic phase after HDCT (BEAM)
when DVT was diagnosed. The lysis of a large fragment of the
thrombus by UK 100,000 U/h for 72 hours c.i. followed by LMWH
50 U/kg/12 hours prophylaxis permitted a rapid fever deferves-
cence and the resolution of sepsis (hemocultures negative).
Referring to these preliminary reports, local thrombolysis can be
recommanded in selected oncologic patients. The procedure is
safe in terms of risk of systemic hemorrhagic complications and
discomfort for the patient. Lastly, this procedure, accelerating
the adverse event's cure, is cost effective. 
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PO188
PERIPHERAL BLOOD STEM CELL MOBILIZATION MAY INDUCE
A HYPERCOAGULABLE STATE IN HEALTHY DONORS

F. Luise, A. Piromalli, G. Sottilotta, G. Pucci,* F. Morabito,*
P. Iacopino,* V. Trapani Lombardo
Centro Emofilia Servizio Emostasi e Trombosi; *Centro Unico
Regionale Trapianti Midollo Osseo, Azienda Ospedaliera 
“Bianchi-Melacrino-Morelli”, Reggio Calabria

Blood stem cells (PBSC) mobilized with hematopoietic growth
factors and collected from HLA-matched donors are increasing-
ly being used as the source of hematopoietic stem cells for allo-
geneic stem cell transplantation. However, some data have
recently suggested that G-CSF may induce a transient hyperco-
agulable state. In addition, extracorporeal circulation is a well-
known cause of hemostatic activation. Here, we prospectively
investigated the effects of mobilization and collection proce-
dures on the hemostatic system in 14 healthy donors given G-
CSF. Material and Methods. Prothrombin time, activated partial
thromboplastin time, fibrinogen, D-dimers, antithrombin III, pro-
tein C, protein S, thrombin-antithrombin complex (TAT), pro-
thrombin fragment 1+2 (F1+2), coagulant factor VIII (FVIIIc),
von Willebrand factor (vWF), thrombomodulin (TM), plasmino-
gen (PLG) and homocysteine were evaluated in 14 healthy
donors. Blood samples were collected from each donor before the
G-CSF administration, immediately before and after leuka-
pheresis procedures and 10 days after the G-CSF stimulation.
Results. All donors showed normal values of above parameters
before PBSC mobilization. Following the administration of G-CSF
(10 µg/kg body weight for 5-7 days) and aphereses, we found an
increase of TAT, F1+2, F VIIIc, vWF, homocysteine, and a decrease
of AT III, protein C and protein S. The mobilization and collec-
tion of PBSC were well tolerated. Almost all stem cell donors
reported some side-effects (bone pain, headache, chest pain and
paraesthesia during the PBSC collection) but they were reversible
within a short time. No donor discontinued the G-CSF applica-
tion. So far no long-term effects have been observed in the fol-
low-up.  Conclusions. Allogeneic PBSC donors show evidence of
thrombin generation and a transient hypercoagulable state.
Although the clinical implications of these findings remain
unclear and larger studies are definitely required, donors at risk
of thrombosis or hypercoagulable state should be followed care-
fully after G-CSF administration 

Partially supported by Regione Calabria and AIL.

PO189
RELATIONSHIP BETWEEN MENOPAUSAL STATUS, HORMONAL THERAPY
AND tPA AND PAI-1 PLASMA LEVELS

L. Sabatini, M. Pescaglini, D. Fineschi, N. Raffaelli, L. Gasparri
U.O. di Laboratorio di Ematologia e Coagulazione, 
Azienda Ospedaliera Senese, Siena

The fibrinolitic system consists of the circulating proenzyme
plasminogen, which is converted to plasmin by the plasminogen
activators: tPA and urokinase; plasminogen-activator inhibitor
type 1 (PAI-1) is a major inhibitor of the fibrinolytic system. Sev-
eral studies have found an association between increased plas-

ma levels of PAI-1 and higher risk of atherosclerosis and its
ischemic manifestations. In patients with deep venous throm-
bosis and pulmonary embolism elevated levels of PAI-1 have
been reported, often in conjunction with low levels of endoge-
nous tPA activity. Higher levels of PAI-1 were found in post-
menopausal women that than in premenopausal women.
Although several investigations indicated that estrogen is
responsible for the markedly decreased cardiovascular risk of
premenopausal women, the mechanism through which estrogen
exerts its protective effect has not been adequately explained.
In this study we investigated the effects of oral estrogen and
progestin administration combined with transdermal estrogen
therapy on plasma PAI-1 activity and tPA antigen levels. Two
groups of healthy postmenopausal women were compared. The
31 women in the first group (mean[±SD] 52.8±5.4 years) were
randomly assigned to six months of the treatment; the 31 aged-
matched women in the second group remained without hor-
mone replacement therapy, and were employed as controls.
Before and after three and six months of treatment, blood sam-
ples were collected from women of both groups. PAI-1 activity
and tPA antigen levels were determined by a commercially avail-
able sandwich ELISA: Spectrolyse/pL PAI-1 Biopool AB and Tin-
tElize tPA Biopool AB.  In treated women mean (±SD) plasma lev-
els of PAI-1 activity, significantly reduced from 14.9±6.7 UI/mL
to 13.0±6.7 UI/mL after six months (p<0.05), no difference was
found after three months (14.8±6.4 UI/mL). Plasma levels of tPA
antigen incresed significantly from 7.1±3.3 ng/mL to 7.9±3.6
ng/mL (p<0.05) after six months, while no difference was
observed after three months (6.9±3.2). In postmenopausal
women not receiving hormone replacement therapy, neither PAI-
1 activity, nor tPA antigen levels changed significantly after
three and six months. Our findings show that combined estro-
gen and progestin therapy was associated with increased fibri-
nolytic potential suggesting a cardioprotective effect of this
therapy. 

PO190
ASSESSMENT OF THROMBUS PROTEIN PRECURSOR IN PATIENTS UNDER
ORAL ANTICOAGULANT THERAPY. OUR EXPERIENCE

E. Stipa,° V. Forte,* F. Oliva,° M. Olivieri,° L. Maurillo,* 
G. Del Poeta,° P. Meo,° S. Amadori*
*Hematology Chair and Department, Tor Vergata University,
Rome; ° S. Eugenio Hospital, Rome

It is well-known that the monitoring of patients (pts) receiv-
ing oral anticoagulant therapy (OAT) is more useful to detect pts
that are at risk of hemorrhage rather than pts at risk of devel-
oping thromboembolic complications, due to other mechanisms
that cannot be modified by dicoumarol agents, and due to the
absence of truly predictive tests capable of detecting a recent
or forthcoming thrombosis event. The thrombus protein precur-
sor (TpPTM) is a new test capable of measuring fibrin-soluble
polymers (the immediate precursors of insoluble fibrin) that are
indicative of an active-phase thrombosis. The TpP assessment in
OAT pts aims at optimising the therapeutic intervention by cor-
relating it with INR and with protein C, which as we know is
inhibited by dicoumarol agents. We examined 59 pts (31 males
and 28 females), with a median age of 63 (range 28-79), 23 of
them had a mechanical valve prosthesis, 10 suffered from vari-
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ous types of cardiomyopathies, 3 had a past history of pulmonary
embolism and 23 had peripheral vascular disorders. Four pts pre-
sented with ATIII (or protein C) congenital deficits. All pts were
informed as to possible drug interferences, and they were on a
low vitamin K diet. In compliance with the indications of the
FCSA (i.e. Federation of Anticoagulant Surveillance Centers) the
therapeutic range envisaged INR levels ranging between 3 and
for pts with valve disorders who underwent surgery, and between
2 and 3 for pts with other conditions. The pts were placed in an
8 week follow-up program during which the levels of INR, pro-
tein C and TpP were assessed. The TpP was assayed with an
immune-enzymatic method (TpPTM EIA Bouty) utilizing a murine
monoclonal antibody (MAB) that was specific for the epitopes
that were present in the fibrin-soluble polymers, but absent in
the fibrinogen and in the intermediate degradation products.
The positivity threshold was equal to 1.2 µg/mL (mean value
0.8±0.5 µg/mL), corresponding to the normal range found in a
healthy control group. The protein C was assessed by means of
a functional method (Berichrom Protein C Dade), with a nor-
mality range included between 80% and 120%. By resorting to
the Spearman’s rank test we could found a significant correla-
tion between INR and protein C levels:

t (days) R p t (days) R p

1 -0.5 0.00002 28 -0.45 0.000245
15 -0.6 0.000001 42 -0.5 0.000010

The inverse correlation between INR and TpP appeared to be
much weaker with a non-significant p. No correlation differ-
ence was found between the group of pts with valve disorder
(with a higher INR) and the other group of conditions (with a
lower INR level). Five major hemorrhagic episodes (2 of which
with local concomitant causes), 2 thromboembolic complica-
tions and 1 skin necrosis were observed. Even if only in its pre-
liminary stage, this study has shown that an increase in the INR
levels provokes a drop in the protein C level (which is more
marked than the drop in TpP). The thrombus predictivity seems
not to be guaranteed by a marked anticoagulation, which could
instead be a potentially thrombogenic maneuver.

PO191
RETICULATED PLATELETS STAINED WITH THIAZOLE ORANGE:
METHODOLOGY AND CLINICAL APPLICATION IN THE DIAGNOSIS OF
IDIOPATHIC AUTOIMMUNE PURPURA

V. Bongarzoni, M.B. Pinazzi, M.R. Ricciardi, F. Palombi, 
R. Guarini, F. Mandelli
Department of “Biotecnologie Cellulari ed Ematologia”, Univer-
sity “La Sapienza”, Roma

Reticulated platelets (RP) are defined as platelets with resid-
ual ribosomal RNA which is related to maturation stage. RP
stained with thiazole orange (TO) are a useful marker for bone
marrow thrombocytopoiesis and could be a simple test to dis-
tinguish thrombocytopenia between autoimmune and aplastic
disorders. We evaluated RP of 22 patients (3 males and 19
females), median age 53 years (12-78), affected by idiopathic
autoimmune purpura (ITP) at the moment of diagnosis and 61
healthy normal controls. RP were studied utilizing a quantita-
tive fluorescent test on platelet rich plasma (PRP) obtained by

centrifugation from peripheral blood. The platelets are fixed with
paraformaldehyde, stained with TO and analyzed by flow
cytometer. The results were examined by a fluorescence his-
togram where M1, M2, M3 regions were defined on the basis of
the incidence of control platelet populations. The analysis of the
results suggests that the number of RP was significantly higher
in patients affected by ITP, compared with RP number observed
in normal subjects (p<0.001). We obtained consistent TO posi-
tive platelet rates in patients with ITP when the platelet count
was < 20×109/L compared with to patients with platelet counts
> 20×109/L (p< 0.05). Furthermore, the number of RP resulted
in a relationship with the platelet count: the presence of M2 and
M3 fractions is inversely correlated with the platelet count
(p=0.05). We concluded that our method of TO positive RP mea-
suring is helpful for the diagnosis of ITP, especially when bone
marrow aspiration is not possible and useful for the evaluation
of bone marrow thrombopoiesis in different clinical applications. 

PO192
TREATMENT OF THROMBOTIC THROMBOCYTOPENIC PURPURA/HEMOLYTIC
UREMIC SYNDROME WITH PLASMA EXCHANGE. A REPORT OF 69 CASES

G. Quintini,* V. Barbera,* G. De Silvestro,° S. Pennisi,#
V. Spadola,* R. Agugliaro,# G. Mariani*
*Divisione di Ematologia con trapianto, Università di Palermo,
°SIT A.O. Padova, #SIT A.O. V. Emanuele, Ferrarotto Catania, 
#SIT A.O. S.Biagio, Marsala 

Thrombotic thrombocytopenic purpura and hemolytic-uremic
syndrome (TTP/HUS) appear to be part of a spectrum of disease
states that may share a similar pathogenesis. Formerly, TTP/HUS
has been associated with 70-90% survival rates in large series
of patients receiving plasma exchange therapy. Some authors
have recommended the use of the cryosupernatant fraction of
plasma to treat TTP/HUS refractory to fresh frozen plasma
replacement. Other treatment modalities, such as steroids, vin-
cristine, high-dose intravenous immunoglobulins, and splenec-
tomy, have produced variable results. We examined 63 patients
with TTP and 6 patients with adult HUS treated with plasma
exchange in six institutions from 1987 to 2000. Complete remis-
sion was obtained in 50/69 patients (72.4%), 47 with TTP and 3
with HUS, after a median of 15 days (range 3-87). Partial remis-
sion and resistance to treatment were observed in seven patients
(four TTP and three HUS, respectively), WHO were lost to follow-
up. Death occurred in 12 patients (17.3%) after a median time
of 11.5 days (range 3-40). Three patients died after complete
remission for an underlying disease (two had cancer, one had
SLE). Overall 15/50 (30%) surviving patients with TTP relapsed.
Relapses occurred after a median time of 37.5 days (range 4
days to 9 years); it is noteworthy that 47.4% of patients relapsed
within 30 days, 15.8% in the second month, 10.5% in the
remainder of the first year and 26.3% in the subsequent years.
Eight patients had more than one relapse. A striking finding in
this study was the great variability in the treatment strategies
adopted in the various centers. Such variability may be due to
the lack of established treatment guidelines that can only derive
from multicenter prospective randomized trials. The only thera-
py with proved efficacy is plasma exchange in this trial, but
again it is not clear which is the best way to perform it, in terms
of volume to exchange as well as frequency and duration of
treatment. The 12 patients who received cryosupernatant as
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replacement fluid during plasma exchanges procedures did not
have any obvious benefit. Six patients received platelet transfu-
sions, despite the risk of worsening the disease, but their out-
come was not different in comparison with the other patients.
Another important issue is the increasing prevalence of relaps-
es, probably because more patients recover from the initial acute
episode due to improved supportive and specific treatments.
Recent studies of vWF-cleaving protease inhibitor have improved
our understanding of the disease pathogenesis and they could
be of great value in identifying patients with high risk of relapse.
These high risk patients undergoing clinical trials in future prob-
ably will determine the most effective and safe treatment.

PO193
HIGH PLASMA LEVELS OF FACTOR VIII:C AND XI:C ARE RISK FACTORS
FOR VENOUS THROMBOEMBOLISM

C. Foli,* A. Vaccarino,* B. Montaruli,° A. Martini,° M. Saitta,°
M. Bazzan* 
*Servizio di Ematologia e Malattie Trombotiche; °Laboratorio
Analisi, C.I.O.V. Ospedale Evangelico Valdese, Torino

Established risk factors, including deficiencies of protein C,
protein S or antithrombin, the factor V Leiden and prothrombin
mutations, are present in about one third of unselected patients
with thromboembolism. In addition to these inherited throm-
bophilic defects, elevated plasme levels of factors VIII:C and XI:C
have been shown to be important in the pathogenesis of venous
thromboembolism (VTE). Recently both antigen and one-stage
clotting assay have been reported to be adequate methods for the
evaluation of factor VIII as a prothrombotic risk factor. Aim of the
study. To confirm that both antigen and clotting assays are ade-
quate for the evaluation of high factor VIII:C plasma levels; to
evaluate if factor XI:C one-stage clotting assay is adequate for
evaluation of high factor XI plasma levels;  to confirm that high
plasma levels of factor VIII:C and XI:C are risk factors for VTE.
Methods. C-reactive protein (CRP), factor VIII:C e XI:C procoag-
ulant activities (Instrumentation Laboratories) and factor VIII:C
and XI:C antigen plasma levels (Cedarlane) were performed in 45
consecutive VTE patients and 45 sex and aged matched controls.
All our assays were performed three months after the venous
thromboembolic event. Correlation between procoagulant activ-
ities and antigen levels were calculated by using Spearman and
Rank tests. Chi square statistical analysis was used to evaluate
differences between the prevalence of high levels of factor VIII
and XI in patients and controls. Results. CRP values were normal
in all patients and controls; a good correlation was found
between antigen and clotting assays for both factor VIII:C (r =
0.87) and XI:C (r = 0.80); Factor VIII:C plasma concentrations
found in patients were arbitrarily stratified into three groups (<
100%, 100-150%, >150%). For factor XI:C we used as cut-off the
95th percentile of plasma levels obtained in control subjects
(122.5%). Fifteen out of 45 (33%) VTE patients and none out of
45 (0%) controls had factor VIII:C plasma levels > 150% (p=
0.0001). Among 45 patients, 20 (45%) had factor XI:C values
that exceeded the 95th percentile, as compared with 2 (4%) out
of 45 subjects in the control group (p=0,0001). Conclusions. Fac-
tor VIII:C and XI:C procoagulant and antigen assays are both ade-
quate methods for the evaluation of high plasma levels of factor
VIII and XI as prothrombotic risk factors, but the procoagulant
method is cheaper and quicker. Our data confirm that high plas-
ma levels factor VIII:C and XI:C are risk factors for VTE.

PO194
TUMOR NECROSIS FACTOR α CANNOT BE USED FOR DIAGNOSING ACUTE
VENOUS THROMBOEMBOLISM

S. Siragusa,* C. Porta,° B. Rovati,° R. Anastasio,* F. Falaschi,*
C. Buonanno,* M. Danova,° M.A. Bressan*

*Servizio Pronto Soccorso ed Accettazione; 
°Dipartimento di Medicina Interna ed Oncologia Medica, 
IRCCS Policlinico S. Matteo, Pavia

Venous thrombosis is known directly to elicit an inflammato-
ry response in the thrombus and vein wall. The proinflammato-
ry cytokine tumor necrosis factor (TNF) appears important in this
vein wall response; such a response leads to amplification of
thrombus formation. Upon this basis, it has been suggested that
TNFα, as a marker of endothelial damage and thrombus ampli-
fication, might have a potential role in the diagnosis of acute
venous thromboembolism (VTE) (Taheri et al., Angiology 1998;
49:537-41 and Angiology 1999; 50:703-6). Particularly, the
authors demonstrated that urinary TNFα levels and its soluble
receptor I are statistically increased in patients with confirmed
deep vein thrombosis (DVT) and pulmonary embolism (PE). We
investigated 104 patients referred to our Emergency Room for
suspected DVT and/or PE; currently validated objective tests con-
firmed thrombotic events in 38 of them (36.5%, 95% CI 27.3-
45.7). Five cc of plasma from each patient were collected at the
time of diagnosis for determining TNFα levels (QTF1035 human
TNFα Immunoassay Kit®, Bioergonomics, St. Paul, MN, USA); the
suggested average value was 2.20 pg/mL. The figure shows the
diagnostic accuracy (by Receiver Operating Characteristic curve)
of TNFα at different cut-offs (0.25, 0.5, 1.0, 2.20, 5.5, 10 and 25
pg/mL). Based on the ROC curve, the hypothesis that TNFα can
be used as an effective tool for diagnosing acute VTE is not sup-
ported for any of the cut-offs considered. 

PO195
CHANGES IN THE HEMOSTATIC SYSTEM DURING THE USE OF HORMONE
REPLACEMENT THERAPY IN POST-MENOPAUSAL WOMEN

M.L. Papa, F. Capasso, L. Albolino, L. Pudore, S. Torre, V. Russo,
R. Papa, L. Cerasuolo, M.G. Bartoli, M. Insidioso, D. De Lucia,
E. Miraglia

Laboratorio di Emostasi e Trombosi, Ospedale San Giovanni Bosco,
Napoli; Unita’ Operativa di Ematologia, Ospedale San Giovanni
Bosco, Napoli; Unita’ Operativa Materno Infantile, Distretto 50,
ASL1, Napoli; Consultorio Familiare e Laboratorio di Patologia
Clinica, Distretto 45, ASL1, Napoli; Istituto di Patologia Generale
ed Oncologia, II Università, Napoli 
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Hormone replacement therapy (HRT) may reduce the risk of
cardiovascular events in healthy post-menopausal women. How-
ever recent studies suggest a 2-4 fold increased risk of idio-
pathic venous thromboembolism (VTE) among users of HRT. The
aim of our study was to evaluate the overall effect of HRT on
hemostatic variables probably related to increased VTE such as
found in epidemiological studies. Therefore we examined 100
healthy post-menopausal women aged 45-60 years divided into
50 HRT non-users and 50 HRT users. We assayed, on the autho-
mated coagulometer ACL 7000 (Instumentation Laboratory,
Milan) the procoagulant proteins: factor VIII (VIII:C) and factor
VII (VII:C); the natural anticoagulant proteins: antithrombin (ATI-
II), protein C (PC), protein S (PS) and the resistance to anticoag-
ulant action of activated protein C (APC-Resistance). The free
TFPI was measured by an ELISA method (Diagnostica Stagò,
Roche, France, ). The in vivo coagulation and fibrinolysis activa-
tion was evaluated by the assays of prothrombin fragment 1+2
(F1+2) and plasmin-antiplasmin complexes (PAP) using ELISA
techniques. Increased levels of FVIII:C and FVII:C were observed
in HRT users and HRT non-user women compared to controls
(FVIII:C= 126± 58%, 120± 59% vs 85±15% p= 0.0001; FVII:C
113±23%, 103±19% vs 90±16% p=.0001). The activation pep-
tides were significantly different compared to those found in
control sibjects; higher values were observed in HRT users com-
pared to HRT non-users (F1+2= 1.11±0.44 nM, 077±0.31nM vs
0.45±0.35 p= 0.0001; P-AP= 606±406 ng/mL, 514±205ng/mL
vs 235±59 p= 0.0001). The ATIII and the PC were similar among
the three different groups of subjects, but reduced levels of PS
were observed in HRT users (PS 93±23%, 105±22% vs 109±12
p= 0.0001). The mean normalized APC sensivity ratio (APC-SR)
was lower in the two populations of women as compared with
that of controls (nAPC-SR 1.02±0.7, 1.02±0.8 vs 1.1±25 p=0.02).
The values of free TFPI were reduced in HRT users compared to
HRT non-users (9.1±1.9 ng/mL, 10.1±2.3 ng/mL vs 4.6±1.5ng/mL
p< 0.0001). HRT appears to be associated with a shift in the
procoagulant-anticoagulant balance towards a procoagulant
state. The changes in the hemostatic system could explain the
increased risk of VTE in healthy post-menopausal women dur-
ing HRT, nevertheless this risk could be higher in women known
to have a congenital or acquired thrombophilic state.

PO196
ACQUIRED HEMOPHILIA DUE TO FACTOR VIII ANTIBODIES IN A PATIENT 
WITH REDUCTION OF FACTOR XI LEVEL

N. Cecconi, G. Cervetti, R. Fazzi, F. Caracciolo, M. Petrini
Department of Oncology, Division of Hematology,
University of Pisa 

Spontaneously acquired inhibitors of blood coagulation pro-
teins are usually antibodies directly inhibiting clotting factor activ-
ity (or their reactions). Occasionally, the binding to a non active
site results in increased clearance. Neutralization of factor VIII
(F.VIII) activity occurs in the both sexes, usually after the fifth
decade of life. An association with pregnancy has been reported.
Possibly related disorders are systemic lupus erythematosus,
rheumatoid arthritis, asthma, allergic reactions to medications and
solid tumors. We describe the case of a patient carrying low lev-
els of factor XI in whom spontaneously acquired inhibitors of fac-
tor VIII developed. A 56-year old man was admitted for endoscopic
bladder biopsy because of persistent hematuria. There was no evi-
dence of malignancy, tuberculosis or autoimmune disorders. The

patient did not take any drug before admission. Routine coagula-
tion tests showed repeateally a prolongation of the activated par-
tial thromboplastin time (to 45-50 sec, upper normal value 33
sec); the specific dosages of coagulation factors showed a reduc-
tion of factor XI level (39 IU/mL, normal value 70-130 IU/mL).
Since the frequency and severity of bleeding manifestations often
do not correlate with the activity of factor XI level, replacement
therapy, with infusions of fresh frozen plasma, was started to stop
hematuria (dosage 20 mL/kg every three days). Fifteen days after
stop of hematuria it started again and a low hemoglobin level (5
gr/dL) was reached; factor XI level was 70 IU/mL and aPTT 40 sec.
A laparotomy was performed with ligature of bludder artery. Next
day, the patient had widespread bleeding, coagulation tests
showed an aPTT prolongation (>140 sec), with normal values of D-
dimer, fibrinogen, AT-III; factor XI level was 72 IU/mL while fac-
tor VIII(FVIII:C) was decreased to 8 IU/mL from 98 IU/mL; an anti-
body against F.VIII was detected at the concentration of 2.5
Bethesda units/mL. The prognosis is poor in untreated patients;
spontaneous disappearance of the inhibitor has been reported
after a long delay. Because of the life-threatening bleeding, the
patient was treated by f.VIII concentrates and oral corticosteroids
(initially 2 mg/kg/die). Antibodies progressively decreased and
finally disappeared after eleven days. We suggest that plasma
administration performed to correct bladder bleeding related to
f.XI deficiency in patients surgically treated may have elicited a
severe anti-VIII reaction.

PO197
ACQUIRED COAGULATION DISORDERS AND THROMBOPHILIC PARAMETERS
IN MULTIPLE MYELOMA PATIENTS

G. Palumbo, M.T. Petrucci, M. Ribersani, G. Avvisati, F. Mandelli
Biotecnologie Cellulari ed Ematologia, University " La Sapienza",
Rome

Several reports indicate the presence of hemorrhagic as well as
thrombotic complications in patients with MM. These complica-
tions have been generally attributed to the presence of the para-
protein interfering with the normal mechanism of the coagulations
system. The aim of this study was to investigate coagulation dis-
orders and thrombophilic parameters for the detection of a throm-
bophilic state that has been associated, in a minority of patients,
with a fatal outcome. To evaluate coagulation and thrombophilic
state in patients with MM, the plasma samples of 61 consecutive
patients with newly diagnosed MM were tested for the following
parameters: PT, PTT, fibrinogen, KCT, dRVVT, aPCR, PC and ATIII.
There were 29 males and 32 females, median age 64 (range 33-
72) yrs; 23 patients had MM and 38 patients had smoldering
myeloma. Results were compared to those obtained in 62 normal
matched controls (29 males and 33 females). Patients and controls
were enrolled during a one year period (from 04/1999 to 03/2000)
at the Hematology section of our Department. In 23 MM patients,
who had completed the antiblastic treatment, the values of the
coagulation parameters present at diagnosis were compared to
those observed at the end of treatment. A statistically significant
difference for the number of prolonged PT (p=0.09) and PTT
(p=0.02) was observed among MM patients and normal controls.
Moreover, a reduced PC was observed only in 8 patients with MM
and in no controls (p=0.02). Furthermore, 11 MM patients had a
reduced ATIII as compared to only 1 observed in the normal con-
trols (p=0.01). As for the values of the above parameters observed
at diagnosis and after therapy, in the treated MM patients, all the
8 patients with prolonged PT, had a normalization of it (p=0.003).
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Also 6/6 patients with reduced ATIII and 5/6 patients with reduced
PC had a normalization of these parameters: p=N.S. and p=0.02,
respectively. None of the 3 MM patients with an abnormally pro-
longed PTT had a normalization of this test. Our study suggest
that in MM patients two principals pathogenic mechanism could
play a role in coagulation disorders. One mechanism, responsible
of the prolonged PT and PTT, may be linked to the interference of
the paraprotein 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 proteins in the urine.

PO198
THROMBOPHILIC SCREENING IN YOUNG PATIENTS WITH ISCHEMIC STROKE

F. Dragoni,* C. Minotti,* P. Simioni,° G.M.C. Rosano,#
L. Silvestri,# A. Cafolla,* G. Avvisati@

*Thrombosis Centre, Dept. "Biotecnologie cellulari ed 
Ematologia" Univ. "La Sapienza" Rome; °Istituto di Semeiotica
Medica, Univ. of Padua; #Dept. of Internal Medicine, Cardiology
Unit, San Raffaele, Rome. #Laboratory of Hematology, Istituto
Dermopatico dell'Immacolata (IDI), Rome; @Libera Università,
Campus Bio-medico, Rome

Background. Ischemic stroke is a multicausal disease and its
etiology remains unknown in approximately one third of patients
despite extensive clinical and laboratory investigation. Patients
and methods. Thirty-four patients (male = 14, female = 20; mean
age 26.6 years, range 2-39) with documented ischemic stroke
underwent prospective evaluation of antithrombin III, protein C,
free and total protein S, activated protein C resistance, fibrino-
gen, factor VII:C and homocysteine levels. In all patients the
presence of antiphospholipid antibodies was investigated by
kaolin clotting time (KCT), diluted Russel's viper venom time
(DRVVT) and by research of anticardiolipin antibodies IgG and
IgM (ACA-G and ACA-M). Prevalences of factor V Leiden, pro-
thrombin variant G20210A and homozygosity for thermolabile
variant C677T of the methylenetetrahydrofolate reductase
(MTHFR) were evaluated and compared with those of 100 nor-
mal controls. Results. Antithrombin III and protein C were nor-
mal in all cases. One patient (2.9%) showed free protein S defi-
ciency (49%) and three patients (8.8%) had activated protein C
resistance.  Homocysteine levels above 15 µmol/L were found in
one patient (2.9%). Antiphospholipid antibodies were found in
23 patients (67.6%). Six (17.6%) patients and one (1%) normal
control had combined inherited and acquired prothrombotic fac-
tors (OR = 21.2, 95% CI = 2.35-487.5). Conclusions. Our study
shows a high prevalence of antiphospholipid antibodies in young
patients with ischemic stroke. Combined inherited and acquired
prothrombotic factors seem to play a pathogenetic role in the
development of ischemic stroke in young patients.

PO199
BLOOD SALVAGE IN ASSOCIATION WITH WHOLE BLOOD AUTOLOGOUS
DONATION FOR TWO HIGH RISK SURGERY PROCEDURES

S. Cabibbo,* N. Zisa,° P. Bonomo,* G. Assenza,° G. Piazzese,#
N. La Spada# 

*Servizio di Medicina Trasfusionale; °Div Ortopedia; #Anest. Rian-
imazione, Azienda Ospedaliera Civile M.P. Arezzo, Ragusa

In last years, transfusional risks have stimulated more inter-
est for new solutions to avoid or to limit the need of donor blood.
Among many solutions, the possibility to save and than to rein-
fuse autologous blood is most interesting. For this reason the sal-
vage of autologous blood intraoperatively and post operatively,
especially for major surgery, is spreading very quickly. Now we
report two clinical cases of hip and knee replacement with high
transfusional risk, where the utilization of salvage of autolo-
gous blood intraoperatively and postoperatively (RS), in associ-
ation with autologous whole blood program donation (PSA),
avoided donor blood transfusion. The salvage, intraoperatively
and postoperatively, was possible with automatic cell separator
in continuous flow FRESENIUS C.A.T.S. that simultaneously
draws, washes and produces pure red blood cells saved from the
operative field. Clinical case #1. Patient (70 years old), planned
for hip replacement, sent to us from another Hospital because
not suitable for autologous whole blood donation because of
ischemic cardiopathy and showed type and screen positive for
an anti cellano antibody.

Hb Baseline PSA Pre-op Pre-op Peri-op Recovery Hb Hb
heart support treatment Hb treatment 24h 48h

13.6 1 RHEpo+Fe 12,4 PSA+RS 100 mL 9,6 9,0

The patient did not use donor blood transfusions. Clinical case
#2. Patient (65 years old), planned for knee replacement, was
affected by mild emophilia A without anti human and porcine
FVIII inhibitors, affected by chronic hepatic disease (HCV corre-
lated) and showed reduction of prothrombin activity and reduc-
tion of platelet count (PT 45%, FVIII 5%, PLT count 70,000/mm3).

Hb Baseline PSA Pre-op Peri-op Recovery Treatment Hb Hb
Hb treatment 24h 48h

15,7 4 11,4 FVIII4000 UI 125 mL FVIII 9,1 8,5
PFC 500 mL 1000UI/di

The patient did not use donor blood transfusion whereas he
did utilize autologous whole blood units in the following days.
Conclusions. We think that, after this preliminary experience,
for these difficult and complex clinical cases it is important to
consider the opportunity to salvage blood intraoperatively and
postoperatively and use autologous whole blood donation rather
than autologous whole blood donation alone to reduce the need
of donor blood transfusion.

PO200
CATASTROPHIC VASCULAR OCCLUSION SYNDROME IN A PATIENT WITH
GAUCHER’S DISEASE TYPE I AND ANTIPHOSPHOLIPID ANTIBODIES 

G. Giuffrida, G. Guarnaccia, S. Salemi, C. Ferlito, A. Figuera, 
A. Mazzola, A. Antolino, R. Musso, R. Giustolisi
Cattedra e Divisione di Ematologia con Trapianto, Ospedale 
Ferrarotto, Catania 

Gaucher’s disease (GD) type I (β-glucocerebrosidase deficien-
cy) is characterized by the storage of uncleaved β-glucocere-
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broside in the cells of the reticuloendothelial system leading to
bone marrow infiltration, hepatosplenomegaly and skeletal
lesions. Hematological changes with anemia, thrombocytopenia
and thrombocytopathy are common. Recently clotting factor
and natural inhibitors deficiencies have also been reported as
well as increased levels of antiphospholipid antibodies (APA) but
the pathophysiology of such abnormalities is still unclear. We
report the case of a 48-year old man who developed massive
venous thrombosis 5 years after receiving a diagnosis of GD type
I with concurrent APA, lupus anticoagulant (LAC) and anticar-
diolipin antibodies (ACA). At admission the patient, splenec-
tomized and in enzyme replacement therapy (ERT) at the low
dosage-high frequency regimen (Imiglucerase-15 U/kg/month),
complained of rest dyspnea, abdominal pain, lower limbs edema
and abdominal distension. A computed tomography of the chest
and abdomen showed total thrombosis of the jugular common
vein, brachiocephalic left vein, intra-extra hepatic portal vein
and of the proximal tract of the mesenteric vein, massive hepat-
ic atrophy, ascites and pleural effusion. Levels of protein S, pro-
tein C and antithrombin III were normal, mutation for the allele
of methylene tetrahydrofolate reductase (MTHFR-C677T), pro-
thombin 20210 and factor V Leiden were not found. Prothrom-
bin time was slightly prolonged; D-dimer and fibrinogen were
increased. Activated partial thromboplastin time (APTT) was pro-
longed (55”-n.v.=30”) and not corrected by mixing procedure
(Ratio=1.7). Diluted Russell’s viper time (dRVVT) was prolonged
and ACA were significantly increased (4,7U/mL-n.v. <1,5). APA
are a heterogeneous group of antibodies that are detected in the
serum of patients with a variety of conditions, including autoim-
mune diseases (LES), infections (AIDS), lymphoproliferative dis-
orders and recently have also been reported in GD. Thromboem-
bolic events, thrombocytopenia and recurrent fetal loss are the
most frequent clinical manifestations. GD is associated with a
significant increase in specific autoantibodies, which may be the
result of polyclonal stimulation secondary to the distorted lipid
metabolism. In summary we think that global immune dysreg-
ulation, which is found in GD can promote APA formation and
that in these patients ERT at high dosage may correct the
immune dysregulation and may prevent the development of
autoantibodies.

PO201
ASSESSMENT OF THE ASSOCIATION BETWEEN THROMBOTIC RISK FACTORS
AND CLINICAL EVENT

E. Stipa,° P. Meo,° V. Forte,* F. Oliva,° M. Olivieri,° S. Amadori*
*Hematology Chair and Department, Tor Vergata University,
Rome; ° S. Eugenio Hospital, Rome 

We saw 145 patients (pts) in our department (53 males and
92 females with a median age of 44); 70 pts had arterial and/or
venous thrombosis while the remaining 75 pts appeared to be
healthy and homogeneous with respect to their demographic
traits. Of the thrombosis cases, 57% involved the central nervous
system and the retina, 41% involved peripheral vessels, while
24% of the cases were ischemic heart disease and other minor
conditions. A case-control study was carried out in order to
assess the significance of the association of some hereditary
thrombophilic factors (i.e. factor V Leiden, factor II variant) with
the thrombotic condition. The association of the concomitant
presence of acquired risk factors (birth control pill, diabetes,

hypertension), hereditary risk factors and the thrombotic condi-
tion was also assessed. The results obtained were as follows:

Factor V Acquired factor OR Factor II Acquired factor OR

+ - 1.2 + - 1.1
+ + 4.5 + + 3.3

The odds ratio (OR) for the genetic risk factor alone is not sig-
nificantly deviated from unity. This fact seems to confirm the
multifactorial origin of the thrombotic event and of the acquired
risk factor importance. The association existing between the
condition and the concomitant presence of genetic factors (VL
or II variant), and the clinical condition (platelet hyperaggrega-
tion and/or presence of anti-phospholipid antibodies) was also
significant (OR: 1.8 and 4.0, respectively). We examined collat-
erals, descendants and ascendants of 10 subjects with twofold
congenital defect, multiple- and multidistrict thromboses and we
observed an FVL positivity in 7 probands out of 24, an FII vari-
ant positivity in 11 probands, while 3 probands displayed both
positivities. The association between APC-R (present in 16% of
the pts) and FVL (present in 86%) was confirmed.

PO202
RECURRENT THROMBOEMBOLIC EVENTS AND PROTEIN C DEFICIENCY
IN A PATIENT WITH UNSTABLE Hb GENOVA

G. Lo Pinto, G. Sciarratta, E. Prencipe, G.L. Forni*
Department of Medicine A.S.L. 4 "Chiavarese"; 
*Hematologic Day Hospital E.O. Galliera Hospital, Genoa

Unstable hemoglobins are structural variants inherited as dom-
inant autosomal disease. Affected subjects suffer from chronic
hemolytic anemia with variable clinical expression linked to a
point mutation inside the hemoglobin molecule. In abnormal Hb
Genova (β28/β10 Leu→Pro) the proline substitution in β10 is
placed towards the middle of the helix and the presence of an imi-
noacid would disrupt a helical sequence causing chain instabili-
ty associated with inclusion bodies of the red cells and severe
hemolytic anemia. The variant was described for the first time in
this patient and her mother in 1967.1 Subsequently 13 subjects
in 6 families of different ethnic ancestry having the same defect,
the majority due to spontaneous mutation, have  been reported.
All carriers suffered from hemolytic crises after infectious episodes
with variable improvement after splenectomy. Our patient, close-
ly followed-up since infancy, has benefited from this procedure
regarding the hemoglobin value, nevertheless frequent deep
venous thrombosis of the legs and pulmonary embolism have
complicated the clinical course. Coagulation and genetics tests
performed to evaluate hypercoagulable state shows severe pro-
tein C defect. Screenings for FV Leiden mutation, prothrombin
G20210A mutation and homocystein level are normal. Because in
reported cases of patients with Hb Genova thromboembolic
events were not found, we suggest that thromboembolism in our
patient is linked to the severe protein C defect The patients is
treated with life- long warfarin therapy.

1. Sansone G, Carrell RW,  Lehmann H. Haemoglobin Genova: β28
(B10) Leucine → Proline. Nature 1967; 214: 877-9.
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PO203
ANTIPHOSPHOLIPID SYNDROME: CASE REPORT

G. de Palma, G. Cappello
Department of Medicine, ASL BA/2, Molfetta  

A 72-year old woman with COPD and atrial fibrillation, who had
been taking warfarin because of repeated transient ischemic
attacks, was admitted to our hospital for severe acute cardiac
and respiratory failure with hypoxemia and hypocapnia, hepato-
cellular dysfunction, acute renal failure, elevated LDH levels,
acquired coagulopathy with prolonged PT and PTT, minimally
increased xDP levels, severe anemia and moderate thrombocy-
topenia, acute chest and epigastric pain. Myocardial infarction
was excluded and a chest film showed diffuse alveolar infiltrates
compatible with pulmonary edema and bilateral pleural effusions.
Echocardiography revealed right ventricular overload with pul-
monary hypertension and no alterations in ventricular wall motion
pattern. ARDS was considered and warfarin was continued. A lung
perfusion scan did not reveal gross pulmonary embolism, even if
the examination was not reliable on the whole; anyway heparin
was given intravenously at a daily dose of 25,000 units. Hemato-
logic evaluation considered a microangiopathic hemolytic process,
confirmed by a negative Coombs’ test, reticulocytosis, schistocy-
tosis on the blood smears and low haptoglobin levels. A hyperco-
agulability syndrome was high on the diagnostic list and blood
was obtained for anticardiolipin antibody sampling for confirma-
tion. The patient continued to have dyspnea and bouts of abdom-
inal pain with distension; so she underwent pulmonary and
mesenteric angioMRI, which revealed no macrovascular changes.
A thrombotic microangiopathy and the highly suspected antiphos-
pholipid syndrome were then confirmed by a positive test for anti-
cardiolipin IgG antibody. The patient’s clinical course was com-
plicated by recurrent mesenteric and peripheral arterial ischemia;
so, despite heparin therapy and cardiorespiratory support, she
died after developing seizures and coma.

PO204
INCREASED MENSTRUAL BLOOD LOSS IN WOMEN TREATED WITH ORAL
ANTICOAGULANTS

R. Santoro, P. Iannaccaro, G. Muleo
Hemophilia Center, Dept. Hematology, “Pugliese–Ciaccio” Hos-
pital, Catanzaro 

In women with inherited bleeding disorders (as in von Wille-
brand disease) menorrhagia is quite common. Oral anticoagulant
therapy (OAT) interferes with the synthesis of the vitamin
K–dependent coagulation factors (F II, F VII, F X, F IX); it is not
clear whether OAT might increase menstrual blood loss in
women treated with these drugs. A questionnaire was given to
46 patients in fertile age who received OAT for at least six
months, with the purpose to verify if menstrual blood loss was
increased on OAT. Women on OAT with hereditary thrombophil-
ia were excluded. OAT indications were mechanical heart valve
prostheses (INR target 3) or episodes of deep venous thrombo-
sis (INR target 2,5). The median age was 45.5 years (range 22 –

53). Twenty – four of 46 patients has an increase of menstrual
blood loss; however only 8 patients presented a true menorrha-
gia with significant decrease of Hb and Hct. OAT seems to
increase menstrual blood loss in menstruating women; larger
studies are necessary to evaluate the impact of this feature on
the quality of life and compliance to therapy of women on OAT. 

PO205
A CASE OF SPLENIC INFARCT COMPLICATING NON-RHEUMATIC
PAROXYSMAL ATRIAL FIBRILLATION

V. Cordiano, P. Chinellato, M. Giachetti, D. Fioretti
Department of General Medicine, San Lorenzo Hospital, Valdagno

Splenic infarction is a rare complication of atrial fibrillation
(AF), a common arrhythmia, particularly in the older age groups,
that confers an increased risk of systemic thromboembolism to
these patients. We describe the case of a 72-year old man who
presented to the Emergency Department with a four-day histo-
ry of intermittent left upper abdominal pain. Since 1995 he had
been treated with calcium antagonists and amiodarone for
hypertensive cardiovascular disease and paroxysmal non-
rheumatic AF. On examination he was acutely ill with an enlarged
tender spleen. EKG showed AF; plain abdominal X-rays showed
moderate distension of a bowel loop in the left abdomen. WBC
were 14,700/mcL with 80% of neutrophils. The patient was
admitted to the Surgery Department with a diagnosis of acute
diverticulitis and he was treated with i.v. fluids and analgesics.
The pain was unmitigated and the day after an abdominal ultra-
sonagraphy disclosed an enlarged spleen (14 cm) with a hypoe-
choic region consistent with splenic infart. A CT scan of the
abdomen showed an hypodense area of infarction 10×9.6×5.6 cm
in diameter with liquefactive necrosis in the spleen and multiple
smaller ischemic areas in the right kidney and in the liver. A mod-
erately enlarged left atrium was seen on echocardiogram. Serum
LDH was 1348 U/L. Treatment was started with enoxaparine, i.v
antibiotics and propafenone, oral anticoagulants. Sinus rhythm
was promptly restored and the patient was discharged after six
days, when a subsequent CT scan showed a reduction of the mas-
sive splenic infarction. Comment. This case of splenic infarction
complicating paroxysmal AF was reported by the authors main-
ly to stress that: 1) conservative medical treatment is possible and
successful in similar cases; 2) the clinical picture of splenic infarc-
tion is non-specific and can simulate more frequent causes of
acute abdomen seen in clinical practice (acute diverticulitis in our
patient); 3) clinicians should become highly suspicious of splenic
infarction in a patient with AF and upper left abdomen pain,
when laboratory tests reveal leukocytosis and marked increase in
serum LDH concentrations. In fact, we have found raised levels
of the enzyme in previous similar reported cases;4) ultrasound
(US) is a very useful means of noninvasively examining the spleen
and can represent an appropriate first line investigation for sus-
pected splenic infarction;5) US and CT scan of the abdomen can
demonstrate multiple clinically silent ischemic lesions, mainly in
the kidneys and in the liver, in patients with systemic throm-
boembolism due to atrial fibrillation.
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PO206
FAMILIAL THROMBOPHILIA AND OBSTETRIC COMPLICATIONS

L. Contino,* M. Demicheli,* R. Santi,* A. Pistoni,° E. Rovetta,°
A. Levis*
*Dept. of Hematology, °Dept. of Obstretics and Gynecology, 
Azienda Ospedaliera”SS.Antonio e Biagio e C. Arrigo”, 
Alessandria 

Background. The association of thrombophilia with obstetric
complications is well known. Pregnancy is a hypercoagulability
state. In women with thrombophilic mutations, insufficient pla-
cental perfusion, due to fibrin deposition, is a major underlying
pathogenetic mechanism to explain the obstetric complications.
Material and Methods. From July 2000, thirty-two women (mean
age 30 years, range 25-38) with a previous history of obstetric
complications (preeclampsia n=8, recurrent pregnancy loss n=20
and missed labor n=4) were investigated for the presence of
factor V (FV) Leiden, prothrombin G20210A mutation, MTHFR TT
677 genotype. Moreover, IgG and IgM anticardiolipin antibod-
ies, IgG and IgM antiβ2 GP1 antibodies, antithrombin, protein C
and protein S were determined in all patients. Women were test-
ed 60 days after the delivery or after the pregnancy loss. Results.
The following table shows the incidence of genetic disorders
evidenced in this set of patients.

N° MTHFR MTHFR V Leiden G20210A
heteroz. homoz. heteroz. heteroz.

Recurrent Pregnancy loss 20 10   2 3
Preeclampsia  8 2 1 3 1
Missed labor 4 2 2 1

In one out of the four cases of missed labor, there was coex-
istence of two mutations (FV Leiden heterozygote, MTHFR TT
677 genotype homozygote). In three women with recurrent
pregnancy loss, anticardiolipin and antiβ2 GP1 antibodies were
elevated. In all patients protein C, protein S and antithrombin
were normal. There was no association between congenital and
acquired risk factors. Conclusions. Our results show an associa-
tion between prothrombotic genetic factors and obstetric com-
plications in a selected group of patients. The diagnosis of these
risk factors might be the tool to decide correct prophylaxis
(aspirin or low molecular weight heparin) associated with
sequential ultrasonographic Doppler and frequent obstetric fol-
low-ups. Many authors suggest folate administration six months
before attempting conception in women with MTHFR C677T
mutations.

cytogenetics

PO207
EVALUATION OF CHIMERISM IN NON MYELOABLATIVE BONE MARROW
TRANSPLANTATION BY STR/VNTR POLYMERASE CHAIN REACTION

A. Serra, E. Bivi, B. Bruno,* M. Boccadoro,* A. Busca,° M. Falda,°
F. Locatelli,° E. Gallo,° B. Allione,# A. Levis,# G. Saglio
Dip. Scienze Cliniche e Biologiche, *Cattedra di Ematologia, 
Università di Torino;  °Centro trapianti di midollo Az. Osp. 
San Giovanni Battista Torino; 
#Divisione di Ematologia Az Osp. Alessandria 

After bone marrow transplantation the incomplete engraft-
ment and the persistence of recipient hematopoietic cells create
a coexistence of donor and host-type hematopoiesis which is
named mixed-chimerism. This phenomenon is particularly impor-
tant in the patient transplanted for hematological diseases such
as leukemia, myeloma, lymphoma, because the presence of recip-
ient cells might disclose reappearance of the malignant clone.
Recently experimental and clinical experiences have demonstrat-
ed successful donor engraftment following non-myeloablative
preparative regimens. These less toxic conditioning strategies may
be better tolerated with diminished transpant-related morbidity
and mortality. In order to evaluate the possible dynamics of
chimerism after non myeloablative BMT we established a quan-
titative STR (short tandem repeats) or VNTR (variable non tandem
region)-PCR approach. Standardized mixed chimerism samples
were generated by mixing pre-transplant recipient and donor DNA
in a range of percentanges for each individual case. PCR analysis
for the informative locus was carried out on sequential patient
samples using the informative primers. After separation on the
polyacrylamide gels and silver staining, for the STR-PCR, or elec-
trophoresis on the agarose gel and staining with ethidium bro-
mide, for the VNTR-PCR, signals were analyzed by Gel Doc Ana-
lyzer and results were taken on the basis of individual standard
curves. Post-BMT DNA samples were investigated in sequences
and the signal intensities were compared to the standard curves.
We analyzed post-BMT DNA from total bone marrow and from
isolated populations such as granulocytes, lymphocytes CD3+,
monocytes CD14+ obtained by FACS sorting. We investigated 13
patients treated with non-myeloablative bone marrow trans-
plantation from the Transplant Centers of Turin and Alessandria.
The first analysis was performed at day 30, the subsequent at day
60, at day 90 and day 180 after BMT and so on. In all cases we
performed the standard curve for almost two informative
microsatellites. At day 30 8 out of 13 samples presented 20-30%
of recipient cells in CD3+ subpopulation, the remaining 5 samples
presented less then 10% of recipient cells in CD3* subpopulation.
One case which presented at day 30 30% of recipient cells in
CD3+ subpopulation, at day 60 presented 50% of recipient cells
both in CD3+ subpopulation and in total bone marrow while dis-
playing only 30% of recipient cells in the granulocytes population.
At day 90 all the populations investigated, total bone marrow,
peripheral blood, granulocyte and CD3+ subpopulations present-
ed less then 50% of donor cells suggesting a relapse of disease.
In the other cases a condition of full donor chimerism was
achieved; in these cases more than 97% of donor cells were
detected. In conclusion, even if our data are preliminary, we could

169

haematologica vol. 86(supplement to n. 10):october 2001

38th Congress of the Italian Society of Hematology, Florence, October 7-10, 2001



assume that the STR- or VNTR PCR is a simple approach which
allows us to investigate the presence of recipient cells in differ-
ent hematopoietic subpopulations and in this way we are able to
identify a possible relapse of disease also in those patients in
whom it was not possible to detect a specific molecular marker.

PO208
IMMUNOPHENOTYPIC PROFILE OF AC133-POSITIVE CELLS IN BONE 
MARROW, MOBILIZED PERIPHERAL BLOOD AND UMBILICAL CORD BLOOD

L. Savino, G. D'Arena, N. Cascavilla, M.M. Greco
Division of Hematology, IRCCS "Casa Sollievo della Sofferenza",
San Giovanni Rotondo

In the hemopoietic system, AC133 expression is restricted to a
subset of CD34+ progenitor/stem cells with long-term repopulat-
ing ability. On this basis, AC133 has recently emerged as a target
of an alternative way to identify and separate early hematopoi-
etic progenitor cells. We analyzed, by means of flow cytometry
(FACSCalibur, Becton Dickinson, USA), 15 umbilical cord blood
(UCB) samples, 15 bone marrow (BM) samples from healthy donor
(#5) and from subjects suffering from non-Hodgkin's lymphoma
without marrow involvement (#10) and 15 peripheral blood (PB)
samples from cancer patients undergoing mobilizing high-dose
chemotherapy followed by daily subcutaneous administration of
G-CSF (5 µg/kg body weight), aiming to assess the immunophe-
notypic profile of AC133+ cells. The mean percentage number of
AC133+ cells in mobilized PB, BM and UCB was 0,56±0,26%
(range 0.2-4.4), 0.54±0.14% (0.3-0.7) and 0.18±0.11% (0.06-0.4),
respectively. In addition, in mobilized PB we observed a greater
number of AC133+ cells co-expressing CD34 (p<0.0001), HLA-DR
(p 0.001) and CD33 (myeloid commitment) (p<0.0001) as well.
However, in BM a greater number of AC133+ CDw90(Thy-1)+ cells
was found (p 0.019). Finally, committed T (CD7+) and B (CD19+)
AC133+ cells were detected principally in UCB (p<0.0001). In con-
clusion, AC133+ cells show a heterogeneous immunological pro-
file. The existence of different AC133+ subpopulations might be
relevant both to ascertain and predict the rapidity and long-term
durability of recovery after myelosuppression and rescue with
hematopoietic progenitors.

PO209
BONE AND BONE MARROW INTERACTIONS: HEMATOLOGICAL ACTIVITY OF
OSTEOBLASTIC GROWTH PEPTIDE-DERIVED CARBOXY-TERMINAL PEN-
TAPEPTIDE I: MOBILIZING PROPERTIES ON WHITE BLOOD CELLS AND
PERIPHERAL BLOOD STEM CELLS IN MICE

R. Fazzi,* R. Testi,* S. Trasciatti,° S. Galimberti,* S. Rosini,°
M. Petrini*
Hematology Department, S. Chiara Hospital, Rome; *Department
of Oncology, Transplants and Advanced Technologies in Medi-
cine; Hematology Division, University of Pisa; °ABIOGEN Pharma
SpA Research Laboratories 

Osteogenic growth peptide (OGP) increases blood and bone
marrow cellularity in mice, and enhances engraftment of bone
marrow transplant. Carboxy-terminal pentapeptide (OGP10-14)
has several properties of full-length polypeptide. We evaluated
if synthetic OGP-derived pentapeptide (sOGP10-14) has some

activity on peripheral blood cell recovery after cyclophos-
phamide-induced aplasia, and on stem cell mobilization. Periph-
eral blood stem cell (PBSC) mobilization was evaluated by admin-
istering granulocyte colony-stimulating factor (G-CSF) or
sOGP10-14 after cyclophosphamide (CTX) injection. Hematolog-
ical parameters and CD34/Sca-1 positive cells were sequential-
ly evaluated. Colony-forming tests were performed in bone mar-
row cells from CTX-, G-CSF- and sOGP10-14-treated mice.
sOGP10-14 was able to enhance band cells and monocyte recov-
ery after cyclophosphamide administration. White blood cell
(WBC) counts reached the maximum peak by day +10 but, on day
+7, a significant recovery was already detected in sOGP10-14
treated mice. On day +10 the WBC increase in sOGP10-14-treat-
ed mice was comparable to that found in G-CSF treated ones.
Moreover, CD34/Sca-1 positive early precursors were significantly
mobilized by sOGP10-14 compared to the control group. In
sOGP10-14-treated mice, the colony-forming unit-granulocyte-
macrophage-megakaryocyte (GEMM-CFU) and burst-forming
unit-erythroid (BFU-E) was significantly increased in bone mar-
row cells in comparison to mice treated with CTX only.

PO210
SINGLE-CENTER EXPERIENCE OF DETECTION OF MINIMAL RESIDUAL 
DISEASE IN PATIENTS WITH AML1/ETO-ASSOCIATED ACUTE MYELOID
LEUKEMIA BY REAL-TIME RT-PCR

S. Buonamici, E. Ottaviani, N. Testoni, C. Terragna, M. Amabile,
B. Giannini, S. Soverini, D. Ruggeri, S. Luatti, C. Zardini,
G. Visani, P. Piccaluga, A. Isidori, M. Malagola, M. Baccarani,
S. Tura, G. Martinelli
Institute of Hematology and Medical Oncology Seràgnoli, Uni-
versity of Bologna

The t(8;21)(q22;q22) translocation is found in approximately
10-15% of cases of acute myeloid leukemia (AML), and is fre-
quently the only cytogenetic abnormality present in the leukemic
blast. The t(8;21) has been reported to be associated with a rel-
atively good prognosis. Qualitative RT-PCR can be used for the
detection of residual t(8;21) positive cells in patients. However,
several studies using qualitative RT-PCR for the detection of
minimal residual disease have produced contradictory results.
Quantitation of residual AML1-ETO fusion transcript during
complete remission (CR) may therefore provide a better indica-
tion of relapse or possible cure. In contrast to end-point quan-
titative methods, the fluorometrically-based real-time RT-PCR
technique (RQ-PCR) allows simple and rapid quantitation of the
target sequence during the extension phase of PCR amplifica-
tion. We report seven patients with t(8;21)(q22;q22), who as
well as being routinely addressed to cytogenetic and qualitative
RT-PCR monitoring in the Seràgnoli Institute at diagnosis and
during the follow up, were also retrospectively studied by RQ-
PCR. All seven patients showed around 1000 copies of AML1-
ETO/ABL ×104 cells ABL (using ABL as the control gene) at diag-
nosis. Four patients showed a 2-log decrease following suc-
cessful induction chemotherapy. Three patients showed a 1-log
decrease after induction. Two out three patients showed a fur-
ther 1-log decrease after consolidation. The remaining patient
later relapsed following an increase in the copy number. Our
experience provides an example of how RQ-PCR may be used to
assess early response to treatment and, perhaps, by pattern
analysis, to predict ultimate clinical outcome. 
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PO211
MOLECULAR EVALUATION OF MINIMAL RESIDUAL DISEASE IN
MULTIPLE MYELOMA 

S. Galimberti,* F. Guerrini,* G.A. Palumbo,° R. Giustolisi,°
M. Petrini*
*Hematology Section-Oncology, Transplant and Advances in
Medicine Department, University of Pisa; °Hematology Division,
Biomedical Sciences Department, University of Catania 

Few studies report about quantitative molecular evaluation of
the minimal residual disease (MRD) in multiple myeloma and an
evident correlation between the entity of molecular positivity
measured in leukapheresis or in bone marrow after transplant
and clinical outcome does not exist. Peripheral blood stem cell
transplantation offers about 50% of clinical complete remissions
in this malignancy, but a lot of patients relapse and the signifi-
cance of their molecular status should be better clarified. In har-
vest products a reduction of the IgH clonal rearrangement after
high-dose therapy was found. Moreover, 20-40% of CR has been
reported after single/double PBSCT, but only 7% of cases achieved
molecular remission. Allogeneic transplantation, perhaps because
of its graft-versus myeloma effect, seems to offer a higher remis-
sion rate, with 50% of PCR-negativities. This group of patients
could achieve molecular remission also after 5-6 years and an
evident correlation between PCR status and RFS has been report-
ed. In this study, fifteen patients were molecularly evaluated by
two quantitative methods: GeneScan and real-time PCR. At diag-
nosis, the entity of the disease molecularly evaluated did not cor-
relate with biological variables (bone marrow infiltration per-
centage, β2-microglobulin, TK, PCR levels, number of osteolytic
areas). Both methods showed PCR-positivity in harvests from all
patients treated by high-dose therapy, but a reduction of the IgH
clonal rearrangement of 1-3 log was described in all cases. After
autotransplant, 17% of molecular remissions were found, with a
patient achieving the PCR-negativity only after the second graft.
All patients still PCR-positive after transplant were already pos-
itive at diagnosis and received contaminated precursors. Eight
patients have now a median follow up of 24 months: in 6 of them
a progression of the malignancy occurred. This progression was
always predicted by a quantitative increase of the IgH rearrange-
ment showed by both molecular assays. Thus, results reported
above confirm the important role of MRD quantitative molecular
monitoring even for patients affected by multiple myeloma.

PO212
EMERGENCE OF A NEW CLONAL ABNORMALITY IN CYTOGENETIC AND
HEMATOLOGIC COMPLETE REMISSION IN A PATIENT WITH CHRONIC
MYELOID LEUKEMIA

S. Luatti, D. Ruggeri, M. Amabile, E. Trabacchi, M. Tonelli, S.
Pelliconi, E. Iacurti, S. Bassi, G. Rosti, G. Martinelli, S.Tura, M.
Baccarani, N. Testoni
Institute of Hematology and Medical Oncology “Seràgnoli”, Uni-
versity of Bologna 

Chronic myeloid leukemia (CML) is characterized by the pres-
ence, in more than 90% of patients, of Philadelphia chromosome
(Ph). The treatment of CML with interferon-α has resulted in
complete hematologic response (CHR) rates of 70 to 80%, and
cytogenetic response rates of 50% which are major and durable
in 25 to 30%. The latter patients have had the most favorable
outcome with IFN-α therapy. We report a case of a patient with
Ph+ CML who achieved complete cytogenetic remission (CCR)
and developed new cytogenetic Ph- clone. A 61 year-old male
was diagnosed to have CML in June 1997. At diagnosis, cytoge-
netic analyses showed only t(9;22)(q34;q11) in all bone marrow
metaphases and reverse transcription polymerase chain reac-
tion (RT/PCR) study for BCR/ABL rearrangement showed a2b2

transcript. After 29 months of IFN-α 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 con-
stitutional karyotype from peripheral blood was normal. Because
of intolerance to IFN-α therapy, the patient was enrolled in new
protocol of therapy based on the dispension of STI-571. After 8
months he achieved complete hematological and cytogenetic
remission with a karyotype 46,XY, t(2;11) (p21;q23) in all ana-
lyzed cells. In addition to standard G-banded metaphases analy-
sis, we performed fluorescent in situ hybridization (FISH) tech-
niques 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
abnormality were found. In addition, 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
quantitative PCR has been performed during the course of ther-
apy. The patient is well and in Ph cytogenetic remission. This
patient developed a new cytogenetic abnormality during
achievement of the CCR with IFN. A few similar cases are
described with different cytogenetic abnormalities and in most
of the patients the emergence of new clonal abnormalities is
associated with secondary hematological disorders. These
changes can be due to the effect of therapy or the selective Ph
suppression obtained with IFN-α therapy may allow the evolu-
tion and the expansion of other suppressed clones existing
simultaneously or arising in time.

PO213
BONE AND BONE MARROW INTERACTIONS: HEMATOLOGICAL ACTIVITY OF
OSTEOBLASTIC GROWTH PEPTIDE-DERIVED CARBOXY-TERMINAL PEN-
TAPEPTIDE.II: ACTION ON HUMAN HEMATOPOIETIC STEM CELLS

R. Fazzi,* S. Galimberti,* R. Testi,* S. Pacini,* S. Trasciatti,°
S. Rosini,° M. Petrini*
*Department of Oncology, Transplants and Advanced Technolo-
gies in Medicine; Hematology Division, University of Pisa; °ABIO-
GEN Pharma SpA Reaserch Laboratories, Italy

Osteogenic growth peptide (OGP), a highly conserved 14-
amino acid, H4 histone-related peptide increases blood and bone
marrow cellularity and enhances engraftment of bone marrow
transplants in mice. The carboxy-terminal pentapeptide (OGP10-
14) is the biologically active portion of the whole peptide. We
evaluated hematopoietic activity of synthetic OGP10-14
(sOGP10-14) performing colony-forming tests on human bone
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marrow cells, peripheral blood stem cells and cord blood cells.
Granulocyte-macrophage colony-forming units (GM-CFU) were
significantly increased in all sOGP10-14-treated samples, while
granulocyte-erythrocyte-monocyte-megakaryocyte CFU (GEMM-
CFU) and burst-forming unit erythroid (BFU-E) were increased
only in the cord blood test. Moreover, sOGP10-14 preserves the
self-renewal potential of stem cells in long-term culture-initiat-
ing cells (LTC-IC), without inducing terminal differentiation or
exhaustion of pluripotent stem cells. Preliminary experiments
suggest that sOGP10-14 is able to act directly on CD34+ enriched
cells. The pentapeptide activity is mediated by an increased activ-
ity of stem cell factor (SCF) and granulocyte-megakaryocyte
colony-stimulating factor (GM-CSF) as proven by experiments
on factor(s) dependent cell lines. A highly complex network of
cytokines regulates the hemopoiesis and OGP10-14 seems to
take part in this process.

PO214
“JUMPING” TRANSLOCATIONS OF 1q IN ACUTE LYMPHOBLASTIC LEUKEMIA 

D. Ruggeri, S. Luatti, E. Ottaviani, M. Tonelli, S. Pelliconi,
E. Iacurti, S. Buonamici, G. Martinelli, M. Baccarani, S. Tura,
N. Testoni
Institute of Hematology and Medical Oncology “Seràgnoli”, Uni-
versity of Bologna 

Jumping translocations (JTs) are rare translocations involving
a single donor chromosome and two or more recipient chromo-
somes. Jumping translocations have been primarily described as
acquired changes observed in tumor cell populations of hema-
tologic malignancies, mainly lymphoid disorders such as acute
lymphoblastic leukemia (ALL), non-Hodgkin’s lymphoma and
multiple myeloma. Their presence in a tumor cell population is
a marker of aggressive disease. These abberations have also been
reported as constitutional changes involving the long arms of
chromosome 15 and occurring in patients with Prader-Willi syn-
drome. The preponderance of chromosome 1 involvement as JTs
donor chromosome in acquired aberrations initially suggested it
was non-randomly involved; on the other hand recipient chro-
mosome involvement appears random in terms of chromosome
identification, but with an apparent preferential involvement of
the distal/telomeric regions. We report a case of ALL-L3 in which
JTs of the long arms of chromosome 1 were detected. At diag-
nosis chromosome analysis has been performed in 32 metaphas-
es: only one was normal. All tumor cell population showed
t(8;14)(q24;q32) confirming the diagnosis of L3-ALL. The JTs
breakpoint on donor chromosome 1 was localized at 1q21. In all
abnormal cells, a JT involving 1q32, der(1)t(1;1) (q21;q32), was
present. In addition, other telomeric segments are involved in the
JTs. The recipient chromosome were as follows: 22p (8
metaphases), 15p (2 metaphases), 4q (2 metaphases), 11q (2
metaphases) and 19p (2 metaphases). In the 8 remaining cells
JTs were non-clonal. The patient was treated; but she did not
achieve complete remission of the disease and the cytogenetic
analysis showed abnormal karyotype in 16 out of 30 observed
metaphases. In this occasion, the JTs involved, as recipient, 1q32
(in all tumor cell population) and 4q35 (in 11 metaphases); in
the 5 remaining cells the JTs involved 5 different chromosomes.
This karyotype could be indicate a decreased breakpoint com-
plexity and a clonal selection. In addition to standard G-band-

ed metaphase analysis, we are examing these JTs by FISH tech-
niques using telomeric sequence [(T2AG3)n] DNA probes and
multiple whole chromosome DNA painting probes for the
involved recipient chromosomes and the donor chromosome and
by molecular studies, too. This patient can be an additional case
to support the belief that JTs of the long arm of chromosome 1
correlate with an aggressive disease. Although the belief most
of the cases of JTs previously reported are associated with a poor
clinical outcome, their prognostic impact is difficult to assess
given the few cases described. 

PO215
B-CELL PRECURSOR BONE MARROW RECONSTITUTION AFTER AUTOLOGUS
AND ALLOGENIC TRANSPLANTATION OR CONVENTIONAL CHEMOTHERAPY
IN ACUTE LEUKEMIA

L. Stani, G. Pricolo, A. Prudenzano, S. De Pasquale, S. Scafa,
P. Mazza
Unità Complessa di Ematologia, P.O.”S.G.Moscati”, Taranto 

Hematogones are an important finding in the marrow of both
children and adults after autologous and allogeneic transplan-
tation or conventional chemotherapy for acute leukemia. These
cells appear to be independent of age and have a normal pre-
cursor B-cell surface antigenic phenotype (CD19+, CD10+, CD22+,
CD20 negative to dim) and generally express very little CD34. The
clinical significance of hematogones has not been resolved, and
the biologic features of these cells are incompletely described.
In some patients, these cells may account to greater than 50%
of the bone marrow cells, creating a picture that can be confused
with acute lymphoblastic leukemia (ALL) or metastatic tumor. In
this study we correlated the clinical and flow cytometric prop-
erties of hematogones evaluating the bone marrow samples from
55 AML, 22 ALL-B, 6 ALL-T patients, using four-colour and CD45-
gating strategies and different combinations of antibodies: CD10
FITC/CD20 PE/CD45 PerCP/CD19 APC; HLA-DR FITC/CD22
PE/CD45 PerCP/CD19 APC; CD10 FITC/CD34 PE/CD45
PerCP/CD19 APC. We found hematogones in regenerating mar-
row of 25 AML (45.5%), 9 ALL-B (40.9%) and 3 ALL-T (50%)
patients with absence of cytologic atypia or abnormal localiza-
tion of lymphoid cells in the BM biopsy; normal BM karyotype
and no evidence of neoplastic marrow involvement, confirmed
by clinical follow-up. These subpopulations were not found to be
therapy correlated and age related. Two immature CD19-sub-
populations co-expressing B cell-associated antigens were iden-
tified: CD34+/CD19+/CD22+/CD10+/HLA-DR+ and CD34-

/CD19+/CD22+/CD10+/HLA-DR+ (the greatest subset) with differ-
ent SSC/CD45 distribution on the cytogram, never merging with
the ALL-B blast region. Regarding these last two characteristics,
it was possible to distinguish the normal B-precursors from the
neoplastic cells in regenerating marrow of ALL-B patients in the
immunological detection of minimal residual disease. In fact, in
our experience, the ALL-B blasts, both as diagnosis and relapse,
had a different SSC/CD45 distribution than the hematogones.
These normal B-precursors were found only during remission
status, instead they were missing at the relapse. Therefore the
significance of this, being unknown, should be more investigat-
ed to confirm or not any relation with acute leukemia relapse,
especially with ALL-B relapse. 
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PO216
MINIMAL RESIDUAL DISEASE MONITORING IN NON-HODGKIN’S
LYMPHOMA

S. Galimberti,* R. Marasca,° F. Caracciolo,* F. Papineschi,* E.
Benedetti,* F. Guerrini,* F. Morabito,# N. Di Renzo,@ M. Federi-
co,° M. Petrini,* G. Torelli° for G.I.S.L.
*Hematology Section-Oncology, Transplant and Advances in
Medicine Department- University of Pisa; °Department of Med-
ical Sciences, Section of Hematology, University of Modena and
Reggio Emilia, Modena; #Hematology Department, A.O. Reggio
Calabria; @Casa Sollievo della Sofferenza, S. Giovanni Rotondo,
Foggia 

Seventy-two patients affected by non-Hodgkin’s lymphoma
(equally distributed for indolent and aggressive histotype) were
evaluated for the presence of a detectable molecular marker (IgH,
bcl-1, bcl-2 rearrangement) at diagnosis, after high-dose
chemotherapy on harvests and after peripheral blood stem cell
transplantation in order to find a possible predictive role of the
minimal residual disease on the treatment outcome. In the entire
series overall response rate was 72%, with 62% of complete
remissions. Histology, stage of neoplasia and molecular status at
diagnosis did not significantly correlated with clinical outcome.
Fifty-three patients (88%) are alive after a median follow up of
60 months. Five-year OS was 87%, better for indolent than
aggressive lymphomas; RFS was 73% for aggressive and 62% for
indolent histotypes. At diagnosis, 59% of patients, more fre-
quently indolent and advanced cases, showed a detectable mol-
ecular marker. The molecular status at diagnosis did not condi-
tion clinical outcome. After 6 CHOP-like courses and high-dose
therapies, harvests from 62% of patients resulted still PCR-pos-
itive, without differences between indolent and aggressive cas-
es. Molecular remission rate was 18%. Interestingly, 31% of
patients PCR-negative in the bone marrow at diagnosis mobilised
PCR-positive precursors. The ex vivo CD34+/CD19- purging offered
only minimal advantages in the relapse rate (22% of patients
receiving purged precursors relapsed versus 32% of cases receiv-
ing unpurged graft). Nevertheless, OS rate resulted higher for
patients transplanted with unpurged stem cells. After PBSCT,
65% of patients resulted PCR-negative, with 50% of molecular
remissions; the relapse rate was 55% for patients still PCR-pos-
itive after transplant versus 29% for those PCR-negative. OS and
RFS rates resulted higher in the group of patients PCR-negative
after transplant. Molecular quantitative than qualitative assays
for the evaluation of the minimal residual disease could have a
further significant prognostic value. 

PO217
REFERENCE VALUES OF BONE MARROW LEUKOCYTE POPULATIONS:
A FLOW CYTOMETRIC STUDY

A. Santagostino,° A. Stacchini,* A. Iavarone,# G. Strola,@
V. Bolis,° G. Martini,* M. Geuna,@ for the Gruppo Policentrico
sui Marcatori Immunologici (GPMI)
*Anatomia Patologia II, AO S. Giovanni Battista, Torino; °Oncolo-
gia Medica, Ospedale S. Andrea, Vercelli; #Lab Analisi, AO OIRM
Osp. Regina Margherita, Torino; @Lab. Immunologia Oncologica
I.R.C.C., Candiolo e Divisione di Immunologia e Ematologia, Osp.
Mauriziano Umberto I, Torino

Flow cytometric analysis of bone marrow (BM) aspirates is
central to diagnosis, staging and follow up of hematological
malignancies. However, no data are available in the literature
about reference values of cellular populations obtained by
immunophenotypic flow cytometry. Furthermore, many variables
may influence percentages and ratios between cell populations
(i.e. sample drawing, age, chemotherapy). Thus, in spite of intrin-
sic difficulties, a flow cytometric classification on bone marrow
aspirates needs of reference values. For this purpose four labo-
ratories (belonging to GPMI) have defined a protocol to study BM
aspirates. The criteria for pre-analytical and analytical proce-
dures as well as the monoclonal antibodies panel (10 three col-
or stainings) were strictly defined. The aim of the study was to
define: a) a flow cytometric BM differential, b) a quantitative dis-
tribution of cell compartments of myeloid differentiation, c) a
quantitative distribution of lymphocyte subpopulations. Gating
strategies and analytical approach were also standardized to
allow a complete comparison of data obtained from the four
laboratories. The samples included in this study were from stag-
ing of lymphoma (negative for BM involvement both immuno-
phenotypically and molecularly), idiopathic thrombocytopenia
or other disorders with no known alterations of BM populations.
Results obtained from 108 samples (58 F, 50 M) are reported in
the table:

Mean SD Mean SD

Cell count 31.5 ×106 24.2 Whole lymphoid serie 11.7% 5.6
Erythroid serie 9.4% 5.8 CD3+ 57.1% 16.6
Monocytes 3.2% 1.7 CD3+CD4+ 26.7% 11.4
CD34+ 0.6% 0.5 CD3+CD8+ 27.2% 13.5
Whole myeloid series 74.6% 8.1 CD3-CD56+ 14% 10
Immature 3.1% 1.6 CD19+ 18.5% 15
Promyelocytes 10.4% 5.4 CD10+ (gated on CD19+) 42.2% 29
Myelo/metamyelocytes 25.4% 9.8 CD20+ (gated on CD19+) 35.6% 27
Segmented 56.2% 16 Plasmacells 0.5% 0.5

A good correlation was observed between flow cytometric
differential and morphological analysis of BM aspirates. The
mean percentage of CD34+ cells and the distibution of lympho-
cyte subpopulations (T, NK and B) were easily obtained. The high
standard deviation observed for some parameters was essen-
tialy due to the variability in total cell count that depends on the
magnitude of hemodilution. The study of a larger number of cas-
es will allow stratification of samples in relationship with the
total cell count, thereby permitting to better define reference
values for flow cytometric analysis of BM aspirates.

PO218
SERUM THROMBOPOIETIN AND ERYTHROPOIETIN LEVELS IN CORD-BLOOD,
CHILDREN, HEALTHY ADULT VOLUNTEERS AND PATIENTS WITH ESSENTIAL
THROMBOCYTHEMIA

B. Feola,° S. Misso,° G. Fratellanza,* V. Minerva,° P. Concilio,*
A. Minerva°
°Servizio di Immunoematologia e Medicina Trasfusionale A. O.
Caserta; *Servizio di Immunoematologia e Medicina Trasfusion-
ale A. U. P. Federico II Napoli 

Thrombopoietin (TPO) is a glycoprotein that primarily regu-
lates megakaryocyte development and platelet production. Ele-
vation of endogenous TPO values has been observed in disorders

173

haematologica vol. 86(supplement to n. 10):october 2001

38th Congress of the Italian Society of Hematology, Florence, October 7-10, 2001



with reduced platelet\megakaryocyte mass, including aplastic
anemia and chemotherapy-induced thrombocytopenia. Incremed
TPO levels precede thrombocytosis in an inflammatory disorder.
These effects of TPO in thrombopoiesis are similar to the key
roles played by erythropoietin (EPO) in erythropoiesis The
changes in blood TPO levels throughout child development
remain unknow, in contrast to extensive studies on endogenous
levels of EPO. In this study we measured TPO and EPO levels in
102 serum sample. We tested 32 serum sample obtained from
cord-blood, 30 from disease-free children (age 6-10 years), 25
from healthy adult (age 31-47 years) volunteers and 15 patients
with essential thrombocythemia (ET) untreated. TPO and EPO
concentrations in serum were measured by sensitive ELISA.
Results were expressed as means±SD; differences were consid-
ered significant when the two-tailed p value was < 0.05. Results
are shown in the table below.

TPO EPO

Cord-blood 31.5±26 4.0±2
Children 16.1±7 3.7±1
Donors 6.7±6 2.5±1
Essential thrombocythemia 8.4±3 1.5±1

Discussion and Conclusions. Mean TPO serum levels were sig-
nificantly higher in children than adult (p <0.05). Cord-blood
contained high levels of TPO. In contrast, mean EPO levels were
slightly higher in cord-blood than children (p<0.05). In adult
EPO serum levels were decreased. Serum EPO levels in ET
untreated patients were lower compared with serum EPO levels
in healthy control patients, children and cord-blood (p<0.05);
while serum TPO levels for untreated ET were higher than serum
TPO levels of the healthy controls but were lower than children
and cord-blood (p<0.05). The results of our study suggest a dif-
ference in the regulation of serum TPO in patient with ET. The
exact mechanism of elevated TPO levels during the neonatal
period remains under investigation. The elevation of blood TPO
levels might be explained by an increased rate of TPO produc-
tion, decreased TPO clearance, and/or reduced c-Mpl mass on
megakaryocytes/platelets. To clarify the physiological regulation
of thrombopoiesis in infancy and children, further studies on the
c-Mpl and TPO system should be conducted.

PO219
AUTOMATIC ENUMERATION OF RETICULOCYTES: ANALYSIS OF THE
RELATIONSHIPS BETWEEN DIFFERENT PARAMETERS

A.M. Machì, A. Moresco, C. Repetto, C. Peri, G. Melioli
Ematologia, Laboratorio di Analisi Az. Osp. San Martino; 
Istituto Nazionale per la Ricerca sul Cancro, Genova (Italy) 

Reticulocyte count (R.C.) plays a central role in monitoring
both primary and secondary anemia, in particular in cancer and
uremic patients. In addition, RC has been recently used for the
control of blood doping procedures in endurance athletes. The
present availability of new and automated instruments for RC
has significantly enhanced both the precision and the repro-
ducibility of the assay. In particular, a number of new parame-
ters, which include reticulocyte volume and different maturation
indices, are at present available. While no doubts exist on the
clinical relevance of RC, other parameters require an on field

validation before introduction in the clinical monitoring of ery-
throid maturation studies. For these reasons, we have analyzed
the differences between RC obtained using different technical
approaches and the relationships between RC and other reticu-
locyte-related parameters. The aim of the study was to define the
statistical dependence/independence of reticulocyte-associat-
ed parameters. Thus, R.C. have been performed using a reticulo-
cyte counter (R-3000, Dasit), an automated hemocytometer
(GEN-S) and a flow cytometer EPICS XL (both from Beckman
Coulter, IL, Milan, Italy). The number of samples to be studies was
calculated on the basis of expected RC results. All samples were
analyzed within six hours from bleeding. As expected, the rela-
tionships between different instruments were statistically high
but the reproducibility index (calculated according to Bland and
Altman, 1986) was better in automated counters than in the
flow cytometer. The analysis of the relationships between R.C.
(obtained from the reticulocyte counter and the flow cytome-
ter) and novel parameters (such as reticulocyte volume and
immature reticulocyte indices, obtained by the GEN-S) clearly
indicated the independence between reticulocyte-associated
parameters and RC. In particular, the presence of high numbers
of reticulocytes did not significantly correlate with large vol-
umes and evident indices of circulating immature reticulocytes.
On these bases, the presence of a stimulated maturation/mobi-
lization of cells belonging to the erythroid lineage can be sup-
posed not only in the presence of high percentages of circulat-
ing reticulocytes, but also by detecting the presence of either
immature or large volume erythrocyte precursors. 

PO220
RAPID IDENTIFICATION OF CYTOGENETIC ABNORMALITIES BY PRIMED 
IN SITU HYBRIDIZATION

L. Luciano, F. Frigeri,* M. Barone, G. Iaccarino,* A. Pinto,*
B. Rotoli
Cattedra di Ematologia, Federico II University; 
*Hematology-Oncology Unit, National Cancer Institute 
“G. Pascale”, Naples

Leukemias and lymphomas show cytogenetic abnormalities
(chromosome translocations, deletions, trisomies, polysomies)
useful for diagnosis and during the follow-up. Conventional
chromosome analysis shows very high specificity, but it ana-
lyzes only proliferating cells. Introduction of molecular cytoge-
netic techniques such as fluorescent in situ hybridization (FISH)
has improved the detection of both numerical and structural
chromosome abnormalities, being more sensitive. Recently, a
faster alternative to FISH with the same sensitivity, specificity
and accuracy is primed in situ labeling (PRINS), a method for
labelling specific DNA sequences by annealing an oligonucleotide
DNA primer to the denaturated DNA on glass slide and extend-
ing it enzimatically in situ with the incorporation of labelled
nucleotides. We set up this tecnique for detecting and monitor-
ing sex mismatched alloBMT recipients using X and Y primers on
cell pellet for cytogenetic analysis and on bone marrow or
peripheral blood smears. The results were then comparated to
results of FISH and chromosome analysis. We also utilized this
tecnique to detect aneuploidy of chromosome 8 in three cases
of acute myeloid leukemia (two cases with trisomy 8, one with
tri/esasomy 8). Our result suggest that PRINS is as sensitive as
FISH, but faster and cheaper.
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PO221
FLUORESCENT IN SITU HYBRIDIZATION CHARACTERIZATION OF 3P
INVOLVEMENT IN COMPLEX KARYOTYPES OF ACUTE MYELOID LEUKEMIA

C. Nozzoli, R. La Starza,* S. Ciolli, F. Leoni, M. Piazzini,°
S. Frontera,° A. Bosi, P. Rossi Ferrini, C. Mecucci* 
Department of Hematology University of Florence and Azienda
Ospedaliera Careggi, Florence,°Department of Medical Genetics,
University of Florence, *Hematology, University of Perugia 

Rearrangements of the short arm of chromosome 3 (3p) are
recurrent changes in breast, head, neck, lung and kidney carcino-
mas. In hematological malignancies the incidence of 3p abnor-
malities varies from 1 to 3% in lymphoid and myeloid disorders,
respectively. High frequency of 3p involvement has been report-
ed in therapy-related acute myeloid leukemia (AML). We collect-
ed four AML cases with a complex karyotype including a 3p aber-
ration. All patients were males. Median age was 65. Past history
revealed a possible professional exposure in three cases. In one of
them plus an additional case, the leukemia was preceded by
refractory anemia with excess of blasts. Moreover in all cases but
one bone marrow dysplasia was detectable at time of leukemia
infiltration A concomitant colon carcinoma was diagnosed at the
time of acute leukemia (AL) onset in one case. All four patients
underwent standard induction chemotherapy. Two patients died
during induction therapy, one died in complete remission (CR)
and one did not respond. Cytogenetically, 3p abnormalities were
represented by deletion (one case), unbalanced translocations
(two cases), and reciprocal translocation (one case). Deletion or
monosomy of chromosome 5 were present in all cases. One case
showed monosomy 7, and two cases trisomy 8. The nature of
complex changes was investigated using paintings for chromo-
somes 2, 3, 5, 6, 7, 12, 14, 20, and 22 in green, red and orange
(Vysis, Oncor). Paintings revealed unexpected results for a num-
ber of structural karyotypic aberrations. Concerning 3p involve-
ment, loss of 3p material was confirmed in the patient with cyto-
genetic evidence of deletion. In the two cases with unbalanced
translocations loss of material from 3p was also proved and paint-
ings 5 and 12 identified the partners of translocations. In the case
with the t(2;3)(q36;p12) a reciprocal exchange was confirmed by
painting 2 and 3. Results from this series of AML with 3p abnor-
malities strongly support the secondary nature of the associated
hematological disorders. Cytogenetically, all cases showed a com-
plex karyotype and involvement of chromosome 5. Moreover, bone
marrow dysplasia and/or preceding history of professional expo-
sure were present in all patients. From this study it was also evi-
dent that loss of material from 3p is the predominant genomic
event underlying different rearrangements, suggesting a critical
involvement of tumor suppressor genes in the pathogenesis of
secondary AML with a very bad prognosis. As far as we know the
association between colon carcinoma and AML with 3p aberra-
tions has never been described.

PO222
DESCRIPTION OF A CRYPTIC t(15;17) IN A PATIENT WITH ACUTE 
PROMYELOCYTIC LEUKEMIA WITH PML/RARα REARRANGEMENT 
ON CHROMOSOME 17

A. Zaccaria,* M. Toschi, A. Valenti,* M. Salvucci, R. Cipriani,
E. Ottaviani,° G. Martinelli°

Hematology Unit, *Dept. of Pathology, S. Maria delle 
Croci Hospital, Ravenna,°Institute of Hematology and Oncology
“L. e A. Seragnoli “, University of Bologna 

Acute promyelocytic leukemia (APL) is characterized by the
t(15;17) (q22; q21) translocation in 70-100% of the cases, while
the hybrid fusion PML/RARα gene is formed in virtually 100%
of cases. In cryptic variants, PML/RARα rearrangement occurs at
the molecular level, without modifying the normal morphology
of the involved chromosomes. Generally, this translocation is
indicated as an insertion or interstitial translocation. It occurs
in not more than 2% of APL cases.1 Here we describe a 37-year
old female patient with hypergranular APL, with an apparently
normal karyotype. PCR analysis showed a classic PML/RARα
rearrangement (bcr 1). In order to detect the site of the
rearrangement itself, FISH analysis was performed utilyzing
VYSIS probes: a 180 kb one labeled with Spectrum Orange flu-
orophore for PML and a 400 kb one labelled with Spectrum
Green fluorophore for RARα. Usually, the PML/RARα rearrange-
ment occurs on chromosome 15, both in the cases characterized
by the t(15;17) and in those with cryptic variants. Surprisingly,
we detected two strong red (PML) signals on chromosomes 15
and two green (RARα) ones on chromosomes 17. Moreover, in
a high percentage of the cells a very small PML signal was
detected on a chromosome 17, overlapping the green (RARα)
one. In the literature, PML/RARα fusion genes occurring on chro-
mosome 17 have been rarely described. When present, they are
associated with gross, cytogenetically detectable translocation
of chromosome material from chromosome 15 to chromosome
17.2 In one case only, previously reported, chromosome 15 and
17 were morphologically normal, but other anomalies were pre-
sent in the karyotype, even not involved in the PML/RARα−
translocation.3 To our knowledge, this is the first case of APL in
which the molecular rearrangement has been located on chro-
mosome 17 in the context of a normal karyotype.

1. Brunel V, Lafage-Pochitaloff M, Alcalay M, Pelicci PG, Birg F.  Vari-
ant and masked translocations in acute promyelocytic leukemia.
Leuk  Lymphoma 1996; 22:221-8. 

2. Stephenson CF, et al. ASH 2000, Abstr. 4576.
3. Grimwade D, Gorman P, Duprez E, et al. Characterization of cryp-

tic rearrangements and variant translocations in acute promyelo-
cytic leukemia. Blood 1997; 90:4876-85.

PO223
ISOCHROMOSOME FOR DERIVATIVE 17q- IN TWO CASES OF ACUTE
PROMYELOCYTIC LEUKEMIA

G. Sammarelli, S. Colla, S.E. Regazzi, S. Bonomini, R. Epifani, R.
Giachetti, N. Giuliani, M. Mangoni, V. Rizzoli
Cattedra di Ematologia, Università di Parma 

Acute promyelocytic leukemia (APL) almost always involves a
chromosomal reciprocal translocation t(15;17)(q22;q12-q21)
that results in the fusion of retinoic acid receptor α (RARα) gene
with a transcription factor called promyelocytic leukemia (PML)
gene. Moreover several cases of APL with t(11;17) and t(5;17)
variant translocations have been described, involving fusion of
the RARα gene with the promyelocytic leukaemia zinc finger
(PLZF) gene on chromosome 11 and nucleophosmin (NPM) on
chromosome 5 respectively. An isochromosome for the long arm
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of the derivative 17 [ider(17q)t(15;17)] has been observed only
in a few cases of APL. Here we describe two additional cases of
APL whom cytogenetic analysis on bone marrow cells at diag-
nosis showed a 15q+ and a derivative chromosome 17 (isochro-
mosome-like) as sole anomaly in almost all observed Q-banded
metaphases. We employed fluorescent in situ hybridization
(FISH) with a chromosome painting probe for chromosome 15
(Appligen-Oncor Total Chromosome Paint 15) and a centromer-
ic probe for chromosome 17 (Appligene-Oncor α-satellite 17
Probe), which confirmed that the isochromosome consisted of
two long arms of the der(17)t(15;17). Moreover the two fluo-
rescent spots or the larger size of fluorescent spot at centromeric
region showed the ider(17) as a dicentric chromosome. This sup-
ports recent findings which have proved by FISH that a large
number of isochromosomes identified by chromosome banding
analysis actually are isodicentric chromosomes. FISH with dual-
labeled PML and RARα probes (LSI PML/RARα dual Vysis–Olym-
pus Probe) demonstrated the presence of the fusion gene
PML/RARα on the derivative chromosome 15+. Our results with
FISH represent a further confirmation of previous interpreta-
tions on the ider(17q) found in APL based above all on conven-
tional cytogenetic techniques.

PO224
PERI-LESIONAL INJECTIONS OF GRANULOCYTE-MACROPHAGE 
COLONY-STIMULATING FACTOR IN THE MANAGEMENT OF CHRONIC LEG
ULCERS IN PATIENTS WITH HEMATOLOGIC DISEASES

R. Bertè, D. Vallisa, A. Lazzaro, C.F. Moroni, G. Civardi, 
L. Cavanna
Department of Internal Medicine and Onco-Hematology,
Ospedale Civile di Piacenza, Piacenza

Peri-lesional injections of recombinant granulocyte-macro-
phage colony-stimulating factor (rhGM-CSF) improved the heal-
ing of biopsy wounds in 35 patients with leprosy and induced the
closure of Kaposi’s sarcoma lesions in one patient; beneficial
effects were obtained also in chronic leg ulcers of patients with
hemoglobinopathies. We report the effects of local injection of
rhGM-CSF (Mielogen-Molgrastim; Schering-Plough) in three
patients with hepatitis C virus (HCV)-related type II cryoglobu-
linemia with non-Hodgkin’s lymphoma and one patient with
polycythemia vera, in which chronic leg ulcers would not heal
despite the wide variety of treatments applied. Patient #1 was
a 65-year old woman who had had a chronic painful ulcer on the
left ankle (3.2x2.7 cm) for 6 months. Patient #2 was a 62-year
old woman who had had two deep ulcers, one on her left ankle
(3.7×3.2 cm) and one on the dorsum of the left foot (2.5×2.2 cm),
for 10 months. Patient #3 was a 69-year-old woman who had
had two deep ulcers on his right leg (2.5×1.5 cm and 1.5×1.3 cm)
for the past 3 years. All these patients had HCV-related type II
cryoglobulins with non-Hodgkin’s lymphoma: diffuse large cell
lymphoma in complete remission (CR), gastric MALT lymphoma
in CR, immunocytoma in partial remission. The three patients had
an IgM-κ paraprotein which behaved like a cryoglobulin. Patient
#4 was a 73-year old woman who had had a chronic painful
ulcer on the right leg (7×4 cm). These patient had polycythemia
vera. GM-CSF (Mielogen-Molgrastim; Schering-Plough) 300 mg
was injected subcutaneously into four sites within the margins
of the wounds, in approximately equal amounts, in the four

quadrants of each ulcer, through a insulin syringe needle, twice
a week for 2 months. In some instances, a small quantity of the
solution was applied over the open ulcer. The injections were
quite painful, but were well tolerated in all 4 patients; no oth-
er side effects were recorded and complete resolution of the
ulcers was seen. In the first and second patients, the ulcers
healed after 6 weeks; the ulcers of patient #3 required approx-
imately 2 months to heal completely; the ulcer of patient #4
healed after 9 weeks. We believe that subcutaneous perilesion-
al injection of GM-CSF may play an important role in the cure
of chronic leg ulcers in patients with hematologic diseases. 

PO225
CLINICAL SIGNIFICANCE OF DEL(20q) IN HEMATOLOGIC MALIGNANCIES

A. Tedeschi, M. Montillo, K.J. Hayes,* F. Di Raimondo,°
S. Lerner,* E. Morra, E. Estey,* M.J. Keating*
*Leukemia Unit, University of Texas M. D. Anderson Cancer 
Center, Houston, TX, USA; °Chair of Hematology, “Ferrarotto“ 
Hospital, Catania; Department of Hematology, Niguarda Ca’
Granda Hospital, Milan

The del(20q) is the second most common primary clonal struc-
tural abnormality seen in hematologic disorders behind the
Philadelphia chromosome. The M. D. Anderson Cancer Center
records were searched to identify pts presenting with the del(20q).
The del(20q) was identified in 126 pts, in 48.4% the deletion was
the sole cytogenetic abnormality. Clinical diagnosis was MDS in
46.8% cases, AL in 22%, CMD in 17.5%, 14 pts presented with
lymphoproliferative disorders, 2 with multiple myeloma and 1
with aplastic anemia. The 59 MDS pts were distributed as follows:
44.1% RA, 13.6% RARS, 15.2% RAEB, 25.4% RAEB-t, 1.7%
CMML. The association of a complex karyotype was higher in pts
with RARS, RAEB and RAEBt compared with in pts with RA p<.01).
Overall 18.6% pts developed AML, time to progression was 24.5
months for RA pts and 5 months for RAEB or RAEBt pts. The medi-
an survival was: 30 months for RA and RARS pts and 10 months
for pts with RAEB RAEBt and CMML (p<.001). No difference in
survival was observed between the two groups when only pts
with isolated del(20q) were considered; a complex karyotype con-
ferred a shorter survival to pts with advanced MDS (p<0.004).
Seventeen out of the 28 pts with AL presented with AML or AUL,
median age was 62 years, in 6 pts the del(20q) was the sole cyto-
genetic abnormality; two pts presented with a secondary AML. A
CR rate of 70.5% was achieved after induction therapy, all but one
pts relapsed; the survival of pts with AML and AUL was not sig-
nificantly different when compared to pts with RAEB and RAEBt.
Unlike pts with advanced MDS, pts. with AML and AUL showing
only the del(20q) did not have a better survival in respect of the
group with a complex karyotype. There were 11 pts with ALL, 10
with B-ALL, median age 41.8 years. Seven pts presented a com-
plex karyotype, in only two cases was there an association with
Philadelphia chromosome. A low CR (54%) rate was observed
after induction therapy all pts relapsed after a median of 10.5
months. The diagnostic heterogeneity and the small number of pts
presenting with CMD did not allow analysis of presenting clini-
cal findings and prognosis. In pts with PV, ET and myelofibrosis the
presence of an isolated del(20q) was more frequent (78.7%). This
is the largest series reported in literature of del(20q) associated
with lymphoproliferative disorders, 11 CLL and 3 SLL, none of the
SLL cases presented normal clones or additional chromosomal
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changes; larger numbers of pts are required to determine wether
del(20q) is of prognostic significance. The del(20q) is expressed in
a big variety of hematological disorders, the low incidence of
del(20q) associated with PV reported in this series reflects the
few pts with this MD referring to the MDACC. Even if it is gener-
ally accepted to include MDS pts with del(20q) abnormality in a
good prognostic group in our series we cannot confirm this favor-
able course. An unfavorable outcome has also been observed in
the group of pts. presenting with AL.

PO226
PERICENTRIC INVERSION OF CHROMOSOME 9 IN MYELOPROLIFERATIVE
AND MYELODYSPLASTIC SYNDROMES

G. Sammarelli, S. Colla, S. Bonomini, N. Giuliani, A. Gaeta,
M. Mangoni, C. Caramatti, V. Rizzoli
Cattedra di Ematologia Università di Parma 

Pericentric inversion of chromosome 9 [inv(9)(p11;q13)] rep-
resents a minor chromosomal rearrangement which does not cor-
relate with abnormal phenotypes. Its incidence has been report-
ed to be about 1% in the general population. The pathogenetic
significance of inv(9) is still an enigma and results of investiga-
tions are controversial. Several reports has shown an increased
incidence of inv(9) in patients with different solid tumors and
hematologic diseases as compared with healthy controls. Other
authors, however, have found conflicting results. Here we report
data on inv(9) incidence in a group of 110 patients, 43 of whom
with CML and 67 with MDS, in order to establish a possible cor-
relation between this heterochromatic variant and the considered
pathologies. In our patients we observed an inv(9) incidence of
5.45%, which value is higher than the general population one
(1%). However we did not find a statistically significant increase
of inv(9) incidence (p>0.05), comparing our patients with healthy
controls, even if difference was large. In 3 of our CML patients
inv(9) was associated to t(9;22)(q34;q11): in all 3 cases the delet-
ed material from chromosome 22 was found to be translocated
to the homolog of chromosome 9 without pericentric inversion,
so showing a non random translocation event, contrary to most
of reports. Moreover the t(9;22) was always observed on the
same homolog in all analyzed metaphases, supporting the theo-
ry of clonal evolution of leukemic cells. In conclusion, although
our results have not shown a statistically significative increase
of inv(9) incidence in hematologic patients, it seems important
to point out that this and other pericentric rearrangements [es.
inv(1), dic(9;12)(p12;p11), dic(17;18) (p11;p11)] appear to occur
more frequently than expected in malignants cells. So it is rea-
sonable to suppose that they may have a prominent role in devel-
oping neoplasia, producing chromosomal instability.

PO227
MYELOPEROXIDASE ABNORMALITIES 

P. Vicinanza, M. Vicinanza
Servizio di Medicina di Laboratorio, Azienda Ospedaliera
“S. Giovanni di Dio e Ruggi d’Aragona”, Salerno 

Many automatic analyzers give the clinicians the possibility
of evaluating differential blood count exploiting perox cyto-

chemistry combined with cell volume measurement. We have
studied 36,000 peripheral blood samples of in- or out-patients,
and 3,000 controls whose MPXI (mean peroxidase value) was
between +10 and –10. Each sample was evaluated by the H3-
Bayer autoanalyzer, which exploits perox cytochemistry. MPXI
value allowed the allocation of each sample into one of three
groups: a) MPXI <-10; b) MPXI between –10 and +10; c) MPXI
> +10. Samples coming from subjects who were not affected by
acute or chronic diseases showed MPXI values= 0±10. We iden-
tified 1957 patients with myeloperoxidase deficiency (D-MPO),
648 with MPXI increase and 33,395 with normal MPXI. Two hun-
dred cases showing abnormal MPXI were also evaluated by cyto-
chemical staining of blood smears, and the results were in agree-
ment with the automatic evaluation. D-MPO patients had M/F
and adult/children ratios of 1.32 and 7.33, respectively. Only 12
were completely enzyme deficient: this group was composed by
pregnant women, kidney transplanted patients taking
cyclosporin-A, dialised patients, patients affected by liver dis-
eases or by cancer, anemia or dyslipidemia. Patients showing
partial D-MPO were affected by various diseases, including the
above mentioned: 68% of cases had neutrophil and 32% had
eosinophil MPO deficiency. We did not find associations between
the entity of D-MPO and diseases, although it is known that this
condition can impair anti-infective defenses.

PO228
SIMULTANEOUS OCCURRENCE OF t(9;12)(p23; p13) AND 
t(3; 7)(q26; q12) IN DE NOVO ACUTE MYELOID LEUKEMIA-M2

M.C. Cox, P. Panetta, S. Florio, A. Venditti, G. Del Poeta,
F. Buccisano, A. Tamburini, S. Amadori
Hematology, Ospedale S. Eugenio, “Tor Vergata” University, Rome 

We describe the simultaneous occurrence in an AML-M2
patient of two extremely rare translocations as the sole cytoge-
netic abnormalities: t(9;12)(p23; p13) and t(3;7)(q26; q12).
t(9;12)(p23; p13) has been recently described in 4 pts diagnosed
with various types of acute leukemias, the translocation has
been cloned and the fusion of ETV6 and JAK2 has been demon-
strated. The t(3; 7), up to now, has been described in one pt with
AML-M0 and the fusion of EVI1 and TCR-β has been shown. The
patient we describe was a 71-year old man with no prior histo-
ry of relevant disease, but exposed because of his occupation to
glues and adhesives, the immunophenotype showed markers of
immaturity: cd7+; cd34+; TdT+; c-kit+. He was responsive to
induction therapy obtaining a complete remission that lasted
six months. We think this case is worthy of note because this is
the second description of t(3;7)(q26; q12) in acute leukemia,
furthermore this translocation was associated with the very rare
t(9;12)(p23; p13).

PO229
TRI/ESASOMY 8 IN AML M5

L. Luciano, C. Selleri, A. Camera, M. Barone, M. Rossi, 
B. Rotoli
Cattedra di Ematologia, Federico II University, Naples 

Chromosome 8 polysomies represent rare non-random cyto-
genetic abnormalities mostly associated with myeloid leukemia

177

haematologica vol. 86(supplement to n. 10):october 2001

38th Congress of the Italian Society of Hematology, Florence, October 7-10, 2001



with short survival. We report a case of tri/esasomy 8 associat-
ed with acute myeloid leukemia M5 as sole cytogenetic abnor-
mality. At diagnosis, the patient showed the following karyotype:
47 XY +8 (80%) /50 XY +8+8+8+8 (20%). FISH analysis and
primed in situ labeling (PRINS), that analyzes even interphase
cells, showed a higher percentage of esasomy 8 cells (30%). The
patient was treated with the GIMEMA protocol AML 99P and
obtained clinical and cytogenetic remission. Since a HLA iden-
tical sister was available, the patient was addressed to allo-
geneic bone marrow transplantation. At the time of BMT, the
patient was in leukemia relapse, confirmed by FISH and PRINS
analysis that showed the same pattern as at diagnosis. After
engraftment, assessed by FISH and PRINS analysis (sex switch),
the patient received DLI infusion; at +7 months he is still alive
in complete remission. All cases of chromosome 8 polysomies
reported so far had FAB M5 phenotype and showed very short
survival. To our knowledge, this is the only case successfully
treated by BMT. After transplant, we decided to elicitate an
immunologic response (GvL) by DLI, assuming that these cells
may be more sensitive to the GvL effect because of overexpres-
sion of surface antigens, due to the polysomy.

chronic lymphocytic leukemia

PO230
CAMPATH-1H MEDIATES ANTIBODY-DEPENDENT CELLULAR CYTOTOXICITY
AND COMPLEMENT MEDIATED CYTOTOXICITY MORE EFFICIENTLY THAN
RITUXIMAB ON FRESHLY ISOLATED LEUKEMIC B CELLS

V. Facchinetti, R. Gramigna, C. Onofri, G. Dastoli,* A. Rambaldi,
J. Golay, M. Introna
Istituto Ricerche Farmacologiche Mario Negri, Milano;
*Roche Italia Spa

Rituximab and Campath-1H are unconjugated humanized
IgG1 monoclonal antibodies that recognize the CD20 and CD52
antigens. They are being proposed for the treatment of follicu-
lar and other B-NHL (rituximab) and of B-CLL (Campath-1H).
Their mechanism of action is thought to include antibody depen-
dent cellular cytotoxicity (ADCC) and complement mediated
cytotoxicity (CDC). The capacity of both antibodies to induce
ADCC and CDC has been studied nearly exclusively on B cell
lines and they have never been directly compared with each oth-
er. We have investigated the lysis of several different freshly
isolated cases B-CLL or mantle cell lymphomas induced by either
Rituximab or Campath-1H and through both CDC using the Ala-
mar blue test and ADCC using a human NK cell line (NKL) as
effector cells. In addition we have measured their capacity to lyse
3 different B lymphoma cell lines. Finally we have related our
findings to the levels of expression of the target molecules, CD20
and CD52, on the different cells. Both rituximab and campath-
1H induced efficient lysis of the different cell lines through
ADCC, reaching 60-80%. On the contrary, only campath-1H
antibody was able to induce ADCC in fresh leukemic samples,
reaching 40-70%, rituximab being virtually inactive. Similarly
campath-1H was shown to induce very strong CDC (80-99%) on
all CLL and MCL samples tested, whereas rituximab was in sev-
eral cases less active (1-90%). The particularly high killing capac-
ity of campath-1H relative to rituximab appears to be at least
in part due to higher expression levels of the CD52 molecules on
fresh leukemic samples relative to CD20, a phenomenon not
observed on the B cell lines tested where in fact both MAbs
showed similar activity. A more precise quantitative evaluation
of these molecules using calibrated beads will be presented
which may support the use of such determinations to predict the
in vitro and potentially in vivo response of different patients to
these therapeutic MAbs. 

PO231
THE EXPRESSION OF CD10 BY B-CELLS OF CHRONIC LYMPHOCYTIC
LEUKEMIA IS RELATED TO APOPTOSIS

M. Mangiola,* S. Zupo,* B.M. Oliva,# R. Massara,* V. Callea,#
C. Stelitano,# E. Rossi,° M. Spriano,° M. Brugiatelli,#
M. Ferrarini,* F. Morabito#

*Servizio di Immunologia Clinica, Istituto Nazionale per la 
Ricerca sul Cancro, IST, Genova; °Ematologia, A.O. San Martino,
Genova; #Centro Trapianti di Midollo Osseo, A.O. Bianchi-
Melacrino-Morelli, Reggio Calabria
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In the present study, we investigated whether the relation-
ship between CD10 expression and apoptosis is also demon-
strable for B-CLL cells. We analyzed 10 previously untreated B-
chronic lymphocytic leukemia (B-CLL) cases for CD10, annexin-
V expression and PI staining in the presence of various stimuli.
An increased expression of CD10 was found in B-CLL cells under-
going apoptosis in vitro, either spontaneously or drug-induced
or through signals delivered by surface IgM cross-linking. In par-
ticular, CD10 appeared to be expressed early during the apop-
totic process, soon after phosphatidylserine externalization and
before DNA fragmentation. In addition, VAD-fmk prevented
etoposide-induced expression of surface CD10 other than nuclei
fragmentation. Moreover, to demonstrate the finding that CD10
is expressed early during apoptosis but before DNA fragmenta-
tion, lymphocytes of a B-CLL case were exposed for 24 hrs to
etoposide in vitro. Based on correlated expression of CD10 and
PI, three different regions were recognized: the non apoptotic
CD10-/sub-G0 peak-, the apoptosis-prone CD10+/sub-G0 peak-

and the apoptotic CD10+/ sub-G0 peak+ cell sub-populations.
Furthermore, the same B-CLL cells were physically separated on
the basis of their CD10 expression. As expected, CD10+ cells also
showed a high proportion of Annexin V+ together with a signif-
icant amount of fragmented DNA. These findings indicate that
CD10 expression may represent a valuable marker for apoptosis
in B-CLL cells and suggest possible clinical applications in the
evaluation of pharmacological efficacy in vivo.

PO232
PERIPHERAL BLOOD CD38 EXPRESSION PREDICTS TIME TO RE-TREATMENT
IN B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA PATIENTS RESPONDING TO
FIRST-LINE THERAPY WITH HIGH-DOSE CHLORAMBUCIL 

F. Morabito,* M. Mangiola,* B. Oliva,° C. Stelitano,° V. Callea,°
S. Deaglio,@ P. Iacopino,* M. Brugiatelli,# F. Malavasi^

*Centro Trapianti di Midollo Osseo, 2°Divisione di Ematologia;
#Centro per le Microcitemie, Dipartimento di Ematologia, Azien-
da Ospedaliera “Bianchi-Melacrino-Morelli”, Reggio Calabria;
@Dipartimento di Biologia, Genetica e ^Biochimica, Università 
di Torino

The aim of this study was to evaluate the prognostic impact
of CD38 expression by peripheral blood lymphocytes on time to
retreatment (TTR) in previously untreated B-CLL patients
responding to first-line treatment with HD-CLB. Patients were
prognostically stratified according to NCI-revised Rai and Binet
stages, total tumor mass (TTM) score and bone marrow histol-
ogy pattern. Out of 161 untreated cases evaluated for CD38
expression, 62 were subsequently treated with HD-CLB. Six
patients failed to respond, 3 were unavailable for analysis, while
33 achieved complete (CR) and 20 partial response (PR). Low-
dose chlorambucil as maintenance chemotherapy was given to
43 patients. The overall median TTR was 32.5 months (95% C.I.,
25.5-39.5). Age at the time of treatment, sex, TTM score and
bone marrow histology pattern failed to be significant predic-
tors of TTR. Indeed, univariate analysis demonstrated that i) ear-
ly Binet and NCI-modified Rai stages, ii) CR achievement iii)
maintenance treatment with low-dose CLB and iv) CD38 expres-
sion below the median value for both percentage and mean flu-
orescence intensity (MFI) were associated with a statistically
longer TTR. In multivariate analysis, the use of maintenance

chemotherapy, the achievement of a CR status after HD-CLB
and CD38 expression below the median values yielded an inde-
pendent prognostic impact on TTR.

PO233
CHRONIC LYMPHOCYTIC LEUKEMIA AND HEPATITIS C VIRUS INFECTION

M.R. Villa, F. Chiurazzi, P. Della Cioppa, N. Marra, 
M. Brugiatelli, N. Di Renzo, F. Dore, A. Andriani, L. Laurenti, 
P.F. Ballerini, E. Salerno, A. Febbraro, A. Ambrosetti, 
M. Montillo, M. Badone, P. Fazi, M. Vignetti, B. Rotoli
the GIMEMA group 

Following the observation of a high frequency of HCV infec-
tion in NHL patients, the HCV prevalence study has been expand-
ed to CLL patients. In a preliminary study in Naples, 205 cases
with typical CLL (CD5+, CD23+), never transfused, showed HCV
prevalence 18%, four fold higher than an age-matched control
population (4.7%). A more significant datum came from patients
with atypical forms (CD5-): 12 of 33 patients (36,4%) had HCV
antibodies. No correlation with hepatitis B markers was found.
Aiming to compare the epidemiological data from Campania
with those from other Italian regions, a collaboration with the
GIMEMA group was started to obtain results that involve the
entire national territory. The national study has just started; the
initial data show results which agree with the regional ones. In
a population of 811 patients with typical CLL, HCV prevalence
is 12.7%. In the CD5- group, HCV-positive patients are 24.7%
(21/85). These results were not uniform in all Italian regions; in
a few Italian region (e.g. Piedmont, Umbria) as well as in some
foreign countries (England, Canada, France) there was no excess
prevalence of HCV infection in CLL patients. This may depend
upon a local reduced incidence of HCV infection associated with
low immigration flow. A preliminary analysis shows no difference
in some clinical parameters (age, lymphocytosis, Hb, Plt, spleen)
in HCV- compared to HCV+ CLL patients. A working hypothesis
is that HCV, which is a lymphotropic virus, while stimulating the
immunological system, could be inserted in the multistep leuke-
mogenesis pathway, causing mistakes in the mechanism of cell
growth or in the processes of apoptosis. A national registry for
CLL is going to be created in Italy; if our hypothesis is correct,
we should find a higher incidence of CLL in regions where the
infection by HCV is higher.

PO234
EFFICACY AND TOLERABILITY OF RITUXIMAB IN ELDERLY PATIENTS WITH
PREVIOUSLY UNTREATED CHRONIC LYMPHOCYTIC LEUKEMIA OR SMALL
LYMPHOCYTIC LYMPHOMA

G. Vietti Ramus, L. Tonda
UO Oncologia, Ospedale San Giovanni Bosco, Torino 

Elderly patients are more susceptible to develop toxicity to
chemotherapy approach. Rituximab (R) is a chimeric anti-CD20
monoclonal antibody approved for the treatment of relapsed or
refractory low grade B-cell non-Hodgkin’s lymphoma. R medi-
ates host effector functions effectively and is less toxic than
chemotherapy. We evaluated the response rate, as well as the
toxicity, of R monotherapy in elderly patients with previously
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untreated chronic lymphocytic leukemia (CLL) or small lympho-
cytic lymphoma in leukemic phase (SLL). We treated 10 patients
(6 males and 4 females; mean age 78, range 71-89). Treatment
was based on the presence of signs and/or symptoms attributed
to CLL (6 pts) or SLL (4 pts). Performance status (PS) before treat-
ment was: 0 10% (1/10), 1 30% (3/10), 2 50% (5/10) and 3 10%
(1/10). Treatment consisted of 6 weekly infusions of R at 375
mg/mq/week. Weekly dose was divided in two consecutive days
until circulating lymphocytes were < 40,000/m3. In an intent-to-
treat analysis the overall response rate was 90% (9/100). Four pts
(40%) achieved a complete response (CR), 5 (50%) a partial
response (PR) and 1 (10%) a stable disease (SD). Responses were
distributed: CLL 100% (3 CR, 3 PR); SLL 75% (1 CR, 2 PR, 1 SD).
All patients completed the therapy. Treatment was very well tol-
erated with an infusion-related syndrome noted only in 1 patient
(hypotension, nausea and chills); infusion-related side effects
resolved rapidly. The median time to progression has not yet been
reached. One year progression-free survival is 60%. Duration of
response remains to be determined. PS after treatment was: 0
30% (3/10), 1 60% (6/10), and 2 10% (1/10). Mean blood counts
before versus after treatment in CLL were: circulating lymphocytes
66,700 vs 2,230/m3, neutrophils 1,880 vs 2,890/m3, Hb 10.8 vs
11.5g% mL, platelets 158,000 vs 153,700/m3. Mean bone marrow
lymphocytes in CLL were 68% before treatment vs 22% after.
Mean blood counts before versus after treatment in SLL were:
circulating lymphocytes 36,900 vs 2,120/m3, neutrophils 1,895 vs
3,150/m3, Hb 10.5 vs 11.5g% mL, platelets 289.000 vs 279,700/m3.
Mean bone marrow lymphocytes in SLL were 59% before treat-
ment vs 35% after. This report suggests that R treatment in elder-
ly patients with symptomatic CLL or SLL is safe and effective. The
advantage of using R as first-line treatment in elderly is lower tox-
icity with equivalent efficacy rates. In previously untreated CLL or
SLL with progressive disease, R monotherapy should be considered
as an attractive first-line therapy for patients who cannot toler-
ate chemotherapy, and particularly for elderly people. Because it
does not induce resistance, it can be used repeatedly.

PO235
A NEW PURGING STRATEGY: EX VIVO TREATMENT BY MABTHERA 
(ANTI-CD20) OF PERIPHERAL BLOOD STEM CELL GRAFT AND IN VIVO
PURGING OF B-CHRONIC LYMPHOCYTIC LEUKEMIA PATIENTS

S. Volpe, G. Marcacci, N. Cantore, F. Capone, E. Volpe
Department of Hematology, A.O. San.G. Moscati, Avellino 

Mabthera is a chimeric anti-CD2O monoclonal antibody
(MoAb) that selectively binds the CD2O antigen found on the
surface of malignant and normal B cells. Mabthera is the first
antibody approved and utilized for the treatment of low grade
lymphomas. We report a case of a patient with CLL in which
Mabthera was used for in vivo purging of residual B cells cont-
aminating PBSC graft, after that this monoclonal antibody was
bound ex vivo on the surface of B lymphocytes just before infu-
sion and the elimination of B-cells was assigned to the immune
system of the patient. A 48 year-old man with B-CLL (stage Rai
II) was treated with 4 cycles of fludarabine (25 mg/m2 for 5 days
at 28 day intervals). He achieved a complete response with nor-
mal peripheral blood and bone marrow lymphocyte counts, but
immunophenotypic analysis showed that 28.7% of peripheral
blood lymphocytes and 35.7% of bone marrow lymphocytes

were CD19+ CD5+. He has undergone PBSC mobilitization using
CTX (3.5 gr/m2/die) and VP16 (300 mg/m2/die) for 2 days followed
by daily rhG-CSF (5 mg/kg s.c.). Leukapheresis collection of PBSC
was performed on the 12th day using Fresenius separator. The
apheresis product contained 3.6×106/kg CD34+, and 29.7% of the
total cells were CD19+ CD5+ (residual B-CLL cells). We performed
conventional cryopreservation of this buffy coat. After a month
the patient was undergone a BEAM conditioning chemotherapy
followed by reinfusion of the Mabthera manipulated autograft.
In brief: PBSC were rapidly thawed at 37°C and normal saline
(volume 1:1) was added drop by drop. After centrifugation (2500
rpm x 15 min.) the supernatant was discarded and the pellett
resuspended with 100 mL of RPMI1640 medium (containing
heparin 10 UI/mL). Mabthera was added (100 mg for each bag)
and after a 30' incubation (at room temperature) the cells were
washed with RPMI1640 medium. Evaluations on the final mate-
rial showed a viability of 92% with a recovery of 67% of the total
CD34+ cells collected prior to cryopreservation. The patient was
premedicated with acetaminophen plus diphenhydramine and
the cells were rapidly infused (2.4×106/ kg CD34+ were finally
infused). Non adverse reaction was shown during the infusion.
Hematological recovery was on 16th day (PMN > 500 /m3) and
on 24th day (Plts. > 50,000 /m3); complications were limited to
neutropenic fever and mild mucositis. The patient is now in clin-
ic-hematological remission 28 months after transplant. This is a
new concept of B-celI purging in B-CLL patients and it is our
opinion that this method can be extended to all B-ceIl CD20+

lymphomas. 

PO236
FLUDARABINE IN COMBINATION WITH CYTOXAN IS HIGHLY 
EFFECTIVE AS FRONT-LINE THERAPY IN ACTIVE 
B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA

M. Spriano,* E. Rossi,* A.R. Vimercati,* D. Pierluigi, A. Polacco,°
T. Chisesi,° G. Santini*
*Department of Hematology, S.Martino Hospital, Genoa; 
°Department of Hematology, Venice Hospital, Venice 

Fludarabine (FLU) alone or in combination has been reported
to be effective both in pretreated and untreated in B-CLL. Gran-
ulocytopenia and infection were the major adverse events. In vit-
ro studies showed a synergic activity of Flu with other drugs, in
particular with mitoxantrone, epirubicin and cyclophosphamide
(Cy). In a retrospective study of 65 pretreated patients with B-
CLL we obtained an high response rate (73%). Here we report the
results of a retrospective study in a cohort of 15 untreated
patients with B-CLL performed in 2 Departments of Hematology.
All patients had a confirmed diagnosis of active B-CLL, were free
of active bacterial or viral infection and were 18 years old or
above. All patients were treated with FLU 30 mg/m2 days 1-3,
i.v. plus Cy 300 mg/m2 days 1-3, i.v. every 4 weeks for at least 2
courses or till the best response. Patients received antibiotic pro-
phylaxis throughout treatment and growth factor (G-CSF) when
grade III granulocytopenia (WHO) occurred. Response and toxi-
city were assessed according to the current criteria (NCI and
WHO). Fifteen patients entered the study. 13 were males and 2
females, mean age was 65 (range 38-77), mean time between
Dx-Tx was 15 months (range 1-147). Thirteen patients were in
the intermediate risk stage (Rai I=5 + Rai II=8) and 2 in the high
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risk; median lymphocytes in peripheral blood were 40.3×109/l
(range 5.2-100.0). All 15 patients received at least 2 courses
(range 2-6, mean 4) and 14 were evaluable for toxicity and
response. Only 4 patients experienced major hematological tox-
icity (WHO=3). We observed 6 CR (42.8%) 4 of which were mol-
ecular CR and 6 PR (42.8%) Overall response was 85,6%.Refrac-
tory patients were 2 (14.3%). Mean follow up is 9 months (range
1-31) and the mean response duration is 7 months (1-25). Two
patients in PR showed DP and 1 is dead. Our preliminary data
confirms the high efficacy of the Flu + CY regimen in previous-
ly untreated patients with B-CLL. Tolerability is good but these
data need to be confirmed in a larger group of patients. 

PO237
CLINICAL PROGNOSTIC FACTORS IN B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA IN RAI STAGE 0: RETROSPECTIVE ANALYSIS OF 165 CASES

V. Callea, P. Iacopino, D. Princi, C. Caridi, D. Tebala,
C. Stelitano, R. Mandaglio, S. Neri, F. Morabito, F. Nobile,
M. Brugiatelli
Dipartimento Ematologia, Azienda Ospedaliera 
Bianchi-Melacrino-Morelli, Reggio Calabria 

From 1979 to 1999, 165 B-CLL patients in Rai stage 0, con-
secutively observed in our institution, 83 males, mean age of
66.6 years, were retrospectively evaluated. Survival: after a medi-
an follow-up of 57.7 months, 41 patients (24.8%) have died, 22
(13.3%) of CLL related causes (disease progression, infections,
Richter syndrome), with a median overall survival of 11.5 years,
shorter than that of sex- and age-matched inhabitants of our
region. Considering disease-related deaths, survival was similar
to patients who died of non CLL-related causes and to normals.
No difference in specific survival was observed between smol-
dering or indolent CLL, according to Montserrat and the French
group, cases and the remaining ones. Finally, non progressive
patients showed the same survival as the normal population. In
multivariate analysis, age over 60 years and disease progression
were the two independent negative factors. Disease progression:
62/165 patients progressed in clinical stage or reached a Total
tumor mass (TTM) score > 9, threshold for treatment in our insti-
tution. The median time to progression was 36.3 months. French
criteria for smouldering disease, in both versions (A’ and A’’),
well identified patients with rapid progression. In multivariate
analysis, four independent variables were identified, in order of
relative risk (RR): i) lymphocyte doubling time (LDT) < 12 months
during the first year of observation (RR 16.0); ii) TTM > 5, cor-
responding to > 25×109/L (RR 4.6); iii) age > 60 years (RR 2.3);
iv) peripheral lymphocytosis increase > 25% after the first year
of observation (RR 2.0). Thus patients were divided into three
groups with: 1) no risk factor, 2) at least one with the exclusion
of LDT< 12 months; 3) at least LDT <12 months, with progres-
sion free survival rate at 10 years of 63.2%+12.1%, 37.2%+7.7%
and 0%, respectively, (p=0.0001).

Study supported by AIL, Associazione Italiana contro le
Leucemie, Sezione “Alberto Neri”, Reggio Calabria.

PO238
PERIPHERAL CD34+/CD19+/CD5+ CELLS IN PATIENTS 
WITH B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA

F. Stagno, A.M. Santonocito, U. Consoli, P. Guglielmo
Chair and Division of Hematology, University of Catania

Chronic lymphocytic leukemia (CLL) is widely considered a
clonal expansion of neoplastic B-lymphocytes frozen at an inter-
mediate stage of B-cell differentiation. Sporadic evidences, how-
ever, has been reported of abnormalities in the stem cell com-
partment of CLL patients, suggesting an origin of the leukemic
process at a stage of B-cell maturation pathway earlier than
that generally accepted. Since autologous stem cell transplan-
tation represents a new therapeutic approach for selected sub-
sets of CLL patients, the question of whether or not CD34+ cells
could be intrinsically abnormal in B-CLL deserves further stud-
ies. In the present report, circulating CD34+ cells from patients
with typical B-CLL have been studied by multiparametric flow
cytometry in attempt to provide information on whether they
could express the peculiar CD19+/CD5+ B-CLL phenotypic pat-
tern. Peripheral blood samples from 14 patients of both sexes
with CD5+ B-CLL (7 untreated in early Rai stage; 7 treated in
advanced Rai stage; mean age: 62.5 yrs) were evaluated. Seven
healthy subjects, matched for sex and age, served as controls.
Samples were first isolated through Ficoll-Hypaque, washed,
resuspended and incubated with CD34 PE, CD5 FITC and CD19
PerCP conjugated antibodies. Multiparametric flow cytometric
analysis, by combining FW-SC and RT-SC parameters with the
three fluorescence signals, was performed with Cellquest soft-
ware and at least 500,000 total events were acquired in list
mode to a FACScalibur flow cytometer. Three color isotypic con-
trols and fluorescence background were always quantitated. All
B-CLL patients showed detectable amount of circulating CD34+

cells, which were significantly higher than normal controls (mean
0.39±0.24% vs. 0.19±0.08%: p=0.01). No CD34+ cell co-express-
ing CD19+/CD5+ could be detected in control subjects, whereas
the majority of B-CLL patients (10/14; 71%) exhibited small but
clearly detectable fractions (range: 0.02-0.2%) of peripheral
CD34+ cells bearing CD19+/CD5+ phenotype (p=0.01). No statis-
tically significant correlation between these CD34+/CD19+/CD5+

cells and either WBC (r= -0.1) or absolute lymphocyte count (r=
-0.04) or Rai stage (r= - 0.01) could be found. When we com-
pared the untreated B-CLL patients with the treated ones we did
not find any difference in CD34+ (p=0.58) and
CD34+/CD19+/CD5+ cell populations (p=0.75). These findings,
although preliminary, provide evidence that a small subset of
CD34+ cells co-expressing the typical B-CLL phenotype
CD19+/CD5+ circulate in peripheral blood of both untreated and
treated CLL patients. Although this does not constitute demon-
stration of the leukemic lineage of the CD34+/CD19+/CD5+ sub-
set, it should recommend further investigations in this matter in
order to guarantee the safety of therapeutic procedures such as
autologous stem cell transplantation.
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PO239
CD69 EXPRESSION IN B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA

G. D'Arena, N. Cascavilla,* G. Nunziata, M. Dell'Olio,*
F. Annarumma, L. Savino,* G. Perla,* R. Colella Bisogno,
A.M. Carella,* G. Pistolese
Department of Onco-Hematology, OO.RR. "San Giovanni di Dio e
Ruggi d'Aragona" Hospital, Salerno, *Division of Hematology,
IRCCS "Casa Sollievo della Sofferenza", San Giovanni Rotondo 

A highly variable clinical course characterizes B-cell chronic
lymphocytic leukemia (B-CLL). In this view, the search for prog-
nostic factors, such as the expression of surface molecules, in an
attempt to discriminate which patients will experience a more
aggressive disease, thus needing more intensive treatment, is a
very exacting work for several investigators. We analyzed the
clinico-biological features of 92 immunologically typical (CD5+

CD23+) B-CLL patients stratified according to the expression of
CD69, an antigen that was the earliest expressed on stimulated
lymphocytes. Forty-eight (52%) patients expressed CD69 in more
than 30% of CD19-positive cells, without differences by age,
gender, typical or atypical morphology (FAB criteria), expression
of FMC7, CD79b and CD38, as well as density of CD20, CD22 and
surface membrane immunoglobulins between the two groups
of patients. However, peripheral blood lymphocytosis (p = 0.001)
and B and C Binet stages (p = 0.0007) were found to be closely
associated with CD69 expression. In addition, in the CD69+ group
t12 was more represented while del 13q14 was detected more
frequently in the CD69- group (p 0.03). Finally, median survival
of CD69-positive B-CLL patients was 98 months, while it was not
reached at 150 months in the CD69- patients (p = 0.006). In con-
clusion, our data clearly indicate that CD69 expression on neo-
plastic B-lymphocytes may be an additional useful tool to bet-
ter recognize patients with an unfavorable clinical course in 
B-CLL. 

PO240
EVIDENCE FOR ABNORMAL ANGIOGENESIS IN EARLY B-CELL CHRONIC
LYMPHOCYTIC LEUKEMIA

S. Molica, D. Levato, G. Vitelli,* L. Tucci,° D. Ribatti,# A. Vacca@

Medical Oncology, Azienda Ospedaliera “Pugliese-Ciaccio”,
Catanzaro; *Clinical Pathology, IRCCS “Regina Elena”, Roma; 
#Istitute Human Pathology, University of Bari; 
@Department Biomedical Sciences and Oncology, University of
Bari 

Recent reports have shown that angiogenesis is increased in
B-cell chronic lymphocytic leukemia (CLL) patients. However,
studies dealing with patients in early disease (i.e., Binet stage A)
are absent. We addressed such an issue by measuring the degree
of bone marrow (BM) angiogenesis in 45 Binet stage A patients
and comparing it to normal control BM sections (n=12). The
microvessels in BM sections were delineated by immunohisto-
chemistry using antibodies to factor VIII. BM angiogenesis was
evaluated as either microvessel area (mm2 ×10-2) or microvessel
density [mean micovessel number per 600 × high power field
(hpf). The area occupied by microvessels was estimated by using
the direct planimetric method of point counting as modified by
Vacca et al. (1993). Microvessel area expressed as median value

was increased in BM of stage A CLL patients (0.709 mm2 ×10-2;
range, 0.451-4.128) in comparison to controls (0.090 mm2 ×10-

2; range, 0.060-0.1260; p<0.0001, Mann-Whitney test). The
median microvessel count/hpf was also higher in CLL patients
(5.0) than in normals (0; p<0.0001). As a matter of fact, the two
methods for assessing BM angiogenesis closely correlated to
each other (r=0.958; p< 0.0001).  Increased BM angiogenesis did
not reflect clinico-hematologic features of CLL such as the his-
tologic pattern of BM involvement (p=0.5), absolute peripheral
blood lymphocytosis (p=0.5), LDH (p=0.45), lymphocyte dou-
bling time (p=0.5), β2-microglobulin (0.605). In the same cohort
of patients we measured serum levels of vascular endothelial
growth factor (VEGF) and basic fibroblastic growth factor (β-
FGF). When looking for association between serum concentra-
tion of these angiogenic cytokines and BM angiogenesis, a sig-
nificant correlation was found between microvessel area and
serum concentration of VEGF (p=0.01). Finally, the pattern of BM
angiogenesis was tested as predictor of disease-progression.
Stage A patients whose BM microvessel area was higher than the
75th percentile (0.9 mm2 ×10-2) were more likely to progress to
a more advanced clinical stage than patients with BM microves-
sel area lower than 75th percentile (p=0.03). In conclusion, our
results provide a clear evidence for an increased BM angiogen-
esis in CLL patients with early disease. Increased BM angiogen-
esis identify a subset of stage A patients at higher risk of 
disease-progression.

PO241
SERUM LEVELS OF INTERLEUKIN-6 CORRELATE WITH RISK 
OF DISEASE-PROGRESSION IN B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA

S. Molica, D. Levato, G. Vitelli,* G. Digiesi*
*U.O. Oncologia Medica, Azienda Ospedaliera “Pugliese-Ciaccio”,
Catanzaro; Patologia Clinica, IRCCS “Regina Elena”, Roma 

Interleukin-6 (IL-6) has relevant bioregulatory effects and
serum levels of IL-6 are often increased in several lymphoid neo-
plasms. In B-cell chronic lymphocytic leukemia (CLL) constitutive
cellular expression and serum release of IL-6 has been reported.
More recently, a correlation between IL-6 serum levels and clin-
ical outcome was reported in CLL (Blood 2001, 97:256). In an
attempt to validate these observations, we measured IL-6 levels
in fozen sera taken at the time of diagnosis in 60 CD5-positive
B-cell CLL patients using a commercial ELISA assay. Levels of IL-
6 ranged from 0 to 69.6 pg/mL (median, 0.80 pg/mL). Further-
more, they increased as a function of clinical stage (Stage A,
median 0 pg/mL, range, 0-42.1 pg/mL; Stage B, median 5.4 pg/mL,
range, 0-44.2 pg/mL; Stage C, median 6.3 pg/mL, range, 0-69.6
pg/mL; p = 0.001, Kruskal-Wallis test). The same applied when
patients with different clinical stages were stratified into two
groups according to median value of IL-6 (i.e., below and above
0.80 pg/mL)(p=0.03). Increased levels of IL-6 did not parallel clin-
ico-hematological parameters representative of tumor mass
and/or disease-activity such as absolute peripheral blood lym-
phocytosis (p=0.485), histopathologic pattern of bone marrow
involvement (p=0.915), lymphocyte doubling time
(LDT)(p=0.686), β2-microglobulin (p=0.824). After a median fol-
low-up time of 13 months (range, 2 to 40 months) 13 out of 41
(31.7%) stage A patients progressed to a more advanced clinical
stage (i.e., 6 to B and 7 to C), the risk of disease-progression at
24 months being 42.9%. Interestingly, patients whose IL-6 serum

182

haematologica vol. 86(supplement to n. 10):october 2001

Posters - Chronic Lymphocytic Leukemia



levels were above the median value had an increased risk of dis-
ease progression (median, 33 months) in comparison with those
with IL-6 levels below the median value [median not reached at
40 months; p=0.04, hazard risk (HR) 0.292; 95% confidence
interval 0.108 to 0.973]. From our observations it can be argued
that levels of IL-6 are not invariably high in B-cell CLL. Noneth-
less, stage A patients with higher levels were more likely to
progress to a more advanced clinical stage thus suggesting a
possible role of IL-6 in the mechanisms of tumor progression.

PO242
FLUDARABINE AND CYCLOPHOSPHAMIDE FOR THE TREATMENT 
OF ADVANCED CHRONIC LYMPHOCYTIC LEUKEMIA

M. de Simone, E.M. Schiavone, G. Mele, C. Copia, 
M. Annunziata, S. Annunziata, S. Palmieri, B. Pocali, 
F. Pollio, F. Ferrara
Divisione di Ematologia, A.O.R.N. “A. Cardarelli”, Napoli 

In vitro studies have shown synergistic activity of the combi-
nation of fludarabine (FLU) and cyclophoshamide (CY). In addi-
tion, recent investigations reported encouraging results of FLU-
CY in patients with chronic lymphoproliferative disorders. The
aim of our study was to assess the efficacy, toxicity and costs of
FLU-CY combination in a series of 18 consecutive patients with
chronic lymphocytic leukemia (CLL). From January 1999 to
December 2000, 18 patients with advanced CLL were treated
with FLU at 30 mg/m2 and CY at 300 mg/m2 daily for 3 days,
intravenously. The median age was 62 years (range 46-74). Five
patients (28%) received FLU-CY at the diagnosis (2 in Rai stage
4 and 3 in Rai stage 2 with bulky disease), while 13 (72%) had
been previously treated (median chemotherapy lines: 1.5, range
1-5). In particular, 4 patients with CLL had been pretreated with
FLU alone and 2 had relapsed from autologous stem cell trans-
plantation (ASCT). Criteria for complete remission (CR) included
disappearance of all palpable disease, normalization of blood
count and no detectable CD5/CD19 positive cells at flow cytom-
etry. Partial response (PR) was defined as 50% or more reduction
of palpable disease as well as 50% improvement over baseline of
hematologic parameters. Any other response was considered as
a failure. Evaluation for response was done after 4 courses, at the
end of treatment and every three months during the follow-up.
14 out of 18 (78%) patients achieved CR, 3/18 (17%) obtained
PR and one (5%) showed progression of the disease. CR rate was
100% (5/5) for patients receiving FLU-CY as first line therapy
and 69% (9/13) for pretreated patients. The main complication
of therapy was related to severe neutropenia (granulocytes less
than 500×109/L), which occurred in 7 out of 18 patients (39%)
and required G-CSF administration. Pneumonia or sepsis occurred
in 6 cases (33%), resulting in 1 death in the patient relapsed
from ASCT, while additional 5 patients experienced FUO. Blood
transfusions were required in 4 patients (22%). The median CR
duration was 10 months (range 1-14). Ten patients are alive in
continuous CR at the time of writing. Our data demonstrate the
feasibility and efficacy of FLU-CY combination regimen in a
patient population suffering from CLL, with a median age of 62
yrs. In addition, as compared to the standard FLU treatment (25
mg/m2 for 5 days), a reduction of costs of more than 40% was
registered (cost of 6 cycles 12800 € for FLU vs. 7720 € for FLU-
CY, respectively), FLU-CY requiring three days of hospital admi-
assion and reduction of 28% FLU amount. In conclusion, although

myelosuppression and infections remain major complications of
FLU-CY, raising the opportuness of prophylactic use of G-CSF in
the elderly patient population at least, the high efficacy and the
reduced costs of such a therapeutic regimen, make it a candidate
for first line treatment of advanced CLL. 

PO243
INCIDENCE OF SECOND MALIGNANCY IN B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA: RETROSPECTIVE STUDY ON 642 PATIENTS FROM
A SINGLE INSTITUTION

V. Callea, F. Morabito, C. Stelitano, A. Attinà, A. D’Angelo,
F. Nobile, M. Brugiatelli
Dipartimento Ematologia, Azienda Ospedaliera “Bianchi-Mela-
crino-Morelli” Reggio Calabria 

The incidence of second malignancy (SM) was retrospective-
ly analyzed on 642 chronic lymphocytic leukemia (CLL) patients
consecutively observed in our institution. SM was found in 89
patients (13.8%): in 13 of them before CLL diagnosis, in 8 at the
same time and in the remaining 68 subsequently (51.4% with-
in the first five years). Skin (19.1%), gastrointestinal tract
(17.9%), lung (17.9%), breast (11.2%) and prostate (5.6%) were
the most frequently involved sites. Transformation into aggres-
sive non-Hodgkin’s Lymphoma (Richter syndrome) occurred in
17.9% of cases. After excluding cases with SM preceding CLL,
629 patients were accounted, 352 males and 227 females, mean
age 66.2+10.3 years and with the following stage distribution
at diagnosis: 408 in stage A according to Binet, 118 B, 59 C; 216
stage O according to Rai, 304 I-II, 65 III-IV. At the time of analy-
sis, 224 patients are alive, 226 dead and 178 lost to observation.
Death causes were: 41.1% CLL progression, 17.6% infection,
9.2% SM, 3.0% Richter syndrome, 28.6% other causes. In uni-
variate analysis, only stage according to Binet showed a nearly
significant relationship (p=0.051) with SM occurrence; in fact,
70.8% of SM were diagnosed in stage A cases, as expected
because of their longer survival. In order to investigate the
impact of chemotherapy on SM incidence, also patients with
SM contemporary to CLL diagnosis were excluded; on the
remaining 621 cases, 68 second malignancies were reported. A
trend for a higher SM frequency in treated patients, 50/68 (73%),
was found as compared with untreated ones (p=0.139). Both
treatment and Binet stage entered a multivariate analysis mod-
el and both resulted significant with a relative risk of SM occur-
rence of 2.2 and 1.1, respectively.

Study supported by AIL, Associazione Italiana contro le
Leucemie, Sezione “Alberto Neri”, Reggio Calabria. 

PO244
SECOND AND FAMIlY MALIGNANCIES IN PATIENTS WITH 
CHRONIC LYMPHOCYTIC LEUKEMIA

V. Sancassani, F. Rossini, E.M. Pogliani, G. Corneo
Divisione di Ematologia, Nuovo Ospedale S. Gerardo, Monza 

We have analyzed second malignancies (SM) and family
malignancies in a group of 347 pts affected by chronic lympho-
cytic leukemia. SM were present in 62 patients (17.9%): in 16
diagnosis was contemporaneous with the diagnosis of CLL; in 14
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patients a SM was diagnosed within two years from the diag-
nosis of CLL, in 15 patients between 2 and 8 years, while in 9
patients it was diagnosed 8 years or more after CLL. Skin, (26%),
lung (17%) and gastrointestinal tract (14%), breast (8%),
prostate (6%), kidney (6%) were the most frequent sites of SM.
In 29/62 cases SM developed in patients who had never received
antileukemic therapy: this underlies the importance of the
immune defects associated with CLL in the genesis of this severe
complication. A family survey has shown that 19/347 (5.5%)
patients had at least one first-degree relative affected by a
hematological neoplasia. Overall 23 cases were found: five CLL,
nine acute lymphoblastic leukemias, one acute myeloblastic
leukemia, eight non-Hodgkin’s lymphomas.  Three families with
more than one individual affected by CLL were identified. Fam-
ily #1: two brothers, aged 63 and 61 at diagnosis, were affect-
ed by stage A CLL according to Binet: they are still out of ther-
apy with no signs of progression after 6 and 5 years from diag-
nosis.  Family #2: three brothers: one patient with stage A at the
onset progressed and received treatment after 19 months; one
died of lung cancer. no follow-up data are available about the
third brother. Family #3 is composed by three sisters; one of
them is out of therapy after 10 months after diagnosis; no fol-
low-up data are available about the other two sisters

PO245
RITUXIMAB AS SINGLE AGENT IN LYMPHOPROLIFERATIVE DISORDERS
REFRACTORY TO CHEMOTHERAPY: PRELIMINARY RESULTS

F. Chiurazzi, M.R. Villa, P. Della Cioppa, M. Rossi,
M. Mazzarella, L. Catalano, B. Rotoli
Chair of Hematology, “Federico II”, University of Naples  

Rituximab (Mabthera) is a humanized murine anti-CD20
monoclonal antibody used in the treatment of follicular and low
grade lymphomas. In accordance with literature showing good
safety and tolerability of the molecule, we decided to treat
patients with refractory lymphoproliferative disorders. The
schedule utilized was 375 mg/m2 in weekly administrations. We
have treated 6 CLL and 2 low grade NHL; all patients were refrac-
tory to at least 3 lines of chemotherapy, all showing signs of pro-
gressive disease. All CLL patients were in stage IV according to
the RAI classification, showing a manifest leukocytosis (WBC
50,000-240,000/m3), in 5 cases with transfusion support require-
ment; the two NHL showed abdominal bulky and considerable
superficial lymph node enlargement. The adverse effects, limit-
ed to the first administration, were correlated with leukocytosis
and controlled with anti–histaminic and steroid therapy. We
used anti-infective prophylaxis with quinolones during the treat-
ment. White blood cell count, at the end of therapy, was dra-
matically reduced in all patients with CLL (WBC <10,000/m3)
since the first administration, and in 2 cases the differential
count was normalized; transfusional requirement disappeared in
3 cases and was remarkably reduced in two (mean Hb before
treatment 7.4 gr/dL; after treatment 9.6 gr/dL). In 2 patients
with severe thrombocytopenia, platelet count showed an aver-
age increase of 50,000/m3. The two patients with NHL did not
show any important change of lymph node diameters. During the
treatment, hematological toxicity and infectious complications

were not observed. The remission time was from 5 to 8 months.
In two relapsed CLL patients, we have repeated a second course
of therapy, obtaining the same efficacy and remission duration.
In a patient with NHL a maintenance treatment with monthly
administration was tried, but the results were unsatisfactory.
Our experience, although limited to a few cases, shows that rit-
uximab therapy is an effective and well tolerated treatment in
CLL patients with resistant leukocytosis; it seems less effective
in monotherapy in refractory low grade NHL patients. 

PO246
PROGNOSTIC SIGNIFICANCE OF CD38 AND FMC7 EXPRESSION IN
B-CHRONIC LYMPHOCYTIC LEUKEMIA

G. Pagnucco, F. Ardizzone, L. Vanelli, M. A. Maiocchi, A. Tenore,
E. Consensi, S. Caberlon, L. Zenone Bragotti, F. Passamonti, 
E. Brusamolino, M. Lazzarino, C. Bernasconi
Division of Hematology, Policlinico S. Matteo IRCCS, University of
Pavia

The clinical course of B-CLL is variable. Whereas some patients
with CLL have a normal life span, surviving prolonged periods
without requiring therapy, others die within five years after diag-
nosis despite aggressive treatment. Recent data indicate that
CD38 expression may be associated with unmutated IgV genes
and that CD38 positive cases are characterized by a poor out-
come. Furthermore the expression of FMC7 was correlated to tri-
somy 12, atypical morphology and worse prognosis. The aim of
our study was to investigate wether CD38 and FMC7 expression
may predict the clinical outcome of B-CLL patients. To assess the
prognostic significance of CD38 and FMC7 expression in B-CLL,
we analyzed the relationships among these phenotypes and clin-
ical presenting features, treatment history and survival in 167
patients (97 male/70 female, median age 62 years) consecu-
tively admittet at our Institute from January 1993 to December
1999. All cases were classified as B-CLL according to the scor-
ing system proposed by Matutes et al. (1994). With regard to
CD38 or FMC7 expression, the threshold of positivity was set at
30%. Patients were also classified according to the percentage
of B-CLL cells expressing CD38 or FMC7 into ≥30% and <30%
groups. CLL was defined as active or progressive according to the
NCI revised guidelines for diagnosis and treatment (1996). With
regard to CD38 or FMC7 expression, 32 out of 162 evaluable cas-
es (19%) were positive for CD38, and 58 out of 165 evaluable
cases (35%) were positive for FMC7. The CD38 positivity was
associated with an higher incidence of intermediate/high mod-
ified Rai stage (46% vs 38%) and Binet’s stage B or C (30% vs
20%), active or progressive disease (31% vs 17%) and a worse
overall survival (median: 98 vs 126 months, p=0.07). FMC7 pos-
itivity was associated with a lower incidence of interme-
diate/high modified Rai stage (38% vs 42%) and Binet’s stage B
or C (18% vs 26%), active or progressive disease (17% vs 20%)
and a better overall survival (median: n.r. vs 120 months, p=n.s.).
Of interest, the analysis of the survival of stage A patients and
of the progression-free survival according to CD38 and FMC7
expression did not show any significant difference. We conclude
that immunophenotypic analysis of CD38 and FMC7 expression
has limited prognostic significance.
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PO247
FLOW CYTOMETRIC IMMUNOPHENOTYPING EFFECTIVENESS IN 
DISCRIMINATING CHRONIC LYMPHOID LEUKEMIA FROM OTHER 
LYMPHOPROLIFERATIVE  DISORDERS

A. Prudenzano, L. Stani, G. Pricolo, S. De Pasquale, S. Scafa,
P. Mazza
Struttura Complessa di Ematologia, Ospedale “S.G.Moscati”,
Taranto

The role of flow cytometric immunophenotyping (FCI) in chron-
ic lymphoid neoplasms has become crucial in recent years, because
of the availability of new monoclonal antibodies (MoAbs) which
dramatically improved the diagnostic reliability of FCI as long as
the definition of each pathological entity recognized by REAL clas-
sification. In our institution, we evaluated by FCI, from January
2000 until April 2001, 27 cases of chronic lymphoid leukemia (B-
CLL) and 14 cases of B non Hodgkin’s lymphoma (B-NHL). We
used the following MoAbs combination: CD5/CD19/CD45,
CD20/CD23/CD45, CD20/CD25/CD45, FMC7/CD22/CD45,
CD19/CD11c/CD45, CD19/CD79b/CD45, CD19/CD38/CD45,
sIg/CD19, sk/sλ/CD19. Data acquisition and analysis were per-
formed with a FACScalibur flow cytometer and the CellQuest soft-
ware (Becton Dickinson), using a CD45- or CD19-based gating
strategy on lymphoid population. The positivity for a given MoAb
was attributed when expressed by at least 30% of the B-lym-
phoid cells. The results were the following: as expected, CD20 was
positive in 100% of both CLL and NHL cases; CD5 was positive in
100% of CLL and in 71% of NHL patients; noteworthy, we never
found CD5-negative CLL; very similarly, CD23 was positive in
100% of CLL against 21% of NHL cases. No major disparity was
found about CD25 expression, which was respectively positive in
72% and 62% of CLL and NHL cases; likewise, CD11c was posi-
tive in 62% and 57% of CLL and NHL cases; when mean fluores-
cence intensity (MFI) was considered, no significant difference
was found in either CD25 or CD11c expression in the two groups
(p=0.575 and p=0.411, respectively). sIg expression resulted rarely
strong in the CLL in comparison to the NHL group (15% vs. 90%).
More interestingly, CD22 resulted always positive both in CLL and
NHL cases, but when comparing MFI mean values in the two
groups (50.61 and 121.17), we found a significant difference
(p<.05) with typically weak expression in the CLL group; CD79b
was even more informative: 47% of CLL cases were positive
against 100% of NHL cases with very different MFI mean values:
14.68 vs. 65.21 (p<.05). Nevertheless, in our experience, CD79b
resulted more frequently expressed in CLL than reported in liter-
ature (about 5% of CLL). FMC7 antigen, considered generally neg-
ative in CLL, resulted positive in 42% of CLL vs. 71% of NHL cas-
es, with generally lower MFI mean values in CLL: 16.34 vs. 44.77
(p<.01). Again, FMC7 positivity resulted, in our CLL series, more
frequent than expected. Finally, CD38, whose prognostic signifi-
cance appears important in CLL according to some reports, result-
ed expressed in 23.5% of CLL cases, against 90% of NHL cases. In
conclusion, we confirm the high diagnostic value of CD5, CD23,
CD22dim and weak sIg in discriminating CLL from other lympho-
proliferative disorders, and, in contrast, the poor relevance of CD25
and CD11c expression. On the other hand, our observations sug-
gest that FMC7 expression is more variable, but generally with
lower fluorescence intensity in CLL; similarly, CD79b is more often
expressed in CLL than reported in other series. However, these
discrepancies need to be confirmed in larger series.

PO248
PROGNOSTIC SIGNIFICANCE OF PERIPHERAL BLOOD LYMPHOCYTE 
MORPHOLOGY IN PATIENTS WITH ADVANCED CHRONIC LYMPHOCYTIC
LEUKEMIA TREATED WITH FLUDARABINE + PREDNISONE

F.R. Mauro, F. Mancini, M. Gentile, P. de Fabritiis, R. Guarini, 
D. Giannarelli, R. Cerretti, E. Giammartini, R. Foà
Dipartimento di Biotecnologie Cellulari ed Ematologia, 
University “La Sapienza” of Rome

In 69 patients with advanced chronic lymphocytic leukemia
(CLL) (CD5+, CD20+, CD23+), the prognostic significance of periph-
eral blood lymphocyte morphology before the start of first line
fludarabine + prednisone (FD + P) therapy was retrospectively
analyzed on stored film preparations. Three groups of patients
according to the peripheral blood lymphocyte morphology eval-
uated prior to FD + P therapy were identified. The larger group
of 42 patients showed a typical CLL morphology (T) characterized
by small mature lymphocytes and <11% of atypical lymphocytes.
Twenty-seven patients formed a group with >11% of lympho-
cytes with atypical morphology; a morphologic pattern of
CLL/PLL, with prolymphocyte prevalence, was observed in 13 of
the above patients (P), while a cleaved lymphocyte prevalence
was observed in 14 patients (C). All patients were treated with
FD (25 mg/m2 × 5 consecutive days every 4 weeks) associated
with P (40 mg/m2 × 5 consecutive days every 4 weeks). Response
was assessed according to National Cancer Institute criteria. No
statistical differences in the three groups (T, P, C) were observed
in the distribution of clinical features prior to therapy (median
age, gender, stage, lymphocyte count, LDT, BM histology, CLL
duration). The morphologic pattern before FD+P therapy did not
influence statistically the response rate to therapy and the dura-
tion of response. Patients with atypical lymphocyte (P+C) mor-
phology were characterized by a significantly shorter survival
duration than patients with typical morphology (T) (p=0.05).
However, in multivariate analysis the lymphocyte morphology
before FD+P therapy lost its significance, while two paramethers,
age (£55 vs >55 years) and CLL duration prior to FD+P therapy
(£12 vs >12 months), emerged as significant and independent
prognostic factors on survival probability.

PO249
CD38 AND PROGNOSIS IN CHRONIC LYMPHOCYTIC LEUKEMIA: 
PRELIMINARY RESULTS

F. Chiurazzi, M.R. Villa, M. Barone, G. Scalia,* R. Ciancia, 
L. Luciano, G. Pollio, R. Porzio, L. Del Vecchio,* B. Rotoli
*Chair of Hematology “Federico II” University, Immunohematol-
ogy Centre, Ospedale Cardarelli, Naples

The search for prognostic markers in CLL has always been a
subject of hematological studies; the various parameters pro-
posed (β2-microglobulin, soluble CD23, thymidine kinase, bone
marrow histology, cytogenetic anomalies, etc.) are only partial-
ly correlated with clinical data; in addition, for some of them the
method is complex and scarcely reproducible. CD38 is one of the
latest prognostic markers proposed in literature; this antigen
seems to be strictly correlated with the phenomenon of lg gene
somatic hypermutation. CD38 divides CLL into two diseases,

185

haematologica vol. 86(supplement to n. 10):october 2001

38th Congress of the Italian Society of Hematology, Florence, October 7-10, 2001



derived by different lymphocyte subsets coming from different
lymphoid areas. These two diseases may have distinct survival
curves; in particular, a higher expression of CD38 on lymphocyte
surface seems to correlate with unfavorable prognosis. The sim-
plicity and reproducibility of data obtained by flow-cytometry
enabled us to confirm this correlation in our CLL patients. Thus,
we have evaluated fluorescence intensity (IF) of CD38 in an ini-
tial group of 70 CLL patients, correlating this datum with the
clinical outcome. In accordance with the adistribution of values
obtained, we have used a IF cut-off of 10. The CD38 distribution
range varied from 2 to 223, with a median of 8. We have con-
sidered as indolent patients never treated with a 12-month min-
imum follow-up, and as progressive any patient who needed at
least one course of treatment. Thirty-six out of 42 patients with
indolent disease (86%) had an IF value <10; 21 out of 28 pro-
gressive patients (75%) showed an IF >10 (p<0.001 Fisher test).
These data confirm the importance of this marker in CLL. CD38
identifies subjects with progressive disease: thus, it is a good
candidate to select patients for more aggressive therapeutic
approaches, especially in the group of relatively young patients
with a not manifestly evolutive clinical course. 

PO250
IMMUNOPHENOTYPIC ANALYSIS OF PERIPHERAL BLOOD LYMPHOCYTES 
IN PROGRESSED B-CHRONIC LYMPHOCYTIC LEUKEMIA PATIENTS

D. Raspadori, M. Lenoci, G. Nardi, A. Buzzico, F. Forconi,
S. Marconcini, M. Tozzi, F. Lauria
Department of Hematology, University of Siena

B-cell chronic lymphocytic leukemia (B-CLL) is a neoplastic
disorder characterized by proliferation and accumulation of
monoclonal long-lived and immunoincompetent B lymphocytes
in the peripheral blood, bone marrow and lymphoid tissues. Diag-
nostic criteria are based on morphological aspects of the
leukemic B-cells and on their antigenic pattern. The aim of this
study was to investigate whether clinical and/or cytomorpho-
logical progression of the disease, as documented by the increase
in the number of larger lymphocytes and/or prolymphocytes,
was correlated with any change in the antigenic expression. For
this purpose, 16 B-CLL patients, progressed 4-14 years from the
diagnosis, entered the study. Immunophenotypic analysis was
carried out on peripheral blood lymphocytes in flow cytometry
(FACScan, Becton Dickinson) using direct immunofluorescence
tecnique by dual color staining employing a panel of conjugat-
ed monoclonal antibodies including CD5, CD19, CD20, CD23,
CD79β, FMC7, CD38, SmIg and κ/λ light chain. In all cases the
antigenic profile was assessed separately on the small and on the
larger lymphocyte cell population identifyed by FSC and SSC
flow cytometry parameters. Overall results showed that clinical
and/or morpholgical changes in B-CLL patients were not asso-
ciated with any change in the expression of antigens or in their
intensity of fluorescence. In fact in all 16 B-CLL progressed cas-
es, both lymphoid populations, small lymphocytes an0d larger
prolymphocytes, shared the same antigens (CD5+/CD19+, CD23+,
CD79β-, FMC7- and SmIg) characteristically expressed at the
onset of the disease. In conclusion, with the caution due to the
small number of cases, we demonstrated that the clinical and
morphological progression observed in B-CLL patients, does not
lead to a modification of the original immunophenotypic pattern. 

PO251
SERUM LEVELS OF SOLUBLE CD25 IN MONITORING THE OUTCOME AFTER
PURINE ANALOGS IN HAIRY CELL LEUKEMIA 

M. D'Adda, A. Ambrosetti, A. Corato, V. Meneghini, M. Chilosi,
G. Nadali, G. Todeschini, R. Zanotti, G. Pizzolo
Departments of Clinical and Experimental Medicine and Pathol-
ogy, University of Verona 

Purine analogs (PA), cladribine (CDA) and deoxycoformycin
(DCF) are considered presently the most active treatment for
hairy cell leukemia (HCL), producing high rates of complete
remission (CR) (70-80%), even in patients relapsed or resistant
after α-interferon (IFN). Soluble CD25 (sCD25) serum level rep-
resents a reliable marker of disease bulk in HCL, and its mea-
surement is a simple and suitable method for monitoring the
response to therapy. We measured sCD25 serum levels in 32
patients with HCL receiving PA: 20 relapsed after IFN and was
treated with CdA (9 patients) or DCF (11 patients), and 12 were
given DCF as first line treatment. After PA, 16 patients achieved
CR, 7 minimal residual disease (MRD) detectable only by
immunoisthochemical methods (CR+MRD =72%), 8 partial
remission (PR) and 1 did not respond (NR). Of the 20 patients
previously treated with IFN none had achieved CR (3MRD, 15 PR,
2 NR). Mean sCD25 (U/mL±SD) serum levels, highly increased
before treatment (17,458±14,659), progressively decreased after
PA to a minimum at the 6th month (655+457) significantly low-
er than values detected after IFN (2,589±734). Mean sCD25 val-
ues after PA became significantly lower in patients achieving
CR/MRD (478±220) than in patients with PR/NR (1,162±596). In
particular, sCD25 became normal (i.e. <500U/mL) in all but 3
patients achieving CR or MRD. In patients with PR or otherwise
classifiable as CR but with spleen enlargement detectable only
by ultra sound (2 cases), sCD25 remained above normal level. So
far, 8 relapses have occurred, 4 after PR and 4 after CR, or MD.
In 4 patients, relapsed after CR/MRD, sCD25 increased levels
(688 to 1,702 U/mL) preceded the evidence of relapse by 12 to
30 months. In conclusion, the higher response rate obtained in
HCL with purine analogs, compared to IFN, is paralleled by low-
er sCD25 levels. SCD25 is also useful in monitoring subsequent
follow-up, heralding the relapse and reducing the need for bone
marrow biopsies.

PO252
NUCLEAR PROTEIN Ki67: A NOVEL POTENTIAL PROGNOSTIC MARKER
IN B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA  

S. Zupo,* M. Mangiola,* C. Stelitano, B. Oliva,# R. Massara,* 
V. Callea,# E. Rossi,° M. Spriano,° P. Iacopino,# M. Brugiatelli,#
M. Ferrarini,* F. Morabito#

*Servizio di Immunologia Clinica, Istituto Nazionale per la 
Ricerca sul Cancro, IST, Genova; ° Ematologia, A.O. San Martino,
Genova; #Dipartimento di Ematologia, A.O. Bianchi-Melacrino-
Morelli, Reggio Calabria 

In this study, the expression of the nuclear protein Ki67 was
evaluated by flow cytometry in 70 SIgdim, CD5+, CD19+, CD23+ pre-
viously untreated B-CLL cases with the aim to assess its prognostic
relevance. A wide distribution of Ki67 expression was noted with
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a median value of 52% (range 2-99%). With a median follow-up
of 58 months, the overall median survival was 102 months and
20 cases of this cohort of patients had died. Ki67 expression below
the median value predicted a significantly longer survival as com-
pared with the remaining cases (median survival not reached ver-
sus 76 months, p=0.008). In particular, 88% and 51% of cases
showing a Ki67 value respectively below and above the median
value were projected to be still alive at 10 years. Rai and Binet
stages, age, sex and TTM score entered a Cox regression multi-
variate analysis along with Ki67 expression. Together with sex
(p=0.0089), Ki67 still had a significant impact on survival
(p=0.0047). In particular, patients with a Ki67 above the median
value had a relative death risk 6.1 times higher than those show-
ing lower Ki67 expression. In conclusion, peripheral lymphocyte
Ki67 expression has a significant prognostic implication in typi-
cal CD5+ CD23+ B-CLL and should be incorporated into the pan-
el of monoclonal antibodies to be assessed at diagnosis in B-CLL
for a more accurate definition of the prognostic risk.

PO253
REFRACTORY AUTOIMMUNE HEMOLYTIC ANEMIA IN A PATIENT WITH
CHRONIC LYMPHOCYTIC LEUKEMIA. SUCCESSFUL TREATMENT 
WITH LOW DOSES OF FLUDARABINE

F. Angrilli, E. Pennese, A. Di Marzio, G. Fioritoni
Department of Hematology, Civil Hospital, ASL Pescara  

We report a case of a 71-yr old male, Binet stage A, who devel-
oped autoimmune hemolytic anemia (AIHA), DAT positive (IgG
autoantibodies) 29 months after diagnosis. Hb level was 6.6 gr/dL;
reticulocyte count was 153.000/m3. Patient received standard
treatment (prednisone 1 mg/kg/day p.o); after 45 days, cyclophos-
phamide 60 mg/m2/day was added to therapy. After an initial mild
response, Hb level decreased to 4.9 gr/dL, DAT remained con-
stantly positive and patient received packed red blood cells for
several times. Consequently, fludarabine 25 mg total dose was
administered every 15 days. After 3 administrations, the  Hb lev-
el rose to 9.0 gr/dL, therefore therapy was continued for 5 months.
Subsequently the treatment was delayed monthly and stopped in
four months. No transfusions was required during therapy. At the
end of therapy, HGB level rose to 10.3 gr/dL and DAT was nega-
tive. Interestingly, during the post-therapy period  Hb level pro-
gressively increased to 11.6 gr/dL. No AIHA relapse occurred. After
74 months that CLL was diagnosed, the patient died of cardiac
disease. AIHA is a frequent complication of CLL as well as the
related therapy such as chlorambucil and purine analogues. In
particular, it seems that therapy with fludarabine in heavily pre-
treated patients leads to an alteration of CD4-CD8 ratio leading
auto reactive clones. For this reason, our patient was given very
low doses of fludarabine. The patient was carefully monitored
during the entire period in order to suspend therapy in case clin-
ical profile deteriorates. This report suggests that remission could
be achieved with Fludarabine in patients with resistant warm
agglutin-induced haemolysis. The rationale for this treatment’s
schedule is founded, firstly on the possibility that low-doses of
Fludarbine are efficacious in untreated patients; secondly on the
conviction that a CLL-related cause exists in the rising of AIHA.
Most likely, the relationship between CLL, AIHA, efficacy and tox-
icity of fludarabine therapy is complex. Further studies are need-
ed in order to clarify this biological process.  

PO254
CONCOMITANT EVIDENCE OF CHRONIC LYMPHOCYTIC LEUKEMIA AND
MULTIPLE MYELOMA IN THE SAME PATIENT

M. Anghilieri, A.M. Cafro, L. Barbarano, P.G. Oreste,*
G. D’Avanzo, M. Montillo, E. Morra
Division of Hematology, Dpt. of Oncology, Hematology;
*Service of Pathology, Niguarda Ca’ Granda Hospital, Milan

CLL is frequently complicated by the development of second
malignancies, besides it is known that about 5% of CLL trans-
form to aggressive lymphoma (Richter syndrome); however, the
coexistence of two clonal lymphoid pathologies in the same
patient is a rare event. Case report. A 61-year old man first seen
at our hospital because of severe hypostenia and hypoalgesia of
the legs associate to back pain. A neurological examination diag-
nosed a Brown-Séquard syndrome. NMR of the spinal column
revealed an expansive process at DT4 level with medullary com-
pression. Surgical intervention of medullary decompression and
laminectomy on DT4 was performed with gradual regression of
the symptoms. The istological biopsy specimen of the mass was
consistent with plasmocytoma with kappa chains expression;
instead the bony fragments presented a interstitial lymphoid
infiltration immunophenotipically consistent with CLL
(CD19+CD20+ CD5+CD23+ low intensity sIgκ). The blood count
demonstrated leucocytosis (WBC 46,000/µL) with lymphocyto-
sis and thrombocytopenia (Plt=70,000/µL), additionally a serum
protein electrophoresis showed a monoclonal component IgGκ
of 0.7 g/dL. Total body scan demonstrated splenomegaly and
small lymphonodes: laterocervical, axilla, lomboaortic and para-
caval. Bone marrow aspirate showed a lymphoid infiltration of
around 80%, plasmacellular component was normal. Bone mar-
row immunophenotype was consistent with CLL (CD19+CD20+

CD5+ CD23+ low intensity sIgκ). Diagnosis of CLL Rai stage IV was
made. The patient received local radiotherapy at D4 level fol-
lowed by legs mobility and sensibility recovery. Besides he under-
went chemotherapy with Chlorambucil 16 mg/m2 every 3 weeks
for 15 total courses. Twelve months later a progressive increase
of the monoclonal component up to 4.2 g/dL was observed; a
new bone marrow biopsy showed a plasmacellular infiltration of
40%, BrdU 4%. Because of this feature of multiple myeloma the
patient was treated with melphalan+prednisone and VCAP (vin-
cristine, adriamycin, cyclophosphamide, prednisone) without any
response. Therefore we administered a salvage treatment D-CEP
(cisplatin, cyclophosphamide, etoposide, prednisone) following
peripheral blood stem cell collection in the prospect of auto-
transplantation.
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PO255
SEEDING OF HEMOPOIETIC PROGENITOR CELL OF KAPOSI’S SARCOMA
WITH SOLID ORGAN TRANSPLANTATION

P. Barozzi, M. Luppi, V. Rasini, L. Ravazzini, G. Riva, 
A. Maiorana,* G. Santagostino,°R. Ricci,# L. Bignardi,@ G. Torelli
Department of Oncology and Hematology, *Dept. of Pathology,
University of Modena and Reggio Emilia, Modena. °Nephrology,
New Dial, Bari; #Dept. of  Pathology, @Division of Nephrology,
University of Parma

The long term survival of donor lymphoid cells in the recipi-
ents of solid-organ transplants has been well established. The
development of acute promyelocytic leukemia in a liver trans-
plant female patient, two years after transplantation, bearing the
genetic and phenotypic markers of the male donor, has also indi-
cated the possible transmission, survival and leukemic transfor-
mation of donor myeloid progenitor cells in solid organ recipi-
ents (Bodo et al. N Engl J Med 1999; 341:807). However, the fate
of other hemopoietic progenitors in organ allografts is yet to be
determined. Kaposi’s sarcoma (KS) is a vascular tumor charac-
terized by the proliferation of spindle cells which may originate
from a circulating peripheral blood hemopoietic precursor cell
with a spindle-like shape and expressing endothelial and
macrophage antigens (Browning et al. Blood 1994; 84:2711). KS
associated herpesvirus or human herpesvirus 8 (KSHV or HHV-
8) has been recognized to infect the neoplastic spindle cells and
to be necessary for the development of this tumor. We used
immunohistochemical and molecular methods to test the
hypothesis that the cutaneous KS which has developed, simul-
taneously, in 2 renal transplant female patients, 20 months after
receiving twin kidneys from the same cadaver male donor (Lup-
pi et al. Blood 2000; 96:3279), was of donor origin. We applied
immunohistochemical analysis for a latent specific antigen
(LNA1/orf73) of HHV-8 in association with polymerase chain
reaction (PCR) analysis of single micromanipulated cells for Y
chromosome and HLA genes of the male donor as well as for a
specific genomic sequence (orf-26) of HHV-8 on the posttrans-
plant KS lesions of the 2 renal transplant female patients. Sin-
gle cells were isolated by micromanipulation from LNA/orf73-
stained tissue sections of cutaneous KS lesions of both patients.
The spindle and endothelial cells were identified and isolated as
LNA1/orf73-positive, and used in the PCR experiments. From
each of 2 cases studied, between 10 and 25 individual spindle
and endothelial cells were analyzed. The amplification efficien-
cies for chromosome Y, HLA gene (DR4) and HHV-8 (orf26)
ranged from 7% to 15%. These values were in the same range
as those obtained in previous studies and due to technical mat-
ters such as degradation or inaccessibility of the DNA and miss-
ing of part of the nucleous for many micromanipulated cells. We
detected the presence of genetic markers of the donor (chro-
mosome Y and HLA DR4 gene) in the spindle and endothelial
HHV-8 infected cells localized in the cutaneous KS lesions from
the female recipients, indicating, unequivocally, that the KS neo-
plastic cells in the 2 recipients were of donor origin. Our study
shows, for the first time, that not only the KS associated her-
pesvirus but also the still elusive KS hemopoietic progenitor cell,

possibly infected with the virus, may be seeded with a solid
organ transplant, survive in a recipient host and transform.

PO256
TREATMENT WITH BASILIXIMAB (SIMULECT) IN A CASE OF ACUTE GRAFT
REJECTION AFTER HAPLOIDENTICAL STEM CELL TRANSPLANTATION
IN A PATIENT AFFECTED BY ACUTE NON LYMPHOID LEUKEMIA

G. Messina, I. Callea, A. Dattola, A. Pontari, G. Console,
G. Irrera, M. Martino, G. Pucci, E. Quartarone, F. Morabito,
P. Iacopino
Centro Unico Regionale Trapianti di Midollo Osseo ‘Alberto Neri’,
Azienda Ospedaliera, Reggio Calabria 

Basiliximab is an IgG chimeric MoAb, specifically binding to
and blocking the interleukin-2 receptor α-chain on the surface
of activated T-lymphocytes. Up to now, basiliximab has been
exclusively used for the prophylaxis of acute organ rejection,
while no data are available in the field of graft rejection after
BMT. We herein report a case of a 36-year old man affected by
ANLL (FAB M4), in 2nd CR, relapsed after autologous PSCT. Lack-
ing an HLA-identical donor, the patient underwent an HLA-hap-
loidentical PBSCT from a sibling donor. Conditioning consisted
of thiotepa, FAMP, ATG and melphalan. CD34 enrichment
together with T and B lymphocyte depletion were carried out by
Isolex 300i. The final number of CD34+, T+ and B+ cells were
8.7×106/kg, 10×103/kg and 13×103/kg, respectively. An antibiotic
resistant fever developed at day +5, continuing even after gran-
ulocyte engraftment (+11). At day +15, since granulocyte count
slowed down, LDH level increased and the lymphomonocytoid
CD8+ cells re-appeared, a diagnosis of graft rejection was made.
Therefore, a new immunosuppressive treatment was initiated
with CTX, FAMP and ATG followed by a second infusion of CD34-
enriched cells from the same donor. Again, a new hematologi-
cal picture of graft rejection was documented at day +11. There-
fore, we administered 2 cycles of basiliximab (20 mg/each) in 4
days. A mixed chimerism was demonstrated at day +20. Lym-
phomonocytoid CD8+ cells disappeared together with fever at
day +29 and a satisfactory hematopoietic recovery was noted.
In conclusion, basiliximab could represent a new therapeutic
option for the treatment of graft rejection after BMT. 

PO257
CORD BLOOD AND MARROW UNRELATED DONOR SEARCH FOR HIGH RISK
LEUKEMIC PATIENTS: RESULTS OF A PROSPECTIVE STUDY

M. Screnci, I. Pasqua, A.P. Iori, M.L. Moleti, I. Del Giudice,
L. Laurenti, M.P. Perrone, A. Mengarelli, M. Shafii Bafti,
R. Cerretti, W. Arcese
Dipartimento di Biotecnologie cellulari ed Ematologia, 
Università “La Sapienza” Roma 

The search for an unrelated donor has been progressively
increasing for patients candidate for an allogeneic hematopoi-
etic stem cell (HSC) transplant and lacking a suitable family
donor. As umbilical cord blood (CB) has been proven to be a
source of HSC, an increasing number of unrelated transplants
has been performed using CB units provided by International CB
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Banks as alternatives to International Bone Marrow Donor Reg-
istries. At present, tacking in account the alternative source of
HSC (CB vs marrow unrelated donor [MUD]) and the start time
of the search, no data are available on the therapeutic impact
on survival of the unrelated transplant for the entire population
of patients candidate for an allogeneic HSC transplantation.
Between April 1995 and Dicember 2000, 165 patients with high
risk leukemia (ALL n= 96; CML n= 33; AML n= 36), lacking an
HLA identical family donor were considered eligible for an HSC
transplant from an unrelated donor. Therefore, the search was
simultaneously addressed to the Bone Marrow Donors Word-
wide (BMDWW) through the Italian Bone Marrow Donor Reg-
istry (IBMDR) and to the CB banks of New York and Netcord
Organization. At a median time of 2 days (range 1-368) a medi-
an of 9 (1-66) suitable CB units was reported by banks for 145
(88%) candidates. The CB transplant eligibility was defined for
89 potential recipients after a median time of 44 days (1-363).
According to our selection criteria, 31 patients underwent CB
transplant at a median time of 106 days (49-321). On the oth-
er hand, the preliminary search for MUD recruited a total num-
ber of 76820 potential donors for 150 (91%) patients at a medi-
an time of 1 day (1-11). Because of the administrative proce-
dures, the formal search started after a median time of 34 days
(2-509) for 116 of 150 patients. Only 59 patients were still eli-
gible for transplant when a definitive donor was found after a
median time of 91 days (34-558) and until now 25 patients have
been grafted at a median time of 210 days (120-614). By com-
paring CB vs MUD search the analysis of time to full eligibility
showed a highly significant difference (44 vs 91 days; p=0.000).
Consequently, patients received a CB transplant significantly
earlier than recipients of a MUD transplant (106 vs 210 days;
p=0.000). Overall survival for CB and MUD recipients from time
of transplant was 43% and 34% respectively. Probability of sur-
vival calculated for the entire population (N=165) from the start
of the search by censoring patients at transplant (Mantel-Byar
method), shows a 10% advantage (24% vs 14%) but it does not
reach a statistic significance (p=NS). In our study CB transplant
represents a feasible and effective therapeutic option available
for a higher number of patients with high risk leukemia.

PO258
SINGLE ALLOGENEIC STEM CELL TRANSPLANTATION AND DOUBLE 
AUTOLOGOUS-ALLOGENEIC STEM CELL TRANSPLANTATION FOR MULTIPLE
MYELOMA 

E. Zamagni, M. Cavo, C. Cellini, S. Ronconi, G. Bandini, 
D. Cangini, P. Tosi, S. Tura, M. Baccarani
Institute of Hematology and Medical Oncology “Seràgnoli”, 
University of Bologna 

From April 1989 to October 2000, 70 MM patients received
allogeneic stem cell transplants (allo SCT) at the Institute of
Hematology and Medical Oncology "Seràgnoli". Their median
age was 43 years, 66% were in stage III, 57% had refractory or
progressive disease. Preparative regimen consisted of Bu-Cy 4 in
27 patients and TBI+Cy+ MEL(120 mg/m2) in 43 patients. GVHD
prophylaxis was accomplished using CsA+MTX in 74% of
patients and T-cell depletion in the others. Stem cell source was
bone marrow in 42 cases, while peripheral blood was used in 28
out of 33 patients transplanted from 1995 on. Among these lat-

ter patients TRM was18%, a value significantly lower compared
to that observed among patients transplanted in earlier periods
of the study (38%). Stringently defined complete remission (CR)
rate did not change over time; it was in the 37% range on an
intent-to-treat basis and 44% among patients who could be
evaluated. The 5-year projected probability of relapse averaged
55%, with no plateau in the relapse-free survival curve. Female
sex and lower clinical stage before allo SCT were the only vari-
ables favorably affecting transplant outcome in a multivariate
analysis. Between September 1994 and November 1998, 17 con-
secutive patients (65% stage III; 53% refractory to previous
therapy) entered a pilot study of tandem (sub)myeloablative
therapy with Mel (100 mg/m2) and autologous PBSC support
followed by allo SCT. For comparison of their oucome, 17 pair
mates were selected among patients not receiving Mel+ autol-
ogous PBSC support before allo SCT to match for sex, clinical
stage and disease status. No significant difference between the
two groups was observed in terms of TRM at 100 and 365 days.
Although response status before allo SCT was upgraded in 56%
of patients receiving MEL, their ultimate rate of CR following
allotransplant was not different in comparison with the control
group. Similar rates of relapse between the two groups were
also observed at 3 years after allo SCT. It is concluded that 1) sur-
vival after allotransplant for MM has significantly improved from
1995 on, due to a lower TRM; 2) resistance to myeloablative
therapy remains a major problem affecting the outcome of allo
SCT, resulting in a low fraction of cures. Efforts to improve the
results by the combined use of (sub/non) myeloablative therapy
and immune-based strategies will be important avenues of
investigational clinical trials in the near future. 

PO259
THE ROLE OF MAGNETIC RESONANCE IMAGING IN THE PATIENT 
WHO PRESENTS NEUROLOGICAL SYMPTOMS AFTER 
ALLOGENEIC BONE MARROW TRANSPLANTATION

S. Glinz, A. Konze,* S. Guidi, AM. Vannucchi, A. Bosi, 
P. Rossi Ferrini
Department of Hematology, *Radiology, University of Florence
and Careggi Hospital, Florence 

Following allogeneic human stem-cell transplantation (HSCT),
30-60% of patients develop neurological complications. The
neurological symptoms are various including mild manifesta-
tions as well as more severe neurological symptoms like seizures,
disturbances of consciousness and also coma. In many of these
cases, differential diagnosis represents an important clinical
problem that may considerably influence an early and effective
treatment. Under this point of view magnetic resonance imag-
ing (MRI) may have an important role because of its high sen-
sitivity for the detection of toxic, inflammatory, ischemic, hem-
orrhagic and neoplastic disorders of the central nervous system
(CNS). Brain MRI was performed in 20 patients who developed
complex neurological symptoms after allogeneic HSCT for hema-
tological malignancies. The MRI examination was positive in
85% of all cases. In the patients who presented negative MRI
(15%) the PCR analysis of cerebrospinal fluid revealed the pres-
ence of human herpesvirus type 6 (HHV-6) in one case, while in
the other two cases it was not possible to formulate a diagno-
sis. In the patients who had positive MRI the following radio-
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logical diagnoses were formulated: 1) cyclosporine neurotoxic-
ity (20%), 2) cerebrovascular disorders (5%), 3) corticosteroid-
induced brain atrophy (10%), 4) CNS infection (25%), 5) CNS
involvement for relapsing disease (15%) and 6) non-specific
lesions (10%). The most common changes seen in cyclosporine-
induced neurotoxicity are hyperintensive white matter lesions on
T2-weighted MR images located typically at the level of the pos-
terior regions of the brain. Brain atrophy has been described for
other diseases treated with high doses of corticosteroids and is
generally reversible after the discontinuation of corticosteroids.
The MRI appearances in the patients suspected to have CNS
infection are very heterogeneous. In one case of HHV-6
encephalitis, MRI showed diffuse, bilateral grey matter lesions
with high signal intensity on T2-weighted images at the level of
the temporal, parietal and occipital lobes. The lesions did not
show any enhancement on post-contrast T1-weighted images.
The diagnosis was confirmed by PCR analysis of cerebrospinal
fluid. One case presented MRI suggestive of viral encephalitis
characterised by subcortical white matter and cortical grey mat-
ter lesions of the temporal lobes. Some of the lesions showed
high signal intensity on T1-weighted images suggestive for hem-
orrhages. All lesions showed only a minimal contrast-enhance-
ment typically seen in the immunosuppressed patient due to a
reduced inflammatory response. Two patients had MRI charac-
terised by multiple focal lesions suspicious of septic emboli. The
lesions showed high signal intensity on T2-weighted images and
ring-enhancement on post-contrast T1-weighted images. In
patients relapsed with CNS involvement MRI was characterized
by parenchymal masses located at various levels, hyperintense
on T2-weighted images and with marked enhancement on post-
contrast T1-weighted images. Two patients showed periventric-
ular white matter lesions, hyperintensive on T2-weighted images.
The lesions were non-specific and could not be associated with
any disease. In conclusion, in patients presenting neurological
symptoms after HSCT brain MRI, notwithstanding it may not
allow in any case a definitive etiologic diagnosis, shows features
very suggestive of a specific pathology, that might be later con-
firmed by further analysis, especially in the case of CNS 
infections.

PO260
ALLOGENEIC PERIPHERAL BLOOD STEM CELL TRANSPLANTATION FOR
PATIENTS WITH ADVANCED MULTIPLE MYELOMA.
A SINGLE CENTER EXPERIENCE

B. Bartolozzi, F. Gigli, S. Guidi, S. Ciolli, L. Lombardini, 
R. Saccardi, A.M. Vannucchi, A. Bosi, P. Rossi Ferrini
BMT Unit, Dept of Hematology, University of Florence  

Nine patients (M: 5; F: 4; mean age: 48 yr.; range 33-59) with
multiple myeloma (II A: 3 pts; III A:5 pts, III B:1 pts) received allo-
geneic HLA identical sibling peripheral blood stem cell trans-
plantation (PBSCT). Type of myeloma was IgG (n=6), IgA (n=2)
and light chain (n=1). Light chain type was κ in 8 and λ in 1
patient. The number (median) of pre-transplant treatments was
4 (1-9) and 4 patients had previously received autograft. All
patients had bone marrow involvement and 7/9 patients had
bone lesions at the time of allograft. 4 patients were condi-
tioned with a reduced intensity regimen based on melphalan
(30mg/m2), fludarabine (90 mg/m2) and TBI (200cGy); others

patients received a conventional regimen: melphalan and TBI, 2;
thiotepa and cyclophosfamide, 2; BuCy2, 1. GvHD prophylaxis in
5 patients was CyA and Mtx and in the other 4 Cya and
mycofenolate. PBSC were collected from sibling donors using
G-CSF in the dose of 10 µg/kg/die and median infused mononu-
clear cell dose was 7,3×108/kg (0,3-15,5) and CD34 dose was
5,8×106/kg (1,7-8,7). The median time from transplant to dis-
charge was of 20 days (14-26). All patients had neutrophil recov-
ery at a median of 11days (9-15) and platelet recovery above
50×109/L at a median of 17 days (10-37). The median number
of units of platelets (range:0-5) and RBC (0-6) infused was 2.
Four out 9 patients had a bacterial infection; median of day of
fever was 1. Two patients had CMV reactivation. Acute GvHD
developed in 4/9 patients (grade 1: 2 pts; grade 2:1 pt; grade 3:1
pt) and chronic GvHD developed in 7 of 8 evaluable. TRM at 100
days was 11.1% (one patient died of MOF 20 days after PBSCT).
Two patients achieved PR, five achieved CR and only one relapsed
377 days after allograft. EFS was 78% at 315 days, median
(range 20-755). Allogeneic PBSCT was well tolerated in this
group of advanced and heavily pre-treated MM patients, with a
promising outcome.

PO261
AUTOGRAFTING FOLLOWED BY NON MYELOABLATIVE ALLOGRAFTING 
FOR TREATMENT OF MULTIPLE MYELOMA

B. Bruno,* D. Maloney,° G. Aitoro,* P. Omedè,* F. Giaretta,*
S. Battaglio,* M. Gilestro,* L. Veneziano,* L. Giaccone,*
M. Ladetto,* M. Massaia,* A. Palumbo,* B. Sandmaier,°
A. Pileri,* R. Storb,° M. Boccadoro*
*Divisione Universitaria di Ematologia, Azienda Ospedaliera San
Giovanni Battista di Torino, Italy; °Fred Hutchinson Cancer
Research Center, Seattle, WA, USA 

Hematopoietic stem cell allografting is the only potential cure
for multiple myeloma (MM). Unfortunately, MM patients toler-
ate myeloablative conditioning regimens very poorly with a high
early transplant-related mortality (TRM). We conducted a pilot
study using a two phase approach consisting of high dose mel-
phalan (200 mg/m2) and autografting followed (40 to 120 days
later) by a non-myeloablative allografting (NMA) with low dose
total body irradiation (200 rads) and immunosuppression with
cyclosporin (day-1+56) and micofenolate mofetil (day 0+27).
The rationale of this protocol, designed by the Seattle group, is
to separate temporally the high dose chemotherapy from allo-
grafting, in the attempt to combine the benefits of autograft-
ing (higher disease response and prolonged survival compared to
conventional chemotherapy) and allografting (graft versus
myeloma) reducing transplant-related toxicities. Eleven MM
patients have been treated with this approach. Five, median age
51, (range 34-53) have completed the treatment phases and are
evaluable at least 107 days post-NMA. All patients engrafted
with a median of 8 days of neutropenia (ANC<500/µL) (range 0-
11) and a median platelet count nadir of 80000/µL (range
64000-174000/µL). Only one patient required RBC transfusions
prior to engraftment. Lymphopenia was noticed in all patients
during the first 6 months post transplant, but normal CD4/CD8
ratio was observed at 2 months in all patients except one. Four
out 5 showed CMV reactivation with positive antigenemia
responsive to anti-viral therapy at a median of day +35 (range
24-68) post transplant. Grade II GVHD developed in 2/5 patients,
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grade III-IV GVHD developed in 1/5. All patients had evidence of
disease at the time of NMA. One patient reached molecular
remission at 6 months, one achieved complete remission (CR)
with disappearance of the monoclonal paraprotein by
immunofixation at 3 months. Interestingly, these two patients
developed only grade I GVHD not requiring therapy. The remain-
ing three patients obtained a partial remission (PR). At a medi-
an follow up of 215 days (range 107-350), 4/5 patients are alive
with Karnofsky score of 90-100%, two in CR, two showing a pro-
gressive gradual reduction of the disease. One patient, after
achieving PR, died at 6 months post transplant of disseminated
aspergillosis and grade IV GVHD. Our preliminary results are
encouraging showing no early TRM and demonstrating that mol-
ecular remissions can be achieved with this two phase approach.
Multicenter studies are underway to assess the value of this
treatment on larger series of patients.

PO262
HYPERFRACTIONATED TOTAL BODY IRRADIATION AS 
CONDITIONING FOR ALLOGENEIC STEM CELL TRANSPLANTATION 
IN 129 PATIENTS AFFECTED BY HEMATOLOGICAL MALIGNANCIES

G. Piperno,* S. Scoccianti,* B. Bartolozzi,° S. Guidi,°
S. Sulprizio,* G.P. Biti*
*University of Florence, Dept. Radiotherapy; 
°BMT Unit, DPT Hematology, Azienda Ospedaliera Careggi,
Firenze

From March 1989 to April 2001 129 patients affected by
hematological malignancies were treated with hyperfractionat-
ed total body irradiation (HyTBI) for the conditioning of SCT. All
patients have been treated with HyTBI (3 daily fractions of 120
cGy for 3 days and 2 fractions the forth day, for a total dose of
1320 cGy). For the conditioning regimen in 97 (74%) patients the
TBI has been associated with cyclophosphamide 60 mg/m2 for 2
days. In the remaining patients, other drugs have been associ-
ated. Patients characteristics: M 77, F 52; mean age 31 (range
8- 65 years, median 30); diagnosis: ALL 53, AML 23, CML 30, NHL
14, MDS 3, MM 3, HD 2, Hy Eos 1; disease phase: early 45,
advanced 84; kind of transplantation: MUD 67 (3 p 5/6 m/M), IS
58, syngeneic 1, CBT 3.  Major acute complications related to the
radiation therapy were not observed, no treatment has been
interrupted. Nausea and vomiting were easily controlled by
antiemetics. Eight patients (6%) had fatal interstitial pneumo-
niae in the post-transplantation period: 4 probably related to the
radiation therapy (3%), 2 of them associated with CMV, 2 with
MOF. One patients (0.7%) presented VOD. The TRM observed
was 38% (50); causes of death: aGvHD 18 (13%), cGvHD 5 (3%),
IP 8, MOF (1+2), infections 9 (6.9%), TTP 1+1, VOD 1.); 34 (27%)
deaths followed MUD transplantation, 14 (10%) followed IS and
2 (1%) followed CBT; 37 patients were in advanced phase and
13 in early phase. One hundred and eighteen of them have a
minimum follow-up of 6 months, mean 53 months (range 172-
4312 days; median 1267 days). At the present time 48 patients
are alive; 42 of them are disease-free (20 ALL, 11 CML, 5 AML,
3 NHL 1 HDS, 1 MM, 1 SE) and 6 relapsed (3 AML, 1CML, 1 NHL,
1 ALL). In our experience HyTBI seems to be a feasible and well
tolerated therapy with a low incidence of acute complications
and with long-term survival comparable with literature results. 

PO263
DUAL ENERGY X-RAY ABSORPTIOMETRY AND QUANTITATIVE 
ULTRASONOMETRY FOR THE EVALUATION OF OSTEOPENIA AND 
OSTEOPOROSIS AFTER ALLOGENEIC BONE MARROW TRANSPLANTATION

L. Tauchmanovà, A. del Puente,° A. Esposito,° G. Nutile,°
M. Volpicelli,* B. Serio,* A. Severino,* V. Nuzzo, G. Lombardi, 
B. Rotoli,* C. Selleri*
Divisions of Endocrinology, Rheumatology and Hematology, 
Federico II University, Naples 

Bone complications after allogeneic bone marrow transplan-
tation (BMT) include osteopenia, osteoporosis and osteonecro-
sis, which lead to pain, disability and increased risk of fracture.
Major risk factors for transplanted-related osteopenia and osteo-
porosis are highly aggressive marrow-ablative conditioning reg-
imens, cytokine storm at the time of transplantation and post-
transplant long-lasting high-dose steroids and cyclosporin-A
therapy. In addition, women frequently experience amenorrhea
associated with hypoestrogenism after BMT, which can further
decrease bone mass density (BMD). BMD was measured by dual
energy X-ray absorptiometry (DEXA) at lumbar spine (L1-L4) and
femoral neck (Hologic QDR 1000, Whaltman, MA, USA) and by
quantitative ultrasonometry (QUS) at proximal phalanges of the
non-dominant hand (DBM Sonic, Igea, Carpi, Italy) in 35 long-
term survivors after HLA-identical sibling BMT (mean age: 29
years, range 13-50). BMD was expressed as T and Z score, that
assess standard deviation of patient’s BMD compared with nor-
mal values from healthy young adults and age and sex-matched
controls, respectively. Osteopenia and osteoporosis were defined
by a T score below –1 and –2.5, respectively. At the time of test-
ing (mean follow-up after BMT: 55 months; range: 1-10 years),
serum calcium, phosphorus and alkaline phosphatase, urinary
calcium excretion, thyroid and parathyroid hormones, hypophy-
seal gonodotropins and sexual hormones (in some cases during
replacement therapy) were within the normal range in all
patients. Lumbar spine (T and Z score mean value: -0.9 and -0.8,
respectively), femoral neck (-1.3 and -1.0, respectively) and prox-
imal phalanges (-1.6 and -1.4, respectively) BMD were signifi-
cantly reduced in comparison with BMD of 100 healthy controls
(p<0.001 for both T- and Z-score in all examined sites). QUS
detected BMD reduction in all patients after allogeneic BMT
(48% and 20% of cases with osteopenia and osteoporosis,
respectively) whereas DEXA documented BMD decreased in 72%
and 80% of patients at lumbar spine and femoral neck, respec-
tively (25/8% and 35/12% of cases with osteopenia/osteoporo-
sis for lumbar and femoral sites, respectively). Six out of 8
patients who developed osteonecrosis showed QUS values < -1.
By QUS, a significant correlation was found between length of
amenorrhea and BMD decrease (p= 0.01). By QUS and DEXA, we
could not document significant correlation between BMD reduc-
tion and age at the time of BMT, cumulative dose of prednisone
and cyclosporine-A, length of steroid treatment and follow-up
after BMT. We conclude that: 1) BMD is significantly reduced
after allogeneic BMT, as documented by DEXA and QUS; 2) as
QUS is a safe (there is no radiation load on the patient) and easy
method, it should be frequently used for early recognition of
BMD reduction and for decision-making in allotransplanted
patients who may need hormone replacement and biphos-
phanate therapy. 
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PO264
CHIMERISM ANALYSIS AFTER REDUCED-INTENSITY ALLOGENEIC 
HEMOPOIETIC STEM CELL TRANSPLANTATION WITH 
THIOTEPA–FLUDARABINE CONDITIONING REGIMEN

L. Malcovati, E.P. Alessandrino, P. Bernasconi, A.A. Colombo,
D. Caldera, M. Varettoni, S. Mangiacavalli, M. Bonfichi,
G. Pagnucco, M. Lazzarino, C. Bernasconi
Divisione di Ematologia, IRCCS Policlinico San Matteo, Università
di Pavia 

We evaluated post-transplant chimerism in 10 subjects sub-
mitted to allogeneic hemopoietic stem cell transplantation with
reduced-intensity conditioning regimen. The patients were
affected by myelodysplastic syndrome (MDS) (1 case) acute
myeloid leukemia (AML) (6 cases, 1 AML-MDS and 1 therapy-
related), acute lymphoblastic leukemia (1 case), non-Hodgkin
lymphoma (2 cases). The median age was 44 years (range 24-54);
all patients were poor candidates to standard procedure due to
age or poor performance status. Conditioning regimen consist-
ed of thiotepa 5 mg/kg/day × 2 days and fludarabine 25
mg/m2/day × 5 days; three patients with overt leukemia received
a single dose of idarubicin 15 mg/m2 at day –12. GvHD prophy-
laxis was performed with Cyclosporine A(CsA), methotrexate and
methylprednisolone. Chimerism evaluation was performed on
peripheral blood samples at the engraftment, at day +30, +60,
+90, +180, +360 post-transplant, by microsatellite PCR  (loci
D3S1349, FGA, D12S67, D19S246, D19S253, D20S85, D2S165,
D2S160, D2S367, D2S125, D2S206, D2S117) and ABI Genescan
Analysis. Seven of 10 patients showed complete donor chimerism
at engraftment, while 3 patients demonstrated mixed chimerism
with a percentage of host cells ranging from 2 to 3.5%. One of
them reached complete donor chimerism at day +30 post-trans-
plant, while 2 patients affected by refractory AML without signs
of acute GvHD demonstrated a progressive expansion of host
cells at day +30 and +60; they underwent immunosuppression
discontinuation and donor leukocyte infusion without improve-
ment. One patient with AML had a transient phase of mixed
chimerism 120 days after transplant and achieved complete
donor chimerism after CsA reduction. Our preliminar data con-
firm that chimerism analysis has a pivotal role in the manage-
ment of patients submitted to allogeneic transplant with
reduced-intensity conditioning regimen for malignancies where
the achievement of a complete donor chimerism seems to be an
essential goal. Thiotepa-fludarabine is a well tolerated condi-
tioning regimen with selective hematological toxicity inducing
high levels of donor chimerism.

PO265
MONOCLONAL AND OLIGOCLONAL GAMMOPATHIES AFTER ALLOGENEIC
BONE MARROW TRANSPLANT

E. Morello, F. Benedetti, C. Crippa, M. D'Adda, M. Sorio, 
C. Borghero, D. de Sabata, R. Fasolo, G. Pizzolo
Department of Clinical and Experimental Hematology, BMT Unit,
University of Verona

Background. Several blood protein disorders (e.g. parapro-
teins) occurring after bone marrow and solid-organ-transplan-
tation are reported. It is known that there is an association

between this alteration of the normal immune response and the
Epstein Barr virus infection. The relationship between Cyto-
megalovirus (CMV) reactivation and such paraproteins is more
difficult to establish. Due to the absence of viral genome in the
cells it is hard to prove molecular interaction between CMV and
B lymphocytes. Methods. We studied 33 consecutive patients
who underwent BMT for hematologic malignancies between
November 1996 and November 2000. We analyzed the serolog-
ical status for the commonest herpesvirus in all the donors and
the recipients. After BMT, blood samples were evaluated for the
identification of paraproteins, performed with zonal capillary
electrophoresis and immunofixation. Furthermore we controlled
the reactivation of the commonest herpes vireses with pp65
antigenemia for CMV and with qualitative PCR for EBV. The chi-
square Test (with Yates correction) was used for the statistical
analysis. Results. Electrophoretic anomalies were found in 15/33
(45%) patients: 8 IgGκ, 5 IgGλ, 2 IgMκ. Evidence of pp65+/CMV
reactivation was detected in 21/33 pts (63%). In 13/15 cases the
oligoclonality was strictly associated with the CMV reactivation
(p<0,025). In two patients we observed the reactivation of both
EBV and CMV. The median interval between CMV reactivation
and paraproteins appearance was 95 days. None of these gam-
mophaties transformed into post-transplant lympho-prolifera-
tive disorders (PT-LPD). In all cases oligoclonality is still present
with a median follow-up of 25 months (range 6-53 months).
Conclusions. Oligoclonal and monoclonal immunoglobulis are
frequently observed after BMT and they are statistically associ-
ated with a CMV rather than with EBV reactivation. It is a benign
phenomenon.

PO266
REDUCED INTENSITY CONDITIONING FOLLOWED BY ALLOGRAFTING OF
HEMATOPOIETIC CELLS CAN PRODUCE CLINICAL AND MOLECULAR 
REMISSIONS IN POOR RISK LEUKEMIA AND LYMPHOMA 

P. Corradini,*# A. Olivieri,° AM. Gianni,^ C. Tarella,§F. Zallio,§
M. Lucesole,° A. Dodero,*# F. Ciceri,#F. Benedetti,@ A. Rambaldi,
C. Bordignon,# C. Voena,# M. Bregni#

*Bone Marrow Transplantation Unit, Istituto Nazionale Tumori,
University of Milano; °Division of Hematology University of
Ancona; ^Medical Oncology, Istituto Nazionale Tumori, Universi-
ty of Milano; §Dept. of Hematology, University of Torino; 
@Dept. of Hematology, University of Verona and Dept. of Hema-
tology, Ospedali Riuniti, Bergamo, #Dept. of Hematology, 
Istituto Scientifico H.S. Raffaele, Milano

Allogeneic transplantation is a curative treatment modality for
several advanced hematological tumors. Transplant efficacy,
however, is frequently hampered by its toxicity, and this is par-
ticularly true when candidates are older than 45 yrs, heavily pre-
treated, or affected by other comorbidities. In order to decrease
transplant-related mortality (TRM), and enhance the graft-vs-
tumor effect, we have designed a program in which a reduced
conditioning (thiotepa 5-10 mg/kg, fludarabine 60 mg/ms,
cyclophosphamide 60 mg/kg) is associated with low dose GVHD
prophylaxis, and programmed reinfusions of donor lymphocytes
(CyA tapering at d+90: reinfusion of 1×106 CD3/kg for patients
with molecular disease, or 1×107 for those with clinical disease).
We have tested the toxicity and activity of this program in a pilot
study, enrolling 39 pts not eligible for conventional condition-
ing: 19 NHL, 4 HD, 4 MM, 1 ALL, and 11 AML. Median age was
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50 yrs (range 32 - 68). Pts were considered at high-risk of TRM
because they were old, heavily pretreated (28 of 39 received
more than 2 lines or high-dose CT), and/or with concomitant
organ dysfunctions. Sixteen pts received BM and 23 PBSC grafts.
All pts engrafted, median time to achieve 500 ANC was 13 days,
median time to 20,000 PLTS was 19 days; myeloid and lymphoid
chimerisms at day +30 and +90 were full donor in all pts treat-
ed with thiotepa 10 mg/kg achieving marrow remission; mixed
lymphoid chimerisms were observed with thiotepa 5 mg/kg.
Acute GVHD grade 3-4 was scored in 4 pts, 1 pt experienced
WHO organ toxicity > 2, 16 pts had CMV reactivation, 7 have
extensive cGVHD. Overall TRM is 9% (TTP, pneumonia/GVHD,
cerebral toxoplasmosis), with a median follow-up of 345 days
(range 66 - 785 days). Thirty-nine pts are evaluable for response:
19 CR (including 6 molecular remissions by PCR analysis), and 7
PR. Five of 18 CR pts have already had a disease recurrence and
2 of them reentered CR after CyA withdrawal and/or DLI. In con-
clusion: i) the thiotepa dosage is critical in promoting a stable
engraftment, ii) treatment morbidity/mortality and aGVHD are
quite low, iii) programmed DLI are rarely feasible, iv) response
rate is at least similar to conventional conditioning in a cohort
of heavily pre-treated pts.

PO267
EARLY AND LATE ENGRAFTMENT OF SHORT-TERM EX VIVO AMPLIFIED
HUMAN CORD BLOOD CELLS IN NOD/SCID MICE

M.G. Mascolo, L. De Felice, A. Terenzi,* F. Agostini, F. Falzetti,*
M. Di Ianni,* D. Pasqualetti, F. Simone, P. Amaranto, A. Tabilio,*
W. Arcese
Dept. of Cellular Biotechnologies and Hematology, University “La
Sapienza” Rome; *Hematology and Clinic Immunology, 
University of Perugia

Retrospective analysis of cord blood (CB) transplants have
shown that the cell dose infused significantly affect both
engraftment and survival. Therefore, the ex vivo expansion of
HSC might represent a promising approach to improve clinical
results. With this purpose we have previously standardized a
short-term amplification method and then evaluated the
engraftment potential of amplified cells in a murine transplant
model. Sixty-eight NOD/SCID mice were transplanted with
CD34+ cells amplified with flt3L/SCF/IL-3 over 7-days of culture
(input cell number: 4–7.5×104 cryopreserved CD34+ cells). The
engraftment of ex vivo generated cells was been evaluated at 7-
28 days and 6-12 weeks after transplant by (1) cytofluorimetric
detection of CD45+ cells in bone marrow (BM) and (2) PCR ampli-
fication of human specific sequence (p17H8) on mice BM colony
forming cells. NOD/SCID mice (n=19) receiving unmanipulated
CD34+ cells were used as controls. A low rate of early and late
engraftment was detected in mice transplanted with either
4×104 unmanipulated CD34+ cells or amplified cells generated
from the same starting cell dose. In mice transplanted with
amplified cells obtained from 7.5×104 CD34+ cells the percent-
age of both early and late engraftment rose to 83% (15/18) and
73% (8/11) respectively. Conclusions. These data are the first
evidence that short-term amplified CB cells can be detected in
BM a mice as early as 7 days after transplant with a progressive
rise of the percentage of engraftment in later controls. These
experimental results may have a significant clinical relevance by
improving engraftment in CB transplanted patients.

Early engraftment Late engraftment
Cell injected/ Cell N° pos. % CD45+ Human N° pos % CD45+ Human
mouse Treatment mice cells CFC/mouse mice cells CFC/mouse 

40,000 Unmanip 3/9 0.38 757 1/5 1.14 1068
Amplif 10/27 0.08 2457 2/12 0.26 5263

75,000 Unmanip ND ND ND 4/5 8.27 17581
Amplif 15/18 0.51 863 8/11 3.18 4263

PO268
LOST EFFECTIVENESS OF RECOMBINANT ERYTHROPOIETIN-EPO THERAPY
IN ALLOGENEIC BONE MARROW TRANSPLANTATION: SOME COMMENTS
ABOUT DELAYED THERAPY 

C. Skert, A. Sperotto, A. Geromin, R. Stocchi, P. Masolini,
R. Fanin
Division of Hematology, University Hospital of Udine 

Background and objectives. Inadequate EPO production seems
to have a fundamental role in the delay of erythrocyte recovery,
especially starting from the 3rd and 4th week after allogeneic
transplantation. GVHD and CyA and alkylating agent therapy
seem to be the cause of inadequate EPO production. Several
papers demonstrated that rHuEPO therapy can accelerate ery-
throcyte recovery and reduct transfusional requirements. In this
paper we investigate long terms benefits of rHuEPO therapy.
Patients’ characteristics: 20 patients were studied: median age
30 (16-58) years; M/F ratio 11/9; average follow-up 360 (72-
1020) days; MRD 13/20 (65%) and MUD 7/20 (35%); AB0 com-
patible 11/20 (55%) and AB0 incompatible 9/20 (45%); acute
GVHD (I-IV) 13/20 (65%) and chronic GVHD 14/20 (70%); CMV
infection 3/20 (15%). Design and methods. EPO levels were mea-
sured from day 22 post BMT. This value is defined to be adeguate
if included in 95% confidence limit of the regression formula
log(EPO) = 3,967 – (0,0695 × HCT) with HCT values between
20% and 40%. Four patients with inadeguate EPO production
were treated with rHuEPO starting in different time (30-125
days post BMT) after inadeguate EPO production evidence.
Results. Thirteen of 20 patients (65%) had inadeguate EPO val-
ues (8/13 - 61% - also 6th month post-BMT). The only two dif-
ferences between the two groups (patients with adeguate EPO
levels vs. patients with inadeguate EPO levels) were AB0 com-
patibility (14% incompatible vs. 62% incompatible) and the
presence of acute GVHD (III-IV) (13% vs. 43%). The comparison
between the 9 patients with inadeguate EPO levels (not treated
with rHuEPO) and the 7 with adeguate EPO levels hadn’t shown
significative statistical differences in platelet recovery (plt.
> 20000/m3: 28.1±17.8 days vs. 18.2±4.4 days, p = NS). In the
9 patients with inadeguate EPO levels erithrocitary recovery (HCT
> 30%: 211±74.4 vs. 88±66.4 days, p < 0.05) were delayed and
tranfusional requirements (14.6±8 vs. 4±2.6 RBC units, p < 0.05)
were higher than other patients. Erithrocitary recovery was
delayed in the 4 patients treated with rHuEPO (HCT > 30%:
545±200 vs. 211±74.4, p < 0.05). Conclusions. In previous works
rHuEPO therapy always started within 1 week post BMT. In our
patients follow-up was longer (460-1020 days) than in previous
works and it was evidenced that the effectiveness of rHuEPO
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therapy was lost as it was stopped. A first hypothesis to explain
this evidence is that late rHuEPO administration might not find
out an appropriate number of BFU-E and CFU-E reinfused. So
must be waited for the differentiation of new BFU-E and CFU-
E out of donor stem cells (ca. 4 weeks post BMT). Another
hypothesis is that long term rHuEPO therapy could determine a
decrease of BFU-E and CFU-E receptors and/or decreased kidney
EPO production. It is left to prove that rHuEPO therapy started
within 1 week post BMT is more effective in granting erythro-
cyte recovery in a long-term follow-up.

PO269
ALLOGENEIC BLOOD STEM CELL AND BONE MARROW TRANSPLANTATION
FOR HIGH-RISK ACUTE LEUKEMIA: A SINGLE CENTER EXPERIENCE

R. Scimè, S.Tringali, A.M. Cavallaro, A. Santoro, A. Indovina, 
L. Cascio, M. Pagano, R. Pirrotta, S. Mirto
Divisione di Ematologia con Trapianto, A.O V.Cervello, Palermo

We retrospectively analyzed the outcome of 68 pts with high-
risk acute leukemia, defined as π I CR, cytogenetic abnormality
including Ph, 11q-,t(6;9), hyperdiploidy, or secondary leukemia,
who received an HLA-id sibling BM or PBSC. The clinical charac-
teristics of the two groups are reported in Table 1. Conditioning
regimen consisted in the BUCY 4 or BUCY 2 association in all. As
GVHD prophylaxis CSA or CSA + MTX was employed in the two
groups (p= ns). As graft a median of 9×106/kg CD34+ and
2.5×108/kg CD3+ cells were infused in PBSC pts, while BM pts
received a median of 4.6×106/kg CD34+ and 0.2×108/kg CD3+.
Results. Recipient of PBSC recovered ANC >0.5×109/l, in a medi-
an of 13 days, while BM recipient recovered ANC>0.5×109/L in 17
days (p=0.004). Also in platelets recovery a significative difference
was observed (17 vs 22 median, p=0,007). There was no signifi-
cant difference in the incidence of aGVHD ≥ II (p=0.2). The inci-
dence of cGVHD was 75% at one year in the PBSC group vs 40%
in the BM (p=0.001) with a higher incidence of the extensive
form in the PBSC group (p=0.009). No relationship was observed
between the median dose of CD3+ and CD34+ cells infused and the
presence of cGVHD in the PBSC group. Transplant related mor-
tality (at one year) was 6% in the BM group and 23% in the PBSC
(p=0.06). No difference were observed in DFS and OS between the
two groups (p=0.2). At a median follow up of 41 months (range
1-105) in the BM group, 22 pts. are alive and disease free (67%),
while in the PBSC group at a median of 13 months (range 1-78),
21 are alive and disease free (57%). In this study it seems that the
source of stem cells does not confer any advantage in terms of
leukemia recurrence in high risk pts. Although PBSC results in a
shorter hematological recovery and hospital stay it is worth con-
sidering the impact of severe cGVHD on the quality of life. Fur-
ther study and better strategies for the prophylaxis and treat-
ment of GVHD are warranted.

Table 1.

BM N=32 PBSC N=36

Age median (range) 27 (8-52) 36 (16-57)
Cytogenetic risk: Low/high 20/9 13/10
AML 18 19
ALL 14 14
Secondary Leukemia 0 2
Status 1st CR/advanced 19/12 14/21

PO270
STANDARD VS ALTERNATIVE MYELOABLATIVE CONDITIONING REGIMENS IN
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION FOR HIGH-
RISK ACUTE LEUKEMIA

A. Mengarelli, A. P. Iori, C. Guglielmi, R. Cerretti, A. Romano, 
B. Anaclerico, C. Torromeo, L. Grapulin, C. Girmenia, G. Cimino,
L. De Felice, F. Mandelli, W. Arcese 
Hematology Institute, Department of Cellular Biotechnology and
Hematology, University “La Sapienza” Rome

From October 1986 to February 2000, at the Institute of
Hematology of “La Sapienza” University, 104 consecutive
patients (male: n = 63; median age: 21, range 1.3-44.2 years)
with high-risk acute leukemia underwent a non T-cell depleted
graft from an HLA-identical sibling following a standard or alter-
native myeloablative conditioning regimen. Of the 104 patients,
60 were affected by acute lymphoblastic leukemia and 44 by
acute myeloid leukemia; the phase at transplant was complete
remission (CR) > 2nd in 76 patients, untreated 1st relapse with <
20% blasts in 11, refractory leukaemia or overt resistant relapse
in 17. Conditioning consisting of either 12 Gy fractionated total
body irradiation (FTBI) or 16 mg/kg busulphan combined with
120 mg/kg cyclophosphamide were defined standard regimens
(n = 38), whereas all other myeloablative regimens (FTBI-60
mg/kg etoposide and three-drug combinations) were considered
alternative (n = 66). As concerns patient characteristics, no sig-
nificant difference was observed between the two groups. Out-
come was evaluated by uni-factor analysis and Cox proportion-
al hazards regression model. All patients engrafted and no dif-
ference in terms of acute and chronic graft-versus-host disease
(GVHD) incidence and severity was observed between the two
treatment groups. Sixty-six patients died, 38 of whom of relapse,
26 of transplant-related deaths and 2 of other causes. Thirty-
eight patients are surviving with a follow-up ranging from 0.7
to 13.8 years (median, 7.1 years); only one patient is alive 5.7
years after relapse. At the median follow-up, the actuarial prob-
abilities of overall survival, relapse and transplant-related mor-
tality for patients conditioned with standard and alternative
regimens were 52% (95% CI, 36-68%) vs 25% (13-37%) (p <
0.02), 34% (18-51%) vs 58% (43-73%) (p < 0.04) and 25% (9-
40%) vs 32% (19-44%) (p = ns), respectively. Cox analysis con-
firmed that, after adjusting for diagnosis, leukemia phase, dura-
tion of 1st complete remission and GVHD prophylaxis, alterna-
tive regimens were associated with a significantly worse survival
(hazard ratio 1.8; p < 0.04). From this retrospective analysis we
can conclude that the alternative conditioning regimens we used
did not improve the outcome of patients transplanted for high-
risk acute leukemia.

PO271
AUTOLOGOUS TRANSPLANTS FOLLOWED BY MINI-ALLOGRAFTS FOR
HODGKIN’S DISEASE AND NON-HODGKIN’S LYMPHOMA

A.M. Carella, M.T. Corsetti, D. Occhini, G. Beltrami, E. Lerma, 
M. Cavaliere 
Department of Hematology, Casa Sollievo della Sofferenza, 
San Giovanni Rotondo, DEMO, Azienda Ospedale San Martino,
Genoa 
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The greater potential benefit of allografting for patients with
advanced lymphomas could be exploited if conditioning mortal-
ity could be decreased and tumour burden minimized before con-
ditioning. One method of achieving this would be to use high-
dose therapy (HDT) and autografting to debulk lymphoma, fol-
lowed by allografting using a nonmyeloablative conditioning reg-
imen. Between June 1997 and January 2001, 34 patients with
Hodgkin’s disease (HD) (n=19) and non-Hodgkin’s lymphoma
(NHL) (n=15) received this combined procedure. All patients had
advanced/resistant disease. Two patients had already received a
first autograft. Patients received cyclophosphamide (3 g/m2) and
recombinant human granulocyte colony-stimulating factor to
mobilize autologous hematopoietic stem cells. Subsequently, they
received HDT [carmustine, etoposide, cytarabine, and melpha-
lan] (BEAM protocol) and re-infusion of autologous stem cells.
After a short time, the patients were treated with immunosup-
pressive therapy consisting of fludarabine 30 mg/m2with
cyclophosphamide 300 mg/m2 daily for three days followed by
the infusion donor-mobilized hematopoietic stem cells. Com-
plete (n=24) and mixed (n=8) chimerism was achieved in 32/34
(94%) patients. Patients with mixed chimerism or with complete
chimerism and residual lymphoma, received donor lymphocyte
infusion. At a median time of 400 days (range, 60-1217 days)
from mini-allografting, 21 (62%) patients are alive. Ten of these
patients are in complete remission and two are in good partial
remission. Thirteen patients died, eight of progressive HD/NHL,
one of progressive HD combined with extensive chronic GVHD,
two of infection and two of cGVHD. A good correlation between
GVHD and response was found. 

PO272
DETECTION OF DENDRITIC CELLS (DC1 AND DC2) SUBSETS IN 
BONE MARROW AND GRANULOCYTE-COLONY-STIMULATING FACTOR
PRIMED PERIPHERAL BLOOD HARVESTS FROM 
ALLOGENEIC STEM CELL DONORS

R. Stocchi, D. Damiani, A. Sperotto, M. Cerno, A. Geromin, 
P. Masolini, A. Michelutti, M. Baccarani,* R. Fanin
Division of Hematology, Udine University, Italy; *Division of Hem-
atology, Bologna University

In peripheral blood (PB) and in bone marrow (BM) two sub-
sets of dendritic cells (DC) have been identified: DC type 1,
myeloid, are lineage negative, HLA-DR positive and CD11c pos-
itive; DC type 2, lymphoid, are lineage negative, HLA-DR posi-
tive and CD123 positive. DC1 activate T lymphocytes, while DC2
seem to induce antigen-specific tolerance. Since the number of
infused DC can influence the kinetics of the immune system
reconstitution and the development of graft-versus-host dis-
ease, we counted DC1 and DC2 in the PB and in the BM of allo-
geneic stem cell donors using a 3-color flow cytometric assay.
DC were identified in lysed whole blood or bone marrow as lin-
eage negative (CD3, CD16, CD56, CD14, CD19, CD20), HLA-DR
positive, CD11c positive (DC1) or CD123 positive (DC2). In PB the
mean number (per microliter) of DC1 was higher after G-CSF
mobilisation than prior to G-CSF administration (4.1±0.1 versus
7.3±0.2, p=0.03); the mean number of DC2 was also signifi-
cantly increased after G-CSF administration (3.4±0.1 versus

20±0.2, p=0.002). In BM the mean number of DC1 was similar
to that found in PB before G-CSF administration (4.1±0.1 ver-
sus 4.2±0.2, p=0.94), while the mean number of DC2 was high-
er than that found in PB before G-CSF administration (3.4±0.1
versus 16±0.2, p=0.06) but similar to that found in PB after G-
CSF administration (20±0.2 versus 16±0.2, p=0.88). BM har-
vests (n=6) contained a mean of 0.04±0.01×106/kg recipient
DC1 and 0.31±0.01×106/kg recipient DC2 while PBSC harvests
(n=8) contained a mean of 0.3±0.01×106/kg DC1 and 1±0.1×
106/kg DC2. In conclusion, in standard condition the mean num-
ber of DC1 is similar in PB and in BM, while the number of DC2
is higher in BM than in PB. However, G-CSF administration
increases the number of DC, in particular of DC2 and, for this
reason, the number of DC1 and DC2 infused is higher in PBSC
harvest in comparison with BM harvest.

PO273
DETECTION AND QUANTIFICATION OF MIXED CHIMERISM FOLLOWING
BONE MARROW TRANPLANTATION USING SINGLE STRANDED 
CONFORMATION POLYMORPHISM

C. Yen-Pei, G. La Nasa, P. Asili, R. Littera, L. Contu 
BMT Center, R. Binaghi Hospital, University of Cagliari 

Persistence of recipient-type hematopoietic cells after bone
marrow transplantation (BMT) is referred to as mixed chimerism
(MC). The proportion of donor versus recipient cells can remain
stable or shift over time and MC is associated with late graft fail-
ure and disease recurrence. The extent of MC can be studied by
several methods. FISH analysis has the disadvantages of being
only applicable when the donor and recipient are of different
gender. While highly polymorphic and sensitive analyses of VNTR
and microsatellites have the disadvantages that the smaller
allele of a heterozygote is often preferentially amplified. This
bias risks both not detecting chimerism and incorrectly esti-
mating the extent of chimerism. Traditional Southern blot analy-
sis does accurately reflect the extent of MC, but it is also time
consuming, requires large amount of DNA, and the use of
radioactivity. Single stranded conformation polymorphism
(SSCP) analysis take advantage of the fact that single stranded
DNAs of the same length but different sequences have different
conformation and mobility. This method is highly sensitive and
can detect sequences with only one base pair of difference. Our
SSCP protocol detects the common mutations in our β-tha-
lassemia population, the mutation responsible for sickle cell
anemia, as well as many other single nucleotide polymorphisms
(SNP). Since the PCR product of the mutated and the normal
alleles are the same size, they are amplified in direct ratio to the
initial DNA concentration. Band intensities, which reflect the
relative amount of DNA originated from donor and recipient
cells, are then quantified using image analysis software. In a
series of 11 patients, we detected 2 cases (18%) of MC not
detected by microsatellite analysis, even though more than one
locus was informative. Therefore we propose that SSCP is a more
reliable method to detect and follow the evolution of MC. Giv-
en the high number of SNP available, it is relatively easy to iden-
tify a panel of SNPs that can be analyzed under one or two SSCP
conditions and have a combined high heterozygosity for every
population. 
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PO274
NON-MYELOABLATIVE ALLOGENEIC PERIPHERAL BLOOD STEM CELL 
TRANSPLANT FROM HLA-IDENTICAL SIBLING FOR HEMATOLOGIC 
MALIGNANCIES AND METASTATIC MELANOMA

E. Benedetti, S. Galimberti, F. Caracciolo, R. Fazzi, F. Papineschi
U.O. Ematologia Pisa, Università degli Studi di Pisa e Azienda
Ospedaliera Pisana

In our Center patients not eligible for standard allogeneic
transplants because of age or medical contraindications, having
an HLA-identical sibling available, were candidates for an allo-
geneic stem cell transplant using a non-myeloablative condi-
tioning regimen. The basic conditioning regimen included flu-
darabine 30 mg/m2 on day -4, -3 and -2, and low-dose TBI
(200cGy) and postgrafting immunosuppression was with a com-
bination of mycofenolate mofetil (MMF) and cyclosporine (CSA).
One patient with metastatic melanoma was conditioned with
fludarabine 30 mg/m2 on day –8, -7, -6 and melphalan 50 mg/m2

on day –3 and -2; with the same postgrafting immunosuppres-
sion as described above. Seven patients, median age 57 (range
46-67) years were treated. Diagnoses included MM relapsed
after 2 tandem autologous stem cell trasplant (n=1), progressive
refractory MM (n=1), AML 2nd CR (n=1), AML 1st CR, AML PR
(n=1), AML 1st CR (n=1), refractory AML (n=1), Metastatic
Melanoma (n=1). Follow-up ranged from 38 to 191 (median 90)
days. The patients received unmodified PBSC grafts from HLA-
identical sibling, a median of 6.4×106 CD34 cells/kg (range 5.0-
9.5) were infused. Overall, transplants were well tolerated. Donor
engraftment was as follows: on day 28: T cells range 1-91%
(median 89); granulocytes 5-99 (median 96)%; marrow 5-99 %
(median 94). Only 5 out of 7 patients were evaluable for donor
engraftment at day 56 which was as follows: T cells range 35-
99 %(median 98); granulocytes 75-99.7 %(median 98); marrow
range 34-99.7 (median 85%). No fatal graft rejection occurred.
Grade II, III, IV acute GVHD occurred in 42%, 0% and 0% of
patients, respectively, and responded well to treatment. One out
of 3 evaluable patients for chronic GVHD assessment developed
cGHVD of the liver. One patient with AML in PR is alive and in
CR; one patient with AML 2nd CR rejected the graft and under-
went a second NMST from a different HLA-identical sibling using
the same conditioning regimen and MMF and CSA postgrafting.
The patient well tolerated the second transplant and day 28
donor T cells is 80%; granulocytes 90% and bone marrow 90%;
her bone marrow shows complete remission by morphology and
flow cytometry. One patient with relapsed MM is alive and in
stable PR; one patient with AML 1st CR died of transplant relat-
ed causes; one patient with refractory MM died of disease relate
causes; one patient with refractory AML relapsed early after NST,
she is alive and received 1st donor lymphocyte infusion at day 33;
one patient with metastatic melanoma died 123 days after NST
of progressive disease. Overall 4 out of 7 patients are alive (57%),
2 are in CR, 1 in stable PR and one has relapsed. In summary non-
myeloablative conditionig allows allografting in otherwise inel-
igible patients (older patients, heavily pretreated or with med-
ical contraindications); regimen related toxicity is low; no fatal
graft rejectin occurred; aGVHD was seen in 42% of patients.
Although responses (CRs and PRs) have been seen longer follow
up is needed to assess the role of nonmyeloablative allografts.

PO275
ALLOGENEIC PERIPHERAL BLOOD PROGENITOR CELLS (PBPCs) 
TRANSPLANTATION AFTER NON-MYELOABLATIVE REGIMEN IN PATIENTS
WITH HEMATOLOGICAL MALIGNANCIES

L. Lombardini, A. Vannucchi, S. Guidi, R. Saccardi, A. Bosi, 
P. S. Urbani, R. Caporale, S. Glinz, A. Salati, S. Ciolli, C. Nozzoli,
P. Rossi Ferrini
BMT Unit, U. O. Ematologia, Policlinico Careggi, Firenze

Non-myeloablative conditioning followed by grafting of allo-
geneic peripheral blood progenitor cells (PBPCS)-is an attractive
strategy for reducing the toxicity of allograft procedures and
may permit the exploitation of any potential graft versus tumor
effect. Between February 2000 and May 2001, 8 patients (pts.)
underwent PBPCs transplantation from HLA identical siblings
after a non-myeloablative regimen. The diagnosis was MM in 4
pts. (2 PR and 2 refractory), NHL in 2 (one pt. in clinical CR and
1 refractory), AML in 1 pt. (CR) and acute myelofibrosis in the
last one. The median age of pts. (5 females and 3 males) was 53
years (range, 46-59). The median age of donors was 49 years
(range, 42-64). There were two sex mismatched transplanta-
tions. As for conditioning regimen pts. received Mel 30mg/m2, Flu
30mg/m2 and TBI single fraction 200 cGy. All patients received
GVHD prophylaxis with cyclosporin A (3 mg/kg p.o.) and mofetil
mycophenolate (15 mg/kg p.o.) respectively from –1 to +90 and
from 0 to +28 days. Median number of infused CD34+ cells was
4,16×106/kg (range, 1.72-8.72) and CD3+ cells 21.2×107/kg
(range, 13.2-32.1). All patients in this study engrafted: 4 pts.
never dropped neutrophil counts below 0.5×109/L. One pt.
showed a delayed donor engraftment; the stable hematopoiet-
ic recovery and the complete chimerism were achieved after
early immunosoppression therapy tapering. Tolerance of
chemotherapy was excellent. Chimerism analysis was performed
using PCR of VNTRs and/or FISH for sex mismatched. All sam-
ples were separated for CD3+ cells by using immuno-magnetic
beads (MiniMacs, Mylteni). Complete chimerism (CC) was
obtained in 62% of pts. after a median time of 42 days (15-56).
One pt. died in +65 for gut acute GVHD. One pt. showed mixed
chimerism (MC) increase (59% in +15, 89% in +30, 91% in +60)
until reaching CC in +120 days. DLI was used in 1 pt affected by
MM for persisting disease: 2 weeks after DLI skin and gut GVHD
developed. Acute GVHD was seen in seven pts. (87%): grade I in
three pts (37%) and grade ≥ II in four (50%). Two pts. developed
extensive chronic GVHD (25%). The pattern of immune recon-
stitution was also investigated. At day +90, mean (±SE) values
per 106/ mL were: CD3+ 714.8±225.8, CD19+ 47.1±31.3, NK
69.9±26.4, CD4+ 256.5±73.5 and CD8+ cells 460.8±203.1. After
a median follow-up of 156 days (range, 65-464) overall survival
(OS) was 87%: six pts. achieved complete remission (75%) with
full donor chimerism, 1 pt. relapsed 14 months after transplan-
tation without missing donor chimera. The TRM at 15 months
was 12%. These preliminary results show that non-myeloabla-
tive conditioning regimen is well tolerated, has a low risk of TRM
and is able to ensure sustained engraftment. The definite graft
versus tumor efficacy and the GVHD incidence are needed to be
assessed in comparison to conventional allogeneic BMT. Longer
follow-up is required to estimate the effects on disease-free
survival.
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PO276
ACTIVE CYTMEGALOVIRUS INFECTION IN INTESTINAL MUCOUS MEMBRANE
LESIONS WITH HISTOLOGICAL DIAGNOSIS OF GRAFT versus HOST DISEASE

O. Iacopino, M. Cuzzola, A. Cuzzocrea, G. Irrera, F. Morabito,
P. Iacopino 
Centro Unico Regionale Trapianti di Midollo Osseo, Dipartimen-
to di Ematologia, AO Bianchi-Melacrino-Morelli, Reggio Calabria

It has well known that the incidence of cytomegalovirus (CMV)
infection is significantly higher in patients affected by GvHD.
Moreover, it has been postulated that CMV could have a central
role in the etiopathogenesis of GvHD. In this regard no definitive
evidence has supported this yet. In this study, two different diag-
nostic methods have been applied for the pp65 and pp67 deter-
minations. They represent the CMV matrix tegument proteins
which are solely expressed during viral replication and their
detection provides a direct correlation with active CMV infection.
pp65 and pp67 were detected by an antigenic-assay (clone
IC3+AYM Bioline Diagnostici) and by NASBA RNA amplification
technology (Organon Teknica), respectively. We analyzed sever-
al samples of leukocyte buffy-coats in 4 patients undergoing
allogeneic bone marrow transplantation, who subsequently
developed a grade III-IV acute GvHD of intestine. All samples
were positive for both pp65 and pp67. Furthermore, we examined
samples from mucous membrane took off, in the same patient,
either from histologically normal or histologically proven GvHD
area. All intestinal pathological biopsies were positive for mRNA-
pp67. On the contrary, samples of biopsies coming from the same
patients without any evidence of GvHD were demonstrated to be
negative for mRNA-pp67. Finally, no intestinal sample was pp-
65 positive. In conclusion, the determination of mRNA-pp67 may
be a specific and useful diagnostic tool for evaluating the pres-
ence of CMV on histologically proven GvHD lesions. Preliminary
results suggest the putative role of CMV in determining GvHD. 

PO277
EXTRAMEDULLARY RELAPSE OF ACUTE LEUKEMIA AFTER ALLOGENEIC
BONE MARROW TRANSPLANTATION

M. Bonferroni,* F. Locatelli,° A. Busca,° V. Tassi,# S. D'Ardia,°
E. Audisio,° C. Genetta,° G. Rege Cambrin,@ E. Gallo,° M. Falda°
*U.O.A Ematologia Cuneo, °C.T.M. U.O.A Ematologia Torino,
#Banca del Sangue Torino, @U.A.D.U.Patologia Medica Orbassano

We retrospectively investigated the frequency and the relapse
pattern of 103 adult patients with AML (n= 72) and ALL(n=31),
who received an allo BMT between November 1990 and June
2001. Preparative regimen included TBI-cyclophosphamide (Cy)
in 73 patients, busulphan-Cy in 9, thiotepa-Cy in 10, fludara-
bine-thiotepa-ATG-TBI in 4, others in 7. GvHD prophylaxis reg-
imen included cyclosporin A (CSA) and methotrexate (MTX) for
85 patients + antithymocyte globulin (ATG) in 18 patients receiv-
ing transplants from matched unrelated donors. The median age
for AML patients was 38 years (range 18-61). Forty four (61%)
were in first complete remission at the time of BMT and 28
(39%) were in advanced stage of disease (> CR1). Fourteen out
of 72 patients (19%) relapsed after a median time of 287 (40-
944) days (4 in CR1 and 10 in > CR1). All patients had an hema-

tological relapse, except one who had a CNS relapse. The medi-
an age for ALL patients was 29 years (range 17-54). Fourteen
(45%) patients were in first complete remission at the time of
BMT(of whom 7 Ph1+, 3 T-cell, 1 L3) and 17 (55%) were in > CR1.
Seventeen out of 31 (55%) patients relapsed after a median
time of 322 days (52-937) from BMT (7 in CR1 and 10 in > CR1).
Five of these patients (3 in CR1 and 2 in >CR1 at BMT) had an
isolated extramedullary relapse, corresponding to 29% of all
relapses. Extramedullary sites included: bone (1), pancreas and
kidney (1), skin (1) and soft tissue (1), CNS (1), CNS +BM (2).
Most extramedullary relapses were followed by a systemic
relapse. In the ALL group 3 out of 5 patients who did not show
cGvHD and 11 out of 18 patients with cGvHD relapsed (p= NS).
In the AML group 4 out 10 patients who did not show cGvHD
and 6 out of 45 patients with cGvHD relapsed (p= NS). Conclu-
sions: there was a non significant trend towards a lower relapse
incidence rate among patients with AML who developed cGvHD.
Extramedullary relapses after BMT were rare in AML patients
even for those in advanced state of disease. In ALL patients we
observed frequent isolated extramedullary relapses (29% of all
relapses), occurring in unusual sites other than SNC.

PO278
PROPHYLACTIC CD34+-ENRICHED DONOR LYMPHOCYTE INFUSION AFTER
REDUCED INTENSITY ALLOGENEIC STEM CELL TRANSPLANTATION IN TWO
HIGH RISK ACUTE MYELOID LEUKEMIAS 

C. Selleri, M. Picardi, M. Volpicelli, A. Severino, L. Luciano, 
A. Camera, M. Rossi, N. Scarpato,* B. Rotoli
Chairs of Hematology; *Immunohematology, Federico II Univer-
sity, Naples

Non-myeloablative transplants are associated with decreased
transplant toxicity and mortality, but a higher rate of leukemia
relapse. Thus, complete chimerism is essential to obtain long-
term disease free survival in acute leukemia. Recently, allogeneic
stem cell transplantation following reduced intensity condi-
tioning regimens (RI-HSCT) have been performed in patients
with acute leukemia, but donor lymphocyte infusions (DLI) were
required after transplant in half the patients for persistent dis-
ease or relapse. We have transplanted with HLA-matched sib-
ling RI-HSCT 2 acute myeloid leukemia (AML) patients who were
not eligible for conventional allogeneic SCT (total mononuclear
cells and CD34+ infused: 4.9×108/kg and 3.9×106/kg and
4.1×108/kg and 2.5×106/kg, respectively). Conditioning regimen
consisted of thiotepa (10 mg/kg) on day -5 and cyclophos-
phamide (50 mg/kg) on day -3 and -2. GvHD prophylaxis was
cyclosporin-A (CsA, 1 mg/kg) and short course methotrexate.
The first case was a 46 year old male with secondary AML-M5a
showing trisomy 8 and early hyperleukocytosis relapse after 2
chemotherapy courses (GIMEMA/EORTC AML 99P). The second
was a 33 year old male with AML-M4 who relapsed 2 year after
conventional sibling HSCT and was resistant to 2 chemothera-
py courses. Source of stem cells was bone marrow in the first
patient and peripheral blood in the second. To enhance minimal
residual disease control in these two high risk patients who did
not show any GvHD signs after early tapering (day +25) CsA, we
performed CD34+-enriched DLI (microallograft) (after donor
peripheral blood mobilization with recombinant G-CSF) at day
30 post HSCT (CD3+ and CD34+ cells infused: 0.9 and 0.5× 106/kg
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in the first case and 1.4 and 0.5×106/kg in the second). Early after
first DLI, both patients showed acute GvHD (global grading: III
and I, respectively) responsive to steroid treatment (2 mg/kg/die
prednisolone and 0.5 mg/kg/die, respectively). So far, both
patients are alive in complete remission and with full donor
chimerism 6 and 3 months after transplant. We think that pro-
phylactic CD34+-enriched DLI following RI-HSCT can be consid-
ered as a useful therapeutic option in poor prognosis patients
with recurrent or refractory hematologic malignancies.

PO279
UNRELATED DONOR TRANSPLANTATION IN CHRONIC MYELOID LEUKEMIA:
HIGH CURE RATE AND LOW TRANSPLANT RELATED MORTALITY

P. Marenco, R. Cairoli, G. Grillo, A. Tedeschi, E. Tresoldi,
E. Morra
Division of Hematology, Dpt. Oncology-Hematology, Niguarda
Ca’ Granda Hospital, Milan

If new molecules inhibiting tyrosine kinase activity of protein
encoded by BCR-ABL are shown able to prolong life in patients
with CML, the role of transplantation will have to be reevaluat-
ed, especially in patients without a related donor or at high
transplantation risk. However, at the moment, when cure is the
chief objective, hematopoietic stem-cell allotransplantation
remains the primary indication and it has to be balanced only
against the procedure risks. We report on data of unrelated donor
transplants performed in CML in the Bone Marrow Transplanta-
tion Unit of Niguarda Hospital in Milan. Twenty-eight unrelat-
ed donor transplants were performed in 27 patients. Thirteen
were CML (chronic phase 8, accelerated phase 4, blastic crisis 1),
9 were ALL (advanced phase 3), 2 were AML in advanced phase
2, 2 were myelodisplastic syndromes (1 underwent a second
transplant after relapse) and 1 was multiple myeloma. All were
nursed in LAF rooms, with a policy of complete sterility. Condi-
tioning regimen was standard CY-TBI (in 25/27); GVHD prophy-
laxis was CSPA (starting day–1) plus short term methotrexate.
No ATG was added in 27/28 transplants. Results. Twelve of 13
patients (92%) transplanted for CML are alive with a Karnofsky
score of 100%, at a median follow-up of 35 months after trans-
plantation (range: 1-108 m). TRM is 8% (one early death for liv-
er acute GVHD in a patient with a recent hepatitis C). However
the TRM raises to 21% when evaluated on the overall unrelat-
ed donor transplant series (2 deaths for early sepsis in AML, 2
for acute GVHD and 2 for chronic GVHD and related complica-
tions). Conclusions. At these transplantation conditions, TRM in
CML seems an acceptable risk to obtain a high cure rate. No pri-
or intensive chemotherapy treatment (in contrast with acute
leukemia) could have favored this low TRM in CML patients. We
are also retrospectively evaluating our donor- recipient pairs by
high resolution techniques (on 14 HLA antigens) in order to iden-
tify the effective level of matching of transplanted pairs and to
evaluate the influence of disparity on TRM to better define the
transplantation risks at different degrees of mismatching.

PO280
QUANTITATIVE ASSESSMENT OF CHIMERISM AFTER ALLOGENEIC 
PERIPHERAL BLOOD STEM CELL (PBSC) WITH REDUCED CONDITIONING
REGIMEN 

A. Santoro, S. Tringali, R. Basiricò, A.M. Cavallaro, V. Salemi, 
A. Indovina, L. Cascio, M. Pagano, D. Polizzi, R. Marcenò, 
S. Mirto, R. Scimè
Department of Hematology and BMT Unit, Ospedale Cervello,
Palermo

Reduced conditioning regimens (mini), with tolerable toxici-
ty, allow us to offer the allogeneic transplant to patients with
poor performance status or advanced age. The presence of mixed
chimerism (MC) after transplantation could help to establish
graft-host tolerance and to prevent GVHD. In contrast the appli-
cation of mini approach is somewhat problematic due to the
risk of transplant rejection and disease progression. The study of
myeloid and lymphoid chimerism is necessary to monitor and
manipulate the engraftment by modulating the patient’s
immunosuppression and by donor lymphocyte infusion (DLI). We
studied the incidence of MC, in bone marrow and peripheral
blood samples after mini allogeneic PBSC transplantation. The
assessment of chimerism was performed by polymerase chain
reaction (PCR) amplification, short tandem repeat (STR) with
fluorescence based detection (GeneScan ABI PRISM 310, PE),
from DNA of unselected cells and selected T-cells. Informative
recipient and donor specific alleles were obtained in all patients
and the sensitivity of the assay was 1%. Fifteen patients, with
different malignancies (3 AML, 3 ALL, 2 NHD,1 HD, 2 MM, 1
CML, 1 DMS, 1 Burkitt Lymphoma,1 metastatic breast cancer),
median age 45, were evaluated for chimerism after allograft. At
transplant only 3 pts were in CR. As conditioning all received TT
5 gr/kg day 1 +FAMP 5×25 mg/kg day 1-5. CSA alone was
employed as GVHD prophylaxis. As graft mobilized PBSC from
their HLAid sibling were infused (median CD34+ 8.9×106/kg and
CD3+ 2.1×108/kg). All pts engrafted. The chimeric status was
assessed in serial samples at two-week interval starting two
week post graft. Our data show that in 5/15 (33%) pts achieved
full donor chimerism (FC) with the graft, 4 showed FC at all time
points and 1 became MC at 6 months then relapsed. Ten out of
15 (66%) pts presented MC, on day 30 posttransplant the per-
centage of donor T cell (CD3+) ranged from 5% to 60%. Subse-
quent observations showed that 6 pts with < 50% donor amount
relapsed or showed autologous reconstitution; 2 pts with >50%
donor showed transient MC and finally achieved full chimerism
at day 60 and 180 respectively. One patient exhibited stable
50% donor DNA but was lost for TRM at 3 months. The quanti-
tative assessment of chimerism may be useful to identify pts
headed to relapse or reject, moreover study focusing on lineage-
specific chimerism analysis will improve the management and
the immunomodulation of the transplant. 
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PO281
ALLOGENEIC BONE MARROW TRANSPLANT FOR LARGE GRANULAR 
LYMPHOCYTE LEUKEMIA IN A PATIENT WITH MULTIPLE SCLEROSIS 

G. La Nasa,* M. Marrosu,° R. Littera,* E. Piras,* R. Floris,* 
G. Caocci,* D. Mantovani,* S. Oppi,* M. Carta,* Y.C. Chang,* 
L. Contu*
*BMT Center, Department of Neurology; 
°USL 8 “R. Binaghi” Hospital, University of Cagliari

Large granular lymphocyte leukemia (LGL) is a slow, chronic
and generally asymptomatic disease that is caused by mono-
clonal T or NK-cell proliferation. It has often been found asso-
ciated with autoimmune disorders. Multiple sclerosis (MS) is an
autoimmune demyelinating disease of the central nervous sys-
tem with a progressive and chronically disabling clinical course.
We report a 57-year-old patient with primary progressive mul-
tiple sclerosis (MS), later diagnosed with LGL CD3+, and treated
with allogeneic bone marrow transplant (BMT) from an HLA-
identical sibling. Pre-BMT neurologic evaluation revealed distal
hyposthenia of the upper extremities, parieto-ataxic ambula-
tion, diplopia, right eye scotoma. The expanded disability status
scale (EDSS) was 6.0 (at intervals the patient required assistance
in walking 100 meters without stopping). Magnetic resonance
imaging (MRI) showed multiple lesions of periventricular, occip-
ital, frontal and temporal white matter, pons and corpus callo-
sum. These lesions did not enhance following gadolinium admin-
istration. A conditioning regimen with fludarabine 25 mg/m2 ×4
days, busulphan 14 mg/kg and cyclophosphamide 120 mg/kg
was followed by allogeneic bone marrow transplant from an
HLA identical brother. Graft-versus-host-disease (GVHD) pro-
phylaxis consisted of cyclosporine and short-methotrexate. Allo-
genic engraftment was documented on day +10. Acute GVHD
(grade II) occurred on day +16 and was successfully treated with
low dose of steroids. At 3 months post-BMT the patient is in
complete molecular remission of LGL. Neurologic evaluation
showed improvement in motor impairment with an EDSS of 5.5
(the patient could walk for 100 meters without assistance). MRI
revealed a stable pattern with no new lesions. Continued follow-
up is necessary to evaluate the duration of clinical and MRI sta-
bility or improvement.

PO282
ACUTE GRAFT-VERSUS-HOST- DISEASE: A RETROSPECTIVE ANALYSIS 
OF 11 PATIENTS TREATED WITH ANTITHYMOCITE GLOBULIN

M. Cerno, A. Geromin, A. Sperotto, R. Stocchi, D. Damiani, 
F. Patriarca, V. Miotti, R. Fanin
Division of Hematology, University Hospital, Udine

Acute graft-versus-host-disease (aGvHD) is one of the major
causes of morbidity and mortality for patients submitted to allo-
geneic bone marrow transplantation. We retrospectively evalu-
ated 11 patients who received rabbit antithymocyte globulin
(ATG- Fresenius S) after an initial acute GVHD resistent to corti-
costeroids therapy. In one case an escalation dose of donor lym-
phocyte infusions (DLI) was the cause of aGvHD. Median age at
diagnosis was 38 years (27–55). Eight patients received an HLA
match unrelated bone marrow transpalntation and 3 received

HLA sibling bone marrow transplantation. Five patients were
affected by chronic myeloid leukemia, one by multiple myeloma,
two by non-Hodgkin's lymphoma, two by acute leukemia and
one by myelofibrosis. The conditioning regimens consisted of big
BUCY for sibling transplant and TBI/CY for unrelated transplant.
All patient received cyclosporine (3 mg/kg continuous infusion)
and methotrexate on day +1, +3, +6, +11 for GVHD prophylax-
is. Acute GvHD was graded according to the Glucksberg Staging
System. The median time of acute GVHD onset was 28 (19 –39)
days for 10/11 patients while it was 32 days in the post DLI
patient. All patients had more than one GVHD organ involvment,
the median grade was III (II-IV). All were initially treated with
methylprednisolone (2 mg/kg) for one week. ATG (5 mg/kg every
other days for 5 days) was added for GvHD progression, with
increased dose of corticosteroids (5 mg/kg) in 5/11 (45%)
patients. ATG treatment was well tolerated and no major com-
plications were observed. Six patients developed positive CMV
antigenemia during the ATG treatment. On day +28 days after
ATG therapy 5 (45%) patients improved, 6 (55%) did worse and
two were treated with a second course of ATG and subsequent-
ly improved. Overall, 45% patients died before day 100 while the
other patients were progressing to cronic GVHD. Thirty-six per-
cent are alive with a follow up of 27(3-45) months. Although the
patient numbers are very small, the ATG therapy was useful and
safe for progressing skin and liver acuteGVHD, after the failure
of corticosteroid treatment.

PO283
REDUCED INTENSITY CONDITIONING REGIMEN FOLLOWED BY ALLOGENEIC
PERIPHERAL BLOOD STEM CELL TRANSPLANTATION IN PATIENTS WITH
HEMATOLOGICAL AND NON-HEMATOLOGICAL MALIGNANCIES. 
A SURVEY FROM A SINGLE INSTITUTION

L. Castagna, A. Bertuzzi, A. Nozza, L. Siracusano, M. Balzarotti,
M. Magagnoli, B. Sarina, I. Timofeeva, A. Santoro
Oncology-Hematology Department, Istituto Clinico Humanitas,
Rozzano, Milano

Background. Allogeneic stem cell transplantation (allo-BMT)
is considered the treatment of choice for a number of acute and
chronic hematological malignancies and some congenital dis-
eases. However, procedure-related toxicity is considerable. To
exploit the graft-versus-tumor potential of allogeneic transplant
while improving the safety of procedure, we started a pilot study
using a non-myeloablative conditioning regimen in poor prog-
nosis hematological and solid tumors patients. Patients and
methods. Between July 1999 and November 2000, we performed
a non-myeloablative allogeneic peripheral blood stem cell trans-
plantation in 12 patients (7 males and 5 females) having HLA-
identical siblings. Seven patients were affected by hematologi-
cal disease and five by solid tumor. All patients had advanced or
refractory disease. The conditioning regimen consisted in flu-
darabine (25/mg/m2/day for 5 days) and cyclophosphamide (60
mg/kg/day for 2 days). Results. The median follow-up was 200
days. Hematological toxicity was acceptable with a median time
to achieve an absolute neutrophil count more than 500/mm3

and an untransfused platelet count more than 20,000/mm3 of 15
and 14 days, respectively. Extra-hematological toxicities were
mainly mucositis and infections. Acute graft-versus-host dis-
ease (aGvHD) was experienced by 5/8 of patients (62 %). Grade
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II/B or III/C aGvHD were observed in 4/5 patients (80 %), all suc-
cessfully treated with steroids. Extensive chronic GvHD (cGvHD)
was observed in 5/8 (62 %) of patients. All evaluable patients
were full donor chimeric at day +100. Before allogeneic trans-
plants only one patient was in complete remission (CR). After
transplantation, four patients converted to CR and four were in
progressive disease (PD). Procedure-related mortality rate was
25%. Conclusions. This report confirms that reduced condition-
ing regimen for allogeneic stem cell transplantation is feasible
and effective in heavily pretreated patients. However, more stud-
ies are necessary to standardize conditioning regimens, post-
transplant immunosuppression as well as modulation of immune
response by donor lymphocyte infusion (DLI).

Pts Age/sex Disease Status at Tx Chimerism aGvHD§ cGvHD^ Status post-Tx

1 24/M HD PD 100% II Ex Dead + 114
2 31/F HD PD 100% III Ex Alive PD + 316
3 22/M HD CR 100% 0 Ex Alive CR + 380
4 24/F NHL-HG PD NE NE NE Dead + 4
5 26/M NHL-HG PD NE NE NE Dead + 13
6 41/F NHL-HG PR 100% NE 0 Alive CR + 180
7 53/F PLL PD 100% 0 0 Alive CR + 430
8 32/M Desmo PR 100% II Ex Alive PD + 330
9 47/M pPNET PR NE NE NE Dead + 12
10 41/F Breast PR NE II Ex Alive CR + 185
11 52/M Renal PD Mixed 0 NE Dead + 37
12 51/M Thymoma PR 100% II 0 Alive PR + 175

Tx: transplant.

PO284
GRAFT-VERSUS-HOST DISEASE PROPHYLAXIS WITH THYMOGLOBULIN
(SANGSTAT OR ATG FRESENIUS) IN PATIENTS ALLOGRAFTED FROM
DONORS OTHER THAN HLA-MATCHED SIBLINGS

F. Locatelli,* A. Busca,* F. Marmont,* A.M. Dall'Omo,°
S. D'Ardia,* C. Boccomini, R. Calvi,* C. Ceretto,* E. Gallo,*
M. Falda*
*Department of Hematology, Bone Marrow Transplant Unit;
IRCCS S. Matteo, Pavia; °Transplant Immunology Service, Azien-
da Ospedaliera S. Giovanni Battista, Torino 

The optimal GvHD prophylaxis regimen in transplants from
alternative donors has to be defined, since the procedure has an
increased risk of severe aGvHD and TRM. We present a prospec-
tive, non-randomized study comparing two different ATG prepa-
rations (ATG-S, 10 mg/kg in 5 days, -6 to –2, versus ATG-F, 15
mg/kg in 5 days, -6 to –2) added to the conventional GvHD pro-
phylaxis regimen with CyA and short course MTX in 15 patients
with hematological malignancies grafted from alternative
donors. The primary end point was acute GvHD III-IV. Secondary
end points were transplant-related mortality (TRM), relapse and
survival. Nine patients received ABDRB1-matched bone marrow
(7) or partially matched umbilical cord blood (2) transplants from
unrelated donors, 6 patients received bone marrow (1) or periph-
eral blood stem cells(5) from 5/6 matched related donors. Prepar-
ative regimen included TBI-cyclophosphamide (Cy) in 12 cases,
TBI-Cy and thiotepa in 2 patients receiving cord blood trans-
plants, while 1 patient received TBI-L-PAM. Table 1 summarizes
the main clinical results. Primary causes of death were CNS fun-

gal infection (1), MOF (1) and relapse (1) in the ATG-S group;
CNS hemorrhage (1), pulmonary fungal infection (1), congestive
heart failure (1) and relapse (2) in the ATG-F group. At a medi-
an follow-up of 327 days (49-399), 5 patients grafted from unre-
lated donors and 2 patients grafted from partially matched relat-
ed donors are alive: four of these after receiving ATG-S and three
after receiving ATG-F. The small number of patients included
does not allow us to draw any firm conclusion; nevertheless the
incidence of severe aGvHD seems to be reduced by the use of
ATG-S, even at a lower dose, whereas cGvHD, TRM, relapse and
OS are superimposable in the two groups.

Table 1.

ATG-S  n.= 7 ATG-F n.= 8

Day ANC>0.5 × 109/L 19 (15-27) 16 (13-31) *
AgvHD

0-I 7/7 3/5 *
II-IV 0/7 2/5 *

CGvHD limited 2/4 2/4
CGvHD extensive 0/4 1/4
TRM 2 3
Relapse 2 2
OS 4 3

*3 patients were not evaluable.

PO285
IL TRAPIANTO ALLOGENICO UP-FRONT CON REINFUSIONE DI CELLULE
EMOPOIETICHE NELLA FASE APLASTICA DOPO CHEMIOTERAPIA DI 
REINDUZIONE: SUA EFFICACIA IN UN CASO DI RECIDIVA DI 
LEUCEMIA ACUTA MIELOIDE DOPO AUTOTRAPIANTO

M.M. Greco, M.R. Sajeva, M. Carella, N. Cascavilla, L. Melillo, 
A. La Sala, C. Bodenizza, M. Nobile, P. Musto, N. Di Renzo, 
A. Falcone, M. Dell’Olio, P. Scalzulli, M.G. Sanpaolo
Centro Trapianti e Divisione di Ematologia, 
Ospedale “Casa Sollievo della Sofferenza” IRCSS, San Giovanni
Rotondo 

Nell’ultimo decennio il trapianto autologo di cellule staminali
emopoietiche ha rappresentato un’importante strategia ter-
apeutica della LMA in prima o successiva remissione completa
(RC) per l’accessibilità e l’ingente potenziale di ricostituzione
delle cellule emopoietiche mobilizzate e per l’estensiva eleggi-
bilità a pazienti senza donatore familiare compatibile o oltre i
45-50 anni. Il fallimento principale del trapianto autologo è la
recidiva, riportata con frequenza dal 23 al 60% in 1° RC e fino
al 70% nel trapianto in recidiva o in II RC. Noi qui descriviamo
una nuova strategia terapeutica applicata a un caso di recidiva
dopo trapianto autologo che si avvale dell’infusione di cellule
staminali allogeniche nella fase di massima aplasia conseguente
alla chemioterapia di reinduzione con Fludarabina, alte dosi di
Ara–C, Idarubicina e G-CSF (FLAG-Ida). Un uomo di 48 anni pre-
sentò nel giugno del 1999 una leucemia acuta monoblastica
M5a con interessamento del SNC, cariotipo normale, trattata
con protocollo GIMEMA e rachicentesi medicate. Il trapianto
autologo di cellule emopoietiche periferiche previde un regime
di condizionamento con Melfalan 140/mg mq e TBI frazionata
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(12 Gy). Una recidiva midollare a + 8 m fu trattata con lo schema
FLAG-IDA. Al 14° giorno dall’inizio della chemioterapia, nella
fase di più intensa aplasia midollare, fu praticato il trapianto di
cellule emopoietiche allogeniche della sorella (CD 34+: 3,4×
106/kg). Profilassi della GVHD: ciclosporina 1 mg/kg ev da –1 e
MTX 10 mg g+1, 8 mg g+3 e +6, La ricostituzione ematologica
fu rapida con neutrofli > 0.5×109/kg/l al giorno + 14 e Piastrine
> a 20.000 ×109/kg al giorno +15. Lo stato chimerico dona-
tore/ricevente fu del 30% a +1 mese, dell’80% a +3 mesi. Il
chimerismo permane misto a +6 mesi con un rapporto del 90%
e 4/100 cellule maschili rilevate con sonde centromeriche per i
cromosomi X e Y sui nuclei in interfase. Il trapianto allogenico
up-front nella fase aplastica della terapia di induzione rappre-
senta la semplificazione estrema rispetto al trapianto conven-
zionale programmato dopo una chemioterapia ciclica con un
regime di condizionamento aggressivo. È una strategia del
trapianto che incorpora in un’unica sequenza la terapia citosta-
tica di riduzione o eliminazione delle cellule neoplastiche che fa
da ponte alla infusione delle cellule emolinfopoietiche del dona-
tore destinate a rigenerare l’emopoiesi e a esercitare l’effetto
GVL. Il trapianto up front nelle recidive elimina la variabile del
mancato raggiungimento della RC e l’infusione ritardata può
ridurre la morbilità e la mortalità della GVHD, probabilmente,
oltre che per l’intervenuta regressione del danno tessutale, anche
per un più protratto chimerismo misto che induce una tolleran-
za bilaterale (Prigozhina T, Exp Hematol 1999,27,503). Queste
caratteristiche lo distinguono dal trapianto non mieloablativo e
dal trapianto tandem autologo-allogenico. Il trapianto up-front
con infusione ritardata di cellule allogeniche può trovare indi-
cazione nelle recidive di leucemia dopo un precedente trapianto,
nelle recidive dopo chemioterapia, nelle leucemie refrattarie e in
malattie ematologiche non neoplastiche.

PO286
MOLECULAR REMISSION IN A MULTIPLE MYELOMA PATIENT AFTER A NON
MYELOABLATIVE ALLOGENEIC TRANSPLANT: PROOF OF PRINCIPLE

B. Bruno, M. Ladetto, M. Astolfi, S. Sametti, S. Mariani,
L. Veneziano, S. Battaglio, G. Aitoro, L. Giaccone, A. Pileri,
M. Boccadoro 
Divisione Universitaria di Ematologia, Azienda Ospedaliera San
Giovanni Battista di Torino

The presence of a graft-versus-tumor effect after allogeneic
transplantation has been well established in multiple myeloma
(MM). Unfortunately, MM patients tolerate myeloablative condi-
tioning regimens very poorly. This prompted many investigators to
design new transplant protocols with reduced intensity or non-
myeloablative conditioning regimens. Though these procedures
should still be considered investigational and not yet standard
treatment, recent reports have shown greatly reduced transplant
related mortality (TRM) with high response rates. However, pre-
liminary data on the achievement of molecular remissions are still
lacking. At our center, a 46-year-old patient with refractory mul-
tiple myeloma was conditioned to transplant with low dose total
body irradiation, 200 rads, followed by potent immunosuppres-
sion with cyclosporin and mycofenolate mofetil. This transplant
approach is a form of cell immunotherapy aiming at tumor erad-
ication by means of a potent graft versus-myeloma evoked by
donor T cells. At diagnosis, a patient specific clonal marker was

generated based upon the rearrangement of the immunoglobulin
heavy chain genes and used for polymerase chain reaction (PCR)
detection of minimal residual disease post transplant. Monoclon-
al paraprotein at the time of transplant was 2300 mg/dL with no
Bence Jones proteinuria. Marrow plasmacells were lower than 1%.
As expected, myeloma cells by PCR were detected in both bone
marrow and blood. On day 0, the patient received donor peripher-
al blood mononuclear cells with 19.08×106/ kg CD34+ cells;
2.718×108/kg CD3+CD4+ T cells; 1.08×108/ kg CD3+CD8+ T cells.
The post transplant course was rather uneventful. No blood or
platelet transfusions were required. The patient developed grade I
skin graft-versus-host disease that resolved spontaneously with-
out specific treatment. Disease status was evaluated at monthly
intervals for the first three months, and then every three months
for the first year. Since the first month post transplant, the patient
started showing a progressive gradual reduction of the disease. Dis-
appearance of the monoclonal paraprotein was attained by
immunofixation at four months post transplant, at that time a
weak presence of the clonal marker of the disease was still detect-
ed by PCR. Molecular remission with no detection of myeloma
cells was finally achieved at six months post transplant in both
bone marrow and blood. The patient is currently conducting a nor-
mal life, disease free at one year follow up. This report provides
direct evidence that molecular remission can be achieved in MM
after non-myeloablative allogeneic transplantation.

PO287
TOXOPLASMA GONDII ENCEPHALITIS IN TWO ALLOGENEIC BONE MARROW
TRANSPLANT RECIPIENTS: AN EMERGING INFECTION AFTER HEAVY
IMMUNO SUPPRESSIVE THERAPY

F. Benedetti, GP. Nadali, M. Krampera, C. Crippa, S. Secchi,
C. Visco, D. de Sabata, R. Fasolo, G. Pizzolo
Department of Clinical and Experimental Hematology, Section of
Hematology, Bone Marrow Transplant Unit

In this report we describe two cases of Toxoplasma encephalitis
diagnosed antemortem. Both patients were Toxoplasma positive
before BMT and, due to trimethoprim allergy, both were on pen-
tamidine prophylaxis. Case #1. A 16-year old male affected by CML
in second CP, received the bone marrow from an unrelated donor.
On day +12 a grade II acute GVHD occurred, resistant to steroid and
ATG. A 42 day course of MMF (CellCept) was started as 3rd line
treatment, and GVHD disappeared. On day +160 the patient was
seen in the Emergency Room because of generalized seizures and
complete left flaccid hemiparesis, without deficit of sensory system.
MRI showed a large right parietal lesion and several small lesions
with moderate enhancement of contrast. Sterotactic biopsy con-
firmed the diagnosis. Pyrimethamine-sulphamethazine therapy was
promptly started and the patient recovered completely. At present
he is on day +360, with a very good performance status, without
any sign of CML. Case #2. A 52-year old male affected by NHL in
2nd relapse after CT and ABMT was transplanted from his HLA
identical sister. He was conditioned with a Fludara-containing reg-
imen. The engraftment was poor. Steroids 2 mg/kg were started on
day +19 because of grade II acute GVHD. On day +83 weakness of
the left side was noted. In 48 hours he became hemiplegic. MRI
showed multiple lesions with moderate to evident enhancement,
consistent with Toxoplasma infection. The patient died in a few
days. Autopsy confirmed the diagnosis. Comments. Toxoplasma
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gondii has been considered a rare infection after BMT for long time.
In fact in a large report from Seattle the incidence in more than
3800 patients was O.3%. More recently, in a paper from Essen,
CNS Toxoplasma infection was identified in a higher number of
patients, about 3% of all transplanted. We have observed cerebral
infection in 2/85 consecutive transplants (2.3%). Common features
were: a) heavy immunosuppressive treatment; b) no trimethoprim-
sulfamethoxazole prophylaxis. 

PO288
ALLOGENEIC BONE MARROW TRANSPLANT IN PATIENTS OVER 40: 
REPORT AND ANALYSIS OF RESULTS FROM A SINGLE CENTER

F. Benedetti, G.P. Nadali, E. Tresoldi, C. Crippa, C. Borghero, 
M. D'Adda, S. Genesini, C. Visco, R. Fasolo, D. de Sabata, 
G. Pizzolo
Department of Clinical and Experimental Medicine, Section of
Hematology, Bone Marrow Transplant Unit, University of Verona

Allogeneic bone marrow transplant over 40 years is consid-
ered a risky procedure because of high incidence of toxic death.
In this report we analysed a group of 22 consecutive patients
who underwent bone marrow transplant in the same unit
between September 1993 and June 2000. The median age was
51 years (range 43-57), the diagnoses were: 8 AML, 6 CML-CP,
5 multiple myeloma and 3 MDS. All but one received the bone
marrow from an HLA-identical sibling, the remaining patient
from an unrelated donor. Twenty of 22 were conditioned with
FTBI 1200 cG followed by cytoxan 120 mg/kg, 2 patients with
Bu 14 mg+cytoxan 120 mg/kg. GVHD prophylaxis consisted of
short MTX+CSA in 16 cases, CSA alone in the 6 remaining cas-
es. Results. Fourteen patients are alive with a median follow-up
of 42 months (range 7-70). We observed 4 toxic deaths within
the first 100 days (3 in patients with MM). Two patients died of
relapse and 2 of late infections more than six months after BMT.
Grade ≥ 2 acute GVHD was diagnosed in 8 cases (36%). At pre-
sent 5 patients have extensive chronic GVHD, under immuno-
suppressive therapy with a good performance status. Comments.
The transplant related mortality in the first 100 days in this
group of patients is around 18%, but if we exclude from the
evaluation the 3 toxic deaths, which occurred in patients affect-
ed by MM, the results substantially improve: 1/17 adverse events
in patients with myeloid diseases (8 AML, 6 CML, 3 MDS) means
5.8%. Based on these results we have reconsidered our trans-
plant programs, and we have extended the age limit to 58 years. 

PO289
ALLOGRAFTING WITH IMMUNOSUPPRESSIVE CONDITIONING OF 
FLUDARABINE-CYCLOPHOSPHAMIDE AFTER AUTOGRAFTING 

M.T. Corsetti, G. Beltrami, M. Cavaliere, D. Occhini, E. Lerma,
A.M. Carella 
Department of Hematology, Casa Sollievo della Sofferenza, San
Giovanni Rotondo, Department of Hematology, Azienda Ospedale
San Martino, Genova 

Non-myeloablative conditioning regimens are recently being
used in an effort to minimize conditioning regimen toxicity while
maintaining GVT effects. Since it is likely that immunotherapy will

be more effective in a minimal disease status, we designed a
strategy to follow an AutoSCT with AlloSCT to take advantage of
both the antineoplastic and immunosuppressive effects of
AutoSCT to allow successful allogeneic cell therapy. Sixty-two
patients with a median age of 43 years (range, 16-69), were
treated. Follow-up is at a median of 402 days (range, 15-1381).
Diagnoses were lymphomas n=34: (HD=19 NHL=15), solid tumors
n=12: (breast=10 K=kidney=1 germ cell=1), leukemias n=7:
(CML=6 AML=1), MDS (n=5) and multiple myeloma (n=4). The
patients were conditioned with an immunosuppressive regimen
consisting of fludarabine 30 mg/m2/d × 3 days with cyclophos-
phamide 300 mg/m2/d × 3 days (Flu-Cy protocol) followed by
PBSC grafts from HLA-identical sibling donors mobilized with G-
CSF. CSP/MTX was given post-transplant to control graft rejec-
tion and GVHD. Donor lymphocytes were given for persistent
mixed chimerism and/or progression of malignancy. Major dis-
ease responses were observed in 25 patients who had measur-
able disease pretransplant and have had sustained engraftment.
These included 16/28 lymphoma, 2/6 CML (both patients
achieved and maintain molecular remission 29 and 10 months
after), 2/5 RAEB and 5/10 breast cancer patients. Acute GVHD
occurred in 20 (32%) out of 62 patients and in 9 (15%) was of
grade >II. Three patients developed and died of diffuse cGVHD.
Seventeen other patients died of progressive disease between 15
and 1071 days after allografting (breast: n=4; HD: n=4; NHL:
n=3; blastic phase-CML: n=2; MM: =1; kidney: =1; MDS: =1;
germ cell: n=1). These data demonstrate that this novel combined
approach dramatically reduced the acute toxicities of conven-
tional allografting even in highly pretreated patients not eligible
for conventional myeloablative allogeneic transplantation.

PO290
CLINICAL GRADING OF ORAL INVOLVEMENT BY CHRONIC 
GRAFT-VERSUS-HOST DISEASE: POSSIBLE CORRELATION
WITH THE OUTCOME

A. Busca,* F. Locatelli,* A. Gargiulo,° M. Rapellino,# 

F. Marmont,* S. D’Ardia,* C. Ceretto,* E. Audisio,* E. Gallo,* 
M. Falda*
*C.T.M. U.O.A Ematologia; °U.O.A.D.U. Odontostomatologia; #

U.O.A. Pneumologia, Torino

Between December 1990 and December 2000, 103 adult
patients with hematological malignancies developed chronic
graft-versus-host disease (cGVHD) after receiving HLA-matched
sibling marrow (n=38), sibling PBSC (n=50), partially matched
related PBSC (n=4) or matched unrelated marrow grafts (n=11).
Cyclosporine (CSA) and short course MTX were administered to
97 patients as GVHD prophylaxis, 6 patients received CSA-MTX
and ATG. cGVHD was graded as limited disease in 39 cases and
extensive in 64 cases. Thirty-seven of 64 (58%) patients with
extensive cGVHD received PBSC and 27 (48%) bone marrow as
stem cell source. Extensive cGVHD was associated with oral
involvement in 52 (81%) cases. We adopted the Oral Mucosa
Rating Scale (Cancer 1992; 69:2469) to quantify the severity of
clinically evident oral mucosal changes with a scale ranging
from 0 to 3 (normal to severe). Of the 52 patients with oral
cGVHD, 18 had mild, 19 moderate and 15 severe changes. Symp-
toms were absent in 28 cases (54%), 13 (25%) patients report-
ed mouth dryness, 8 (15%) difficulty in swallowing and 3 (6%)
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mouth pain. Mucosal scleroderma and ulcerations were observed
more frequently among patients with severe oral involvement
(63% vs 6%, p=<0.0001), whereas erythema and lichenoid
changes were predominantly seen in patients with mild/moder-
ate oral involvement (94% vs 37%, p<0.0001). One patient with
mild/moderate oral involvement had >2 sites involved (cheeks,
tongue, palate) as compared to 6 patients with severe oral
changes (n=3 cheeks, tongue, lips; n=3 cheeks, tongue, palate)
(p=0.002). Multiorgan or extensive skin involvement (>50% of
body surface area) were associated to severe oral changes in 12
(80%) cases and to mild/moderate oral changes in 17 (46%)
cases (p=0.05). 24 (65%) patients with mild/moderate oral
cGVHD and 12 (80%) patients with severe oral cGVHD required
double or triple systemic immunosuppressive therapy (p=NS).
Median duration of immunosuppressive therapy from the onset
of oral cGVHD was 223 days for patients with mild/moderate oral
cGVHD and 335 days for patients with severe oral cGVHD (p=NS).
The estimated probability of successful discontinuation of any
form of immunosuppression at 5 years was 46% for patients
with extensive cGVHD and oral changes of any grade, 66% for
patients with mild/moderate oral changes associated with 
limited skin±liver involvement and 76% for patients with limit-
ed cGVHD without oral involvement (p=0.04); transplant-relat-
ed mortality was 12%, 5% and 10% for the three groups respec-
tively (p=NS). In conclusion, oral involvement by cGVHD needs
to be carefully evaluated after transplant; our preliminary data
suggest that cGVHD might be considered as limited disease even
in presence of mild/moderate oral involvement.

PO291
GRANULOCYTIC SARCOMA APPEARED AS A MAMMARY MASS TWO YEARS
AFTER AN ALLOGENEIC BONE MARROW TRANSPLANT FOR ACUTE MYELOID
LEUKEMIA 

E. Benedetti, F. Caracciolo, S. Galimberti, G. Carulli, F. Tonelli,
F. Papineschi
U.O Ematologia, Università degli Studi di Pisa e Azienda Ospe-
daliera Pisana

A 28-year old male with a diagnosis of acute myelogenous
leukemia standard risk by cytogenetics, received a bone marrow
transplant in 1st CR from an HLA identical sibling in May 1998.
The patient was conditioned with busulfan and cytoxan; aGVHD
prophylaxis was performed with cyclosporine (CSA) and a short
course of methtrexate (MTX). His post transplant course was
quite uneventful and the patient was discharged from his isola-
tion room on day +25. His bone marrow assessment showed full
donor chimera by cytogenetics (sex mismatch). Two months lat-
er the patient experienced a grade II aGVHD which resolved com-
pletely with a short course of steroid treatment. His chronic GVHD
assessment showed subclinical cGVHD of the skin. Cyclosporine
was tapered off by day +180 with no signs of cGVHD. The patient
was followed thereafter on a monthly basis in the outpatient
Section of our BMT Unit for the first year. In May 2000, approx-
imately two years after his bone marrow transplant, he came to
the outpatient clinic because of a palpable right sub areolar
mammary mass. At physical examination the mass was hard,
firm, adherent to the muscular fascia. The patient underwent an
ultrasound evaluation, which showed a focal lesion with irregu-
lar borders of about 3.5 cm, with posterior acoustic absorption.

The patient underwent a lumpectomy of the mammary mass and
of the local axillary lymph glands in the suspicion of a breast can-
cer. After evaluation from the pathologist the final diagnosis was
granulocytic sarcoma with negative axillary lymph glands. The
patient bone marrow showed clinical remission by morphology,
flow cytometry and full donor chimera by cytogenetics (sex mis-
match). The patient’s has been monitored since thereafter with
clinical examination, bone marrow examination and ultrasound.
Last assessment of the patient is at 10 months after the surgical
removal and is negative by clinical examination and ultrasound
evaluation is showing normal tissues with no suspicious lesions;
bone marrow evaluation showed complete remission by mor-
phology, flow cytometry and full donor chimera by cytogenetics.
In conclusion: bone marrow transplant patients are at increased
risk of solid cancers of oral cavity, salivary glands, skin, thyroid,
bone/connective tissues and breast. The presence of a granulo-
cytic sarcoma has to be taken into account in the differential
diagnosis of a suspicious mammary lesion after a bone marrow
transplant for acute myelogenous leukemia even though the bone
marrow shows complete remission by morphology, flow cytom-
etry and by chimerism analysis.

PO292
CYCLOSPORIN INDUCED APHASIA PRECEDED BY PSYCOTIC DISORDERS:
A CASE REPORT

B. Bruno, G. Aitoro, L. Giaccone, M. Rotta, A. Pileri, 
M. Boccadoro 
Divisione Universitaria di Ematologia, Azienda Ospedaliera San
Giovanni Battista di Torino

Cyclosporin (CSP) causes more neurological complications in
hematopoietic stem cell transplant patients than any other drug.
Essential tremor is almost always present. Seizures and
encephalopathy are the most common problems, but also tran-
sient focal findings, most often involving the visual system includ-
ing occipital blindness, have been reported. Full clinical recovery
is the rule only if CSP toxicity is readily recognized and the drug
is discontinued and replaced with equivalent immunosuppressive
therapy. We report on a case where CSP toxicity caused psycotic
and neurological disorders. A multiple myeloma patient, diag-
nosed in 1999, underwent a non myeloablative allogeneic trans-
plant from an HLA identical sibling after failing two autologous
transplants. The post transplant course was rather uneventful. On
day +65 post transplant, while at home, the patient showed evi-
dent signs of disorientation and family members recall her say “I
do not exist”. The patient was seen at the emergency room of her
hometown hospital showing delirium-like symptoms consisting of
severe disorientation with prominent disorders of perception. The
symptoms abated after a few hours. Some days later, the patient
showed an abrupt onset of motor and sensory fluent aphasia. On
day +69, she was admitted and CSP was immediately suspended
and replaced with FK506. Upon discontinuation, CSP levels were
in the range of 200 ng/mL. Both CT scan and MRI of the brain were
not suggestive of encephalitis, cerebrovascular diseases and/or
focal abnormalities. No EEG evidence of epileptic activity, seizures
and/or focal abnormalities was observed. Diffused slower than
normal electrical activity, consisting primarily of pathologic δ and
τ waves, unchanged by hyperventilation and/or light stimulation,
was recorded suggesting generalized brain suffering. A lumbar
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puncture revealed electrolytes, protein, sugar, number and type of
cells of the cerebrospinal fluid (CSF) within normal limits. Mole-
cular analyses of CSF for the presence of viral DNA of cyto-
megalovirus, herpes simplex virus, Epstein Barr virus, human her-
pes viruses 6 and 8 were all negative. Neurological consultations
ruled out metabolic disorders. On admission, blood chemistry and
blood counts were normal. In particular, there were no other signs
and/or symptoms suggesting CSP toxicities with the exception of
neurological problems. The day following the discontinuation of
CSP, the patient started recovering from the aphasia and her men-
tal status improved remarkably. The aphasia had almost com-
pletely disappeared on day +72 and a repeat EEG was greatly
improved. Months after transplant, the mental status of the
patient and the EEG recordings are within normal limits. Clinical
and laboratory findings, imaging studies, neurological and psy-
chiatric consults combined to define this case as a serious, though
very rare, manifestation of CSP toxicity. Clinicians should always
be aware of CSP toxicity in the differential diagnosis of serious
neurological complications in hematopoietic stem cell transplant
patients.

PO293
ALLOGENEIC STEM CELL TRANSPLANTATION IN MYELODYSPLASTIC 
SYNDROMES AND IN SECONDARY ACUTE MYELOID LEUKEMIAS. 
RETROSPECTIVE STUDY OF 9 PATIENTS

C. Finelli, G. Bandini, D. Rondelli, F. Bonifazi, G. Visani, 
PP. Piccaluga, M. Stanzani, S. Falcioni, J. El-Cheik,
M. Baccarani, S. Tura
Institute of Hematology and Medical Oncology “Seragnoli”, 
University of Bologna 

From 1984 9 patients (median age 41, range 16-55 yrs), were
submitted to allogeneic stem cell transplantation (SCT) in our
Institution. Six were affected by high-risk myelodysplastic syn-
dromes (MDS) and 3 by secondary acute myeloid leukemia (AML).
In 7 cases the donor was an HLA-identical sibling, and in 2 cas-
es a matched unrelated donor (MUD). The median interval
between the first diagnosis and the transplant was 9 (range 4-
39) months. The conditioning regimens were: total body irradi-
ation (TBI) + cyclophosphamide (CTX) in 1 patient, TBI + CTX +
etoposide (VP-16) + antilymphocyte globulin (ATG) in 1 patient,
CTX + busulphan (BUS) in 4 patients, CTX + BUS + VP-16 in 1
patient, CTX + BUS + ATG in 2 patients. The source of stem cells
was the bone marrow in 4 cases, and the peripheral blood in the
other 5 patients. GVHD prophylaxis was performed with
cyclosporin (CS-A) and methotrexate (MTX) in 8 patients, and
with CS-A alone in 1 patient. Four patients died. The causes of
death were: acute GVHD in 1 patient, acute GVHD + infection
in 1 patient, multi-organ-failure (MOF) in 1 patient, while the
remaining patient died of other causes, unrelated to the hema-
tologic disease. The remaining 5 patients are alive, without evi-
dence of relapse (one of them with chronic GVHD), with a medi-
an follow-up of 28 (range: 17-66) months.

PO294
PERIPHERAL BLOOD STEM CELL HARVESTING FROM HEALTHY DONORS
USING A DISCONTINUOUS FLOW CELL SEPARATOR

O. Minelli,* F. Falzetti, T. Zei, R. Iacucci Ostini, F. Aversa,
M.F. Martelli, A. Tabilio
Dept. of Clinical and Experimental Medicine, Hematology and
Clinical Immunology Section, University of Perugia; 
*Blood Bank, Azienda Ospedaliera di Perugia

Transplantation of peripheral blood stem cells (PBSC) rather
than bone marrow shortens the duration of pancytopenia after
allogeneic transplant, and may reduce transplant-related mor-
tality. Progenitor cells mobilized by G-CSF support rapid and
durable engraftment and reconstitution in HLA-identical set-
tings. Infusion of high doses, with an adequate conditioning reg-
imen, overcomes the HLA barrier in mismatched recipients. In
this study we describe our results with a mobilization protocol
consisting of recombinant human granulocyte stimulating fac-
tor (rh-G-CSF) 16 µg/kg/day in two subcutaneous infusions for
6-7 days in 208 related donors (118 males and 90 females). The
median age was 38 ±12 range (14-63). We performed 658 leuka-
phereses to collect the PBSC using a discontinuous flow-cell
separator (Haemonetics MCS 3p and Plus). The first leukaphere-
sis was performed on the fourth day of stimulation and anoth-
er one to three were carried out on consecutive days. Two or four
collections were done depending on whether they were required
for a matched or mismatched transplants. Each procedure last-
ed for 317±57 minutes (range 113-647). The mean volume of
blood processed was 6676 ±1048 mL (range 2370-11554). The
mean ACD-A dose was 591±100ml (range 200-1023). The mean
volume of the final product was 168±34ml (range 63-303) with
a mean cell harvest of 41.3×109±12.8 (range 15.8-104.6). There
were 248×106±145 CD34+ cells (range 23.7-1203) and
6.6×109±2.9 CD3+ cells (range 0.68-19). The median CD34+ cell
recovery was 55%. Mild and transient side effects like peri-oral
and limb paresthesias were observed and treated by correcting
the electrolyte imbalance. Only two procedures were suspend-
ed because of a hypocalcemic crisis and a metabolic acidosis,
promptly resolved without sequelae for these 2 donors. Single
vein access required a central venous catheter only in 4% of
donors. CD34+ cell recovery was sufficient in all cases. In con-
clusions, collection with Haemonetics cell separator is well tol-
erated by donors.and despite the one arm procedure and the
low blood volume processed, we obtained good results.

PO295
ACHIEVEMENT OF FULL DONOR CHIMERISM IN MYELOABLATIVE
AND NON-MYELOABLATIVE ALLOGENEIC BONE MARROW 

TRANSPLANTATION

A. Cuzzocrea, M. Cuzzola, O. Iacopino, G. Messina, G. Console,
M. Marino, F. Morabito, P. Iacopino
Centro Unico Regionale Trapianti di Midollo Osseo, 
AO Bianchi-Melacrino-Morelli, Reggio Calabria

The achievement of full donor (FD) chimerism is of prognostic
value in patients with hematological malignancies (HM) after
BMT. In this study, we retrospectively analysed chimerism status
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in a group of 22 patients affected by HM undergoing either mye-
loablative (MA)-BMT (11 cases) or non-myeloablative (NM)-BMT,
with the aim to compare the kinetics of chimerism status
assessed by PCR of VNTR and STR regions. Conditioning regimens
mainly consisted of BUCY2 for MA-BMT and fludarabine-con-
taining protocols for NM-BMT. Furthermore, no patient received
donor lymphocytes in this study. Samples of bone marrow or
peripheral blood were taken from the recipient and donor prior
to transplantation in order to screen for an informative marker,
and from the recipient on days +15, +30, +50, +90, +180 and
+360. Out of the 8 NM-BMT cases, 2 (25%) resulted FD at day
+15 as compared with 0 out of 7 evaluated among the MA-BMT
group. At day +30, 2 FD cases were seen among the 8 NM-BMT,
while 1 of 6 of MA-BMT cases showed a FD status. A compara-
ble number of patients with a FD status (3/8 NM-BMT versus 2/4
MA-BMT) was detected at day +90. Finally, 50% (2/4) and 80%
(4/5) of NM-BMT versus 20% (1/5) and 50% (2/4) of MA-BMT
showed a FD status at day +180 and +365, respectively. With the
limitation of the low number of cases analyzed, the results of this
study showed a tendency towards a development of a speedier
FD status in NM-BMT. This observation may be of value for tak-
ing into consideration NM-BMT also for patients with a high risk
of early relapse or progression.

Partially supported by AIL and Regione Calabria.

PO296
GRAFT-VERSUS-TUMOR EFFECT IN ADVANCED STAGE MYCOSIS
FUNGOIDES/SEZARY SYNDROME: THE POTENTIAL CURATIVE ROLE OF
MINIALLOGRAFT

A. Ibatici, D. Soligo, C. Annaloro, E. Berti,° A. Della Volpe, 
E. Tagliaferri, F. Poli,* G. Lambertenghi Deliliers
Dipartimento di Ematologia, 
*Centro Trasfusionale e di Immunologia dei Trapianti, Ospedale
Maggiore IRCCS e Università degli Studi di Milano, Milano; 
°Istituto di Scienze Dermatologiche, Ospedale Maggiore IRCCS
ed Università degli Studi di Milano “Bicocca”, Milano

No conventional therapy has been shown to modify the nat-
ural history of advanced stage mycosis fungoides/Sèzary syn-
drome (MF/SS). The median survival of stage IV patients is less
than 2 years, and only a short lasting complete remission (CR)
occurs after autografting. Conventional allogeneic transplanta-
tion has been reported to be effective only in single cases. We
investigated the feasibility and efficacy of allogeneic stem cell
transplantation (ASCT) from HLA-identical siblings after a min-
imal conditioning regimen, in three patients with advanced stage
MF/SS, aged 37 (pt3), 48 (pt2), and 53 years (pt1). All of the
patients had received more than three lines of conventional ther-
apy and had suffered multiple pre-transplant Herpes virus infec-
tions (1 CMV reactivation, 2 thoracic zooster, 1 EBV-related lym-
phoproliferative disease and pneumonia). Two cases received a
conditioning regimen consisting of two cycles of Fludarabine
30mg/m2/day and CTX 300mg/m2/day for 3 days, followed by
single dose TBI (200cGy). Patient 1 received 200cGy TBI soon
after fludarabine (Seattle protocol) to shorten the pre-trans-
plant phase since he had developed EBV-lymphoproliferative
disease 28 days before transplant. GVHD prophylaxis consisted
of cyclosporin-A 5 mg/kg b.i.d. p.o. from day –1 to +90 and
mycophenolate mofetil 15 mg/kg b.i.d. p.o. from day 0 to +27.

Patients 1 and 2 were evaluable for engraftment on day +28, and
showed full donor chimerism upon short tandem repeated analy-
sis on peripheral blood CD8+ cells (>95%); the median duration
of neutropenia (<500/m3) was 5 and 3 days, and neither had
thrombocytopenia (<20,000/m3). CMV p65 positivity occurred
in pt 1 and 3. Pt2 developed EBV-related meningoencephalitis
that resolved over 1 month, and grade II skin GVHD that respond-
ed to 1 mg/kg methylprednisolone. Patient #1 had grade III skin
GVHD after the discontinuation of Cy-A, which resolved after the
drug was resumed. The two evaluable patients achieved com-
plete remission as also shown by cutaneous histochemical eval-
uation. ASCT after a non-myeloablative conditioning regimen is
receiving increasing favour because of the low rate of compli-
cations, including infections, hepatic VOD and acute GVHD, It has
been supported that many hematological diseases can benefit
from this procedure, with chronic lymphoproliferative disorders
being generally regarded as the best fit indications. In most of
these patients, advanced age and a prolonged disease history
make conventional BMT unsuitable, but effective GVHD can con-
trol the disease even without an aggressive conditioning regi-
men. MF/SS has so far been a marginal indication for allograft
because such patients have the highest degree of the above-
mentioned contraindications and this has masked the possibil-
ity of considering the alternative choice of a miniallograft. How-
ever, experimental data suggest that MF/SS may be effective in
inducing a graft-versus-tumor effect, and the results of our pre-
liminary experience support this hypothesis. Patients with
extremely advanced disease exprerienced a prompt improve-
ment in skin lesions attributable to the early clearance of lym-
phocyte infiltration, and subsequently progressed to CR unre-
lated to the conditioning regimen.

PO297
NON-MYELOABLATIVE ALLOGENEIC PERIPHERAL STEM CELL TRANSPLANT
IN A PATIENT WITH METASTATIC MELANOMA

E. Benedetti, R. Fazzi, F. Caracciolo, S. Galimberti, R. Testi, 
N. Cecconi, A. Azzarà, G. Carulli, G. Cervetti, F. Papineschi
U.O. Ematologia, Università degli Studi di Pisa;
Azienda Ospedaliera Pisana

We describe a case of a 50-year old patient with metastatic
melanoma (left upper lobe nodular lesion) who underwent, after
three cycles of conventional chemotherapy, a non-myeloablative
stem cell transplant (NMST) from an HLA identical sibling. Before
transplantation, the lung lesion was stable. The patient was con-
ditioned with fludarabine 30 mg/m2 on day –8, -7, -6 and mel-
phalan 50 mg/m2 on day –3 and -2 and postgrafting immuno-
suppression was with a combination of mycofenolate mofetil
(MMF) and cyclosporine (CSA). He received 5.0×106 CD34 /kg
unmanipulated allogeneic stem cells. The patient was discharged
to the out-patient clinics on day +3, remained afebrile through-
out transplant, did not require blood or platelet transfusions,
and no mucositis, alopecia or VOD was recorded. Weekly chest
X-rays (CXR) were performed to follow the pulmonary lesion.
Donor chimerism on day 28 was as follows: donor T cells 90%,
granulocytes 96% and bone marrow 98%. Donor chimerism on
day 56 was as follows: donor T cells 96%, granulocytes 99.7%
and bone marrow 99.7. On day +22 he developed grade II aGVHD
and he was started on steroid treatment with good response.
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MMF was discontinued on day +27 and prednisone (PDN) was
tapered quickly, without flare of GVHD. Cyclosporin was tapered
off by day +60. On day +73 a CXR showed an increase of the pul-
monary nodule (from 3.5 cm to 4.5 cm). On day +74 the patient
had a flare of aGVHD, which promptly responded to PDN, tapered
quickly. On day +95 the patient was admitted with fever, chest
pain and abdominal pain. The lung lesion was stable, but liver
metastasis and abdominal lymph nodes were found by U.S. and
confirmed by abdominal CT scan. The same day he was started
on chemotherapy with CIS-platinum, dacarbazine and vinblas-
tine in the attempt to control disease progression and use DLI
afterwards as adoptive immunotherapy. On day +102 the patient
developed a hemorrhagic cystitis with BK-virus isolated by PCR
and a simultaneous CMV reactivation. On day +106 U.S. showed
stable abdominal disease but CNS CT scan showed 2 lesions con-
sistent with brain metastasis. On day +107 the patient under-
went DLI (1.0×107 CD3/kg). A CNS CT scan repeated 5 days lat-
er showed stable disease. The patient died few days later of brain
haemorrhage. We conclude that the NMST was well tolerated,
with low toxicity; and an overall grade II GVHD that promptly
responded to steroid treatment. It was possible to induce a full
donor chimera by day +28. In a NMST setting immunosuppre-
sion is needed to allow engraftment in order to create a mixed
chimerism to be used, if needed, as a platform for adoptive
immunotherapy. As reported, about 50% of patients in this set-
ting will experience aGVHD which will require treatment with
further immunosuppression. In the setting of a rapidly progres-
sive disease such as metastatic melanoma the immunosuppres-
sion required might adversely affects the possible role of a graft
versus tumor effect. 

PO298
SECOND NON-MYELOABLATIVE TRANSPLANT FROM A DIFERENT 
HLA-IDENTICAL SIBLING IN A PATIENT WITH NON-FATAL GRAFT REJECTION
AFTER THE FIRST NON-MYELOABLATIVE TRANSPLANT

E. Benedetti, S. Galimberti, F. Caracciolo, A. Azzarà, 
F. Papineschi
U.O. Ematologia, Università degli Studi di Pisa e Azienda  Ospe-
daliera Pisana

A 55-year old female with AML standard risk by cytogenetics,
in 2nd CR received an allogeneic stem cell transplant using a non-
myeloablative conditioning regimen. In our Center patients not
eligible for standard allogenic transplants because of age or med-
ical contraindications, having an HLA-identical sibling available,
are potential candidates for an allogeneic stem cell transplant
using a non-myeloablative conditioning regimen The basic con-
ditioning regimen included fludarabine 30 mg/m2 on day –4, -3
and –2, and low-dose TBI (200cGy) and postgrafting immuno-
suppression with mycofenolate mofetil (MMF) and cyclosporine
(CSA). The patient received an unmodified peripheral stem cell
graft and 7.1×106 CD34 cells/kg were infused. Day 28 donor
chimerism assessment showed: donor T cells 75%; granulocytes
84% and bone marrow 84%. Disease assessment showed com-
plete remission by morphology and flow cytometry. The patient
developed acute GVHD of the skin which did not need any treat-
ment and resolved gradually spontaneously. Day 56 donor
chimerism assessment showed: donor T cells 70%, granulocytes
75% and bone marrow 79%, and disease assessment showed

complete remission by morphology and flow cytometry. The
patient chronic GHVD assessment showed sub clinical skin cGVHD,
and the patient started cyclosporine taper as per protocol. At day
+73 she had a decline in donor T cell chimerism which was 60%
and granulocytes 63%, and cyclosporine was rapidly tapered off
with no GVHD flare. On day +95 donor T cell chimerism was
slightly increased and was 68% and granulocytes 74%. On day
+139 she had a rapid decline in white cell count and platelet
count. At that point a bone marrow examination was performed
which showed bone marrow aplasia and donor T cell chimerism
was 10.5%. She was admitted on the ward because of neutropenic
fever. The patient rejected her first allograft and a second HLA-
identical sibling was available. The patient 155 days after her first
nonmyeloablative allgraft was conditioned with the same regimen
used the first time, receiving postgrafting immunosuppression
with a combination of mycofenolate mofetil and cyclosporine.
The patient received 2.58×106 CD34 cells/kg. The median granu-
locyte and platelet nadirs were 100/µL and 23.000/µL, respec-
tively. The patient well tolerated the second transplant, with only
discomfort related to a catheter-related infection which prompt-
ly resolved with antibiotic treatment. Day 28 donor chimerism
assessment showed as follows: donor T cells 80%, granulocytes
90% and bone marrow 90%. Disease assessment showed a com-
plete remission by bone marrow morphology and flow cytometry.
She developed grade II acute GVHD at day 31 post grafting. In
summary, a second allograft from a different HLA-identical donor
after a non-fatal rejection using the same nonmyeloablative con-
ditioning regimen and same post grafting immunosuppression as
for the first transplant seems feasible, well tolerated, with low
toxicity, and, although longer follow up is needed, it might be an
option in the setting of non-myeloablative allogenic transplants. 

PO299
ALLOGENEIC BLOOD PROGENITOR CELL COLLECTION IN NORMAL DONORS
AFTER MOBILIZATION WITH LENOGRASTIM: THE CATHOLIC UNIVERSITY
EXPERIENCE

N. Piccirillo, R. Serafini, S. Sica, L. Pierelli, G. Menichella, 
S. Cicconi, U. Paladini, L. Laurenti, P. Chiusolo, F. Sorà, 
G. Leone
Department of Hematology, Catholic University, Rome

Circulating stem cells from healthy donors are increasingly
used for allogeneic transplantation in patients with hematolog-
ical malignancies and solid tumors. The collection is usually
achieved after a short course of G-CSF administration by leuka-
pheretic procedures. The allogeneic PBSC donor database from
a 35-month period (6/1998-4/2001) was reviewed for aphere-
sis data related to PBSC donations. During our study period a
total of 32 healthy related donors were stimulated by lenogras-
tim administration (16 µg/kg b.w. every 24 hours for 4 to 5 days)
and all donors underwent PBSC harvesting using a Cobe Spec-
tra blood cell separator. Three of them repeated lenograstim
administration and leukapheresis more than 1 time in different
periods (1 donor 3 times and 2 donors twice). Recipients were
patients affected by hematological malignancies. Almost all stem
cells donors reported some mild or moderate side effects (bone
pain, headache) due to lenograstim but they effectively cleared
up taking analgesics. No donor discontinued the lenograstim
administration. There were no significant changes of platelet
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counts during G-CSF administration. Fifteen males and 17
females with a median age of 47 years (range 19-68) were sub-
mitted to 50 leukaphereses. The processed blood volume target
for a single apheresis procedure was 3 times the total blood vol-
ume of the donor. All donors had adequate peripheral venous
access and all procedures were completed. Almost all donors
tolerated the procedures very well, apheresis side effects (paraes-
thesia and dizziness) were promptly resolved by administration
of calcium-gluconate i.v. Donor platelet count significantly
decreased after procedures but none of the donors requested
autologous platelet transfusion. The preapheresis median white
cell count was 44,065 per µL (range 22,000-81,270), median
platelet count was 199,000 per µL (range 97,000-499,000) and
median CD34+ cells per µL was 58.15 (range 12-384.2). The tar-
get collection was 5×106 CD34+ cells per kg of recipient's body
weight. The median CD34+ cell dose obtained for a single pro-
cedure was 331.5×106 (range 23.6-1292) corresponding at
4.6×106 (range 0.52-28.1) per kg of recipient's body weight.
Blood cell separator efficiency collecting CD34+ cells was 49.4%
(range 16.3-77.3). Twenty-one out of 36 donors (59%) reached
the collection target in one leukapheresis while for 15 donors
(41%) a second procedure was necessary. The median CD3+

CD19+ CD4+ CD8+ cells doses/kg of recipient's body weight for
single leukapheresis were respectively 184.0×106 (range 39.5-
558), 32.0× 106 (range 10-139), 129×106 (range 26-359), 72×106

(range 22-259). In conclusion, a schedule consisting of 4-day
administration of G-CSF followed by a single leukapheresis can
be proposed and widely accepted by healthy donors, as 59% of
them reached the target in the estimated time without serious
early side effects. Moreover in our experience, no late side effects
were shown after 35 months of follow-up. The search for the
optimum methods of donor management may improve the
acceptability of this procedure and increase the number of allo-
geneic transplantations from PBSC.

PO300
ANTI-THYMOCYTE GLOBULIN AND TOTAL LYMPHOID IRRADIATION AS A
SALVAGE NON-MYELOABLATIVE PREPARATIVE REGIMEN IN PATIENTS WHO
HAVE REJECTED GRAFTS AFTER LOW-INTENSITY CONDITIONING

G. Lambertenghi Deliliers, A. Ibatici, C. Annaloro, D. Soligo, 
A. Della Volpe, A. Cortelezzi, M. Motta, E. Longhi*
Dipartimento di Ematologia, *Centro Trasfusionale e di Immuno-
logia dei Trapianti, Ospedale Maggiore IRCCS, Università degli
Studi di Milano

As shown by the Seattle group, allografts can be established
using a minimally myelosuppressive conditioning regimen that
relies on pre-and post-grafting immunosuppression. However,
such low-intensity regimens lead to a higher risk of graft rejec-
tion, especially in older and heavily transfused patients, those
who receive a small number of donor stem cells, or those with
advanced stage diseases. We have developed an allogeneic stem
cell transplant (ASCT) approach using an immunosuppressive
preparative regimen consisting of a single low dose TBI (200cGy)
delivered after 2 cycles of fludarabine and cyclophosphamide. Of
the first 10 patients treated, two males aged 53 and 54 years
experienced graft rejection. Both had stage C B-CLL and had
received fewer than 5×106 CD34+ cells/kg. They underwent a sec-
ond allogeneic PBSC transplant 98 and 121 days after the first
procedure. The conditioning regimen consisted of fludarabine 30
mg/m2 on days –14, -13, -12, anti-thymocyte globulin 3 mg/kg
on days –4,-3,-2 and 450cGy total lymphoid irradiation (TLI) on
day 0; GVHD prophylaxis included cyclosporine-A 5 mg/kg b.i.d.
p.o. from day-1 to +90 and mycophenolate mofetil 15 mg/kg b.i.d.
p.o. from day 0 to +27. Short tandem repeated analyses of sort-
ed peripheral blood CD3+ cells showed full donor engraftment by
day +14 (>95% donor). After a follow-up of 2 and 11 months,
both patients have reached a stable neutrophil count of more
than 0.5×109/L, but a stable platelet count of more than 50×109/L
has so far been achieved only in one. Clinically severe adverse
events occurred in both cases. At the time of transplant, togeth-
er with tri-lineage aplasia one patient had multifocal mild pneu-
monia resistant to amphothericin-B, and then he developed cur-
rently almost resolving hemorrhagic pleural and pericardial effu-
sion, ascites and severe hepatic and renal impairment. The other
patient was diagnosed as having CMV pneumonia while he was
being treated for disseminated aspergillosis; both resolved after
treatment. Graft rejection is an expected complication of ASCT
after a non-myeloablative conditioning regimen-related to the
low intensity of the regimen. However, our small contribution
confirms the possible causative role of the other patient- and
donor-related risk factors: the two patients were the oldest, had
very advanced disease and had received a suboptimal number of
donor stem cells. Given the particular clinical profile of these
patients, increasing cytoreductive intensity in an attempt to per-
form a second ASCT may lead to the excess TRM that has previ-
ously discouraged the referral of CLL patients for allogeneic BMT.
Our experience suggests that sustained donor engraftment and
disease control can be achieved by increasing the degree of
immunosuppression. This choice is not devoid of risk because mul-
tiple aggressive infectious complications may arise as a result of
deep immunosuppression and pre-existing pancytopenia, but once
successful engraftment has been achieved, graft-versus-tumor
alone may effectively control the disease.
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PO301
DETERMINATION OF TOTAL AND SPECIFIC IgEs IN MULTIPLE MYELOMA
PATIENTS AFTER IDIOTYPE VACCINATION

S. Battaglio, C. Di Bello, P. Napoli,* M. Zanellato,* A. Pileri,
M. Boccadoro, M. Massaia
Divisione Universitaria di Ematologia, Azienda Ospedaliera 
“San Giovanni Battista”, *Laboratorio Analisi, 
Ospedale Evangelico Valdese, Turin

IgE levels were evaluated in 17 multiple myeloma patients
(10 IgG, 6 IgA, 1 κ) before and after idiotype vaccination with
autologous monoclonal component (MC) conjugated with KLH.
Baseline IgE levels were already above the 20 U/mL threshold
(mean 270±336.7) in 6 patients (35.3%). After vaccination, high
values (mean 241.1±307) were noted in 12 patients. Another 2
reached values >20 during the treatment and were normalised
when it ended. No increase in total IgEs was observed in 2
patients. Values >100 U/mL indicative of frank allergy were
reached in 8 patients. A 5 and 4 – layer ELISA method was then
elaborated to look for specific anti-KLH and anti-MC IgEs. The
anti-KLH antibody was purified IgGs from patients who had
demonstrated a high IgG response to KLH. The controls were the
sera of subjects with IgE values similar to those of the patients.
The results were expressed as the ratio between the patient and
control absorbance values. Five patients displayed values >1,5
(i.e. more than 1,5 times the control values). In addition, 1,5 (as
an increase of 50%) was arbitrarily chosen as the response
threshold Anti-MC IgEs were sought with autologous MC and a
heterologous MC with analogous light and heavy chains. The
results were again expressed as the ratio between the patient
and control absorbance values. Six patients displayed values
> 1,5. Determination of the IgEs showed that vaccination
increased their levels in 88% of the patients. The search for spe-
cific IgEs revealed positivity for KLH in only 29% compared with
the observation of anti-KLH IgGs in 92%. Interestingly, none of
the patients displayed IgG antibodies against their own MC,
whereas specific anti-MC IgEs were noted in 35%, all with IgG
MC. IgEs against both autologous and heterologous IgGs were
thus produced by 70% of the patients with IgG MC. These results,
together with the the observation of 3-fold or greater increase
in the number of eosinophils in all patients during the first three
months of the treatment, point to activation of CD4+ cells in the
TH2 subset. As already mentioned, IgE baselines levels were ele-
vated in 35,3% of these patients prior to vaccination. This could
point to the presence of a prior TH2-type immune response. The
fact that the idiotype vaccination stimulated a response of this
type with regard to the MC that was less effective than the TH1
response, whereas anti-KLH IgM and IgG antibodies were pro-
duced, means that the method used to prepare the vaccine
and/or adjuvants employed in costimulation must be revised.

This work was partly supported by the Associazione Italiana
Contro Leucemie e Linfomi. 

PO302
13q DELETION IN MONOCLONAL GAMMOPATHIES OF UNDETERMINED 
SIGNIFICANCE AND MULTIPLE MYELOMA

P.M. Cavigliano, M. Boni, S. Calatroni, I. Giardini, B. Rocca, 
M. Caresana, M. Lazzarino, C. Bernasconi, P. Bernasconi
Dipartimento di Scienze Ematologiche, Pneumologiche, 
Cardiovascolari, Mediche e Chirurgiche dell’Università di Pavia,
IRCCS Policlinico San Matteo, Pavia

A deletion of the long arm of chromosome 13 (13q-) is detect-
ed in 33-55% of MM patients at the onset of the disease and in
70% of relapsed patients. It has been recently observed that
13q- can also be identified in patients with monoclonal gam-
mopathy of undetermined significance (MGUS). However,
despite these data the real incidence and nature of 13q- is dif-
ficult to estimate as most studies included already treated
patients and as cytogenetic analyses were not carried out on
selected plasamacells. In a three-year-period we have tested for
13q deletion 18 MGUS and 50 MM patients (10 at disease pre-
sentation and 40 during disease outcome). After dilution with
phosphate-buffered saline (PBS) bone marrow mononuclear cells
were separated by density gradient centrifugation over Ficoll-
Hypaque. Subsequently mononuclear cells were washed twice in
PBS, fixed in Carnoy’s solution and stored at –20° C. FISH was
carried out with the LSI 13 probe, covering the Rb locus and
giving a green signal, with the D13S319 and D13S25 probes,
both giving red signals. In every patient FISH examination was
performed by simultaneously hybridising the LSI 13 probe along
with one each of the other two probes. The presence of only one
green signal and of only one red signal confirmed FISH hybridi-
sation efficiency, indicating however the presence of monosomy
or of a gross chromosome 13 deletion. The cut-off value for
D13S319 and D13S25 probes was determined after adding three
times the standard deviation to the mean percentage of mono-
somic cells found in twenty normal controls. Based on this
approach the cut-off values were fixed at 5%. A simultaneous
loss of the signals due to D13S319 and to D13S25 probes was
observed in most patients. Considering the 18 MGUS studied a
13q- was observed in 2 cases. One patient has developed a MM
while the other one has just entered the study. In MM 13q- inci-
dence was 34%. The deletion was identified in 5 out of the 10
patients studied at disease onset and in 12 patients examined
during the follow-up. Ten of these last 12 cases experienced dis-
ease progression with an increase of bone marrow plasmacells
or of the monoclonal component or they developed further bone
localizations, while the remaining two had a stable disease. In
conclusio, 10 of the 19 patients with an unstable disease pre-
sented a 13q-. Our findings indicate that no apparent minimal-
ly deleted region is present on 13q. Deletions usually begin at
least at 13q14 and may involve all 13q. The deletion is not
induced by chemotherapy being found in MGUS and in untreat-
ed MM patients. Moreover the fact that it has been discovered
in 2 MGUS patients might suggest that it is an early event in the
development of monoclonal gammopathies with an as yet unde-
termined role in the evolution toward MM. The presence of 13q-

seems however to correlate with an unfavorable prognosis. 
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PO303
CYTOKINES AND MONOCLONAL GAMMOPATHY

S. Misso, B. Feola, C. Marota, O. Spada,* L. Bene,* A. Minerva
Medicina Trasfusionale A.O.R.N. Caserta; 
*Ematologia II A.O.R.N. Cardarelli, Napoli

Monoclonal gammopathies are collections of lympho-prolif-
erative diseases characterized by the production of immunoglob-
ulins or their light chain. There might be, at the base of such
pathologies, genetically transmitted immunitary defects, for
example particular antigenic settlements with similar charac-
teristics to those of some viruses or bacteria, which could be pre-
disposed to clonal development. In several studies, anomalies of
the cellular adhesion mechanism and the micro environmental
concentration of cytokines are described. The purpose of our
study was to evaluate the degree of influence of the single fac-
tors and their prognostic index in the evolution of the patholo-
gies of low invasiveness to that of high invasiveness. We focused
our attention principally on Syndecan 1, TGFβ-I, sVCAM-I, IL-13,
FAS/APO1 and IL-6. The verified values were furthermore corre-
lated with the concentration of β2-microglobulin and with reac-
tive protein C. Fifty-one patients affected by multiple myeloma,
60 with monoclonal gammopathy with undetermined signifi-
cance (MGUS) and 50 habitual donors were studied. The serum
TGFβ−1, IL-13, IL-6 (Amersham International plc) and FAS/AP01,
sCD 138 and sVCAM–1 (Biosource Europe S. A.) levels were
examined by the ELISA method. The study was articulated in
two phases: in the first phase serum cytokine was measured by
patients affected by MGUS, those with MM stage I and II and
controls. In the second phase a similar determination was car-
ried out on samples of serum taken from patients with MGUS,
who in a follow-up of 5 years had changed to MM stage III, with
the purpose of evaluating concentration variations and to iden-
tify therefore an important prognostic index. The results obtained
highlighted a significant increase of the serum Ievels of sVCAM
1, TGFβ-1, IL-6, FAS/APO 1 and C reactive protein  in the patients
affected by MGUS as compared with the controls, while no sig-
nificant difference was verified between MM I and Il and MGUS.
On the contrary the concentration of β-2M was significantly
higher in the MM I and II compared with the controls and with
the MGUS. A slight reduction of the IL-13 was verified in MGUS
as well as in the MM I and II compared to the controls. The
increment of sCD 138, highlighted in both MM and MGUS com-
pared with the controls was statistically insignificant owing to
the notable dispersion of data. The more interesting datum in our
opinion however is the notable increase of the concentration of
sCD 138 (p<0.05) both in MGUS which later changes to MM and
in the MM stage III. To sum up, it is possible to affirm that, these
factors have prognostic significance and among these, Synde-
can-1 seem to be able to have an important role in the evolu-
tion of the disease. However more studies are still necessary to
define their real role for the scope of the therapy to be chosen.

PO304
THE URINARY PROTEINS ARE RELIABLE MARKERS OF INITIAL RENAL DAMAGE
AND USEFUL TOOLS FOR THE EVALUATION OF TUMOR BURDEN IN MULTIPLE
MYELOMA PATIENTS

P. Zappasodi, A. Corso, S. Mangiacavalli, T. Bosoni,* 
C. Pascutto, E. Orlandi, C. Astori, M. Lazzarino, C. Bernasconi
Division of Hematology, IRCCS Policlinico S. Matteo University of
Pavia; *Department of Biochemistry, IRCCS Policlinico 
S. Matteo University of Pavia

Background. Renal failure occurs in about 50% of pts. with MM.
It is considered an adverse prognostic factor, particularly if irre-
versible. By contrast, if treated in early phase, renal dysfunction can
be reversed. Urinary microproteins like α1-microglobulin (α1M), a
marker of tubular function; IgG and albumin (Alb), indices of
glomerular filtration, have been identified as sensitive indicators of
renal damage. Patients and Methods. We performed a study on 111
MM pts with median age of 56 years, of whom 30 underwent peri-
odic controls. The aim of the study was: 1) to evaluate the role of
urinary proteins in the early diagnosis of renal dysfunction; 2) to
elicit their correlation with the indices of tumor burden and with
the behaviour of the disease. Results. The incidence of renal dam-
age in our cohort rose consistently from 22% to 64% when urinary
proteins, instead of creatinine and uraemia, were considered. In
univariate analysis, a1M and IgG correlated with stage (p=0.01;
p=0.0005), uremia (p=0.0007; p=0.007), β2microglobulin (β2M)
(p=0.000001; p=0.007) and bone plasmocytosis (BMPC) (p=0.02;
p=0.009); α1M showed correlation also with BJP (p=0.00001) and
creatininemia (p=0.002) and IgG with monoclonal component (MC)
(p=0.0005). Alb correlated only with clinical stage (p=0.04), BJP
(p=0.007) and β2M (p=0.0004). In multivariate analysis IgG was
correlated with MC and BMPC, α1M with β2M. Urinary proteins
were well correlated with each other and indices of tumor burden
(β2M, BMPC, MC) as well. Within the subgroup of pts submitted to
periodic controls, the variations of urinary parameters well reflect-
ed the behaviour of the disease (improvement, worsening, plateau).
Conclusions. 1) Urinary proteins are useful in the early definition of
the extension and the type of renal lesion in MM pts. 2) They cor-
relate well with MC, β2M and BMPC, and with their variations.
Therefore, they could help together with the indices of tumor bur-
den, to identify, within asymptomatic MM pts, those who would
benefit from an early treatment.

PO305
AMYLOIDOSIS: A RARE DISEASE? SOME DATA FROM THE FLORENCE GROUP

F. Bergesio, L. Rigacci,* B. Bartolozzi,* F. Torricelli,° E. Pelo,°
S. Di Lollo,^ M. Ciaccheri,# M. Marinoni,@ A. Miliani*
Department of Nephrology, *Dept. of Hematology, 
°Unit of Cytogenetic and Genetics, #Dept. of Cardiology,
@Dept.of Neurophysiopathology, ^Dept. of Human Pathology
and Oncology, University of Florence and Azienda Ospedaliera
Careggi, Florence

From the interdisciplinary Amyloid Study Group of the Azien-
da Ospedaliera Careggi in Florence 23 new cases of amyloidosis
(7 males and 16 females) have been detected between Decem-
ber 1999 and November 2000. All patients were Italians of white
race, their median age was 66 years (range 32-89 years). They
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were referred to Careggi Hospital from Florence city or sur-
rounding provinces, with the exception of 3 FAP cases. Diagno-
sis was always performed by FTA and in 7 cases also by organ
biopsies. Thirteen cases resulted AL, 3 cases AA and 4 cases AF
amyloidosis. In 3 patients, in whom an M component was asso-
ciated with a chronic inflammatory or malignant disease, it has
not been possible to determine the amyloid type yet. Clinical
involvement of organs was as follows: kidney (10 AL, 3 AA and
2 undetermined cases), heart (4 AL and 2 AF cases), liver (2 AL
cases), peripheral nervous system (4 AL, and 4 AF cases), gas-
trointestinal tract (3 AL cases), eye (vitreous opacifications in 4
AF cases), lymph nodes (3 AL cases), nodules of respiratory tract
(1 undetermined case). The Department of Health recently
included amyloidosis in the rare disease group, meaning less
than 5 cases every 10,000 people. However, very poor epidemi-
ological data are available. The number of amyloid cases at
autopsy (0.2-0.5%) cannot be used for incidence estimates,
because of the low autopsy rate. Only Kyle1, studying Olmsted
County (Minnesota) population between 1950 and 1989, pro-
vided reliable informations. On the basis of these results, he sup-
posed that approximately 2,225 new cases of AL systemic amy-
loidosis should occur each year in USA. Applying these data to
the Italian population, about 500 new cases should occur every
year. Really, between 1989 and 1998, the Italian Society of Amy-
loidosis (SIA), were notified an average of 27.5 AL, 5.8 AA and
4.9 AF amyloid cases per year (no epidemiological data are
reported concerning the latter two types of amyloidosis). This
disease is considered very underestimated both because undi-
agnosed, and the diagnosed cases are not notified to the study
groups. It is very likely that the cases with mild aspecific symp-
toms, with no significant changes over time or completely
asymptomatic (subclinical amyloidosis) remain undiagnosed. We
have only reported the cases diagnosed during 12 months, how-
ever this number is very high in comparison with that notified
to the SIA from all Italy. Perhaps, this is the result of a higher
attention to the amyloid problems given in the departments of
our hospital. Applying our data to all the Italian population about
1,000 new cases-year should occur. Moreover the prevalence of
old people in Italy is increasing: therefore an increase in MGUS
incidence it is likely to occur. Our previous data2 showed that
more than 10% of all MGUS are FTA+, without symptoms (sub-
clinical amyloidosis with possible symptomatic evolution). There-
fore, it is possible that in the future amyloidosis will be no longer
be included among rare diseases.

1. Kyle RA, Linos A, Beard CM, et al. Incidence and natural history of
primary systemic amyloidosis in Olmsted County, Minnesota, 1950
through 1989. Blood 1992; 79:1817-22.

2. Miliani A, Bergesio F. AL-amyloidosis in monoclonal gam-
mopathies. Haematologica 1994; 79:364-6.

PO306
LOW-DOSE THALIDOMIDE PLUS DEXAMETHASONE: AN EFFECTIVE
TREATMENT IN ADVANCED MULTIPLE MYELOMA

A. Palumbo, L. Giaccone,* A. Bertola,* P. Pregno,* S. Bringhen,*
F. Cavallo,* P. Falco,* C. Rus,* S. Triolo,* E. Gallo, A. Pileri,* 
M. Boccadoro 
Divisione di Ematologia dell'Università di Torino, Azienda Ospe-
daliera S. Giovanni Battista, Torino; Divisione di Ematologia
Ospedaliera, Azienda Ospedaliera S. Giovanni Battista, Torino

Thalidomide has been recently introduced into the treatment
of multiple myeloma thanks to its antiangiogenic and
immunomodulatory properties. A pilot study demonstrated the
efficacy of thalidomide in refractory and recurrent myelomas with
an overall response rate of 32%. The study design called for a
gradual increase in the dose, but only 55% of the patients received
the intended maximal daily dose of 800 mg because of high tox-
icity. We investigated the toxicity and clinical efficacy of lower
thalidomide doses; as glucocorticoids are effective and exten-
sively used in the management of advanced myeloma patients we
also tested the synergistic- effect of the association between
thalidomide and dexamethasone. To address this issue, between
June 1999 and August 2000, 77 patients with advanced myelo-
ma (4 patients were primary resistant to induction treatment, 21
were resistant relapse and 52 were untested relapse) were treat-
ed with thalidomide 100 mg/day continuously and dexametha-
sone 40 mg, days 1-4, every month. After a minimum of 3 months
of treatment, 14 patients (18%) showed a myeloma protein
reduction 75%-100%, 18 patients (23%) showed response 50-
75%, 19 patients (25%) response 25-50% and 26 patients (34%)
response <25% or disease progression. After a median follow up
of 8 months, median progression-free survival was 12 months.
Low dose thalidomide was well tolerated: constipation (12%) and
sedation (6%) were mild, tingling or numbness were present in
17% of patients, and discontinuation of the treatment for toxic-
ity was required in 8 patients only (10%). The association of
thalidomide plus dexamethasone is effective in advanced myelo-
ma patients even at lower doses. A significant proportion of
refractory and relapsed patients benefit from this low-toxicity
treatment as a salvage therapy postponing the delivery of
chemotherapy.

PO307
MULTIPARAMETRIC FLOW CYTOMETRY IMMUNOPHENOTYPING OF BONE
MARROW PLASMA CELLS IN MULTIPLE MYELOMA AND MONOCLONAL
GAMMOPATHY OF UNDETERMINED SIGNIFICANCE

G. Pagnucco, M. A. Maiocchi, L. Zenone Bragotti, L. Vanelli,
A. Tenore, E. Consensi, S. Caberlon, F. Ardizzone, A. Corso,
C. Castagnola, E. P. Alessandrino, E. Brusamolino, M. Lazzarino,
C. Bernasconi
Division of Hematology, Policlinico S. Matteo IRCCS, 
University of Pavia

Plasma cell (PC) multiparametric immunophenotyping can
differentiate between neoplastic cells and their normal coun-
terparts: normal plasmacells are consistently CD19+/CD56-, while
myeloma plasma cells are predominantly CD19-/CD56+. Using a
flow cytometric technique based on simultaneous triple label-
ing with CD38/CD56/CD19 and a two-step acquisition proce-
dure, it is possible to enumerate and characterize plasma cells
when they represents a few as 0.01% of total bone marrow (BM)
cellularity. In the first step 50000 events corresponding to the
total of nucleated BM cells were acquired; in the second step
only those events included in a live-gate drawn on SSC/CD38
bright fraction (where PC are located) were acquired and stud-
ied for the relative expression of CD19 and CD56. We have
applied this assay to evaluate the BM plasma cells of 14 patients
(pts.) with monoclonal gammopathy of undetermined signifi-
cance (MGUS) and of 51 pts with multiple myeloma (MM) sub-
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mitted to high-dose chemotherapy followed by autologous
peripheral blood stem cell transplant (APBSCT). The results of
flow cytometric analysis of the relative percentage of malignant
vs normal PC within the total number of BM PC, obtained at dif-
ferent times during this protocol, were as follows: 1) at diagno-
sis (9 pts.) the mean percentage of CD19-/CD56+ PC was
67%±48%, whereas CD19+/CD56- PC were always <2%±0.4%;
2) at the end of induction therapy (19 pts) the relative number
of malignant PC decreased to 48%±42%, and normal PC were
10±20%; 3) after mobilization (5 pts) malignant PC were
45±55% and normal PC increased to 60±45%; 4) during the
plateau phase post-APBSCT (10 pts.) malignant PC remained
40±35% and normal PC decreased to 15±33%; 5) at the pro-
gression of MM after APBSCT (8 pts) malignant PC increased to
85±20% and normal PC decreased to 5±7%. In all MGUS cases
studied the two distinct PC subpopulations could be identified;
overall the CD19-CD56+ and the CD19+CD56- PC rapresented
40±32% and 20±25% of total BM PC, respectively. We con-
clude that: 1) high-dose chemotherapy followed by APBSCT
induces a change in the relative distribution of malignant and
normal BM PC with a significant increase of normal PC and a
consistent persistence of the malignant clone; 2) following APB-
SCT, the immunophenotypic profile of BM PC of MM pts
becomes similar to that observed in MGUS pts. The last finding
deserves further investigation, since it may correlate with phe-
notypic immunologic reconstitution after APBSCT.

PO308
PERIPHERAL BLOOD STEM CELL TRANSPLANTATION IN MULTIPLE 
MYELOMA: FEASIBILITY OF A MIXED INPATIENT-OUTPATIENT MODEL

F. Morabito, M. Martino, C. Stelitano, G. Console, G. Irrera,
G. Messina, V. Callea, G. Pucci, F. Nobile, M. Brugiatelli,
P. Iacopino
Dipartimento di Ematologia, Azienda Ospedaliera 
“Bianchi-Melacrino-Morelli”, Reggio Calabria

Between October 1994 and April 2001, 79 consecutive periph-
eral blood stem cell transplantions (PBSCT) were performed in 51
MM patients, 35 following a total inpatient model (TIM) and 44
a mixed inpatient-outpatient model (MIOM). Induction
chemotherapy mainly consisted of DAV±CTX. All cases were con-
ditioned with melphalan (Mel) 200 mg/m2. Twenty-five patients
underwent a single (15 TIM, 10 MIOM), 24 a double (8 TIM, 16
MIOM) and 2 a triple (2 MIOM) PBSCT. MIOM cases were older
than the other group (49.8±8.1 years in TIM vs 55.5±6.4 in
MIOM, p=0.0054), while cases were equally distributed for sex
and disease status at transplantation. No difference was demon-
strated in terms of stem cells infused (7.2±7.1×106/kg in TIM vs
5.5±8.1×106/kg in MIOM). The time for granulocyte recovery
was shorter in the MIOM group (9.0±0.8 days in MIOM vs
9.5±0.9 in TIM, p=0.0194), while no significant difference was
documented in terms of platelet engraftment (13.3±4.8 days in
TIM vs 12.7±2.1 in MIOM). Neither the number of grade II-III
mucositis (33% in TIM vs 26.8% in MIOM), nor febrile episodes
(56.1% TIM vs 76.4% MIOM), nor fever duration (3.8±1.7 days
in TIM vs 3.4±1.6 in MIOM) were differently distributed in the
two groups. As expected, the median duration of hospitalization
was only 4 days (range 2-19) among the MIOM procedures when
required, which was significantly shorter than the 18 days of
hospitalization in average (range 14-37) for the TIM transplants.

MIOM failed in 17 cases, because of reduced compliance to
MIOM in 3 cases, severe reduction of water intake in 2 cases,
pulmonary thromboembolic event in 1 case, renal toxicity in 2
cases and sepsis in 9 cases. One case of death was transplant-
related in MIOM group at day+12. In conclusion, outpatient
management and liberal hospitalization criteria of these patients
has resulted in safe conduct of MIOM transplants. Therefore,
MIOM can be offered to MM patients in alternative to a TIM pro-
gram. 

PO309
A RETROSPECTIVE EVALUATION OF 39 PATIENTS WITH AL AMYLOIDOSIS
FOLLOWED AT A SINGLE INSTITUTION IN THE LAST TWENTY YEARS

M. Montanaro, L. Scaramucci, P. Niscola, C. Andrizzi, 
R. Ciafrino, C. De Gregoris, M. Morucci, V. Tini
Hematology Unit, Azienda Sanitaria di Viterbo, Montefiascone
Hospital, Viterbo

We report a retrospective evaluation of 39 patients, 21 male
and 18 female, median age 65 years, (47-83), with AL amyloido-
sis (24 λ,15 κ-light chain) followed at our Centre in the last twen-
ty years. Overall 39 patients, 19 (48%) had a biopsy-proven AL
amyloidosis, 20 (52%) were diagnosed on the periumbelical (PUF)
fat aspirates, which was positive in 34/37 (92%) cases, underwent
to this procedure. Three patients, whose PUF produced negative
results, had undergone biopsy of other sites that were positive for
amyloid (bone marrow, tongue and of soft tissue in a patient with
carpal tunnel syndrome). Out of 39 patients, 22 (56%) had a pri-
mary AL amyloidosis and 17 (44%) presented associated immuno-
proliferative disorders: 13 multiple myeloma, 2 Waldenström dis-
ease, 1 splenic lymphoma with villous lymphocytes (SLVL),1
splenic B–cell marginal zone lymphoma (SMZB-cell lymphoma)
without villous lymphocytes. The predominant amyloid-related
organ involvement was renal in 17 /39 (43%) cases, cardiac in
12/39 (30%), neuropathic in 4/39 (10%) and others in the remain-
ing 6 (17%) patients. Eleven patients (28%) presented only one
involved organ, whereas 28/39 (72%) two or more. From 1988,
when the Italian AL Amyloidosis study group was started, the
patients followed at our center, participating in this cooperative
group, were treated according to suggested treatment protocols.
Two patients, in poor clinical conditions, died before the start of
treatment. Five patients with older age, presenting only few mild
and stable signs of AL amyloidosis, are closely followed and do not
receive at moment any treatment. Two patients are on melpha-
lan and prednisone (MP) for two months (m) and are not valuable
for response. One patient was lost to follow-up one month after
the diagnosis. Out of the 29 patients evaluable for response, 23
(80%) were treated with MP, 2 (7%) underwent to high dose
therapy and peripheral stem cell transplantation (PSCT) performed
at other center, 3 (10%) received other regimens and one, affect-
ed by SMZB-cell Lymphoma underwent to splenectomy. Response
was observed in 7/29 (24%) patients (2 MP, 1 splenectomy, 2
PSCT, 2 other regimens). The unresponsive patients received a
second and more line treatments with palliative intent and/or
supportive therapy. With a median follow-up of 36 m (1-150),
21/39 (54%) patients are alive. The estimated median survival
was 56 m. Patients with congestive chronic failure (CHF) at the
onset presented a shorter survival (9 vs 69 m, p = 0.0019), where-
as a longer survival was shown in the group with only one organ
involved (70 vs 52, p = 0.046). In our experience, CHF and the
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involvement of more than one major organ system at onset, have
resulted as the significant negative prognostic factors. We sug-
gest that the early identification of a larger part of patients who
may benefit from the dose-intensive therapy is the most impor-
tant target in the approach to this disease.

PO310
MULTIPLE CYCLES OF HIGH-DOSE MELPHALAN AND PERIPHERAL 
BLOOD STEM CELL TRANSPLANTATION MAY IMPROVE 
PROGNOSIS IN PATIENTS AFFECTED BY MULTIPLE MYELOMA

M. Martino, F. Morabito, G. Console, M. Ripepi, G. Pucci, 
G. Irrera, G. Messina, A. Dattola, A. Cuzzocrea, C. Stelitano,
V. Callea, M. Brugiatelli, P. Iacopino
Dipartimento di Ematologia, Azienda Ospedaliera 
Bianchi-Melacrino-Morelli, Reggio Calabria

The aim of this study was to analyze the outcome of patients
with MM a therapeutic program consisting of high-dose mel-
phalan (HDM) and peripheral blood stem cell transplantation
(PBSCT). After induction chemotherapy with VAD, 51 patients
with MM, stage II-III, median age 52 years, entered a study con-
sisting of one-three PBSCT. Patients were conditioned with HDM
(200 mg/m2). The median number of CD34+ cells was 6.4×106/kg.
The median time to recycle HDM was 4 months. All patients
underwent at least one PBSCT procedure, 29 cases a double and
2 a triple, for a total number of 79 PBSCT procedures. Consider-
ing the 1st cycle of HDM, the median duration of severe
neuthropenia and thrombocytopenia was 9 e 13 days, respec-
tively. Forty-one percent of cases experienced at least one febrile
episode, mostly of unknown origin. Mucositis was observed in
55.4% of cases (WHO grade 3-4 in 26.7%). No difference was
noticed between the 1st and the 2nd PBSCT in terms of hema-
tological and extra-hematological toxicity. Only one patient died
because of transplant-related cause. At the 1st PBSCT 27.4% of
cases were in CR, 49% in PR, 7.9% in SD and 15.7% in PD. Up
to now, CR increased up to 78.4%. In particular, CR was achieved
in 93.1% of the 29 patients who underwent 2nd PBSCT. After a
median follow-up of 17.8 months from the 1st PBSCT, 38
patients were alive and in CR+PR. At 5 years, overall survival and
progression free survival were 59% and 24%, respectively. In
summary, multiple cycles of HDM and PBSCT is a strategy pro-
ducing a high rate of complete response which is crucial for
achieving long-lasting disease control in MM.

Partially supported by AIL and Regione Calabria.

PO311
A PILOT STUDY EVALUATING SAFETY AND EFFICACY OF LOW DOSE
THALIDOMIDE AND DEXAMETHASONE COMBINATION IN ADVANCED
MULTIPLE MYELOMA 

P. Musto, A. Falcone, C. Bodenizza, M.M. Greco
Unit of Hematology, IRCCS “Casa Sollievo della Sofferenza”,
S. Giovanni Rotondo

Thalidomide is a recently re-discovered drug with heteroge-
neous and still not completely clarified biological activities,
including immunomodulating and anti-angiogenetic capacities,
which has been successfully employed for treating advanced mul-

tiple myeloma (MM), resulting in a response rate of about 30%.
The high dose of thalidomide initially proposed (up to 800 mg/d),
however, is often poorly tolerated, especially in elderly patients.
Indeed, in our previous experience with thalidomide alone in
hematological malignancies, only 30% of patients tolerated dos-
es higher than 200 mg/d, mainly because of significant neuro-
logical, gastrointestinal, hepatic and renal side effects. Some
recent evidence has also suggested that the activity of thalido-
mide may be potentiated by addition of steroids. Thus, we planned
a pilot study by administering low dose thalidomide in combina-
tion with high dose dexamethasone, another drug with well
known efficacy in MM, to 15 patients with advanced MM (7 males
and 8 females, mean age 69 yrs, range 41-81). All patients but one
had received at least 3 lines of chemotherapy and 3 of them had
undergone one or more cycles of high dose chemotherapy fol-
lowed by autologous peripheral blood stem cell transplantation
(PBSCT). Dexamethasone was given at the dose of 40 mg i.v. for
4 days every 3 weeks. Thalidomide was given on a compassion-
ate basis, after informed consent was achieved, at the dose of 100
mg/d per os, at bedtime. This dose was doubled (200 mg/d) if no
response was achieved after 2 cycles (6 weeks). All patients
received at least 12 weeks of treatment and were evaluable for
response. Eight patients required the second level dose of thalido-
mide. Mild somnolence and constipation were observed only in 5
of these subjects. No other significant adverse events were record-
ed. Five patients did not show any significant modification of the
disease after 4 cycles of therapy and stopped the treatment. Three
additional patients showed progressive disease after an initial
moderate reduction of M-component and were also considered
unresponsive. The remaining 7 patients (47%) evidenced a sig-
nificant response (reduction of M-component > 50% in 5 cases
and >75% in 2), associated with a clear amelioration of bone
pain, performance status or anemia, and a decrease in marrow
plasma cell infiltration. Responses were observed at the thalido-
mide dose level of 100 mg in 3 patients and 200 mg in 4 patients.
Interestingly, 4 responders had relapsed or had been considered
resistant after treatments containing high dose dexamethasone.
Furthermore, 2 responders had not received significant benefits
from previous treatments including PBSCT or thalidomide alone,
respectively. Median duration of response was 22 weeks. These
findings, although very preliminary, encourage us to evaluate in
larger clinical trials the use of the combination of low dose
thalidomide and dexamethasone, suggesting that this associa-
tion may result in a synergistic effect, with a reduced rate of side
effects and good efficacy in heavily treated MM patients with
advanced disease. 

PO312
FACTORS INFLUENCING COLLECTION OF PERIPHERAL BLOOD PROGENITOR
CELLS IN PRIMARY REFRACTORY OR RELAPSED MYELOMA PATIENTS

A. Palumbo, S. Bringhen,* P. Omedè, F. Giaretta, C. Rus,*
L. Giaccone,* A. Bertola,* F. Cavallo,* P. Falco,* A. Pileri,* 
M. Boccadoro
Divisione di Ematologia dell'Università di Torino, Azienda
Ospedaliera S. Giovanni Battista, Torino

Over the past 15 years, a number of clinical trials have been
devoted to evaluate high-dose sub-myeloablative chemoradio-
therapy requiring hematopoietic stem-cell support in multiple
myeloma. It is unclear whether the optimal timing of high-dose
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chemotherapy with peripheral blood progenitor cell (PBPC) sup-
port is early or late in the course of disease or late. Since an opti-
mal collection of PBPC remains a remains a crucial procedure to
perform an high-dose therapy we evaluated several variables
that coud influence the mobilization an particularly the previ-
ous chemotherapy that patients received. Thus, we evaluated 89
patients in relapse phase or refractory to chemotherapy who
underwent a standard mobilization procedure with cyclophos-
phamide and growth factors. All patients were treated accord-
ing to the same mobilization protocol: CY 3 g/m3 followed by G-
CSF10 µg/kg from day 3 to the last day of the leukapheresis. A
composite collection totalling at least 2×106 CD34+/kg was
defined as a sufficient yield. Thus, patients were delineated in
two different groups: 59 patients achieved an adequate collec-
tion and 30 did not. The two groups had similar mean clinical
features: median age, bone marrow plasmacells and clinical
stage. A reliable factor to predict adequate yields was prior ther-
apy: patients who received a non alkylating agent had an high-
er mobilization capacity than patiens receiving MP (OR 8.7, 95%
percent confident interval, 2.2 to 33.4) and a prior iv melphalan
therapy reduces the ability to collect an adequate yield rather
than receiving MP courses (OR 0.2, 95% percent confident inter-
val, 0.05 to 0.9). Therefore patients were divided in three sub-
groups: non alkylating agents group (Group I), oral melphalan
group (GroupII) and Intravenous melphalan group (Group III). In
the first group we considered 37 patients with median age 57
years (range 34-73): 34 achieved an adequate collection with
median progenitors harvested of 10.65×106/kg. For the second
group of 39 patients with median age 62 years (range 35-71),
22 patients mobilized with a median CD34+ collection of
7.95×106/kg. The third group consisted of 13 patients with medi-
an age 59 years (range 49-71), but only 3 patients had an ade-
quate collection with a median of 3.37×106 CD34+/kg. Among
prognostic factors (stage, percentage of bone marrow plasma
cells, β2-microglobulin, labelling index, isotype, monoclonal
component, Bence Jones proteinuria or maitenance therapy)
evaluated at diagnosis there was not an association with prog-
enitor cell yields. All clinical variables which could influence
PBPC mobilization were evaluated in multivariate analysis: the
specific previous treatment namely the use or not of melphalan,
was the only parameter which was significantly correlated with
PBPC yields. In conclusion, for patients potentially candidates for
PBSC transplant, i.v. melphalan therapy should be avoided or
PBPC collection performed early in the disease course; for
patients who are not considered for transplantation at diagno-
sis poor performance status or relatively good prognosis), non-
alkylating therapy (OR 8.7, 95% percent confident interval, 2.2
to 33.4) should be prefered. The use of non-alkilating agents
before the PBPC collection is highly recommended and a col-
lection should be performed early in the course of the disease in
order to be transplanted at relapse.

PO313
WASH-OUT OF 99MTc-SESTAMIBI (99mTc-MIBI) IN EVALUATING
RESPONSE TO CHEMOTHERAPY IN PATIENTS WITH MULTIPLE MYELOMA

L. Pace, L. Catalano, S. Del Vecchio, A. De Renzo, R. Fonti, 
G. Sica, G. Annunziata, C. Califano, B. Rotoli, M. Salvatore
Chairs of Radiology and Hematology, Federico II University,
Naples 

Aim. Wash-out of 99mTc-MIBI is reported to help in predict-
ing response to chemotherapy in various tumors. The aim of this
study is to evaluate the role of 99mTc-MIBI in predicting response
to chemotherapy in patients with MM. Methods. Forty patients
with MM showing diffuse 99mTc-MIBI bone marrow uptake were
included in the study. All patients underwent whole body scan at
10 and 60 minutes after tracer injection. Diffuse bone marrow
uptake was semiquantitatively scored according to both extension
and intensity on the 10 minute scan. Wash-out was computed,
after decay correction, as: (10 minutes counts/pixel minus 60
minutes counts/pixel) divided by 10 minutes counts/pixel. All
patients were clinically re-evaluated (mean follow-up 26+9
months) after chemotherapy (14 MP, 9 VAD, and 17 VMCP).
Results. Of the 40 patients, 10 were considered to be in remission
at re-evaluation and 30 showed disease progression. Neither the
clinical status at presentation nor the therapeutic regimens was
associated with the clinical status at re-evaluation (i.e. remission
vs disease progression) (Chi square= 1.8 and Chi square= 1.0,
respectively, p=n.s.). The bone marrow uptake score at the 10
minutes baseline 99mTc-MIBI scintigraphy was significantly
(p<0.05) higher in patients showing disease progression (3.9±1.4)
than in those in remission (2.7±1.4). 99mTc-MIBI wash-out was
significantly (p<0.01) higher in patients with disease progression
(18.3±9.8) than in those in remission (11.6±6.2). Of the 10
patients showing remission of disease after chemotherapy, the
majority (7, 70%) had 99mTc-MIBI wash-out <15% (which was
the median for the whole group), while of the 30 patients with
disease progression after chemotherapy the majority (20, 67%)
had 99mTc-MIBI wash-out > 15% (Chi square= 4.1, p<0.05). Con-
clusions. Our preliminary data suggest that in vivo evaluation of
99mTc-MIBI wash-out may help in predicting response to
chemotherapy in patients with MM.

PO314
MULTIPLE MYELOMA: RESULTS OF CONVENTIONAL AND INTENSIVE
THERAPY IN 120 PATIENTS

V. Meneghini, E. Antonioli, G. Nadali, F. Benedetti,
A. Ambrosetti, G. Pizzolo
Department of Clinical and Experimental Medicine, Section of
Hematology, University of Verona

Introduction. In 1996 for the first time, a randomized study
demonstrated increased overall survival in patients with multi-
ple myeloma treated with high dose chemotherapy (N Engl J Med
1996; 335:91-7). In particular, patients who underwent double
transplant with peripheral blood progenitor cells experienced the
major benefit (M. Attal, VIII° International Myeloma Workshop).
In this retrospective single center study we analyzed the survival
of 120 patients with multiple myeloma (S.W.O.G. criteria)
observed from 1993 to 2000. We compared the survival of
patients treated with conventional chemotherapy and the sur-
vival of patients who received high dose chemotherapy and
peripheral blood cel transplantation (HDT). Patients and Methods.
Median age 64 years (range 47 - 87), M: 61, F: 59; M-compo-
nent type: IgG 57%, IgA 22%, IgD 7%, light chain 13%, non
secretory 1%. Stage (Durie and Salmon) I: 15%, II: 31%, III: 54%,
stage B: 15%. Patients with stage I and indolent myeloma were
observed and therapy was delayed until progression. Eighty-five
patients were treated with conventional chemotherapy; 31
patients, after debulking with VCAP chemotherapy, were treat-
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ed with HDT: Cyclophosphamide 7 g/m2 as mobilizing regimen,
autologous peripheral blood transplantation following Melpha-
lan 200 mg/m2: 11 single, 20 double. Four patients received allo-
geneic bone marrow transplantation. Overall survival was calcu-
lated from diagnosis to the time of exitus or to the last observa-
tion, with a minimum follow up of 12 months for the survivors.
Results. Median overall survival is 31.5 months. The probability
of survival at 60 months is 58.5% for both types of treatment. A
significant difference in favur of HDT is observed only for patients
with advanced stage disease (stage III: 38.9% vs. 50.6% at 60
months; p = 0.04). Conclusions. In our experience, intensive
chemotherapy improved survival in patients at high risk with
advanced stage disease. Conventional chemotherapy can still be
considered a treatment option for the majority of patients with
multiple myeloma. The use of biotherapy can be envisioned and
may improve the prognosis of patients with multiple myeloma. 

PO315
HIGH EFFICACY AND SAFETY OF DCEP REGIMEN FOR PERIPHERAL STEM
CELL COLLECTION IN MULTIPLE MYELOMA

A. Corso, M. Lazzarino, L. Barbarano, E.P. Alessandrino, 
R. Cairoli, D. Ferrari, S. Fava, M. Fiumanò, G. Frigerio, L. Isa, 
A. Luraschi, S. Montanara, D. Perego, G. Ucci, G. Pinotti, 
F. Rodeghiero, A. Santagostino, M. Savarè, L. Uziel, A. Vismara,
E. Morra
Divisions of Hematology from IRCCS Policlinico S. Matteo Uni-
versity of Pavia, Ospedale Niguarda Milano, Ospedale S. Bortolo
Vicenza, and the Internal Med., Hematology/Oncology of 
Abbiategrasso, Borgosesia, Como, Desio, Gorgonzola, Lecco, Leg-
nano, Magenta, Milano S. Paolo, Omegna, Rho, Sondrio, Varese,
Verbania, Vercelli

Design and Methods. This study was performed in order to eval-
uate the efficacy of DCEP (dexamethasone 40 mg × 4 d and 4-
day continuous infusion of daily doses of cyclophosphamide 400
mg/m2, etoposide 40 mg/m2, and cisplatin 10 mg/m2 with subse-
quent G-CSF 300 mg s.c. until neutrophil recovery) as mobilizing
therapy and to define its toxicity. Fifty-five MM pts, 30 males
and 25 females, entered the study to receive DCEP followed by G-
CSF as part of a high-dose sequential chemotherapy including
single or double autologous transplantation. The median age was
54 years (range 30-68). Patients staged by Durie and Salmon’s
classification were as follows: 36 patients in stage I, 6 in stage II
and 13 in stage III. At the time of mobilization, of the 55 patients,
40 had previously received VAD only, 11 alkylating agents, and 5
radiotherapy. 38 IgG, 10 IgA, 6 BJ, 1 nonsecretory. The median
interval from first treatment was 4 mos (range 2-54). First leuka-
pheresis was performed at peripheral blood CD34+ counts ≥
20/mL. Results. Mobilization was successful (minimum transplant
dose 2×106/kg CD34+ cells) in 48/55 pts (87%). More than
4×106/kg CD34+ cells were collected in 41/55 patients (75%). Of
the 7 patients who did not mobilize stem cells, 5 (71%) had been
previously exposed to alkylating agents. The median time to first
leukapheresis was 13 days (range 11-15). The median harvest of
CD34+ cells was 5.82×106/kg (range 1.2-22.4) with a median of
2 leukaphereses (range 1-4) per patient. There was no treatment-
related mortality. The side-effects of DCEP were always tolerable.
No neutropenia <1,000/mL nor thrombocytopenia <50,000/mL
were observed, no therapy-related transfusion requirement, and
no need of hospitalization for septic complications were observed.
Interpretation and Conclusions. DCEP is an effective regimen for

mobilising stem cells in myeloma patients, it is always well tol-
erated with very mild side-effects that allow a complete outpa-
tient management.

PO316
SCREENING OF SYSTEMIC AMYLOIDOSIS BY ABDOMINAL FAT ASPIRATION:
AN ANALYSIS OF 289 PATIENTS

L. Scaramucci, P. Niscola, R. Ciafrino, C. Andrizzi,
C. De Gregoris, M. Morucci, V. Tini, M. Montanaro
Hematology Unit, Montefiascone Hospital, Azienda Sanitaria di
Viterbo

Amyloid is defined as a non-uniform protein characterized by
a cross-β plated configuration that is deposited in the tissue. In
paraffin sections and in smears of periumbelical fat (PUF) aspi-
rates, amyloid is detected using Congo Red (CR) staining and a
polarizing microscope with a tension-free clean optic system
that shows a typical apple-green birefringence. We used CR
staining of PUF aspirates as a screening procedure for systemic
amyloidosis (SA) in clinical assessment of 289 patients with
immunoproliferative disorders,155 male, 134 female, with medi-
an age of 69 years (17-87), consecutively observed at our Insti-
tution from January 1994 until December 2000. PUF was posi-
tive for amyloid in 38 (13.2%) patients, 212 (73.3%) negative in
212 (73.3%), valuable in 12 (4,2%) and 27 (9.3%) inconclusive
in and 27 (9.3%). On the next examinations, out of 27 patients
with previous inconclusive samples, 4 resulted as positive after
a median period of 12 months (range, 3-39), 12 were negative,
5 lost to follow up, 6 remained inconclusive and are periodical-
ly (about every three months) tested. Out of 42 cases with pos-
itive PUF, 17 (40%) had proven SA, previously demonstrated on
other organ biopsy, 25 (60%) patients with unknown clinical
status, had an only a positive PUF and synchronous (21) or sub-
sequent (4) signs of amyloid organ involvement. In four (16%)
of these 25 patients, the positive PUF anticipated the SA clini-
cal manifestations by 12,13,13 and 22 months. Seventeen of 18
(94%) patients known to have SA, had a positive PUF and one
(6%) negative. No false-positive aspirates results were obtained.
We observed no complications from bleeding or other morbidi-
ty. No patient refused the offered procedure. The reported data
confirms the high sensitivity (94%) and the predictive value of
PUF. In our Center, it is the diagnostic procedure of choice in
patients with monoclonal gammopathy of undetermined signif-
icance,  multiple myeloma and other lymphoproliferative disor-
ders, presenting with symptoms and/or signs suggestive of SA
(restrictive cardiomyopathy, peripheral or autonomic neuropa-
thy, urine protein loss, coagulopathy, carpal tunnel). The tech-
nique is easy to perform and is virtually devoid of morbid com-
plications. It is recommended for patients with risks of bleeding
and may obviate more invasive diagnostic testing. In our hands,
PUF resulted useful, reliable, safe, inexpensive, and well tolerat-
ed. However, the examination of the specimen stained with CR
under polarized microscopy requires an experienced, skilful per-
son. We recommend promptly performing the PUF in all patients
with minimal signs or symptoms of suspicious SA since, in the
early diagnosed cases, this may allow the management by stan-
dard and, in selected cases, high dose chemotherapy and auto-
graft, before the occurrence of severe multiorgan damage.
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PO317
FACTORS ASSOCIATED WITH DISEASE EVOLUTION IN 127 SMOLDERING
MULTIPLE MYELOMA PATIENTS

C. Cesana, C. Klersy,* L. Barbarano, A.M. Nosari, M. Crugnola,°
E. Pungolino, L. Gargantini, S. Granata,# M. Valentini, E. Morra
Department of Hematology, Niguarda Cà Granda Hospital, Milan,
*Biometry and Clinical Epidemiology, Scientific Direction, IRCCS
San Matteo General Hospital, Pavia; °Department of Hematol-
ogy, University of Parma, Parma; #Laboratory of Clinical Bio-
chemistry and Hematology, Niguarda Cà Granda Hospital, Milan

Smoldering multiple myeloma (MM)(SMM) is an uncommon
form of MM that acts in a biologically similar way to monoclon-
al gammopathy of undetermined significance. The absence of
bone lesions, the low plasma cell labeling index and the stability
of the clinical course during a period of many years suggest that
patients should be observed without chemotherapy. All cases,
however, eventually transform into symptomatic disease. More-
over, the existence of a small SMM subgroup with a high likeli-
hood of evolution to overt MM has been reported. At the present
time, patients at high transformation risk are not identified by the
available test parameters, and careful monitoring is needed. The
existence of predictive factors for disease progression might be
essential in selecting patients in whom a very strict monitoring is
required. One hundred and twenty-seven consecutive patients
with IgG (n=91), IgA (n=31), and double paraprotein (n=5) SMM
diagnosed from July 1975 to March 1998 were included in the
study. SMM was defined as follows: IgG monoclonal protein > 3.5
< 7 g/dL or IgA monoclonal protein > 2 < 5 g/dL, and/or Bence
Jones proteinuria > 1 g/24h, and/or bone marrow plasma cells >
10 < 20%, absence of bone lesions, anemia, hypercalcemia, and
renal insufficiency. The univariate Cox model was used to identi-
fy possible predictors of malignant evolution. At a median follow-
up of 72 (range, 12 to 247) months, 25 SMM (19.7%) evolved to
overt MM. At univariate analysis, variables associated with an
increased probability of evolution were: the IgA isotype,
detectable Bence Jones proteinuria and > 10% bone marrow plas-
ma cell levels. Age, sex, serum β2-microglobulin, serum albumin,
erythrocyte sedimentation rate, the presence of double mono-
clonal component, and the reduction of one or two serum poly-
clonal immunoglobulins were not associated with disease pro-
gression. The prevalence of evolution of SMM patients is higher
than that reported for monoclonal gammopathy of undetermined
significance. Although further investigations and longer follow-
up studies are necessary to draw definitive conclusions on SMM
prognosis, our study suggests that the evaluation of paraprotein
isotype, urinary paraprotein and bone marrow plasmacytosis
might help to identify at presentation patients with SMM requir-
ing a very strict monitoring.

PO318
PAMIDRONATE TREATMENT IN PATIENTS WITH STAGE I MULTIPLE
MYELOMA: PRELIMINARY RESULTS OF A CLINICAL PERSPECTIVE
MULTICENTER STUDY

G. Caparrotti, L. Catalano,* D. Esposito, D. Di Maria, E. Iovane,
G. Falzarano,* A. De Renzo,* S. Rocco,* M. Sindona,*
C. Califano,* D. Pagnini, B. Rotoli*
Divisione di Ematologia, S. Felice a Cancello, ASL Caserta 1;
*Cattedra di Ematologia, Università Federico II, Napoli

Stage I multiple myeloma (Durie-Salmon) is not usually treat-
ed, unless signs of progression appear. Nevertheless, the poten-
tial evolution involves approximately 20-30% of patients, whose
identification at diagnosis is not possible. Disodium pamidronate
shows direct or indirect antiproliferative effect on myeloma cells.
Starting from these considerations, we undertook a clinical per-
spective study in order to verify pamidronate antiproliferative
action in stage I myeloma. Eligible patients were allocated to two
groups: the experimental group received pamidronate (Aredia,
Novartis) at a dose of 60 mg by intravenous infusion every 28 days
for at least six months, the control group was not treated. Until
March 2001 we have enrolled 12 cases, 6 in the treated group and
6 in the control group. Characteristics of patients: 3 males, 9
females, mean age 72 years (range 54-88),10 IgG, 2 IgA. After six
months of treatment or observation, we obtained the following
results. Treated: mean variation of monoclonal component (MC)
+2.41% (range –6.7%-+22.80%), SD 10.48, median variation
–0.78%, 1 progression, no new skeletal event. Treatment was well
tolerated: only 1 case of asymptomatic and transient hypocal-
cemia. Not treated: mean variation of MC +9.85% (range –4.5%-
+19%), SD 8.26, median variation +10.05%, no progression, new
skeletal event in 1 patient. Although MC increase was greater in
the control group, our analysis on these preliminary data does
not show statistically significant differences. The aim of this study
is the enrollment of at least of 100 patients with a prolonged fol-
low-up, to verify possibly significant results.

PO319
COMBINED PAMIDRONATE AND DEXAMETHASONE THERAPY 
AS MAINTENANCE IN MULTIPLE MYELOMA RESPONDER PATIENTS: 
EXPERIENCE OF A SINGLE CENTER

G. La Verde, R. Sala, M. Cedrone, L. Rocchi, L. Annino*
Hematology Unit, Hospital of Frosinone; 
*Department of “Biotecnologie Cellulari ed Ematologia”, Uni-
versity “La Sapienza”, Rome

The best approach for MM patients, responders to induction
therapy, remains a still debated issue. It is now well established
that pamidronate decreases the progression of osteolytic lesion,
bone pain and fractures also in MM patients. In vitro studies
demonstrated that this biphosphonates can inhibit myeloma cell
proliferation inducing apoptosis (Shipman et al., 1997, Aparicio
et al.1998), and may have a direct effect on the tumor cells giv-
ing an increase in patients survival (Berenson et al., 1998). Based
on these observations and on the efficacy of dexamethasone
(dexa), considered an active agent for MM patients, we decided
to evaluate the efficacy and safety of the association
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pamidronate and dexa in maintaining hematological and clini-
cal response after induction therapy. From July 1998 to Febru-
ary 2001, among 73 MM patients followed at our Unit, 14 (10
M/ 4 F, median age 69 years, range 52-83 years) newly diag-
nosed cases (9 IgG, 2 IgA and 3 light chain) with a median fol-
low-up of 6 months, entered in this study. At diagnosis 4 patients
were classified as having stage IIA, 9 IIIA and 1 IIIB; as induc-
tion, all patients but one received melphalan + dexa, at con-
ventional dosages, while one patient received VAD regimen fol-
lowed by autologous peripheral blood stem cells transplant. After
induction all patients were considered responders (> 50%
decrease of monoclonal component, Hb level >10g/dL, reduction
in bone pain, improvement in Performance Status). Maintenance
therapy consists of at least 6 courses of Pamidronate (90 mg, t.d.)
combined with Dexamethasone (20 mg t.d.) given for 28 days.
All patients received this treatment on an out-patient basis, dur-
ing maintenance hematological, biochemical and clinical con-
trols were performed monthly. The median follow-up of the 14
patients entered in this study is 11 months (range 6-30 months),
median number of maintenance courses given was 11 (range 6-
24). To date 13 patients are alive, of these 12 patients persist in
continuous response, 1 patient relapsed after 24 months and
only 1 patient died because of infection in relapse of disease.
Median duration of response was 11 months (range 6-24), medi-
an overall survival was 11 months (range 6-30). In our experi-
ence this combined treatment demonstrated to be effective in
maintaining durable hematological and clinical response; in old-
er patients mainly, therapy was well tolerated improving the
quality of life. These preliminary, promising results need to be
confirmed in a larger cohort of patients with a longer follow-up. 

PO320
EPIDEMIOLOGIC ASPECTS OF MULTIPLE MYELOMA IN SARDINIA, 
1974-1993

G. Broccia, W. Deplano, G. Luxi, P. Dessalvi, A. Mamusa,
B. Giannico*
Divisione di Ematologia-CTMO,Ospedale Oncologico A. Businco,
Cagliari; *Cattedra Ematologia, Università di Sassari

We have collected all cases of hematological malignancies
(HM) newly diagnosed in the resident population of Sardinia in
the period 1.1.1974-31.12.1993. Cases were searched through
a personally done examination of all registers of all medical
departments and of all pathology institutions in that time oper-
ating in Sardinia; confirmation of diagnosis, date of diagnosis
and demographic data of patients were obtained through a per-
sonally done consultation of clinical records. Epidemiologic eval-
uations have been done according to the recommendations of
dos Santos Silva.1 A total of 7339 cases of HLM were found. Of
them, 824 had a diagnosis of multiple myeloma (MM), repre-
senting 11.3% of all cases of HM. The first cases (only three in
20 years) were observed in age group 25-34. Number of cases
increases progressively with age, with peak at age group 65-74.
Mean age at diagnosis was 66 years (range 28-93; median 68).
Male-to-female ratio was 1.04:1. The same conclusions are evi-
dent by evaluation of age- and sex-specific incidence rates.
Crude annual incidence rate rose during the period covered by
our survey. Mean annual incidence was 41.2 (range 18-62; medi-
an 41) for the whole period, 32.8 (range 18-52; median 33) in
the first ten years and 49.6 (range 34-62; median 52) in the sec-

ond ones. This increase is not due solely to ageing of Sardinian
population: indeed it is evident also in the curve of age-stan-
dardized annual incidence rates (standard: Sardinian population
at 1981 census). We must consider the possibility of a real
increase of incidence of MM and/or that of an increase of diag-
nosis in recent years of previously undetected patients (due to
increased physician awareness of the disease and more available
clinical and laboratory facilities, especially in the elderly people).
Age standardized incidence rate (standard: world population) in
Sardinia,1974-1993 and in other populations is set out in the
following table:

Age adjusted incidence rates(standard world population)
Cases × 100,000  × year  

Male Female

Sardinia,1974-1993 1,99 1,73
Italy, 19903 2,41 1,79
France, 19903 2,54 1,93
France-Cote d’Or, 1980-19962 3,0 2,3
Sweden,19902 4,01 2,56
Germany,19902 2,76 1,96
USA,19902 4,13 2,84

1. dos Santos Silva, I. Cancer Epidemiology. Principles and Methods.
IARC Lyon, France 1999.

2. Besson C, Carli PM. Hémopathies malignes: de plus en plus de lym-
phomes non hodgkiniens. Revue Praticien-Medicine Generale
2001; 15:623.

3. Parkin DM, Pisani P, Ferlay J. Estimates of the worldwide incidence
of 25 major cancers in 1990. Int J Cancer 1999; 80:827-41.

PO321
PREDICTIVE VALUE OF 99MTc-SESTAMIBI (99mTc-MIBI) IN PATIENTS
WITH MULTIPLE MYELOMA

L. Pace, L. Catalano, S. Del Vecchio, A. De Renzo, N. Tedesco, 
C. Califano, G. Annunziata, F. Di Gennaro, B. Rotoli, 
M. Salvatore
Chairs of Radiology and Hematology, Federico II University,
Naples

Aim. 99mTc-MIBI scintigraphy proved to be useful in evalu-
ating patients with MM. The aim of this study is to evaluate its
predictive role in patients with MM. Methods. One hundred and
eighteen patients constituted the study group. All patients
underwent a baseline whole body 99mTc-MIBI scintigraphy (10
minutes after i.v. tracer injection) and were clinically re-evalu-
ated at a mean follow-up of 19±9 months. The scans were clas-
sified as N (physiological uptake), D (diffuse marrow uptake), F
(focal uptake), and D+F. The intensity of diffuse bone marrow
uptake was semiquantitatively scored. Results. At baseline
99mTc-MIBI, of the 51 patients with pattern N only 8 (16%)
were in stage II or III, of the 38 with pattern D 13 (34%) were
in stage II or III, of 29 with pattern F or D+F 27 (93%) were in
stage II or III (Chi square 63.6, p<0.0001). At clinical re-evalua-
tion, 20 patients were in remission, 49 were in stable condition,
32 had disease progression, and 17 had died. Nine of the 51
(17%) patients with baseline pattern N had progression of dis-
ease, 23 (61%) of the 38 patients with pattern D had disease
progression, and 17 (59%) the of 29 with pattern F or D+F had
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disease progression (Chi square 26.5, p<0.001). Baseline bone
marrow uptake score was significantly (p<0.05) different among
patients in remission (2.8±0.8), patients in stable conditions
(3.1±1.3), and those with progression of disease (3.9±1.4) Mul-
tivariate analysis showed that monoclonal component (stan-
dardized coefficient=0.18), 99mTc-MIBI pattern (standardized
coefficient=0.33), uptake score (standardized coefficient=0.39),
and X-ray (standardized coefficient=0.33) were significantly
related to the status at re-evaluation (r=0.50, F=9.4 p<0.0001).
Conclusions. The results of this study indicate that 99mTc-MIBI
scintigraphy may help in predicting the clinical status at follow-
up in patients with MM. Both scintigraphic pattern and the
uptake score have a potential prognostic role in these patients.

PO322
THALIDOMIDE PLUS DEXAMETHASONE IS AN EFFECTIVE SALVAGE THERAPY
FOR PATIENTS WITH ADVANCED RELAPSED AND REFRACTORY MULTIPLE
MYELOMA

C. Cellini, P. Tosi, E. Zamagni, D. Cangini, S. Tura, M. Baccarani,
M. Cavo
Institute of Hematology and Medical Oncology “Seràgnoli”, 
University of Bologna

Thalidomide is a glutamic acid derivative with anti-angio-
genetic and immunomodulating properties, that has recently
demonstrated to be active in relapsed/refractory multiple myelo-
ma (MM) patients. Several in vitro studies have shown a syner-
gistic effect of the combination thalidomide plus dexamethasone
in MM cell lines, a finding confirmed by preliminary clinical data.
These observations provided the rationale of a phase II clinical tri-
al of thalidomide+dexamethasone which was started at our Insi-
tute for the treatment of advanced relapsed/refractory MM
patients. From December 2000 to May 2001, 18 patients (15
M/3F) were enrolled in the trial; their median age was 61 years,
all patients were in stage III, median β2-microglobulin was 5.1
mg/L, median bone marrow plasma cell infiltration was 70%.
Eleven patients had previously received stem cell transplantation,
either allogeneic (2 patients) or autologous (single = 5 patients,
double = 4 patients). Seven patients had been previously treated
with thalidomide as a single agent, 4 of them were refractory,
while 3 showed disease progression following an initial response.
Thalidomide was firstly administered at 100 mg/day; if well tol-
erated, the dose was increased serially by 200 mg/day every oth-
er week to a maximum of 600 mg/day. Dexamethasone was
administered at 40mg/day for 4 consecutive days, at three week
intervals. Median administered dose of thalidomide was 300
mg/day. WHO grade > II toxic effects were constipation (43%),
lethargy (37%) and peripheral neuropathy (12%). At present, 14
patients are evaluable for response, 3 (21%) showed a 50% reduc-
tion in serum or urine M protein concentration and 7 (50%)
showed > 25% response. Interestingly, a response was noted in
4/6 evaluable patients who were refractory to, or relapsing after,
previous treatment with thalidomide alone. After 3 months medi-
an follow-up, 9/10 patients are alive and progression-free, and
one patient has relapsed. These preliminary data seem to suggest
that the combination thalidomide+dexamethasone for the man-
agement of advanced MM 1) increases response rates in com-
parison to historical series of patients treated with thalidomide
as single agent (see Tosi et al, current issue); 2) allows rescue of a

certain fraction of patients refractory to thalidomide alone. Based
on these results, which need confirmation in larger series of
patients, thalidomide and dexamethasone holds promise to be
one of the most active salvage therapies presently available for
patients with advanced relapsed/refractory MM who are not 
eligible for high-dose treatment programs.

PO323
HEPATITIS C VIRUS INFECTION AND MULTIPLE MYELOMA

P. Spedini, C. Fiamenghi, S. Morandi
Sezione di Ematologia, Divisione di Medicina II, Istituti Ospitalieri
di Cremona

In the last few years hepatitis-C virus (HCV) has been impli-
cated in the pathogenesis of diverse processes originating from
B-clonal lymphoid proliferation such as mixed cryoglobulinemia
(MC), Waldenstrom’s macroglobulinemia (WM) and B-cell non-
Hodgkin’s lymphomas (NHL). Moreover, HCV infection has been
found to be highly prevalent in subjects with chronic liver dis-
ease and strongly associated with hepatocellular carcinoma; it
has been postulated that the virus favors the onset of lympho-
proliferative disorders and other tumors correlated with immune
disorders. The aim of this work was to investigate the prevalence
of hepatitis-C infection in 98 consecutive patients (mean age,
69±11.2) suffering from multiple myeloma (48 women and 50
men) who were hospitalized in our hospital from January 1998
to April 2001. Patients without a history of cancer or autoim-
mune disease and hospitalized in the same period in our hospi-
tal were used as control. All subjects investigated were HIV neg-
ative. Antibodies to HCV were detected with a third-generation
ELISA test (Ortho Diagnostic System, Raritan, NJ, USA); positive
samples were tested in duplicate and, if reactive, confirmed by
a third generation RIBA test (RIBA 3 Chiron Corporation, Emery-
ville, CA, USA). In contrast to previous reports showing a higher
prevalence of HCV infection in multiple myeloma than in the
normal population, our results showed a prevalence of HCV
infection of 5.2% in patients with multiple myeloma compared
with a prevalence of 5.4% in the controls: the prevalence of
HCV infection in male multiple myeloma patients was 3.1% and
in female patients 2.1 %. At present, in some series such as ours,
there is insufficient evidence to conclude that chronic HCV infec-
tion increases the risk of the development of multiple myeloma,
while in others it has been suggested that HCV may play a direct
pathogenetic role in some lymphoproliferative disorders. The
relationship between HCV and multiple myeloma and the onco-
genetic role of HCV remains uncertain. The role of HCV infection
in the pathogenesis of multiple myeloma needs to be confirmed
by extensive epidemiologic studies. 

PO324
PREVALENCE OF HEPATITIS C VIRUS  ANTIBODIES IN PATIENTS 
WITH MONOCLONAL GAMMOPATHY

S. Guastafierro, R. Guariglia, M.R. D’Amico, G. Capobianco,
M. Sagristani, B. Pocali, A. Tirelli
Department of Hematology, Second University of Naples

Hepatitis C virus (HCV) infection is responsible for both liver
diseases, i.e. chronic hepatitis, cirrhosis and hepatocellular car-
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cinoma, and several extrahepatic disorders including mixed cryo-
globulinemia, membranoproliferative glomerulonephritis, por-
phyria cutanea tarda, B-cell non-Hodgkin’s lymphoma and mon-
oclonal gammopathy. While there is a clear evidence for an asso-
ciation between HCV infection and most of these diseases, a link
between HCV and monoclonal gammopathy is still controversial.
These data and the relatively high rate of HCV infection observed
in subjects with monoclonal gammopathy, prompted us to inves-
tigate retrospectively the prevalence of HCV antibodies among
87 patients (34 men and 53 women) suffering from various
monoclonal gammopathies who were admitted to our Hema-
tology Department in the last years. The population (mean age,
60.06±11.73 years) included: multiple myeloma (32), mono-
clonal gammopathy of uncertain significance (44), Walden-
ström’s macroglobulinaemia (3), non-secretory myeloma (2),
light-chain myeloma (5) and biclonal myeloma (1). A group of
126 subjects (32 men and 94 women; mean age, 55.03±14.88
years) who had no history of lymphoproliferative disorders or
autoimmune diseases were used as controls. The serologic diag-
nosis of HCV was investigated by second or third generation
ELISA test; reactive sera were also tested by a recombinant
immunoblot assay (RIBA). The association between monoclonal
gammopathy and HCV was assessed by a chi-square test. Our
results showed a prevalence of HCV-antibodies in 21 patients
(24.13%) with monoclonal gammopathy and in 16 subjects
(12.70%) of the control group and this difference resulted sig-
nificative (p<0,05). The prevalence of HCV-antibodies in males
with monoclonal gammopathy was 32.35% and in females
18.86%, while the percentage in the control group was respec-
tively 18.75% and 10.64%. In our opinion, these data, even if
preliminary and incomplete, are interesting and may suggest
that HCV could play a role also in the pathogenesis of mono-
clonal gammopathy, as already hypothesized by some authors.
However, our data must be better studied by detecting the HCV-
RNA with a polymerase chain reaction in subjects resulted pos-
itive to HCV antibodies. Although lymphotropism is a well-rec-
ognized feature of HCV, its exact role in development of extra-
hepatic disorders is mostly unknown at the moment; but inter-
esting explanation is offered by the recent identification of the
interaction between HCV envelope protein E2 and CD81 on both
hepatocytes and lymphocytes and the finding of an elevated fre-
quency of proto-oncogene bcl-2 recombination with corre-
sponding overexpression of bcl-2 anti-apoptotic oncoprotein in
peripheral mononuclear cells of HCV infected subjects. In this
light and since HCV is an important health problem throughout
southern Italy, we believe that further studies are needed to
investigate the real impact of HCV in development of mono-
clonal gammopathy.

PO325
USE OF THALIDOMIDE IN REFRACTORY/RELAPSED MULTIPLE MYELOMA: 
A MONOISTITUTIONAL EXPERIENCE

A. Andriani, M. Bibas, A. Ferrari
Department of Medicine O.U. of Hematology, Osp. San Giacomo,
Rome

After the first experience of the Little Rock group (N Engl J
Med 1999; 341:1565-71) thalidomide has been used in a large
number of hematologic institutions. We tested the drug in a
small selected pre-treated populations. Cases. We treated 11

refractory/relapsed MM patients (at least two lines of therapy),
4 M and 7 F, 56-81 years old 6 MM IgG (κ), 2 MM IgG(λ), 1 MM
IgA (κ) ed 1 MM IgA (λ); The schedule of treatment was the fol-
lowing: 100 mg day during the first two weeks, then a dose
escalation of 100 mg every two weeks to the maximum tolerat-
ed dose. Then when the response was reached thalidomide was
reduced to the lower effective dose. Two patients are not valu-
able for response because too short time of treatment; two pts
stopped thal for side effects, 1 for cramps and 1 for hyperpyrexia.
Somnolence was present in all patients and was dose limiting.
Results. Values of monoclonal component, bone marrow plas-
mocytosis, schedule of treatment, type of response and survival
are reported in the table below.

# M.C. value I.G. value B.M. PL Max dosageMant Dosage Response Survival
g/100 mL mg/100 mL % Mg/day Mg/day months

1 3.1 4010 75 200 200 Progress 1
2 2.4 2290 60 200 50 PR (50%) 10+ 

3 2.5 2940 15 100 - n.v 10+ (in P)
4 2.7 1870 40 600 200 RP (50%) 9+ (in RP)
5 4.1 2760 50 200 100 RP (50%) 9+ (in RP)
6 3.4 4140 12 400 200 RC (>95%) 8+ (in RC)
7 2.8 2790 80 100 - Progress 3+ (in P)
8 n.v. n.v. 20 200 100 RP (Midoll) 6+ (in RP)
9 3.9 4150 90 100 100 n.v. 8

Conclusions. Thalidomide has been active in 5/7 pts evaluable
for response (4 PR; 1 CR) with a duration of response of 6-10+
months. Although in some cases we observed somnolence the
drug seems active in MM patients and we are evaluating timing
of thalidomide therapy in our MM treatment strategy.

PO326
SALVAGE TREATMENT WITH THALIDOMIDE IN REFRACTORY MULTIPLE
MYELOMA PATIENTS

F. Patriarca, F. Zaja, A. Sperotto, M. Cerno, A. Geromin, G. Fuga,
R. Fanin
Division of Hematology and Department of Bone Marrow 
Transplantation, University Hospital, Udine

Thalidomide (Thal) is an immunomodulating agent which was
suggested to be effective in hematological malignancies because
of an inhibitory effect on growth and survival of tumor and blood
marrow stromal cells. Moreover, recent small clinical trials
demonstrated a clinical activity against refractory myeloma. In
our Center 18 previously treated patients with refractory or
relapsing MM received oral Thal as a single agent for a median
of 110 days (range 7-270). Median patients age was 60 years
(range 37-71), median time from diagnosis was 48 months
(range 9-155); all patients had previously received 2 to 6 (medi-
an 3) regimens of chemotherapy and 8 had undergone one (4
patients) or two (4 patients) courses of high-dose treatment
with autologous (7 patients) or allogeneic (1 patient) stem cell
support. The starting Thal dose was 100 mg daily and the dose
was increased by 200 mg every two weeks. Four patients stopped
assuming 100 mg daily of Thal during the first two weeks of
treatment because of an adverse event (2 renal failure due to
myeloma progression, one sudden death during dialysis, one
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episode of severe central neurotoxicity in a patient who had
been concurrently taken phenobarbital) and were not evaluat-
ed for efficacy. The maximal tolerated daily dose was 600 mg in
5/14 (36%) patients, 400 mg in 7/14 (50%) patients and 200 mg
in the remaining 2/14 (14%) cases. WHO grade II toxic effects
(limiting dose escalation) were: constipation in 6/14 (43%)
patients, paresthesias and/or muscle crumps of the extremities
in 5/14 (43%) patients, nausea and vomiting in 2/14 (14%)
patients, dyspnea in 2/14 (14%) cases. Nine out of 14 (64%)
patients responded: 4 (28%) had a decline of at least 50% of the
serum or urine paraprotein level and the other 5 patients (36%)
had a decline of at least 25%. All the responsive patients reduced
or stopped the assumption of analgesics against bone pain and
had an improvement of performance status; two cases with ane-
mia requiring transfusions spontaneously reached an hemoglo-
bin level > 11g/dL. All the patients who had a decline of at least
50% of the M-protein have been taken at least 400 mg daily of
Thal; three of them had failed several lines of conventional dose
treatment and only one had previously high-dose therapy: a
median follow-up of 220 days (range 77-270), 7/9 (78%)
responsive patients are still taking Thal, while the other 2
patients (28%) stopped because of disease progression 80 and
220 days after starting the treatment. Our data confirm that
Thal is active in about 60% of heavily pretreated myeloma
patients, who had a decline of at least 25% of M-protein and
an improvement of quality of life. In our population responses
were more frequent in patients who had previously received
conventional-dose than high-dose therapy. A daily dose of al
least 400 mg seems to be necessary to have clinical activity, but
several toxic effects limited dose escalation. A longer follow-up
is needed to evaluate the duration of the favorable responses and
the effect on survival.

PO327
THALIDOMIDE IN REFRACTORY MULTIPLE MYELOMA AFTER CONVENTIONAL
AND HIGH-DOSE CHEMOTHERAPY. A SURVEY OF A SINGLE CENTER

A. Nozza,* L. Castagna,* G. Colosini,° A. Bertuzzi,*
L. Siracusano,* B. Sarina,* M. Magagnoli,* M. Balzarotti,*
I. Timofeeva,* A. Santoro*
*Department of Oncology and Hematology, Istituto Clinico
Humanitas, Rozzano (MI); °Ospedale di Leno, Brescia

Multiple myeloma (MM) is an incurable disease; the median
survival for patients with MM is about 3 years and a plateau of
survival curve has not been observed even after high dose
chemotherapy. There are no effective treatments for relapsed
patients. For these reason, new therapeutic approaches are need-
ed. Thalidomide, a nonbarbiturate sedative used during preg-
nancy with evidence of teratogenecity, has been reported to
have an antiangiogenetic effect. On the basis that bone marrow
angiogenesis was observed in active MM, thalidomide was used
in these patients. Patients and methods. From October 1999 to
January 2001, 10 patients with MM were treated with thalido-
mide given orally by single evening dosing of 100 mg/d for 2
weeks, and then increased by 100 mg/day every 2 weeks, up to
an intentional maximal dose of 800 mg/d. The median age was
57 years (range 45-79), 5 were males and 5 females. At the start
of thalidomide, 9 patients had progressive disease and one
patient was in PR after one course of high-dose chemotherapy.
All patients were heavily pre-treated with more than two

chemotherapy regimens. In 6 patients one or more courses of
high dose chemotherapy were performed (3 courses in one
patient, 2 courses in two patients, 1 course in three patients) and
5 patients were also treated with local radiotherapy for bone dis-
ease. One aged patient (79 years) was resistant to first-line mel-
phalan and prednisone alone. Performance status was poor
(< 70%) in all patients. Patient pre-treatment evaluation includ-
ed complete blood counts, renal and liver function, serum and
urinary electrophoresis and immunoelectophoresis and immuno-
globulins, β2microglobulin, C-reactive protein (CRP), LDH serum
level; bone marrow analysis was performed to determine per-
centage of plasmacells and chromosomal analysis. All patients
were monitored for serologic response and toxicity every two
weeks for two months, and thereafter every four weeks. During
follow-up bone marrow analysis was performed in case of sero-
logic complete response. Results. All patients were evaluable for
response. Median daily dose of thalidomide was 280 mg. No
patients tolerated more than 500 mg/day. Five patients (50%)
showed a paraprotein level decline after one month of therapy.
After 8 months of median follow up of we obtained 1 CR (10%),
3 PR (30 %), 2 MR (10%), 2 SD (20%), 1 progressive disease
(10%). A patient in PR after one course of high dose chemother-
apy obtained serologic and morphologic CR after 3 months of
thalidomide. Response was durable (> 5 months) in 66% of cas-
es. One patient with a minimal response after one month of
therapy was lost to the follow up. All patients improved perfor-
mance status and reduced analgesic drugs. Treatment was well
tolerated without grade III/IV toxicity: no patients discontinued
thalidomide for toxicity. In three patients a grade II neutrope-
nia was registered and one patient was hospitalized for infec-
tion (pneumonia). One patient complained of morning ortho-
static hypotension. No patients developed a cutaneous rash.
Median follow up was 241 days and seven patients are still alive,
5 on treatment with thalidomide. Median overall survival was
not reached. Conclusion: Even if our patient population is small
we confirm that thalidomide is an active drug in the manage-
ment of resistant MM patients. The overall response and the
quality of life of treated patients are quite encouraging, consid-
ering the toxicity and the efficacy of standard therapy in resis-
tant disease. The demonstrated activity of thalidomide associ-
ated with the low toxicity profile emphasizes its possible com-
bination with chemotherapy as salvage regiment as induction
treatment. It is not yet clear was the best dosing and the opti-
mal timing of administration. In our institute, we are exploring
the possibility of administering thalidomide as a maintenance
treatment after high dose chemotherapy in patients not in CR.

PO328
CYTOFLUORIMETRIC DETECTION OF PLASMA CELLS

P. Masolini, D. Damiani, A. Michelutti, M. Michieli,° R. Stocchi,
T. Michelutti, C. Skert, A. Geromin, M. Baccarani,* R. Fanin
Division of Hematology, Department of Medical and 
Morphological Research, University Hospital of Udine, °Medical
Oncology B, Centro di Riferimento Oncologico, Istituto Nazionale
Tumori, IRCCS, Aviano; *Institute of Hematology “Seragnoli”, Uni-
versity of Bologna

The cytofluorimetric detection of plasma cells is a difficult
analysis because the immunophenothypic heterogeneity of clon-
al plasma cells and the coexpression of antigens common to the
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main part of hemopoietic cells. Moreover, physical parameters
can give some help in the identification only at onset, because
the bone marrow infiltration is higher, but not in the apheresis
products where the plasma cell quantitation is more important
but the infiltrate is lower. A good cytofluorimetric detection of
plasma cells without misunderstandings with other leukocytes
populations can be obtained with a double staining with the
monoclonal antibodies CD38bright/CD45dim. More recently, to
detect plasma cells, a monoclonal antibody (BB4 CD138) can be
used that binds a molecule expressed at high levels in plasma
cells and involved in the cellular adhesion to collagen (Synde-
can-1). This antibody allows the detection of plasma cells with
results similar to those obtained with double staining with
CD38/CD45. The use of only one antibody to detect plasma cells
gives us the chance to study by double or triple staining other
plasma cell characteristics, i.e. the expression of the multidrug
resistance related proteins (PGP, MRP, LRP) or of the apoptosis
related proteins (Bcl2, FAS, Annexin V). Moreover, the immuno-
magnetic monoclonal antibody CD138 (MiniMacs, Miltenyi)
allows a positive separation of plasma cells. In this study we
evaluated the fluorescence intensity of ICD138 on normal
peripheral blood and bone marrow plasma cells, in multiple
myelomas (MM) at onset and after induction therapy (VAD) and
in peripheral blood stem cell collections. The following table
reports the results obtained. 

normal PB normal BM MM at onset MM post VAD PBSC

CD138 MFI 28±6 32±5 51±19 24 ±20 25±3

In MM at onset CD138 seems to have a higher fluorescence
intensity but because of the small number of the cases no 
statistical analysis was performed.

PO329
DEVELOPMENT OF HODGKIN’S DISEASE FIVE YEARS AFTER AUTOLOGOUS
STEM CELLS TRANPLANTATION FOR MULTIPLE MYELOMA 

S. Fava, A. Calcagno, M. Luoni, D. Ferrari,* P. Girmenia,* 
A. Tocci, A. De Paoli, A. Mazzone
Medicina II e Oncologia Legnano, Medicina Abbiategrasso A.O.
Legnano

We report the case of a 53-year old man who developed
Hodgkin’s disease five years after autologous peripheral blood
stem cell transplantation (PBSCT) for multiple myeloma (MM).
In July 1994 the patient was submitted to PBSCT for MM (IgG-
λ) after six courses of VAD induction regimen, which obtained
good response. At the time of transplant bone marrow infiltra-
tion was 2% of plasma cells. (In May 1993 bone marrow biop-
sy showed a diffuse infiltration up 70% of rather atypical plas-
ma cells). No Bence Jones or renal impairment was demonstrat-
ed. Monoclonal component was hardly detectable. No skeletal
lesion presented. He did not show other laboratory abnormali-
ties. PBSCT was performed under conditioning regimens of mel-
phalan at the dose of 250 mg/m2 (day –3) and total body irra-
diation (total dose 800 cGY day –1). During the months follow-
ing transplant he was well with disappearance MM in his mar-
row but mild serum M-component was still evident. Interferon-
α was started as maintenance therapy in January 1995. Since
1995 to 98 he suffered from frequent acute, feverish, bacterial

bronchitis and pneumonia episode. In March 1998 the patient
was hospitalized in teh heart coronary unit because of acute
myocardial infarction. Then interferon-α was stopped. In July
1999 normochromic normocytic anemia was detected and chest
X ray revealed mediastinal lymph node enlargement. He was
submitted to computed tomography with abdominal and medi-
astinal nodes enlargement results. Bone marrow biopsy showed
coexistence of infiltration of plasma cells (20%) plus Hodgkin’s
cells (20%). Fine needle aspiration of the lymphatic mass was
performed without demonstration of pathological cells. The
patient’s clinical course was getting worse and the liver dys-
function became evident with conjugate hyperbilirubinemia
jaundice so that chemotherapy could not be administered. The
patient died two months later for pulmonary oedema and liver
failure. The post -mortem examination revealed HD spread to
marrow, spleen, liver, retroperitoneal, celiac, and mediastinal
nodes. Multiple myeloma in the marrow and renal, lung and
hepatic amyloidosis. Bone marrow recipient are at an increased
risk of later malignancy. Usually post-BMT malignant neoplasm
includes B-cells limphoproliferative disorders, myelodysplastic
syndromes, acute myelogenous leukaemia, non-Hodgkin’s
limphoma and rarely Hodgkin’s disease. Increased incidence of
HD has been reported after allogenic bone marrow transplanta-
tion, probably associated with viral infection (EBV, HIV1) that
alter the human immune system.  MM and HD have the same
B-cells lymphoid origin. Also show the same karyotipic abnor-
malities. Again IL-6 is the central tumour growth factor for
myeloma cells. High levels of IL-6 was found in HD patient with
advanced disease. Those high levels of IL-6 in the marrow
microenvironment might directly stimulate the plasma cells
there. We suppose that post-autologous bone marrow tranplant
severe immune dysfuncion of our patient (several bacterial and
viral episode) supported HD onset. Then through IL-6 HD mar-
row cells might stimulate remaining long living plasma cells so
cause the MM relapse and amyloidosis. Documented cases of
simultaneous occurrence of MM and HD has occasionally been
reported (Five cases have been described). To the best of our
knowledge this is the second report about developed HD after
autologous peipheral stem cell tranplantation for multiple
myeloma. One noteworthy feature of this report is the long
latency (five years after transplant) of the disease development
after PBSCT.

PO330
GAUCHER’ DISEASE, MULTIPLE MYELOMA AND MYELODYSPLASIA

F. Di Raimondo, G. Giuffrida, S. Salemi, G. Guarnaccia, 
C. Ferlito, A. Mazzola, A. Figuera, A. Antolino, R. Musso, 
R. Giustolisi
Cattedra e Divisione di Ematologia con Trapianto, 
Ospedale Ferrarotto, Catania

Gaucher’ disease (GD) type I is an autosomal recessive disor-
der caused by β-glucocerebrosidase enzyme deficiency and
accumulation of β-glucocerebroside in reticuloendothelial cells
of various tissues, particularly the liver, spleen and bone marrow.
Association of GD with various B-lymphocytes disorders has
been reported but the occurrence of multiple myeloma (MM) in
patients with is a rare phenomenon and only a few cases have
been reported. Recently we had the opportunity to make a diag-
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nosis of GD in a patient who had been diagnosed as multiple
myeloma ten years before. A 80 years old man came at our Insti-
tute because of pancytopenia. He had a ten years history of IgGκ
myeloma, diagnosed elsewhere at the beginning as solitary and
later as multiple myeloma. When the disease was recorded as
solitary myeloma the patient had been treated with radiother-
apy alone and subsequently he has been treated with repeated
course of melphalan and prednisone for prolonged periods of
time. At the time of our observation Hb was 7.4 g/dL, WBC 1.3
×109/L, PLT 48×109/L. The blood biochemical parameters were
within normal range and the monoclonal component (1.8 g/dL)
and BJ (0.1 g/24 hs) were quite low. The skeletal X-ray study
revealed only diffuse osteoporosis and fracture of a lumbar ver-
tebra (L3). We performed a bone marrow aspiration that showed
few plasmacells but many Gaucher cells, together with a dys-
plastic appearance of normal bone marrow cells, especially of
erythroid lineage. A bone marrow biopsy confirmed the pres-
ence of several clusters of PAS and PERLS positive histiocytes,
indicative of Gaucher cells. G.D. was eventually confirmed by
the finding of deficiency of β-glucosidase in leukocytes (2.4
nmol/mg/hr; n.v. 5.4-16.8) and by a DNA study. We concluded
that in this patient the pathogenesis of pancytopenia was
dependent from the sum of three factors: 1) myeloma 2) Gauch-
er disease 3) myelodysplasia (probably induced by prolonged
melphalan administration). The patient underwent enzyme
replacement therapy with imiglucerase (Cerezyme, Genzyme Co.,
USA) at 30 U/kg/month and six months later we found a partial
correction of cytopenia (Hb 9.8 g/dL, WBC 2.2×109/L, PLT
60×109/L) but a significant increase of the monoclonal compo-
nent. A second bone marrow aspiration showed a strong reduc-
tion of Gaucher cells together with an increase of plasmacells
(50%). The association of GD with MM has been reported in
elderly patients but in all cases described in the literature the
diagnosis of MM has been made simultaneously or subsequent-
ly to the GD diagnosis. In our case GD was diagnosed ten years
later. During the long history of disease, several bone marrow
evaluations had been performed in this patient, but none of
these had mentioned the presence of Gaucher cells. Maybe they
have been mistaken for plasmacells. However, the morphologi-
cal features of the two kinds of cells are quite different and eas-
ily recognizable by an expert hematologist.

PO331
THALIDOMIDE COMBINED WITH CHEMOTHERAPY FOR RELAPSED 
MULTIPLE MYELOMA MAY BE ASSOCIATED WITH INCREASED RISK 
OF THROMBO-EMBOLIC EVENTS

L. Camba, J. Peccatori, A. Pescarollo, A. Dodero, V. Montefusco,
P. Servida, M. Bregni
Hematology Department and BMT Unit, Ospedale S. Raffaele,
Milan

Introduction. The role of thalidomide (TDM) is emerging in the
treatment of relapsed or resistant multiple myeloma (MM); sev-
eral recent reports have highlighted its efficacy in this disease:
about 2/3 of the cases show a response with TMD given as a sin-
gle agent or in combination with dexamethasone ± chemother-
apy (CT), but only few achieve a CR. Adverse effects are mainly
neurological disturbances, gastrointestinal symptoms, skin rash-
es. One case of deep vein thrombosis (DVT) was described at the

ASH Meeting 2000 by Kropff et al.3 We report on 3 further cas-
es of thrombo-embolic events (TEE) in relapsed MM treated with
TDM combined with chemotherapy (TDM/CT). Patients and meth-
ods. Some of the patients' details are described below in Table
1. None of the patients had had previous DVT's and only patient
1 had acquired predisposing factors to thrombosis. The timing,
site of DVT, disease condition and TMD dose at the time of diag-
nosis of DVT are reported in Table 2.

Patient Age, Diagnosis  Treatment before TDM/CT Risk factors
gender of MM TDM/CT

1 56, M Dec 1997 VAD; PBSC DT-PACE IHD, NIDDM
2 69, M Oct 1992 VAD; MP DT-VinAd None known
3 76, M Jan 1998 VAD; PBSC DT-VinAd None known

TD: TDM-Dexamethasone. PACE: cislpatin-adriamycin-cytoxan-etoposide; 
VinAd: vinblastine-adriamycin; PBSC: peripheral blood stem cells; 
IHD: ischaemic heart disease; NIDDM: non-insulin dependent diabetes mellitus; 
MP: melphalan-prednisone.

Patient #1 Patient #2 Patient #3

Prior to 3rd DT-PACE Prior to 5th DT-VinAd Prior to 5th DT-VinAd

Lt femoral and popliteal v. Bilateral femoral v. +PE Lt posterior tibial vein

> 50% response > 75% response > 75% response

TDM 200 mg TDM 200 mg TDM 200 mg

Conclusions. Recent reports of TEE and TMD treatment deal
with patients with SLE with thrombotic risk most likely due to
the presence of anti-CL/PL antibodies.1 In larger studies of TMD
in MM as a single agent4 no mention is made of TEE. Kropff's3

and our patients developed DVT while on TMD/CT; in our cases
TEE occurred at the time of bone marrow recovery but none of
them was on growth factors. As postulated by Flageul, TMD may
trigger a TEE when other concomitant risk factors are present,
such as APL syndrome. Further, cardiovascular disease, concur-
rent infectious diseases and poor mobility may be contributory
factors. Biological factors, in relation to a modulatory effect of
TMD on adhesion molecules may be postulated.2 Lastly, in addi-
tion to acquired factors, tests for hereditary thrombophilia may
have to be carried out before TMD is started.

1. Flageul et al. Ann Derm Ven 2000; 127:171-4.
2. Geitz et al. Immunopharmacology 1996; 31:213-21.
3. Kropff et al. Blood, 2000; 96 (Suppl), abstract#725.
4. Singhal et all. N Engl J Med 1999; 341:1565-71.

PO332
GEMCITABINE AND GEMCITABINE-CISPLATIN IN RELAPSED-REFRACTORY
MULTIPLE MYELOMA: FINAL ANALYSIS

M. Offidani, M. Marconi, A. Mele, L. Corvatta, L. Malerba,
S. Rupoli, A. Olivieri, F. Alesiani, P. Leoni
Department of Hematology, University of Medicine, Ancona 

In pursuit of new drugs to treat relapsed-refractory multiple
myeloma (MM), we considered gemcitabine which exerts antitu-
mor activity against many refractory malignancies, administered
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alone or in combination with cisplatin. Sixteen patients with
advanced MM (3 resistant, 13 relapsed) received intravenous
gemcitabine as a single agent at a dose of 1250 mg/m2, over 30
minutes infusion, on day 1, 8, 15 every 28 days for a total of 3
courses. Responders received other 3 courses, whereas non-
responders received 3 courses of gemcitabine 1000 mg/m2 on day
1, 8, 15 and cisplatin 70-80 mg/m2 on day 1 every 28 days. Medi-
an age of patients was 68 years (range 57-78) and they had pre-
viously received a median of 3 chemotherapy regimens (range 1-
4; two of them received high-dose therapy). Stable disease (SD),
minor response (MR), partial response (PR) and complete response
(CR) were defined as < 25%, 25-50%, 50-75% and > 75%
decrease of the paraprotein level, respectively, without increase
of the bone marrow plasmacells and/or of bone lesions. No grade
4 toxicity was seen after 147 gemcitabine infusions, whereas ≥ 3
grade neutropenia and thrombocytopenia were seen in 21.2%
and 13.3% of the 90 gemcitabine -cisplatin infusions, respec-
tively. Nausea-vomiting and organ system toxicity were negligi-
ble for both the regimens. After 3 courses of gemcitabine alone,
5 patients (31,2%) had a response (3 MR, 1 PR, 1 CR), 8 (50%) sta-
ble disease and 3 (18,8%) disease progression. Ten patients
received gemcitabine -cisplatin: 2 progressed, 4 maintained sta-
ble disease whereas 4 patients, unresponsive to gemcitabine,
obtained a response (1 MR, 3 PR). With a median follow-up of 13
months (range 8-17.5), 7 patients (43,7%) died, 5 (31,2%) have
disease progression, 1 (6,25%) relapsed, 1 is still in PR (+11
months) and 2 (12,5%) have stable disease. Median time to treat-
ment failure (TTF) was 8 months (CI 95%: 7,6-8,4) and median
overall survival (OS) was 16 months (CI95%: 10-22). These results
show that gemcitabine and gemcitabine -cisplatin are well tol-
erated although the latter regimen can be deeply myelosuppres-
sive. Response rate was similar to other comparable regimens;
nevertheless, the quality of response was modest particularly with
monotherapy. However, TTF and OS in our protocol were not triv-
ial in these troublesome patients. Other combination chemother-
apy regimens including gemcitabine or gemcitabine-cisplatin
should be investigated in relapsed-refractory MM. 

PO333
REFRACTORY MULTIPLE MYELOMA PATIENTS: ADVANTAGES OF USING
LOW-DOSE THALIDOMIDE

A. Lorenzi, S. Mangiacavalli, A. Corso, E. Orlandi, C. Astori,
P. Zappasodi, L. Arcaini, M. Lazzarino, C. Bernasconi
Division of Hematology, IRCCS Policlinico San Matteo, Pavia

Design and Methods. We performed a therapeutic trial with
low dose thalidomide in 1 patient with a plasma cell leukemia
and 11 pts with multiple myeloma (MM) refractory to conven-
tional chemotherapy (7 pts) or to autologous peripheral stem
cells transplantation (4 pts). Median age was 59 years (range 52-
67). Median number of previous chemotherapy lines was 3
(range: 2-4). At the starting of Thalidomide characteristics of
patients were: hemoglobin level <9 g/dL in 6 pts (50%); >3 oste-
olysis in 4 pts (33%), bone marrow plasmacytosis >50% in 6 pts
(50%), β2MG level >3 mg/L in 9 pts (75%), and del13 in 3 pts
(25%). Thalidomide was administered at escalating dose from
100 to 200 mg per day if tolerated. In 4 patients, because of the
presence of important symptoms, additional pulsed Dexam-
ethasone was associated. Results. Among 11 evaluable patients:

1 (9%) obtained a complete remission, 2 (18%) a partial remis-
sion, 8 (72%) a stable disease; and only one of them progressed
after six month of therapy. Median follow-up was 200 days
(range 80-450). Median time to achieve the best response was
60 days (range 30-190). Side effects included grade 2 constipa-
tion in 4 pts (36%), grade 2 skin reactions in 1 patient (9%),
grade 1-2 neurotoxicity in 6 pts (54%), and a deep venous
thrombosis in 1 pt (9%). We compared these results retrospec-
tively with those observed in a similar cohort of ten refractory
MM pts treated with chemotherapy according to the scheme
CAV (CCNU, melphalan, etoposide). Data relative to the thera-
py-related toxicity in the two groups are reported in the table
below:

Thalidomide CAV

No. patients with:
need of hospitalisation 3/11 (27%) 7/10 (70%)
grade 3-4 infections 1/11 (9%) 3/10 (30%)
transfusion requirement 2/11 (18%) 4/10 (40%)
grade 3-4 extra-hematological toxicity 0 0
therapy–related grade IV neutropenia 0 5/10 (50%)

Interpretation and Conclusions. Low dose thalidomide is an
effective therapy for refractory-relapsed MM and the majority
of patients show a good compliance. Comparison with the
chemotherapy group demonstrates that thalidomide also gives
the advantage of a outpatient management without severe side-
effects and thus with an improvement of the quality of life.

PO334
MENINGEAL AND CEREBRAL INVOLVEMENT IN MULTIPLE MYELOMA
PATIENTS: REPORT OF 4 CASES

F. Patriarca, F. Zaja, A. Sperotto,* A. Scalise, S. Prosdocimo,
T. Michelutti,* G. Gigli, R. Fanin
*Division of Hematology and Departement of Bone Marrow Trans-
plantation, Udine University Hospital, Division of Neurology,
Azienda Ospedaliera ‘S.Maria della Misericordia’, Udine

Cerebral involvement is an unusual complication in multiple
myeloma (MM): in most of the patients reported in the litera-
ture it was a terminal event in a progressive disease with high
tumor mass and circulating plasma cells (PC). Recently we fol-
lowed at our Division 4 MM patients who presented myeloma-
tous meningitis with multiple intraparenchymal lesions or a
localized cerebral plasmacytoma. Two of these patients relapsed
with meningeal involvement and a very limited disease outside
the central nervous system (CNS), after a long-lasting remission
obtained with conventional treatment with melphalan and pred-
nisone in the first patient and autologous stem cell transplan-
tation in the second one. A cerebral tumor appeared in the oth-
er 2 cases who had a disease refractory to standard-dose first-
line treatment. At the time of the diagnosis of CNS involvement,
PC marrow infiltration of these patients varied between 0 and
40% and no PC were detected in the peripheral blood smear.
Clinical symptoms included: mental status changes, leg weak-
ness, cranial nerve palsy, disturbance of gait and speech. Cyto-
logical examination of the cerebrospinal fluid (CSF) and CNS
magnetic resonance (MR) were essential for diagnosis. Evidence
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of monoclonality of PC by immunophenotyping or immnoelec-
trophoresis of CSF showing the M-component were the defini-
tive proof for the diagnosis of myelomatous meningitis. In these
cases MR showed a diffuse thickness of meninges, their
enhancement in T2 images and the coexistence of multiple small
intraparenchimal lesions. In cerebral plasmacytomas CSF exam-
ination was negative for PC and MR detected a tumour of the
left frontal lobe involving meninges and sparing the skull in one
case and a large lytic lesion of the sphenoid bone in the second
case. The frontal tumor, whose MR image was indistinguishable
from a meningioma, was partially resected and an hystologic
diagnosis of plasmacytoma was obtained. Different modality of
treatment were used. Both myelomatous meningitis were treat-
ed with weekly intrathecal (IT) administration of methotrexate,
cytarabine and dexamethasone which cleared up the CSF from
PC and improved neurological symptoms; in one patient sys-
temic chemotherapy according to the BFM protocol was added.
Both the cerebral plasmacytomas were treated with radiother-
apy. Even if a temporary improvement of neurological pictures
and MR images was obtained in 3 out 4 patients, only one is still
alive 8 months after the diagnosis of the cerebral involvement,
while the other 3 patients died because of MM progression into
the CNS after 3, 7 and 20 months respectively. In conclusion,
CNS involvement occurred in 4 cases of refractory or relapsing
MM as a first sign of recurrence or unresponsiveness to standard
or high-dose chemotherapy. All these patients had a low mar-
row PC infiltration and no circulating PC. IT chemotherapy, cra-
nial irradiation and systemic chemotherapy with drugs that pass
through the blood-brain barrier reduced neurological symptoms
in 3 out 4 patients, but the clinical response was short-lasting
(range 3-20 months).  

PO335
THALIDOMIDE IN REFRACTORY AND RELAPSED MULTIPLE MYELOMA
PATIENTS

P. Niscola, L. Scaramucci, C. Andrizzi, F. Benvissuto,*
R. Ciafrino, C. De Gregoris, M. Morucci, V. Tini, M. Montanaro 
Operative Unit of Hematology, Montefiascone Hospital; 
*Department of Cardiology, Azienda Sanitaria di Viterbo

Patients with multiple myeloma (MM) who are refractory or
relapsed after conventional or high-dose chemotherapy have few
therapeutic options. Recent reports have focused on the role of
increased bone marrow neovascularization in the progression
disease and the antiangiogenic and immunomodulatory proper-
ties of thalidomide (Thal). In recent reports, this agent induced
clinical response in about one third of refractory MM patients.
In the light of these results, from July 2000 to April 2001, we have
treated 3 refractory and 4 relapsed patients, after conventional
(3) or high dose chemotherapy and autograft (1), with Thal as a
single agent. Out of 7 patients, 4 male, 3 female, median age 69
(62-78), 1 had refractory MM after the first treatment, 6 had
relapsing or refractory disease after 2 or more different regimens.
All presented poor performance status; 5 had chronic anemia
requiring epoetin-α and/or transfusion therapy. The median dura-
tion of the treatment is 90 days (range, 22-158). The starting dose
of Thal was 100 mg in six patients. The dose was established
according to the clinical response that was measured by reduc-
tion of the paraprotein in serum or urine. One patient with a
skeletal progressive disease, was not valuable because the time
of observation for the assessment of the response was less than

3 months. Six patients are valuable for response. One patient,
female, 62 years old, with a plasmoblastic MM on second relapse,
received 300 mg daily for 22 day without response and died of
progressive disease. Two patients had a progression and have
been treated with an increasing dose by 100 mg every two weeks
until 300 per day. Three patients obtained a response. The first
patient achieved a near-complete remission (reduction of serum
paraprotein more than 90 percent, normal bone marrow findings,
improvement in haemoglobin levels and discontinuation of epo-
etin-α). The second obtained a good response with about 70%
reduction of M-level and discontinuation of epoetin-α. The third
patient, with aggressive disease, transiently discontinued Thal
because of third-degree AV block. A permanent pacemaker was
implanted and the patient started again the therapy with Thal
achieving an M-component reduction of 30% and the improve-
ment of hemoglobin level. No others major adverse events were
reported. We observed no myelotoxicity and only mild side
effects, including fatigue, sedation and constipation. Our expe-
rience, referred to a small number of patients with aggressive and
advanced disease, confirmed the efficacy of Thal in refractory
and relapsed MM patients and encourage the proposal of
employing this agent in combination with conventional treat-
ment for previously untreated patients who are not eligible for
high dose chemotherapy. Furthermore, prospective studies to
evaluate its role in patients who are in plateau phase and its
efficacy against bone disease, are required.

PO336
TESTICULAR PLASMACYTOMA: REPORT OF A CASE AND REVIEW OF THE
LITERATURE

G. Anghel, N. Petti, D. Remotti,* M.R. Sajeva, F. Blandino,
R. Della Seta, C. Ruscio, R. Pisa,* I. Majolino
Hematology and BMT Unit; *Department of Pathology, San Camil-
lo, Forlanini Hospital, Rome

Introduction. Most patients with plasma cell neoplasia present
with bone marrow invovement, multiple or solitary plasmacy-
tomas of the bone or both; increased serum M-component is fre-
quent. Rarely, they may have extramedullary plasmacytoma
(EMP) or plasma cell leukemia at onset. Case Report. A 77-year
old man presented in 1999 with right hemithorax pain, lower
limb weakness and multiple skin nodules on the back; staging
investigations (bone marrow aspiration and trephine, total body
CT scan) showed 25% bone marrow plasma-cell infiltration,
together with multiple rib, pleural and lung tumor localizations;
immunoelectrophoresis revealed an IgA-λ paraprotein. Surgical
excision of the fifth and sixth right rib, and of the inferior right
lung lobe showed the presence of an IG A-λ multiple myeloma
(MM). The patient underwent local radiotherapy and chemother-
apy (CT) with melphalan and prednisone attaining a partial
response (PR). Fourteen months after diagnosis he presented
with 2-10 cm cutaneous infiltrates on the upper trunk and arms,
disseminated bone lesions and testicular swelling due to plas-
macytoma involvement as documented by ultrasounds and fine
needle aspiration. The picture was accompanied by a relevant
increase (IgA= 3200 mg/dL) of the serum M-component. Fol-
lowing treatment with, cyclophosphamide, RT on both testicles
and diphosphonates, the patients obtainined a PR. He is cur-
rently in PR, without skin and testicular involvement 21 months
after diagnosis. Discussion. In the last 60 years only 48 cases of
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plasmacytoma with testicular involvement have been published;
the median age of the reported cases is 62 years (range 26-89).
Nine patients out of 48 (19%) had a MM history of at least 2
months (range 0.15-4 years), 16 patients (32%) presented with
MM accompanied by testicular or epidydimal plasmacytoma, 6
(12%) had plasmacytoma involving solely the soft tissue at onset
(rhinopharynx, stomach, lung, skin followed by testicular local-
ization). Ten patients (21%) had initial testicular lesions. In 7
cases informations are missing. Therapeutic approach mainly
consisted of surgery, chemotherapy (CT) and radiotherapy (RT).
Thirty-six patients out of the 48 underwent orchiectomy accom-
panied or not by CT and/or RT; the median follow-up (FU) was 8
months (range 2-108). Among the 36 undergoing orchiectomy,
27% attained a CR (median FU 13 months, range 2-108), 73%
died of progressing myeloma (median FU 6.5 months, range 0,3
- 84). Seven patients underwent esclusively RT or CT; among
them 4 died for disease progression, 3 were alive with myeloma
at the time of reporting. In 2 cases a rapid fatal outcome ensued
few days after diagnosis. Three patients were lost at FU. Plas-
macytoma of the testis is a rare disease, with an incidence of
approximatevely 0.1% (Levin at al., Cancer, 1970) observed either
during rapid progressing MM, as unique manifestation of plas-
macytoma or in asyncronous presentation with other EMP.
Treatment strategy mainly consisting in orchiectomy does not
seem to influence the outcome. Prognosis remains poor with a
median survival of 12 months. Radiotherapy and/or CT may rep-
resent a valid alternative for patients not eligible to surgery, but
results have never been tested prospectively.

PO337
SERTRALINE TREATMENT OF THALIDOMIDE-INDUCED ADVERSE EVENTS IN
PATIENTS WITH REFRACTORY MULTIPLE MYELOMA: PRELIMINARY
RESULTS

M.T. Petrucci,° R. Raccah,* C. Perrella,* AM. De Luca,°
G. Palumbo,° C. Loriedo*, G. Vella,* F. Mandelli°
*Department of Psychiatric Sciences and Psychological Medicine;
°Department of Cellular Biotechnologies and Hematology, Uni-
versity "La Sapienza" Rome

Patients affected by multiple myeloma (MM) who present a
relapse after chemotherapy at high doses have little therapeuthic
options. Since the increased medullary vascularity determines a
worsening of the prognosis of MM, the use of thalidomide has
been recently introduced in an experimental way and, given its
antiangiogenetic property, it seems to represent a valid thera-
peutic option in this context. Since, as reported in literature,
more than 30% of patients treated with thalidomide present
adverse effects, including disorders of the depressive spectrum,
we have checked the safety and efficacy of sertraline in this
context. As from July 2000, all patients recruited to treatment
with thalidomide have undergone a clinical interview, Hamilton
Depression Rating Scale (HDRS) and Clinical Global Impression
(CGI). Patients presenting with side effects of the depressive
spectrum following thalidomide therapy, have been treated with
sertraline (50-100 mg/die) and controlled clinically and on the
mentioned scales every 2 weeks. From July to December 2000,
20 patients have been recruited in the study, 8 of these have
shown adverse events that needed treatment and they have thus
begun therapy with sertraline; 5 of these 8 patients have shown
positive response to the antidepressive treatment; 1 patient died

because of the MM; 2 patients were not as yet evaluable in
terms of response. No patient discontinued sertraline treatment
because of serious adverse events.  Based on these preliminary
data, treatment with sertraline seems to be effective in improv-
ing the thalidomide-induced depression in patients with MM,
having a favorable impact on their quality of life. Further eval-
uation in a larger number of cases will be performed to confirm
these initial results. 

PO338
SECOND MOBILIZATION AFTER A FIRST COURSE OF MYELOABLATIVE
CHEMOTHERAPY IS FEASIBLE IN MULTIPLE MYELOMA PATIENTS

B. Sarina, L. Castagna, A. Nozza, A. Bertuzzi, L. Siracusano,
M. Magagnoli, C. Cesana, M. Balzarotti, I. Timofeeva, A. Santoro
Department of Medical Oncology-Hematology, Istituto Clinico
Humanitas, Rozzano (MI)

Introduction. MM is currently treated with high-dose dose
chemotherapy (HDCT) followed by autologous peripheral stem
cell reinfusion. Two major problems are: low efficacy of con-
ventional therapy to achieve complete remission (CR) before
HDCT, and the plasma cell contamination of cellular support.
For these reasons we planned a pilot study to test the feasibili-
ty of double HDCT with a second mobilization after first HDCT
as in vivo purging. Patients. Ten patients with stage I/II/III MM
were included and, at this time, 7 patients have been remobi-
lized after one course of high-dose melphalan (HDM-I) (200
mg/m2). Median age at transplantation was 59 years (45-70).
9/10 were at first diagnosis and 1 patient received Alexanian for
1 year. The first mobilization scheme consisted in cyclophos-
phamide (4.5 g/m2) and G-CSF (300 mcg/d) and the second in
cyclophosphamide (4.5 g/m2) + etoposide (450 mg/m2) followed
by G-CSF (300 mcg/d) started at day + 3. Second course of HDCT
consisted in Melphalan 200 mg/m2 (HDM-II). Results. The medi-
an time between HDM and II mobilization was 4 months (3-
6mo). The median time from II mobilization chemotherapy and
first leukapheresis was 14 d (12-17). The median number of
CD34+ cells harvested was 2.1×106/kg (0.8-4 ×106/kg) and medi-
an number of CFU-GM was 41 (21-68)×104/kg. These results
were worse compared to median number of CD34+ cells and
CFU-GM harvested after first mobilization (13.3×106/kg and
182×104/kg, respectively). However, hematologic toxicity was
mild after HDM-II: mean time with neutrophil < 500/mcL was
10 days (5-7), and mean time with platelet < 20,000/mcL 4.5
days (2-7). Transfusional support was low with a mean number
of platelet units trasfused of 19 (8-32) and mean number of red
cell package 1.6. After HDM-II, all patients received G-CSF (300
mcg/d, sc) starting at day +5. Extra-hematological toxicity (grad-
ed by NCI scale) was mainly mucosal: G4 in two patients, G2 and
G3 in the others. No patients developed severe infections: one
patient had bacteriemia (N meningitidis and Staph coag neg) and
one patient had a septic arthritis. After the first HDCT, 5/10 pts
achieved CR (50%), 4/10 PR (40%) and 1/10 SD (10%). Two
patients in PR, obtained CR after second HDCT. Conclusions. Sec-
ond mobilization after a first course of HDM-I is feasible.
Hematopoietic toxicity of HDM-II supported by second leuka-
pheresis was absolutely mild even if CD34+ and CFU-GM were
lower than after 1st mobilization. We are analyzing by molecu-
lar tools the in vivo purging effect of first HDCT in second leuka-
pheretic product.
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PO339
ANAPLASTIC MULTIPLE MYELOMA WITH UNUSUAL EXTRA-MEDULLARY
LOCALIZATION AND REMISSION WITH THALIDOMIDE

C. Cesana, L. Barbarano, E. Pungolino, L. Gargantini,
P. Bernuzzi, P. Cozzi, A.M. Nosari, G.P. Carrafiello, E. Morra
Dipartimento di Ematologia, Ospedale Niguarda Ca’ Granda,
Milan

Introduction. Osseous plasmacytomas are likely to evolve to
overt myelomatosis. Extra-medullary manifestations at progres-
sion are, however, rare. Although they can arise in any tissue,
breast, pericardium and liver involvement is extremely unusual.
Usually they show early response to chemotherapy, followed by
soon relapse. Case report. A 57-year old woman was referred in
April 1996 for hypostenia and paresthesias in the lower limbs.
Spine MRI showed a pathological tissue at D5 level. Laminecto-
my was performed, and histologic examination showed plasma-
cytoma. Serum protein electrophoresis and immunoelectro-
phoresis demonstrated a monoclonal IgGk protein (1,9 g/dL).
Bence-Jones proteinuria was absent. Blood counts showed mild
anemia. Calcium, creatinine, polyclonal immunoglobulins, β2-
microglobulin and lactate dehydrogenase levels in the serum
were normal. No osteolytic lesions was present on skeletal X-ray.
Marrow examination demonstrated 7% plasma cells. Osseous
Plasmacytoma was diagnosed. Local radiation therapy (30 Gy)
and 6 MP cycles induced MRI improvement, but a small-sized
serum monoclonal peak (1.4 g/dL) persisted in the absence of
radiologic, biochemical or hematologic evidence of myelomato-
sis. Three months after the end of chemotherapy, pain in the low-
er limbs appeared. Spine MRI showed plasmacytoma recurrence
at S2-S3 level. After local radiation therapy (30 Gy) and 6 alter-
nating CAVD/VCAP cycles, radiologic remission and paraprotein
disappearance were noted. Three months after the last
CAVD/VCAP administration, the monoclonal peak reappeared.
Strict follow-up examinations showed no signs of progression
until 8 months later, when an exophytic lesion on the scalp and
a palpable mass, 2,5 diameter, in the subareolar area of the left
breast were noted. Multiple densities and echo-poor solid mass-
es, 2 cm diameter, were present on mammography and breast
ultrasound, respectively. CT scan demonstrated a solid mass,
5X9X5 cm diameter, in the antero-inferior left chest wall extend-
ing as far as the pericardium, multiple pleural thickenings and a
2 cm hypodense mass in the sixth segmentum lobi hepatis dex-
tri. Echocardiography showed a little pericardial effusion. Fine
needle aspiration cytologic finding of the breast and scalp
tumors revealed Plasmacytoma. Marrow examination showed
5% plasmablasts; radiographs of the spine, pelvis and skull
demonstrated multiple osteolytic lesions. The patient underwent
2 DCEP cycles, with slight mass reduction, and early relapse of
the illness (breast mass 7 cm diameter) soon after the end of
chemotherapy. We started treatment with Thalidomide (100
mg/day for 10 days, then 200 mg/day), obtaining immediate
reduction of breast masses, now almost disappeared. Conclu-
sions. Osseous plasmacytoma can evolve to anaplastic Myeloma
with extra-medullary spread and features of dedifferentiation,
and extra-osseous localization can be unusual. In the present
case, an aggressive chemotherapy (2 DCEP) obtained a transient
response, followed by early relapse. Our experience demonstrat-
ed an early and dramatic therapeutic effect on extra-medullary
masses, with low-dosage Thalidomide (200 mg/die).

PO340
MORE THAN TWELVE YEARS’ SURVIVAL IN AL AMYLOIDOSIS ASSOCIATED
WITH λ LIGHT-CHAIN MULTIPLE MYELOMA: A CASE REPORT

M. Morucci, L. Scaramucci, P. Niscola, C. Andrizzi,
C. De Gregoris, V. Tini, M. Montanaro
Hematology Unit, Montefiascone Hospital, Azienda Sanitaria di
Viterbo

We report the case of a long-surviving patient with AL (amy-
loid light-chain) amyloidosis associated with multiple myeloma
(MM). The patient, a 48 years old female, lasting from about one-
year before admission, presented progressive fatigue, lumbar
pain, periorbital purpura. Pysical examination evidenced macro-
glossia and periorbital skin lesion. Mild anemia and a 12 g/hours
urine protein loss (90% λ-light chain), were demonstrated. The
urine immunoelectrophoresis revealed a monoclonal λ-light
chain at high concentration. On microscopical examination of a
bone marrow specimen, 70 percent of plasma cells were observed.
Gingival and tongue biopsies were performed and amyloid pro-
teins were identified. Radiographs evidenced diffuse osteoporo-
sis on the lumbar column and three osteolytic lesions confined
to the skull. AL amyloidosis associated with λ-light chain MM
was diagnosed and patient monthly received a regimen contain-
ing vincristine, melphalan and methylprednisolone, for six cycles,
achieving a complete recovery of renal function (urine protein
loss less than 0.8 g/24 hours) and normal findings in bone mar-
row specimen. Patient was carefully followed and maintained a
complete remission until four years later when a relapse occurred.
No signs of heart involvement or cardiac abnormalities con-
traindicating the employment of an anthracycline agent, were
found. A regimen containing vincristine, doxorubicin, BCNU and
metilprednisolone was monthly administered for six cycles, in
the absence of relevant side effects. A complete remission was
again achieved and patient, under close clinical observation, was
well until four years later when a second relapse, characterised
by more aggressive clinical features, was diagnosed. A treatment
with I.V. Melphalan plus desametazone was monthly adminis-
tered for six cycles and was well tolerated. The patient achieved
a partial response and received a maintenance therapy with
Interferon until two years later when the third relapse was
recorded. Further, patient rapidly developed a severe dilated car-
diomyopaty and, six months later (June 1993), died because of
congestive heart failure, 150 months after the onset. Primary
systemic amyloidosis is a rapidly progressive disease and is almost
always fatal approximately within 18 months from the time of
diagnosis in the Kyle’s reported series (1999) and 40 months in
Italian experience (Merlini, 1998). In AL amyloidosis with asso-
ciated MM, shorter survival is observed. Our case-report sug-
gests that patients affected by AL Amyloidosis without severe and
multiple organ damage, may tolerate repeated aggressive treat-
ment and may achieve more than one complete remission. Fur-
ther, the anthracycline agents, as demonstrated the employment
of 4-iodo-4-deoxydoxorubicin some years later, may have a role
in patients with adequate cardiac function who don't meet the
functional criteria for high dose chemotherapy and autologous
transplantation. A few cases of AL amyloidosis associated with
MM surviving more than years have been reported. At the time
of diagnosis (1981), high dose chemotherapy followed by stem
cells rescue, that might have improved the clinical course of our
patients, has not yet been proposed, as it has now.  

225

haematologica vol. 86(supplement to n. 10):october 2001

38th Congress of the Italian Society of Hematology, Florence, October 7-10, 2001



PO341
THALIDOMIDE TREATMENT OF RELAPSED MULTIPLE MYELOMA PATIENTS
AND CHANGES IN CIRCULATING TNF-α, IL-6, bFGF AND VEGF

V. Pitini, C. Arrigo, G. Aloi, D. Azzarello, V. Trichilo,*
G. Nicocia,* S. Loddo*
Department of Oncology, * Pathology, University of Messina

Preclinical studies suggest that thalidomide acts against
myeloma in several ways: it inhibits myeloma cell growth, inhibts
myeloma cell adhesion to bone marrow stromal cells (BMSCs),
blocks IL-6, TNF-α, and IL-1β secretion from BMSCs, blocks the
ability of VEGF and βFGF to stimulate neovascularization of bone
marrow, and induces IL-2 and interferon gamma secretion from
T cells. We present our experience on a small group of patients
with stage III myeloma treated with Thalidomide. Six patients
had failed stem cell transplantation and four received two or
more prior chemotherapy regimens before institution of Thalido-
mide. The median administered dose of Thalidomide was 600
mg/day. The median time of treatment has been six months.
Three patients showed more than 50% reduction in serum M-
component concentration, in four patients a decrease > 25%
was observed, three patients were refractory. Serum speciments
for angiogenic factors were obtained on day 1 immediately
before the first dose of Thalidomide. Circulating levels of βFGF
(mean normal population 7.9 pg/mL), VEGF (normalized to
150000 platelets/mm3) (26.1 pg/mL), TNF-α (8.1 pg/mL), and IL-
6 (5.1 pg/mL) were determined using ELISA. At baseline the
median serum concentrations of bFGF (63.2 pg/mL), normalized
VEGF (77.7 pg/mL), TNF-α (37.7) pg/mL, IL-6 (64.6 pg/mL) were
significantly increased compared with healthy controls
(p=0.000). At week 10 all patients showed a transient increase
in the TNF-α level compared with baseline (68 pg/mL). In
responding patients, there was a statistically significant reduc-
tion in circulating levels of βFGF, VEGF and IL-6.

non-Hodgkin’s lymphomas

PO342
FLUDARABINE,CYCLOPHOSPHAMIDE AND DEXAMETHASONE (Flu-CyD) 
IN NEWLY DIAGNOSED AND PRETREATED LOW-GRADE 
LYMPHOPROLIFERATIVE DISORDERS

L. Siracusano, M. Balzarotti, M. Magagnoli, C. Ripa, L. Isa,*
B. Sarina, E. Morenghi, L. Castagna, A. Bertuzzi, A. Nozza,
A. Santoro
Medical Oncology and Hematology Department, Istituto Clinico
Humanitas, Rozzano (MI), * Division of Medical Oncology, Pre-
sidio Ospedaliero di Gorgonzola (MI)

To evaluate the efficacy and toxicity, a phase II trial was con-
ducted of FluCyD in patients (pts) with untreated and pretreat-
ed low-grade lymphoproliferative disorders. Fludarabine 20
mg/m2 day 1-5, cyclophosphamide 1000 mg/m2 day 1, and dex-
amethasone 20 mg day 1-5 were given outpatient every four
weeks. Full blood count was monitored weekly. Hematopoietic
growth factors were not associated unless required by clinical
conditions. Previously untreated pts received a total of six cours-
es of FluCyD, whereas those with relapsed disease received four
courses. Cases with pretreated disease, as well as those treated
frontline and obtaining less than complete remission (CR), were
candidated to high-dose consolidation chemotherapy (HDCT)
with peripheral-blood stem cell (PBSC) support. From 04/99 to
03/2001, 27 pts have been accrued: 18 males and nine females
with a median age of 54 years (range 29-69). Twenty-five pts had
a diagnosis of low-grade lymphoma, one chronic lymphocytic
leukemia and one lymphoplasmocytoid lymphoma. Fourteen cas-
es received FluCyD frontline, whereas 13 had previuosly received
a median of two chemotherapeutic regimens. Of 22 pts evaluable
for therapeutic response, 11 obtained CR, nine partial remission,
and two did not respond, with no difference between pretreat-
ed and naive pts. Grade IV neutropenia occurred in 13% of 116
evaluable cycles, and grade III-IV thrombocytopenia in 9%. Two
pts required red blood cell transfusions, and there was no need
for platelet transfusions. Fever of unknown origin of mild to mod-
erate intensity complicated a total of 15 cycles; other extrahe-
matological toxicities were negligible. Three patients experienced
grade III infection related to immunosuppression. Ten cycles were
delayed or administered at reduced dose due to toxicity. One pt
died of untreatable hemolytic anemia two months after com-
pleting the treatment program. Up to now, none of three pts
candidated to HDCT could collect a sufficient amount of PBSC
with standard mobilizing regimens, and in two cases bone mar-
row harvest was performed. After a median follow-up of 11
months (range 0-22), eight pts have progressed (two induction
failures, four relapses after PR, and two histologic transforma-
tion), 11 are alive and disease-free, 10 are alive with disease
(three treatment ongoing), five have died (one of low-grade lym-
phoma, two of transformed lymphoma, one of hemolytic anemia,
and one of unrelated causes) and one was lost at follow-up. Thus,
freedom from progression and overall survival are 59% and 82%,
respectively. In conclusion, FlucyD is an effective and well-toler-
ated regimen for newly diagnosed and pretreated pts with low-
grade lymphoproliferative disorders. The incidence of oppor-
tunistic infections may be limited by eliminating DEX. The impact
of FluCyD on subsequent PBSC mobilization needs further eval-
uation. The assessement of molecular remission is ongoing. 
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PO343
PROSPECTIVE STUDY OF INDOLENT NON-FOLLICULAR NON-HODGKIN'S 
LYMPHOMA: VALIDATION OF THE “GRUPPO ITALIANO PER LO STUDIO DEI
LINFOMI” (GISL) PROGNOSTIC CRITERIA FOR WATCH-AND-WAIT POLICY

F. Morabito, L. Baldini, S. Sacchi, C. Stelitano, M. Colombi, 
E. Naglieri, V. Callea, F. Merli, M. Federico, M. Brugiatelli for
the Gruppo Italiano per lo Studio dei Linfomi (GISL)
Dipartimento di Ematologia, Azienda Ospedaliera Bianchi-
Melacrino-Morelli, Reggio Calabri

In this study, we validated the prognostic criteria proposed by
the GISL for indolent non-follicular non-Hodgkin's lymphoma
strictly diagnosed according to histomorphology and immuno-
phenotype to identify patients with favorable non-progressive
clinical presentation, thus eligible for a watch-and-wait policy.
Fifty-three patients with small lymphocytic, marginal zone and
lymphoplasmocytic lymphoma were registered in a prospective
therapeutic GISL trial and observed without treatment in case of
absence of any of the following features: B symptoms, bulky dis-
ease, anemia, thrombocytopenia, diffuse infiltration pattern of
bone marrow and short tumor doubling time. After a median fol-
low-up of 41.3 months, the median progression-free survival (PFS)
was not reached and 73% of cases did not progress, thus con-
firming the validity of the GISL definition of indolent disease pre-
sentation. When additional prognostic variables were considered,
in order to improve the prognostic model, LDH level and number
of extranodal sites resulted statistically significant in multivari-
ate analysis. Based on this finding, a prognostic score was devised
able to further identify, among cases with indolent disease pre-
sentation, a small group of patients more likely to undergo an ear-
ly progression, thus suitable for immediate treatment. In conclu-
sion, the results of this prospective study confirm that the GISL
definition of indolent disease is a reliable tool to design appro-
priate therapeutic strategies in this histological setting.

PO344
AUTOLOGOUS STEM CELL TRANSPLANTATION AS CONSOLIDATION
TREATMENT OF AGGRESSIVE NON-HODGKIN’S LYMPHOMA

A. Sperotto, F. Zaja, F. Patriarca, A. Geromin, C. Skert, G. Fuga,
R. Stocchi, M. Cerno, D. Damiani, F. Fanin
Division of Hematology, University Hospital, Udine

Background and Objectives. The role of high dose chemother-
apy followed by autologous stem cell transplantation (ASCT) for
patients with aggressive non-Hodgkin’s lymphoma (NHL) in first
remission is still a subject of controversy. We report the results
of a single center study where ASCT was employed in 93 con-
secutive patients with aggressive NHL (defined as intermediate
or high grade histology and at least one of the following risk fac-
tors: Ann Arbor Stage III-IV, bulky disease or B symptoms) and
in complete or partial response after induction therapy. Design
and Methods. Median age at diagnosis was 39 (15–60) years;
male/female ratio - 57/36. They were affected by diffuse large
B cell lymphoma – 44 (47.5%); anaplastic large cell lymphoma
T or null cell type – 18 (19.5%); T precursor lymphoma – 8
(8.5%); follicular lymphoma – 12 (12.5%); peripheral T cell lym-
phoma unspecified – 4 (4.5%); marginal zone lymphoma – 5

(5.5%); mantle cell lymphoma – 2 (2.0%). Sixty-two out of 93
(66.5%) patients were in stage III-IV, 56 (60.5%) had a bulky dis-
ease and 48 (51.5%) had B symptoms. First line therapy con-
sisted of six cycles of chemotherapy according to the F-MACHOP
regimen and radiotherapy if a residual mediastinal mass, in a
previous bulky disease, were documented. Status at transplant
was: complete remission – 58 (62.5%) patients; partial remis-
sion - 35 (37.5%) patients; ASCT was performed using BAVC as
conditioning regimen (carmustine, cytosine-arabynoside, etopo-
side, cyclophosphamide). All the patients received G-CSF after
ASCT starting from day +4 and for a median of 11 days (10 – 31).
Results. As by March 31, 2001 with a median follow-up from
transplant of 64 months (3 – 127), 92.0% (86/93) of the patients
were in complete remission, 3 patients (3.0%) progressed and 1
patient relapsed at a median time from transplant of 36 months
(24-60). After ASCT, 29 patients, transplanted in partial response,
entered complete remission with a conversion from partial to
complete response of about 83.0%. All the 58 patients trans-
planted in complete remission are still in remission. One death
during conditioning regimen was recorded: a patient with
anaplastic large cell lymphoma who died of pulmonary vein
thrombosis during conditioning; while during transplant follow-
up, one secondary acute leukemia was documented. No other
major complications were observed, in particular, with a medi-
an follow-up from diagnosis of 72 months (10–146) no case of
myelodysplastic syndrome has been developed. Conclusions. Our
results seems to be in excess of what would be expected in a
group of aggressive non-Hodgkin’s lymphoma patients treated
with standard chemotherapy only. In particular, what should be
underlined is the feasibility of such a program including ASCT as
part of first line treatment either in terms of overall and pro-
gression free survival and in terms of long term toxicity.

PO345
PRIMARY CEREBRAL LYMPHOMA: REPORT OF 5 CASES 

R. Freilone,* P. Borrione,* L. Grassi,* D. Papurello,° B. Tartaglino*
*Servizio di Ematologia; °Servizio di Neurologia, ASL 6, Ciriè (TO)

Introduction. Approximately 3% of HIV–negative patients
with diffuse large cell lymphoma (DLCL) involve exclusively the
cerebral parenchyma or the meninges or the eye with no tumor
outside the central nervous system. These forms were defined
primary cerebral lymphoma (PCL). The incidence appears to be
increasing. Clinical management of these patients remains con-
troversial. Until 15 years ago the treatment of choice was radio-
therapy alone. However, the event-free survival (EFS) and over-
all survival were very poor. Further studies showed the superi-
ority of a combined approach with chemotherapy plus radio-
therapy; more recent trials with high dose chemotherapy seems
efficacy. Several authors have reported a relatively high inci-
dence of late neurological sequelae. Patients and Methods. From
May 1,1998 to Jannuary 1, 2001, 5 patients with primary DLCL
of CNS were treated in our center. The patients with AIDS or who
were human immunodeficiency virus (HIV)-positive were not
included in this study. Patients with age < 60 y were treated with
high dose methotrexate (2 g/m2) and ARA-C (3 g/m2 bis die) for
3 days plus intratecal therapy (ARA-C 40 mg plus prednisolone)
followed by whole brain radiotherapy (WBR) 45 Gy; whereas,
the patiens with age > 60 years were treated with CHOP-like
regimen plus WBR. In all patiens staging included CT of chest and
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abdomen, bilateral bone marrow biopsy, MRI of the brain, slit-
lamp biomicroscopy of the eye, lumbar puncture with CNF exam-
ination inn patients without severe intracanial hypertension.
Results. the median age was 58 y (35-74 y); 3/5 patiens had <
60 y; all patients were male; 4/5 patiens had frontal involvement,
1/5 cerebellum involvement and 2/5 pts had lymphoma cells in
the CFS; 2 patients (treated with high dose chemotherapy)
reached complete response, 2 patients partial response and 1
patient progressed during treatment program and died; All
patients with PR progressed and died at + 6 months and + 12
months; only one patient was in continous CR at 24 months; the
second patient in CR relapsed and stile alived at 14 months. Dis-
cussion. The optimal treatment of PLC patients remains to be
defined. In our series high dose chemotherapy in young patients
is safe and seems effective. Large co-operative trials are required
to improve the optimal treatment and to evaluate the possible
role of autologous bone marrow transplantation and immuno-
therapy. 

PO346
PROSPECTIVE MULTICENTER CLINICAL TRIAL ON THE USE OF 
INTERFERON-α PLUS PUVA IN PATIENTS WITH EARLY STAGE MYCOSIS
FUNGOIDES

B. Guiducci, S. Rupoli, S. Barulli, M. Giangiacomi,* V. Agostini,
G. Goteri,* M. Offidani, P. Leoni. Cutaneous T Cell Lymphoma
Multicenter Study Group
Department of Hematology, *Institute of Pathology, University of
Ancona 

Background and Objectives. The early stages of mycosis fun-
goides (MF) can be treated but not cured by photochemothera-
py (PUVA) alone; some recent studies of the effect of a combi-
nation of IFNα and PUVA reported a high degree of response. The
aim of our study was to evaluate the activity of a low dose of
IFNα combined with PUVA; another objective was to analyze the
treatment success in term of freedom from treatment failure
(FFTF). Design and Methods. Fifty-one patients were included: 30
men and 21 women aged between 29-80 years; 44 patients had
stage I (32% in IA, 68% in IB) and 7 stage II disease (86% in IIA-
4% in IIB). In the induction phase, the dose of IFNα was gradu-
ally raised over 6-8 weeks to the target dose of 18 MU/week; in
the maintenance phase, the combination with PUVA allowed
IFNα to be reduced to a maximum dose of 6 MU/week. In this
way the cumulative administration of IFNα and PUVA was con-
siderably lower than in similar combination protocols, FFTF was
calculated from treatment initiation to the date of permanent
abandoning of treatment for any reason (refusal without ade-
quate reason, lack of efficacy or toxicity of therapy). Results.
After the induction phase 23/51(45%) achieved CR and 26/51
(51%) achieved PR. One to nine months from the beginning of
the maintenance phase a CR was recorded in 40/51 patients
(78.4%) and a PR in 10/51 patients (19.6%) producing an over-
all response rate of 98%. The dose schedule of this study was
generally well tolerated with only few protocol violation. Fol-
low-up data were available for all patients; the median follow-
up time was 32 months. Our results showed that after 12 months
of treatment 94% of patients were still event-free, this percent-
age decreasing to 71% after 24 months and to 25% after 48
months. With our treatment only one patient with extensive infil-

trated plaques progressed to a more advanced stage (IIIB) and
none died of disease. All patients who had a relapse cleared (CR
or PR) with reinitiation of IFNα therapy (+ PUVA). In conclusion
despite the high rate of response observed in PUVA+IFNα treat-
ed patients a remarkable number of responding patients relapsed
within 48 months. Probably all patients need to continue main-
tenance therapy indefinitely. It is important to realize that the
degree of epidermotropism of T cells decreases during the disease
process, thus patients may be less sensitive to PUVA therapy;
based on such findings we prefer a maintenance therapy with
IFNα. We believe that even low-dose IFNα may be enough to
maintain an important antitumor immunity. 

PO347
MINIMAL TOTAL BODY IRRADIATION BASED CONDITIONING FOLLOWED BY
HLA-IDENTICAL HEMATOPOIETIC STEM CELL TRANSPLANTATION IN
PATIENTS WITH LYMPHOPROLIFERATIVE DISORDERS

D. Soligo, A. Ibatici, C. Annaloro, R. Calori, A. Della Volpe,
V. Bonfanti,° L. Montalbetti,# F. Poli,* G. Lambertenghi Deliliers
Dipartimento di Ematologia, *Centro Trasfusionale e di Immuno-
logia dei Trapianti, Ospedale Maggiore IRCCS e Università degli
Studi di Milano; °Sezione di Ematologia, III Medicina Generale,
Spedali Civili, Brescia; #III Medicina, indirizzo ematologico-onco-
logico, Azienda Ospedaliera, Ospedale di Circolo di Busto Arsizio

The main obstacles in expanding the use of conventional allo-
geneic stem cell transplantation (ASCT) in lymphoproliferative
disorders are that morbidity and mortality remain quite high and
that many patients are deemed ineligible because of their age
and/or clinical condition. The use of less toxic, non-myeloabla-
tive preparative regimens leads to a safer transplant procedure
without affecting the development of graft-versus-tumor effect,
and the good efficacy of the combination of fludarabine and
cyclophosphamide (CTX) in advanced LD can lead to the degree
of immunosuppression required for stem cell engraftment. Five
patients with B-CLL, 2 with follicular lymphoma (FCL) and 3 with
Sèzary syndrome (SS) were transplanted after having previous-
ly received more than two lines of conventional chemotherapy.
At the time of transplant, 3 of the CLL patients were in stage C
and 2 in stage IIB; the two FCL and the 3 SS were stage IVA. Two
cycles of fludarabine 30mg/m2/day for 3 days and CTX 300
mg/m2/day for 3 days (FC) were repeated every 28 days; forteen
days after the second cycle, TBI 200 cGy was delivered as a sin-
gle dose, followed by an HLA-identical sibling donor PBSC infu-
sion. GVHD prophylaxis consisted of cyclosporin-A 5 mg/kg b.i.d.
p.o. from day –1 to +90 and mycophenolate mofetil 15 mg/kg
b.i.d. p.o. from day 0 to +27. Two patients experiencing rejection
underwent a second non-myeloablative ASCT, which was fol-
lowed by full donor engraftment on day +28. The major post-
transplant complications were one case of CMV pneumonia, one
case of alloimmune hemolytic anemia associated with severe
thrombocytopenia, and one case of EBV-related meningoen-
cephalitis. Five patients required red blood cell and platelet
transfusions. No grade II acute GVHD was observed and all
patients are alive after a median follow-up of 12 months. Of the
9 evaluable patients, 6 achieved CR (2 FCL, 2 CLL, 2 SS), and 3 a
PR (3 CLL). The conditioning used in this series of patients can
be considered minimal even among non-myeloablative regimens,
and so the achievement of a response mainly relied on the
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expected development of an effective GVL. Despite the low-
intensity of the regimen, donor engraftment was reached in all
of the patients, although graft rejection subsequently occurred
in two. A particular feature in this series was the absence of
acute GVHD and the fact that disease control was recorded in
all cases at least until donor engraftment was detectable. Since
post-ASCT antineoplastic efficacy continued far beyond any pos-
sible chronological relationship to conditioning regimen, it can
be inferred that the procedure induced a GVL effect other than
GVHD. However, other severe events complicated post-trans-
plant course, some of which were rather unusual and possibly
related to the type of conditioning, including alloimmune
hemolytic anemia. Non-myeloablative ASCT should therefore
not be considered a clinically trivial procedure. 

PO348
MITOXANTRONE, PREDNISONE, PENTOSTATIN, AND BLEOMYCIN
(MiPPeB)FOR PATIENTS WITH RELAPSED INDOLENT 
NON-HODGKIN’S LYMPHOMA

M. Federico,* V. Callea,° N. Di Renzo,# G. Cervetti,@ V. Pitini,^
G. Santacroce,§ A. Bagnulo,** S. Folloni,* V. Silingardi*
*Dept. of Oncology and Hematology, Univ. of Modena; °Div. of
Hematology, Osp. Riuniti, Reggio Calabria;  #Div. of Hematology,
IRCCS “Casa Sollievo della Sofferenza” S. G. Rotondo; @Dept. of
Oncology, Osp. “S.Chiara”Pisa; ^Dept. of Oncology, Univ. of Messi-
na; §Div. of Medicine, Sassuolo (MO); **Div. of Medicine, 
Correggio (RE)

Indolent NHL includes different entities characterized by sim-
ilar clinical course, with relatively good prognosis in terms of
overall survival. Although patients with indolent NHL usually
respond to initial therapy, they exhibit a tendency to relapse,
with subsequent responses of progressively shorter duration. In
patients with recurrent or relapsed indolent NHL response rates
of 40-60% have been reported with different approaches, includ-
ing doxorubicin containing regimens, high dose therapy, anti CD-
20 monoclonal antibodies and purine nucleoside analogs. Among
these, pentostatin has been relatively less employed for the treat-
ment of indolent NHL although its efficacy has been demon-
strated in different lymphoproliferative disorders such as HCL,
Mycosis Fungoides, Sèzary syndrome and prolymphocytic
leukemia. Taking into account the promising results achieved
with purine analogs in combination regimens in patients with
indolent NHL, we designed a phase II study aimed to assess the
efficacy of pentostatin in combination with mitoxantrone, pred-
nisone and bleomycin. Patients were eligible for the study if they
presented with indolent NHL (categories A-D of the WF, or lym-
phocytic or follicular lymphoma of the R.E.A.L.), relapsed after
previous therapy, in stage II-IV and with active disease. MiPPeB
regimen included 4 drugs (mitoxantrone 10 mg/m2 on day 1, pen-
tostatin 5 mg/m2 on days 1 and 8, prednisone 100 mg on days 1
and 8 and bleomycin 8 mg/m2 on day 8) given every 3 weeks for
a total of 6 courses. Between November 1996 and July 2000, 30
patients (18 males and 12 females) were enrolled. Nine, 10 and
11 patients had already received one, 2 and 3 or more lines of
therapy respectively. A median of 5 cycles (range 2-6) was admin-
istered. In the 29 patients evaluable for response, 9 CRs and 8 PRs
were observed, with an overall (CR+PR) response rate of 59%.
After a median follow-up of 16 months the 3 year overall and

failure free survival were 60% and 20% respectively. The actu-
arial 3-year relapse free survival for 9 patients in CR was 51%.
Treatment was well tolerated in the majority of cases. Toxicity
was mainly hematologic with grade 3-4 neutropenia in 37% and
grade 3 thrombocytopenia in 7%. In conclusion MiPPeB has been
proven to be an active regimen for patients with relapsed indo-
lent NHL and resulted in lasting remissions. Moreover, the regi-
men was well tolerated, with minimal toxicity.

PO349
MACOP-B REGIMEN FOLLOWED BY INVOLVED FIELD RADIATION THERAPY
IN EARLY STAGE AGGRESSIVE NON-HODGKIN'S LYMPHOMA PATIENTS:
14 YEAR UPDATE RESULTS

P. Albertini, M. Tani, V. Stefoni, L. Alinari, E. Vigna, A. Gabriele,
G. Musaraca, P.L. Zinzani, M. Baccarani, S. Tura 
Institute of Hematology and Medical Oncology "L.e A. Seràgno-
li", University of Bologna 

A single center, retrospective study was conducted to evaluate
therapeutic results of the MACOP-B third generation chemother-
apy regimen followed by involved-field radiation therapy in stage
I-II aggressive non-Hodgkin's lymphoma (NHL) patients. From
1986 to 1995, 118 consecutive patients with the diagnosis of
aggressive NHL, stage I-IE or II-IIE, with or without bulky disease
were treated with the MACOP-B regimen followed, when appro-
priated, by 30-36 Gy involved-field radiation therapy. The com-
plete response (CR) rate was 95% after the combined modality
treatment (97% for stage I-IE and 93% for stage II-IIE). Patients
with bulky disease had a CR rate of 92%. Treatment was well tol-
erated and no deaths occurred from acute toxicity. After a medi-
an follow-up of 68 months, 24 (21%) patients relapsed. The 14-
year projected relapse-free and overall survival rates were 78%
and 69% respectively. MACOP-B regimen with/without involved-
field radiation therapy provides a safe and effective combined
modality treatment for early-stage aggressive NHL, with the pos-
sibility of definitively curing two thirds of the patients.

PO350
ANALYSIS OF LYMPH NODE INVOLVEMENT IN NON-HODGKIN’S 
LYMPHOMAS BY MULTIPARAMETRIC FLOW CYTOMETRY 

R. Parasole, F. Frigeri,* M. Napolitano, G. Iaccarino,* C. Capone,
A. De Chiara,° G. Botti,° G. Corazzelli,* F. Russo,* F. D’Ambra,
A. Pinto,* G. Castello
Immunology Service, °Department of Pathology, *Hemato-Oncol-
ogy Division, National Cancer Institute, Naples

Background: Recently multiparametric flow cytometric analy-
sis (MFI) is being used in addition to histologic analysis for a more
precise evaluation of lymph node involvement in non-Hodgkin’s
lymphomas (NHL). This technique allows a more quickly diagno-
sis (result in the same day of the biopsy) and permits to start an
early treatment. Patients and methods. Between April 2000 and
March 2001, 21 patients (9 male and 12 female with a median
age of 53 years, range 21-84 years) with a suspected diagnosis of
lymphoma were submitted to a lymph nodal biopsy. The nodal
specimens after collection were histologically analysed on hema-
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toxylin-eosin sections and pattern of involvement classified
according to the R.E.A.L. classification. Cell suspension obtained
from lymph nodal tissue was analysed by MFI, on 10,000 events,
using a FACScan Cytometer (Becton-Dickinson, San José, CA, USA)
and a panel of three-colour antigen combinations was performed
(CD14/45/19, CD3/4/8, CD5/3/23, CD5/19/20, CD10/19/11c,
CD22/25/HLA-DR, κ/λ/CD19 with the addition of CD2/3/7 and
TcRα−β/TcRγ−δ/CD3 in the suspect of NHL-T). Lymphocyte gate
was assessed using side-scatter plot versus forward scatter plot
and two subsets of different size cells were distinguished (small
and large lymphocytes). Lymph nodes were considered involved
when clonality was detected (κ or λ prevalence) or when patho-
logical lymphocytes were demonstrated by double-fluorescence
positivity, such as CD5+/CD19+. Results. Fourteen out of 21 spec-
imens (66,6%), analysed by MFI, showed lymph node involvement
from NHL (6 κ and 6 λ positivity, 1 with pathological CD5+/CD19+

without clarified clonality and the last suffering of NHL-T with
lack of sCD3). All the NHL diagnosis were confirmed by histolog-
ical analysis (2 NHL Burkitt-like, 3 follicle center, 2 lymphoplas-
macytoid, 1 marginal zone, 1 mantle cell, 3 diffuse large B-cell, 1
small lymphocytic lymphoma and 1 NHL-T). Two nodal biopsies
were negative both for histology and MFI (a reactive hyperplasia
and a PNET). The last five specimens, resulted negative to MFI,
were histologically diagnosed as Hodgkin disease (HD). Conclu-
sions. MFI represents a useful technique that allows: 1) a very
rapid diagnosis (results in few hours); 2) the identification of clon-
ality; 3) the definition of the pattern of lymphocytic expression
using a large panel of monoclonal antibodies; 4) the differential
diagnosis between reactive and malignant lymph nodes and
between NHL and HD nodal involvement. Therefore, this method
should be considered as a valid alternative to the classical
immunohistochemical analysis.

PO351
HIGH-DOSE SEQUENTIAL CHEMOTHERAPY FOR HIGH-GRADE
NON-HODGKIN’S LYMPHOMA IN ELDERLY PATIENTS

D. Mattei, M. Grasso, C. Di Marco, A. Gallamini
Department of Hematology, S. Croce Hospital, Cuneo

Conventional treatment of elderly patients with high-grade
non-Hodgkin’s lymphoma (HG-NHL) is disappointing due to the
high percentage of treatment-related toxic deaths and to a sub-
optimal dose intensity of treatment. We report this intensive
treatment for advanced aggressive NHL for the elderly patients
with: vincristine 1.4 mg/m2 and epirubicin 120 mg/m2 on day 0
and +45, cyclophosphamide 4 g/m2 on day +15 and +60, and
etoposide 1.5 g/m2 on day +30 and +75; the drugs were admin-
istrated sequentially for a total of six doses. Filgrastim was deliv-
ered after each course to PMN > 500/µL. Involved field radio-
therapy was given for bulky lesions. From February 1995 to May
2000 20 patients with HG-NHL were consecutively enrolled in a
phase II trial, 18 out of 20 were at diagnosis, 2 patients were in
first relapse. The median age was 68 years (range, 62 to 73 years),
11 patients were male and 9 females. Stage was II in 5 patients,
III in 4 patients, IV in 11 patients. Two patients had extranodal
disease associated with nodal presentation. Age adjusted IPI
(aaIPI) was as follows: 0 in 1 patient, 1 in 8 patients, 2 in 9
patients, 3 in 2 patients. Histology was diffuse large B cell NHL
in 19 cases, and peripheral T cell NHL in 1 patient. Thirteen out
of 20 patients achieved CR (65%), 5 achieved PR (25%), 2

patients (10%) had progressive disease. Seven out of 13 CR
patients have relapsed after a median of 8 months (range, 3-29
months), and 3 out of them are alive in second or further CR. Five
out of 20 patients underwent peripheral blood stem cell trans-
plantation (PBSCT): 2 in first CR, 2 in PR and 1 in second CR. Con-
ditioning regimen included mitoxantrone and melphalan, with
doses ranging respectively between 45 and 60 mg/m2 and
between 90 and 140 mg/m2. After PBSCT all the patients are
alive, 4 out of 5 achieved CR and 1 very good PR. After a medi-
an follow-up of 23 months the DFS for the entire group of pts
was 50% and the OS 55%. The hematologic toxicity, consisting
of grade 3-4 neutropenia and thrombocytopenia, was recorded
in all patients. Extra-hematologic toxicity included alopecia in all,
grade 2 arrhythmia in 3 patients, grade 2 pneumonia in 3
patients, grade 3 acute cholecystitis in 1 case, and grade 4 poly-
neuropaty in 1 case. No toxic death occurred. In summary, the
very low toxicity of this short intensive regimen warrants its fea-
sibility in the elderly patients; the preliminary results in terms of
DFS and OS are appealing, considering the very poor prognosis
of these patients (aaIPI 2-3 in 12 out of 20 pts.) and seem to indi-
cate that this program should be tested in a larger multicenter
trial.

PO352
RITUXIMAB IN CD20 LYMPHOPROLIFERATIVE DISORDERS AS TREATMENT
OF MINIMAL RESIDUAL DISEASE OR AS IN VIVO PURGING IN THE CONTEXT
OF PERIPHERAL BLOOD STEM CELL TRANSPLANTATION

P. Mazza, G. Palazzo, B. Amurri, A. Maggi, G. Pricolo, 
G. Pisapia, A. Prudenzano, L. Stani
Struttura Complessa di Ematologia, Azienda Ospedale “SS An-
nunziata”, Taranto

Recently, the introduction of rituximab as specific immuno-
therapy of CD20 positive lymphomas has provided the opportu-
nity to reach complete remission in disease where this is diffi-
cult or almost impossible, such as in CLL. With this premise sev-
eral studies are in progress and we designated a first therapeu-
tic approach in which rituximab four doses at 375 mg/m2/week
was given at the end of an intensive program following CHOP 4
courses, Cytoxan 7 g/m2, collection of CD34, PBSC transplanta-
tion following BEAM therapy in the patients with residual dis-
ease. A second approach consisted of CHOP 4 courses, cytoxan
7 g/m2, rituximab at 375 mg/m2 single dose as purging in vivo,
first collection of CD34 cells, aracytin 8 g/m2, rituximab as sec-
ond course of purging in vivo, second collection of CD34 cells,
PBSC transplantation following BEAM therapy. The first modal-
ity was given to patients without blood involvement, instead
the second one to those with leukemic syndrome. Up to Octo-
ber 2000 eight patients entered the first approach and 5 patients
the second one; 8 patients had centrocytic lymphoma, 2 patients
mantle cell lymphoma, 2 patients CLL and one splenic marginal
cell lymphoma (SMCL). The age was between 37 and 59, two
were female and 11 males. Up to date 10 patients completed the
entire program; one patient re-activated an acute HbsAg posi-
tive hepatitis and he stopped the program with a negativity of
the disease in the collected product. Two patients are complet-
ing the program. All patients who entered the first program
obtained a clinical remission at the end of therapy but one
patient with CLL had 15% CD20 positive cells in the marrow
and he relapsed; one with MCL had residual CD5+ cells in the
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marrow and he also relapsed. A further relapse was recorded in
a patient with FCCL. The follow up of patients who are still in
remission is between 14 and 26 months. The five patients
entered in the second program are all in clinical and immuno-
logical remission despite they not having completed the thera-
py; the remission was obtained following the first mobilization
and first rituximab in 4 patients and following the second rit-
uximab in one. The follow up of patients who completed the
program is between 4 and 9 months. Our conclusion is that a
program with intensive and high dose therapy including ritux-
imab in CD20 lymphomas with marrow involvement gives the
possibility of reaching immunologic remission in most patients.
Longer follow-up will answer if rituximab could increase the
possibility of cure of such patients.

PO353
FIRST LINE THERAPY WITH VEMP REGIMEN IN ELDERLY HIGH GRADE
MALIGNANCY NON HODKIN’S LYMPHOMAS

B. Ronci, A. Chierichini, M. Bartolini, P. Iacovino, E. Piro,
M. Persiani
U.o.d. Ematologia, Azienda Ospedaliera S. Giovanni Addolorata,
Rome

In the management of elderly patients affected by high grade
malignancy non-Hodgkin’s lymphomas (HGM NHL), the goal
should be to apply regimens with less toxicity, but same effica-
cy in disease control. From January 1997, in our department, we
have tested VEMP schedule (Etopopside 150 mg/m2, Ciclofos-
famide 650 mg/m2, Mitoxantrone 12 mg/m2 first day; Prednisone
60 mg/m2 from first to fifth day, every four week, six courses) in
patients over 65 yrs 34 patients, HGM NHL (F, G, H, for W. F.) are
valuable: male 21, females 13; median age 76 yrs. (range 66-90);
stage III or IV; intermediate or high IPI score. Results after six
courses are: CR 13 (38,5%), PR 8 (23,5%), progressive disease 10
(29%), early death 3 (8,8%). Overall remission (CR+PR) 62%.
Hematologic toxicity grade III, IV (WHO) was limited to 4 pts
(11,8%); neutropenia was transient with nadir between ninth
and twelfth day. Any cardiac or metabolic toxicities nor life-
threatening infections was reported. At the moment, after a
median follow up of 40 month, 9 pts (69%) are alive in contin-
uous complete remission, 4 pts (30%) have relapsed. Preliminary
results regarding feasibility and efficacy of VEMP regimen seems
to encourage the use in patients over 65 yrs. With less compli-
ance to standard chemotherapy for the age and the presence of
concomitant disease, one day delivery makes it easy to apply in
outpatients or during short hospitalization.

PO354
2-CHLORO-DEOXY-ADENOSINE INDUCED COMPLETE REMISSION IN 
PRIMARY UNIFOCAL LANGHERANS’ CELL HISTIOCYTOSIS OF THE CENTRAL
NERVOUS SYSTEM: REPORT OF A CASE

L. Annino,* M. Lamanda,* V. Bongarzoni,* A. Santoro,°
C.D. Baroni,# R. Delfini,° V. Guerrisi,* F. Mandelli,* F. Giona*
*Department of “Biotecnologie Cellulari ed Ematologia”; 
°Department of Neuroscienze” #Department of  Medicina Speri-
mentale, University “ La Sapienza” of Rome

The term Langherans’cell histiocytosis (LCH) designates a whole
of several lesions characterized by proliferation of particular cells
defined as Langherans’ cell. The lesions are due to the clonal pro-
liferation of dendritic antigen-presenting cells (DC) that are main-
ly localized in the skin, but can also be found in other tissues. The
primary CNS LCH, especially of the brain stem, is a rare condition,
up to date very few cases have been reported. 2-
chlorodeoxyadenosine (2-CDA, Cladribine), a purine analogue,
active in indolent lymphoproliferative disorders and myeloid
leukemia is in vitro powerful toxic agent on monocytes. Because
tissue histiocytes and circulating monocytes have common prog-
enitor cell, Cladribine is a rational therapeutic option. We describe
here the case of a 38-year-old woman presented at our institu-
tion with a history of nausea and vomiting episodes. The brain
computed tomography (CT) scan did not reveal any lesion, while
magnetic resonance (MR) showed a solitary mass (1,5 cm -diam-
eter expansible) originating within the lateral wall of the fourth
ventricle. The patient was observed until September 1997. At that
time the patient began to develop a progressive marked right-
sided ataxia and tremor, a second MR was performed in Septem-
ber 1997 revealing a voluminous mass (3 cm-diameter) increased
respect to the last MR. in January 1998 a stereotassic biopsy was
performed and a LCH diagnosis was established. In February 1998
the patient underwent elsewhere a program of palliative cranial
radiotherapy (total dose 30 Gy). In July 1999 the patient was
again referred at our institution: she was lethargic, marked atax-
ia, tremor, dizziness were presents. MR showed a voluminous
enhancing mass (>3 cm-diameter). The patient started Prednisone
treatment (1.5 mg/kg/daily) and an initial improvement of neu-
rological status was observed. From November 1999 until June
2000 patient agreed to be treated with 2-CDA 5mg/m2/day for five
days for six courses. After the first course an improvement of clin-
ical status was evidenced increasing until the sixth course. At that
time neurological examination was negative but MR imaging after
third and sixth course persisted unchanged. A localized dermal
herpes Zoster infection, which healed in few days was the only one
observed side effect. In December 2000, six months off-therapy,
MR imaging showed a near-disappearance of the lesion. Up to
date the last MR and neurological examination confirmed a com-
plete remission. Our report is, to our knowledge, the first descrip-
tion of a primary unifocal Langerans’ cell histiocytosis of the CNS
treated with Cladribine obtaining a complete response. 2-CDA
demonstrated an effective and safe agent: the patient obtained
both complete clinical recovery and radiological disappearance
of CNS localization. The schedule applied was well tolerated, no
hematological toxicity was observed except the reduction of lym-
phocyte absolute value not translating in an increased incidence
of infection. 

PO355
FEASIBILITY OF AN ORAL CHEMOTHERAPY REGIMEN (CIEP) IN THE 
TREATMENT OF DIFFUSE LARGE CELL NON HODGKIN’S LYMPHOMA IN
ADVANCED STAGE IN ELDERLY PATIENTS. PRELIMINARY REPORT FROM
ITALIAN LYMPHOMA INTERGROUP

F. Merli, M. Bertini, F. Malorgio, M. Trottini, P. Lambelet,
R. Freilone, M. Federico, B. Botto, L. Gugliotta
Italian Lymphoma Intergroup (ILI)

Objectives. To value the feasibility and the response rate of an
oral chemotherapy regimen in a population of elderly patients
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affected by diffuse large cell lymphoma in advanced stage. The
intent is to reduce the days of hopitalization also as outpatients
and to improve the quality of life. Patients and Methods. From
April 2000 to April 2001 30 patients over 65 years old were
enrolled in the study from 14 different onco-hematological insti-
tutions. They were treated with oral regimen CIEP: Cyclophos-
phamide 200 mg/m2 days 2-6; Idarubicin 8 mg/m2 days 1,3,5;
Etoposide 100 mg days 2,4,6; Prednisone 50 mg days 1-5. The
total number of cycles is six. The frequence is every 21 days. At
the end, radiotherapy on residual masses is optional. Oral idaru-
bicin is provided from Pharmacia. Results. We have registration
data of only 26 out of 30 enrolled patients. Median age is 77 (65-
91). Ratio male-female is 10/16. This is the stage division: 5
patients (19%) were in stage II with a bulky mass; 13 (50%)
were in stage III; 8 (31%) were in stage IV. Therapy was well tol-
erated. There was only a case of suspected toxic death (a severe
arrhythmy occurred in the course of treatment). Nobody stopped
therapy for intolerance (a patient 91 years old spontaneously
stopped therapy after 2 cycles because she had a complete
remission). We registered 2 cases of progression in the course of
therapy. Only a few cases (11) can be evaluated for response,
because mostly patients are in treatment, now. We have
obtained 3 CR and 4 PR. Conclusions. CIEP regimen seems fea-
sible and well tolerated. The major issue is represented by the
high number of tablets which the patients must take every day
of the cycle, in particular because Cyclophosphamide is available
only in low dosage formulation (50 mg). This issue is more rel-
evant in elderly patients because they often take oral therapy for
frequent comorbidity.

PO356
PROBLEM-SOLVING WITH SMALL-GROUP TUTORIALS: 
A USEFUL TOOL FOR CONTINUING MEDICAL EDUCATION

E. Bonoldi,° D. Remotti,* A. Lotti,*** F. Di Raimondo,°°°
F. Fabbiano,§ A.M. Florena,°° C. Patti,§ A. Pescarollo,” A. Rizzo,^^
M. Stella,^^^ V. Zoli,** M. Cascio,^ S. Giambelluca,^ I. Majolino,**
R. Pisa*
Anatomia Patologica: °Ospedale di Vicenza; *Azienda Ospedaliera
San Camillo-Forlanini, Roma; °°Università di Palermo; ̂ ^ Ospedale
di Belluno; ̂ ^^Ospedale di Locri; Ematologia: §Azienda Ospedaliera
Cervello, Palermo;  **Azienda Ospedaliera San Camillo-Forlanini,
Roma; °°°Azienda Ospedaliera Ferrarotto, Catania; “Ospedale San
Raffaele, Milano; ***Università di Genova; ̂ CEFPAS, Caltanissetta

Rationale. According to WHO guidelines, continuing medical
education should be closely into line with health needs and
learned-centered. Moreover, trining programmes should give the
opportunity to learn how to solve problems in a multiprofes-
sional way. These considerations gave rise to the idea to carry
out an Educational Course for Hematologists and Pathologists,
in close colaboration with both the Scientific Societies, sup-
ported by the CEFPAS center of Caltanissetta (Sicily). The main
goals of the Course, helded in Caltanissetta were the following:
to provide advanced knowledges in the field of non-Hodgkin’s
lymphomas;  to improve the attitude of correlating clinical, mor-
phological, phenotypic and biological data as a means for devel-
oping and using formal decision trees;  to encourage the differ-
ent specialists involved, as a team, in the management of a
patient affected by malignant lymphoma to share decision
responsibilities, so enhancing health care quality. Course Plan-

ning and Making. The course structure comprised six tutorial,
centered on small-group tutor assisted learning with the method
of problem-solving, using simulated cases. A plenary session fol-
lowed for reporting back group work, for appraisal, demonstra-
tion of understanding of the problem and satisfactory respon-
dence to the learning issues and consultation with the experts
(a pathologist and a hemathologist) about the critical items.
Academic lectures by the experts concluded the session. The fifty
attendants, admitted according to pre-defined criteria, were pro-
vided with educational handouts, for indipendent study. The
teaching-team (equally distributed between Hematologists and
Pathologists) included tutors and experts, with recognized pro-
fessional skills in the diferent issues examined. Course prepara-
tion consisted in the following steps: survey of the educational
needs; definition of the learning issues (proper use of the pro-
posed WHO classification of lymphoid neoplasm; standardization
of flow-chart for differential diagnosis, according to Evidence-
Based Medicine; staging and therapeutic approach planning
according to quality standard and cost/benfits ratio; evaluation
of response to therapy); tutors’ training; planning of perfor-
mance indicators to assess achievement of organization given
objectives (interest for issues, usefulness of gained professional
ability, achievement of learning goals, efficacy of educational
methods used, efficacy of the course, adequacy of course lenght,
active role of attendants, usefulness of distributed educational
material, organisation and management adequacy); preparation
of self-assessment instruments to check the learners’ gain pro-
ficiency. Results and conclusions. The attendants satisfaction
index, in terms of perceived quality and scored by the evalua-
tion questionnaire at the end of the course, was altogheter of
the 84% (67-96%). The learning evaluation, scored by the con-
frontation between the pre- and post- test results, shows a sig-
nificant increase in the percentage of correct answers. The
results of this educational experience strongly suggest that the
Problem-solving with small-group tutorial represents an effi-
cient and effective educational method to optimize continuing
medical education processes.

PO357
FLOW CYTOMETRY IN THE DIAGNOSIS OF NON-HODGKIN’S 
B-CELL LYMPHOMAS: A PROPOSED SCORING SYSTEM

L. Cro, N. Zucal, M. Colombi, M. Goldaniga, S. Luminari,
L. Nobili, D. Intini, U. Gianelli,* A. Neri, L. Baldini
Unità Malattie Linfoproliferative, *U.O. Ematologia, Dipartimen-
to di Ematologia, Ospedale Maggiore IRCCS; Divisione di Anato-
mia Patologica, Azienda San Paolo, Milano

We evaluated the sIgk/sIgl ratio in 357 tissue suspensions
suspected of being involved by lymphoma (279 lymph nodes, 21
spleen, 8 tonsil, 49 other) by means of flow cytometry (CFM); 25
cases were unevaluable because of CD19+ lymphocyte percent-
age ≤ 5% (14 cases: 3.9%) or the absence of sIg expression (11
cases, 3.1%). Of the 332 evaluable cases, 226 had a histological
diagnosis of B-cell lymphoma (B-NHL). Light chain restriction
(sIgκ/sIgλ ratio ≤ 0.5 or >4.0) was demonstrable in respective-
ly 73 (32.3%) and 141 cases (62.4%), whereas the ratio was
conserved in 12 cases (5.3%). In the remaining 106 cases with
a histological diagnosis other than B-NHL, light chain restriction
was demonstrable in five (4.7%), although three of these were
histologically diagnosed as having B-NHL on the basis of a sub-
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sequent biopsy. Evaluation of the sIgk/sIgl ratio in the diagno-
sis of B-NHL had a sensitivity of 94.7%, a specificity of 95.3%,
a positive predictive value of 97.7% and a negative predictive
value of 89.4%. In the cases with sIg resctriction, the following
panel of MoAbs was evaluated by means of multiparametric
CFM: the class and intensity of sIgs, CD5, 23, 10, 79b, 1c, 11a,
11c, 49d, 43, FMC7. We therefore verified the applicability of a
diagnostic scoring system similar to that we have proposed for
the diagnosis of mature B cell CD10-negative leukemias (future
publication). By maintaining the same scores for some reactiv-
ities (sIg dim =2, sIg bright =0, CD5+CD23+/± = 2, CD5+CD23- =
1) and introducing a score for CD5 negativity (= - 2) and CD10
reactivity (= 5), four diagnostic clusters were identified: A (score
3-4) 29 cases; B (score 1-2) 28 cases; C (score < 1) 98 cases; D
(score ≥ 5) 57 cases. The validity of the system was verified in
204 cases in which a final histological diagnosis was available.
Cluster A seems to identify forms of CLL-lymphocytic lymphoma
(accordance in 22/29 cases, 76%); cluster B included mantle cell
lymphomas and atypical forms of CLL (accordance 20/26 cases,
77%); cluster C was the most heterogeneous, including forms of
marginal zone lymphoma and immunocytoma (40/93, 43%) and
large-cell lymphomas (35/93, 37.6%); cluster D mainly includ-
ed forms of follicular lymphoma (48/56, 86%). Our results show:
1) the reliability of evaluating the sIgκ/sIgλ ratio in the diag-
nostic screening of B-NHL; 2) the ability of an immunopheno-
type scoring system based on the reactivity of a few markers in
identifying different histotypes; and 3) the immunophenotype
score was not accurate in some cases in which, however, further
genetic and molecular evaluations revealed atypical pictures.

PO358
A PROSPECTIVE RANDOMIZED GISL TRIAL (LL01) FOR THE TREATMENT OF
NON-FOLLICULAR SMLL B-CELL LYMPHOMAS

M. Colombi, S. Luminari, C. Stelitano, S. Sacchi, F. Merli,
P. Gobbi, M. Lombardo, M. Brugiatelli, M. Federico, L. Baldini,
A.T. Maiolo per il GISL
U.O. Ematologia, Ist. Scienze Mediche dell'Università, Centro G.
Marcora, Ospedale Maggiore, IRCCS, Milano

In July 1993, GISL proposed a protocol for the study and treat-
ment of low-grade non-Hodgkin lymphomas of extra-follicular
origin and related leukemias. This prospective randomized study
involved pts with a histological or immunocytomorphological
diagnosis (on blood and/or bone marrow samples) of lymphocytic
lymphoma, lymphoplasmocytic lymphoma/immunocytoma, B-
monocytoid/marginal zone lymphoma, and splenic lymphoma
with villous lymphocytes. Patients with classic CLL were ineleg-
ible. Treatment was given to pts in stage III, IV and II with more
than three involved sites, and those with active leukemia, defined
as the presence of at least one of the following: B symptoms,
bulk, anemia, thrombocytopenia, lymphocyte doubling time <12
months or a volumetric increase in at least three nodal sites.
Group A received HDChl-P, chlorambucil 15 mg/m2 /day and
prednisone 100 mg/day p.o. for 5 days every 28 days; group B
received HDChl-PE, HDChl-P + epirubicin 60 mg/m2 i.v. on day
1. In the case of CR or PR after three cycles, the treatment was
continued for a further five cycles; in the case of SD or PD, the
pts on HDChl-P were switched to CEOP and those on HDChl-PE
to FAMP. At the end of eight cycles, the pts were randomized to
IFN maintenance treatment vs observation. The aims of the study

were to evaluate: a) the validity of the proposed criteria for
defining indolent disease; b) the effect of epirubicin on thera-
peutic response; c) the effect of IFN on response duration; d) the
efficacy of FAMP as second-line treatment; e) the behaviour of
pts with a histological vs immunocytomorphological diagnosis.
As of 1 April 2001, 217 pts had been registered in the study: 164
with active and 53 with indolent disease. Among the patients
with active disease, only 133 were considered eligible for data
evaluation (mean age 62.2 yrs, M:F ratio 66/67), 93 with a his-
tological and 40 with a cytological diagnosis. More than 90%
were in stage IV; B symptoms were present in 21 pts and
increased serum LDH levels in 42. The median follow-up is now
32.2 months (2-93). Among 114 evaluable pts, induction ther-
apy led to 33 CR (28.9%), 50 PR (43.9%) and 31 SD/PD (27.2%).
There do not seem to be any differences relating to the type of
therapy (CR+PR in 42 group A pts vs 40 group B pts.) or the type
of diagnosis. No particularly severe WHO toxicity was observed.
In responsive pts., 35 relapses/progressions were observed with
a median Time To Progression of 42 mos. independently of the
treatment arm. 

PO359
PRIMARY SPLENIC LYMPHOMA IS VERY FREQUENTLY A 
HEPATITIS C VIRUS-RELATED LYMPHOPROLIFERATIVE DISEASE

A. Severino, A. De Renzo, S. Costantini, M. Picardi, M. Persico,*
B. Rotoli
Cattedra di Ematologia, Università Federico II; *Divisione di Med-
icina Interna, II Università, Napoli

During the past ten years we have observed 11 patients with
Primary Splenic Lymphoma (PSL), defined as histologically proven
non-Hodgkin’s lymphoma (NHL) in the removed spleen in
absence of other NHL localisation (no superficial nor deep-seat-
ed lymph nodes by US or CT scan, absence of bone marrow
involvement by flow cytometry and bone biopsy). They were 7
males and 4 females, age ranging 46-70 (median 57). At splenec-
tomy, spleen size ranged 0.16 to 1.8 kg (median 1 kg); macro-
scopically, spleen pattern was nodular in 10 cases and diffuse in
one. Histological grading (WF and REAL) was considered low in
2 cases, intermediate in 2, high in 7. When tested for HCV anti-
bodies, 9 out of the 11 patients were found to be positive, while
all were negative for HBV antigens and antibodies. Of the 9
HCV+ patients, 5 had chronic active liver disease, 2 had cirrho-
sis, the other two had no sign of liver disease. After splenecto-
my, 10 patients received chemotherapy, which was well toler-
ated; one patients was not treated. All patients are surviving
with a follow up ranging 0.1 to 10.5 years (median 3.7 year).
Spleen as the primary and unique site of NHL is rarely reported.
We would like to stress two aspects of PSL which emerged from
our series: the exceedingly high prevalence of HCV infection and
the favorable prognosis following adequate treatment. As for
HCV, a prevalence of infection in PSL of about 80% (9 out of 11
cases) largely exceeds that observed for nodal NHL even in the
geographic areas from where the highest prevalence has been
reported (Italy 10-20%). Such a high prevalence suggests that
HCV is involved in splenic lymphomagenesis, either directly or
indirectly. This suggestion is supported by the finding that even
other lymphomas with predominant spleen involvement (SLVL,
WM) have shown the highest HCV infection prevalence. It
remains to be clarified why splenic lymphocytes should be proner
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to transformation as compared to lymphocytes in other sites.
Another point that needs clarification is whether PSL is associ-
ated to HCV infection only in areas where HCV prevalence in the
general population is relatively high; a different approach to
confirm such prevalence is to investigate whether PSL occur-
rence is higher in geographic areas where HCV infection is more
frequent. As for the outcome, all our patients were submitted to
diagnostic/therapeutic splenectomy; after surgery, high and
intermediate NHL received CHOP or CHOP-like regimens, while
low grade were treated with fludarabine (with the exception of
an elderly patient who received no further treatment). Treat-
ment was given at standard doses in all patients, and tolerance
was excellent, with no signs of viral reactivation. All patients are
alive and lymphoma-free. Thus, it seems that splenectomy fol-
lowed by standard chemotherapy is an effective treatment for
PSL, even if associated to HCV infection.

PO360
MUCOSA-ASSOCIATED LYMPHOID TISSUE LYMPHOMA OF THE SALIVARY
GLANDS: REPORT OF 20 CASES

A. Ambrosetti, L. Lenzi, M. Lazzarino, M. Chilosi, P. Caramaschi,
E. Orlandi, L. Arcaini, R. Zanotti, F. Canal, G. Pizzolo 
Departments of Clinical and Experimental Medicine and of
Pathology, University of Verona, and Division of Hematology,
IRCCS, Policlinico S. Matteo, University of Pavia

Salivary glands represent one of the main sites of involvement
of non-gastrointestinal MALT Lymphomas. Primary salivary gland
MALT lymphoma is a rare disease, often associated with autoim-
mune diseases (e.g. Sjögren syndrome) and HCV infection, and
data regarding their clinical behaviour are scanty. Twenty cases
of primary salivary gland MALT Lymphomas (2 males and 18
females, aged 21 to 75 years - median 60 years) had been diag-
nosed in our Institutions between July 1989 and February 1999.
The histological diagnosis was made according to the REAL/WHO
Classification. In 19/20 pts. parotid gland was involved (in 6 cas-
es the involvement was bilateral), in 1 case a minor salivary gland.
The infiltration of a cervical lymph-node and bone marrow was
present in 1 and 2 pts respectively. Staging according to Lugano
System was: stage I = 17 pts, stage II = 1, stage IV = 2. Previous
history of Sjögren syndrome, and Helicobacter Pylori-positive
gastritis were present in 4 and 5 pts respectively. HCV Ab were
positive in 5 of the 16 evaluated pts. Treatment consisted in:
local surgery in 10 pts. (+ radiotherapy in 2, + chemotherapy in
2), chemotherapy in 7 (+ radiotherapy in 2, + αIFN in 1), RT alone
in 2, no therapy in 1. CR was achieved in 11 cases, PR in 3, sta-
ble disease in 5. One pt. was not evaluable. The median follow-
up is 58 months (range 6-110); 17/20 pts (85%) are alive. His-
tological transformation in high grade lymphoma occurred in 2
pts. who died of disease progression. One pt. died of unrelated
causes. In conclusion, our data confirm that salivary gland MALT
lymphoma is a rare disease occurring preferentially in women
and often associated with Sjögren syndrome and HCV infection.
Although the transformation in high grade lymphoma is possi-
ble, the behaviour is mostly indolent. Local treatment (surgery,
radiotherapy) seems to be adequate in most cases.

PO361
INCREASED INCIDENCE OF HEPATIC INVOLVEMENT IN PATIENTS WITH 
NON-HODGKIN'S LYMPHOMA AND HEPATITIS C VIRUS INFECTION

C. Visco, A. Ambrosetti, M. Colosio, M. Gottardi, H. Aqel,
M. Draisci, A. Andreini, G. Pizzolo

Department of Clinical and Experimental Medicine, Section of
Hematology, University of Verona

Several studies suggest a possible role of hepatitis C virus
(HCV) in the pathogenesis of non-Hodgkin’s lymphoma (NHL).
This association seems to be present only in some geographical
areas, for B-cell NHL, and with preferential extranodal localiza-
tions. Few cases of primary hepatic NHL with concomitant HCV
infection have already been reported. We describe here clinical
and pathological features of HCV-positive NHL patients with
liver involvement. We retrospectively analyzed NHL patients
tested for HCV antibodies, without any obvious risk factor for
HCV infection, seen in our Institution between 1991 and 2000.
We identified 63/355 patients (18%) who were positive for HCV-
antibodies (Ab) tested by ELISA and RIBA. Eight of the 63 posi-
tive patients (13%) presented with lymphoma involving the liv-
er. Of interest, in patients who were negative for HCV-Ab hepat-
ic involvement was significantly less frequent (7/292) when
compared to HCV-positive patients (p<0.01). Of these 8 patients,
4 were males, and median age was 70 years (range 52-81). All
these patients had positive RT-PCR for HCV-RNA sequences,
documenting an active viral infection. Cryoglobulines were pos-
itive in half of the patients. By ultrasounds or liver biopsy, 4
patients had cyrrosis, and 3 had chronic hepatitis at the time of
diagnosis of lymphoma. Diagnosis of NHL was made on liver
biopsy in 6, and on bone marrow and lymphnode biopsy in the
remaining 2. Liver specimens were classified as diffuse large B-
cell lymphoma (B-DLCL) in 4, and as follicular center cell lym-
phoma (FCCL) in 2. The other 2 patients, both with B-DLCL, had
clinical and radiological evidence of liver involvement by the
tumor. Two patients had primary hepatic B-DLCL, and were clas-
sified as Ann Arbor stage IE. All other patients had stage IV
because of bone marrow involvement (5), diffuse lym-
phoadenopathy (3), and spleen involvement (4). Hepatic involve-
ment consisted of a single lesion in 5 cases, and multiple lesions
in 3. At the time of diagnosis LDH was elevated in all patients,
while AST and ALT were abnormal only in 2 cases. Only one
patient did not receive any treatment due to advanced age and
low performance status, while the remaining 7 were treated
with CHOP or CHOP-like regimens without any complication
due to HCV infection. None of the treated patients had to stop
the treatment because of liver function impairment. We con-
clude that in our NHL series hepatic involvement was signifi-
cantly more represented in HCV infected patients, and con-
comitant involvement of spleen and bone marrow was frequent.
This observation needs further investigations, in relation to the
possible role of this hepatotropic and lymphotropic virus in lym-
phomagenesis.
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PO362
ANTIBIOTIC THERAPY OF LOW-GRADE GASTRIC MUCOSA-ASSOCIATED 
LYMPHOID TISSUE LYMPHOMA: STUDY OF 51 PATIENTS

L. Alinari, V. Stefoni, M. Tani, P. Albertini, E. Vigna, A. Gabriele,
G. Musuraca, P.L. Zinzani, M. Baccarani, S. Tura
Institute of Hematology and Medical Oncology “L. e A. Seràgno-
li” University of Bologna

Although cure of Helicobacter pylori (HP) infection has given
good remission rate in low-grade gastric mucosa-associated
lymphoid tissue (MALT) lymphoma patients, it remains unclear
which patients stand to benefit from front-line treatment with
antibiotics. 51 low-grade gastric MALT lymphoma patients with
stage IE were followed after treatment of HP infection with up
two regimens of antibiotics in a sequential study. All patients
were monitored by endoscopic ultrasonography during the fol-
low-up. Of the 51 patients, 45 (88%) achieved eradication of HP.
Complete MALT lymphoma regression was observed in 31 (61%)
patients with a median time required to achieve histologic
regression of 6 months (range 1-14 months). Four of these 31
(13%) patients were still positive for HP at the end of antibiot-
ic treatment. Only 3 out 31 (10%) had a local relapse within the
first 20 months: in all these cases tumor progression was defined
by endoscopic evaluation. Tumors in the distal stomach were
associated with more favorable response than those in the prox-
imal stomach or with diffuse infiltration. With a projection at 42
months, the relapse-free survival curve was 88%. A specific sub-
set of low-grade gastric MALT lymphoma patients, including
stage IE with proximal or distal infiltration, seem to be the best
candidates for cure with the antibiotics alone. In some patients,
evidence of HP at diagnosis or relapse is probably not necessary
for these lymphomas to respond to antibiotics. For restaging and
follow-up, endoscopic ultrasonography can play a pivotal role for
evaluation of any lymphomatous disease. 

PO363
FOCAL LIVER LESIONS IN NON-HODGKIN’S LYMPHOMA: PREVALENCE,
CLINICAL SIGNIFICANCE AND ROLE OF HEPATITIS C VIRUS INFECTION

G. Civardi, D. Vallisa, R. Bertè, A. Lazzaro, C.F. Moroni, 
L. Cavanna
1a Divisione di Medicina ed Ematologia, Programma Oncologia
Ematologia, Azienda USL di Piacenza, Ospedale Civile, Piacenza 

The imaging techniques, like ultrasonography (US) or com-
puted tomography (CT) allow complete liver scanning and the
accurate detection of the focal lesions in the liver parenchyma.
The occurrence of such lesions in a patient with non Hodgkin’s
lymphoma (NHL), both at onset of the disease or during the fol-
low up, is of great significance, because it affects staging, prog-
nosis and therapeutic choices. Moreover, the occurrence of focal
liver lesions in patients with lymphoma is generally regarded as
a liver involvement of the disease. Nonetheless, data on the
prevalence and clinical significance of focal liver lesions occur-
ring in these patients are fragmentary and very poor. Therefore,
we evaluated retrospectively the prevalence, nature and clinical
significance of focal liver lesions diagnosed with imaging tech-
niques (ultrasonography and computed tomography) in a series

of 414 consecutive patients with NHL. The pathologic nature of
the lesions was established by ultrasound (US) giuded biopsy,
evaluation of the response to chemotherapy for the underlying
disease and clinical and US follow up. Subtype of NHL (aggres-
sive or indolent), Hepatitis C virus (HCV) status and occurrence
of second malignant tumours were also considered. Among our
414 cases, were detected 129 focal liver lesions (76 at onset
and 53 during the follow up). Hepatic involvement by NHL was
diagnosed in 69 cases (53.5%: 30 at onset and 39 during the fol-
low up) and it was more frequent in patients with aggressive
NHL. Neoplastic, non NHL lesions were detected in 10 cases,
including 7 cases of Hepatocellular Carcinoma (HCC) and 3 of
metastasis. The remainder 50 focal lesions were benign. All the
cases of HCC occurred in HCV positive patients. Excluding HCC,
no differences were found in the prevalence and pathologic
nature of focal liver lesions and occurrence of second malignant
tumours between HCV negative and HCV positive NHL patients.
We conclude that the focal liver lesions detected in NHL patients
are frequently unrelated to the underlying disease. Consequent-
ly, all lesions detected in these patients should undergo a com-
plete diagnostic work up. Finally the not rare occurrence of HCC
in HCV positive patients, must be kept in mind. 

PO364
HD-MACHOP (INVOLVED FIELD RADIOTHERAPY) AND AUTOLOGOUS STEM
CELL TRANSPLANTATION AS FRONT LINE THERAPY FOR PATIENTS WITH
HIGH-INTERMEDIATE AND HIGH RISK NON-HODGKIN’S LYMPHOMA

G. Fuga, F. Zaja, A. Sperotto, S. Prosdocimo, T. Michelutti,
D. Damiani, R. Fanin
Clinica Ematologica, Policlinico Universitario, Udine  

Introduction. Patients with high-intermediate (HI) or high (H)
risk non-Hodgkin’s lymphoma (NHL) according to the Interna-
tional Prognostic Index (IPI) have a poor outcome, with a 5-years
projected survival of 40% and 30 %, respectively. Herein we
report the results of an ongoing prospective single centre clini-
cal trial for patients with HI and H IPI risk NHL, based on the
administration of an intensified third generation induction reg-
imen (HD-MACHOP), RT on initial bulky or localised post induc-
tion residual disease, peripheral blood stem cells collection (PBSC)
and autologous stem cell transplantation(ASCT). Patients and
methods. Inclusion criteria were the following: age less than 60
years old, HI or H IPI risk, high risk histology (with the exclusion
of precursor B or T-cell and mantle cell NHL), no previous treat-
ment, HIV negativity, absence of other concomitant important
diseases. The induction therapy with HD-MACHOP consists in
the administration of HD-MACHOP/A (prednisone 60 mg/m2 day
1 to 14, vicristine 2 mg day 1, cyclophosphamide 800 mg/m2 day
2, adryamicin 60 mg/m2 day 2, cytosine-arabinoside 1000 mg/m2

day 2, methotrexate 1500 mg/m2 day 3) alternated to HD-
MACHOP/B (prednisone 60 mg/m2 day 1 to 14, vicristine 2 mg day
1, ifosfamide 800 mg/m2 day 2 and 3, adryamicine 60 mg/m2 day
2, cytosine-arabinoside 2000 mg/m2 day 2 and 3, methotrexate
500 mg/m2 day 3) to be repeated every 21 days for 6 courses.
Patients in complete (CR) or partial remission (PR) undergo PBSC
collection with G-CSF after the fourth or fifth HD-MACHOP or
within three months after the last HD-MACHOP course. ASCT is
performed using BAVC as conditioning regimen (carmustine,
cytosine-arabynoside, etoposide, cyclophosphamide). Results. At
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present 18 patients (14 HI and 4 H risk), median age of 55 years
(range 20-55 years), have been registered into the study. Fifteen
patients completed the induction therapy, 4 patients underwent
RT. Adequate SC collection was reached in 11/15 patients (medi-
an number of CD 34+ve cells 2.4×106/kg, range 1.1-3.2×106/kg).
Nine out eleven patients underwent ASCT while 2 patients
refused. After the induction therapy 9/15 patients (60%) achieved
CR, 3/15 (20%) achieved PR and 3/15 (20%) were considered no
responder. After a median follow-up of 20 months (range 3-30
months), 15/18 patients are alive (83%) and 3/18 died due to
lymphoma; 3/18 patients are still not evaluable for remission
status because in treatment with induction therapy; 12/15
patients (80 %) are alive in CR and 3/15 (20%) patients are alive
in PR. During HD-MACHOP therapy, grade III-IV° WHO anemia,
thrombocytopenia and neutropenia were registered in 6/18, 5/18
and 14/18, respectively. One patient developed grade IV° pneu-
monia infection after the third course; four patients necessitat-
ed red blood cells and one patient platelets transfusion. Extra-
hematological toxicity consisted of grade IV mucositis in 6
patients. Conclusion: These preliminary results underline the fea-
sibility and the efficacy of this intensive front line therapeutic
program and stimulate further patients’ accrual.

PO365
USE OF THERAPY WITH RITUXIMAB PLUS INTERFERON-α IN RELAPSED
AND REFRACTORY DIFFUSE LARGE B-CELL NON-HODGKIN’S LYMPHOMA

A. Lazzaro, R. Bertè, D. Vallisa, G. Civardi, C.F. Moroni,
L. Cavanna
Department of Internal Medicine and Onco-Hematology, City
Hospital, Piacenza

Rituximab is a chimeric anti-CD20 monoclonal antibody con-
taining human IgG1 and κ constant regions with murine vari-
able regions. The efficacy and safety of rituximab have been
demonstrated in patients with relapsed or refractory low-grade,
and follicular non-Hodgkin’s lymphoma (NHL) in several clinical
trials. Previous experience with rituximab in patients with dif-
fuse large B-cell lymphoma (DLCL) is limited, but a significant
activity of rituximab was demonstrated also in this subset of
patients. Interferon-α has long been known to be active in low-
grade NHL, and recently it has been shown that interferon-α is
an active drug also in DLCL. Based on these data and on our
previous experiences of a phase II study of rituximab after prim-
ing with interferon-α in patients with low-grade/follicular B-cell
lymphoma, we treated three cases with relapsed and refractory
DLCL with rituximab in combination with interferon-α and we
report here the results of this treatment. The patients were 45–,
37– and 67-year-old males, respectively, and their stage dis-
ease was IIA (one case) and IVA (two cases). All the patients
were firstly treated with a third-generation chemotherapy reg-
imen (Promace-CytaBOM) plus involved field radiation therapy,
and a complete remission (CR) was achieved. Unfortunately, the
lymphomas relapsed in a time variable from six months to four
years. One case had a leukemic evolution. A therapy with inter-
feron-α was then started in all cases at a dose of 1.5 MU/day
subcutaneously for five out every seven days for the first week
and then at a dose of 3MU/day during the second week. At day
15 they received the first rituximab injection at 375 mg2, which
was repeated at days 22, 29 and 36. Interferon-α doses were
maintained at 3 MU/day during the third week and then

increased to 6 MU/day during the fourth and fifth weeks. After
this course of rituximab plus interferon-α all the patients
obtained a complete remission. The lymphonodes or bone mar-
row involvement disappeared. In one case was also achieved a
complete molecular response. The therapy with rituximab in
combination with interferon-α was well tolerated and there
were only few episodes of grade 3 neutropenia. This report shows
that the use of interferon-α in combination with rituximab was
effective and well tolerated in aggressive lymphomas and that
represents a usefull aid to manage the relapsed disease.

PO366
CORRELATION BETWEEN HEPATITIS C VIRUS INFECTION AND 
B-CELL NON-HODGKIN’S LYMPHOMA IN DIFFERENT GEOGRAPHICAL AREAS

D. Vallisa, V. Callea,* C.F. Moroni, C. Stelitano,* G. Civardi,
R. Bertè, A. Lazzaro, L. Cavanna
Onco-Hematology Department, Civic Hospital, Piacenza; *Hem-
atology Department, Reggio Calabria

In order to study the role of HCV infection in B-NHL we eval-
uated consecutive, previously untreated patients affected by B-
NHL, diagnosed according to REAL classification in Piacenza (306
patients, Northern Italy) and in Reggio Calabria (111 patients,
Southern Italy). Antibodies against HCV were detected in 135
among 417 patients (33%) by ELISA assay; in all but one the
data matched with PCR analysis. Both in the North and in the
South this prevalence was significantly higher than matched con-
trol population (p<0.001). Nevertheless, we observed an higher
percentage of HCV positive lymphomatous patients in the North
(35% versus 24% in the South). Hystological subtypes were dif-
ferently distributed between HCV+ patients and negative ones,
although not statistical significant (p=0.08): immunocytoma was
more represented in HCV positives (adjusted residual +2.5), while
MALT lymphoma was less (a.r.–1.4) as well as anaplastic B cell
lymphoma (a.r.–1.9). However, separate analysis revealed that in
Piacenza hystological differences between HCV+ and HCV nega-
tive patients reached statistical significance (p=0.02). Patients
with HCV infection were older (65.8±12.9 vs. 61.6±14.2 years,
p=0.001) and more frequently women (86 of 135, p<0.001).
Extranodal localization was found in 258 patient (62%). The
spleen was the most involved extranodal site (77 patients, 30%),
the stomach was the second (49 cases), the dermis the third (25
cases). Among extranodal localizations only orbit differed among
HCV+ (6 cases) and HCV negative patients (4 cases). In the North
orbit was more involved than in the South (3% versus 1%). We
did not find an increase chemotherapy related hepatic toxicity in
HCV+ patients, with the exception of patients who underwent
methotrexate containing regimens. Therefore in our study HCV+

lymphomatous patients were safely managed with CEOP regimen:
only one toxicity among 44 cycles. Moreover, among 7 patients
who experienced hepatic toxicity by methotrexate, six were able
to ultimate CEOP administration. Both in the North and in the
South overall survival and event free survival (Kaplan Mayer, log
rank test and Cox’ regression) were not significantly influenced
by HCV. So we were able to confirm a significant prevalence of
HCV infection in B-NHL in different geographical areas, with the
same characteristics concerning age and sex. On the other side
we had to register some differences between North an South
Italy such as the amount of prevalence, hystological type and
extranodal localization. 
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PO367
ROLE OF LOW DOSE 2-CDA IN THE TREATMENT OF INDOLENT 
LYMPHOPROLIFERATIVE DISORDERS

G. Cervetti, N. Cecconi, F. Caracciolo, M. Petrini
Department of Oncology, Division of Hematology, University 
of Pisa

Cladribrine (2-CdA) is a purine analogue active against divid-
ing and resting lymphocytes thanks to its capacity to inhibit
both DNA synthesis and repair. This drug could play an impor-
tant role in the treatment of low grade NHL because most cells
in these disorders are in the resting phase. Several clinical stud-
ies have shown 2-CdA’s activity in numerous indolent lympho-
prolipherative disorders such as HCL, CLL, lymphoplasmocytic
lymphoma (LCP), Waldenstrom’s macroglobulinemia (WM), cuta-
neous T-cell lymphoma. In patients affected by WM, three cycles
of 2-CdA at a dose of 0.1 mg/kg/die or 0.12 mg/kg/die, respec-
tively for 7 or 5 consecutive days, resulted effective. Overall
response rates of 50-85% in untreated patients and of 35-50%
in previously treated ones were observed. With the aim to eval-
uate the efficacy and toxicity of the 2-CdA at a lower dose-
intensity, 15 patients with indolent NHL (6 with WM, 9 with
LCP) were treated with the drug infused as bolus intravenously
at a dose of 6 mg/m2 once a week for a total of six courses. In
this series, median age was 63 (range 48-77 years). Patients
were 5 females and 10 males; 8 patients were previously treat-
ed (3 with clorambucil or/and cyclophosphamide orally; 3 with
CVP schedule; 1 with FLIDA schedule; 1 with Rituximab).
Splenomegaly was present in 10 pts. Lymphoadenophaties in 4.
The median level of monoclonal IgM (n=10) was 2326 mg/dL
(range 636-8563 mg/dL), and the median LDH (evaluable in 12)
was 377 (range 253-751 U/l). 14/15 patients were evaluable for
response. One patient with lymphoplasmocitoid NHL (1/14=7%)
achieved a complete response and 2 (1 WM; 1 LCP) a partial
response (2/14=14%), for an overall response of 21%. In four of
the 11 non responder patients a decrement of the serum IgM
and/or of bone marrow infiltration was found; 2 progressed, and
the remaining 5 had stable disease. The treatment was general-
ly well tolerated, without serious infectious events. The main
side effect was myelosuppression. Neutropenia and thrombocy-
topenia of grade ≥ 3 were not observed. Four patients showed
neutropenia of grade 2.  With a median follow up of 16 months,
results show that the schedule employed was able to stabilise
WM and LCP; in 9/11 non responder patients a mild improve-
ment of signs and symptoms or stable disease was found, with-
out important side effects. Moreover, other treatments were not
required for at least 6 months. This schedule could be used in
subjects with relapse or refractory WM and LCP, age>60 years
and poor PS (ECOG≥2) who could not tolerate more aggressive
therapies in order to obtain an improvement of symptoms and
a stabilisation of the disease, with a good compliance and with-
out any important toxicity. 

PO368
FDG-PET FOR POST-TREATMENT EVALUATION IN HODGKIN’S DISEASE IN
COMPARISON WITH CLASSICAL COMPUTED TOMOGRAPHY SCAN 
IMAGING

L. Rigacci, R. Alterini, F. Bernardi, L. Vaggelli,* M. Matteini,*
A. Castagnoli,* A. Carpaneto, P. Rossi Ferrini
Divisione di Ematologia, *Unità Operativa Medicina Nucleare 2,
Azienda Ospedaliera Careggi e Università di Firenze

Background: The continuos improvement in chemotherapy
and radiotherapy has resulted in high overall survival rates in
patients with Hodgkin’s disease. Although computed tomogra-
phy (CT) is still the main imaging modality for the restaging in
the post-therapy setting where residual masses are found it is
often unable to differentiate residual disease from fibrosis. In the
present study we want to evaluate the role of the FDG-PET com-
pared with CT in the posttreatment evaluation of patients with
HD. Patients and Methods. Twenty-five patients were included
in our study; they were recruited for FDG-PET evaluation
between june1999 and september 2000. The characteristics at
diagnosis of patients were the following: 13 were female and 12
male; 13 were II stage, 8 III stage and 4 IV stage; ten patients
(40%) presented systemic symptoms. According to histotype 18
patients were nodular sclerosis, 5 mixed cellularity and 2 lym-
phocytic depletion. Fifteen patients (60%) were treated with the
combination between chemotherapy and radiotherapy and 10
were treated only with chemotherapy. The FDG-PET and CT were
performed in 18 patients during follow-up or at the end of ther-
apy to evaluate the remission and in 7 cases they were per-
formed because of a doubt of relapse during follow-up. Results.
Globally we have observed agreement between FDG-PET and CT
in 14 cases out of 25 (56%). In particular in 5 cases out of 14
the two procedures were both positive for the presence of dis-
ease and all but one experienced a relapse and in 9 cases out of
14 both techniques were negative and confirmed the remission
condiction. In the remaining 11 patients out of 25 the two pro-
cedures were discordant: in 4 patients out of 11 CT was nega-
tive and FDG-PETpositive. Three patients out of 4 experienced a
relapse while the fourth patient was free from relapse upon
lymph nodes biopsy. In 7 patients out of 11 discordant cases
FDG-PET was negative and CT positive (in 4 of these cases the
CT study showed a suspiciuos mass in the mediastinum): in all
these cases after a median follow-up of 10 months (range 6 –
15 months) we have not observed relapses. Overall sensitivity
was 100% and 57% and specificity 88% and 55% for FDG-PET
and CT respectively. Conclusions. Our results, even if the follow-
up is still brief and the series is of few cases, seems to confirm
that FDG-PET is a very sensitive tool in assessing remission in HD
and of particulr value in the assessement of residual masses
showed by CT. 
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PO369
PREVALENCE OF TRANSFUSION-TRANSMITTED VIRUS IN PATIENTS WITH
LYMPHOMA

A. De Renzo,* E. Persico, M. Persico, A. Severino,* S. Costantini,*
R. Notaro,* R. Torella, B. Rotoli*
Internal Medicine and Hepatology Unit, II University of Naples;
*Chair of Hematology, Federico II University, Naples

Transfusion transmitted virus (TTV) was isolated in 1997 from
the serum of a patient with post-transfusion hepatitis. TTV is a
single stranded, circular DNA virus with a number of character-
istics typical of animal circoviruses. The role of TTV in the patho-
genesis of cryptogenic hepatitis seems negligible. However, its
role in causing diseases has not been completely ruled out. We
have looked for the presence of TTV DNA in serum samples of 76
unselected patients suffering from lymphomas (Hodgkin’s dis-
ease, HD or non-Hodgkin’s lymphomas, NHL) and of 30 healthy
controls, by hemi-nested polymerase chain reaction (PCR). The
patients were studied at the time of diagnosis and none had
been previously transfused. The age of patients ranged from 14
to 80 years (median 46). We found the presence of TTV DNA in
the serum of 26.6% of patients with NHL (12/45) and in the
serum of 32% of patients with HD (10/31). By contrast, we found
the viral DNA in only 4 of 30 healthy controls (13%). These pre-
liminary data do not allow any reasonable statistical analysis due
the small number of patients and healthy controls that we have
tested so far. Nevertheless, we think that it is interesting to
report the apparent increased prevalence of TTV infection in
patients suffering from lymphomas. This is in keeping with the
increased prevalence of HCV infection observed in NHL and with
the increased prevalence of HGV infection in both HD and NHL.

PO370
LOW-GRADE NON-HODGKIN’S LYMPHOMAS IN THE ELDERLY: IMPACT OF A
LOW-DOSE FLUDARABINE-BASED COMBINATION REGIMEN (mini-FLEC)

S. Gentili, M. Bocchia, C. Bigazzi, S. Marconcini, M. Lenoci,
M. Tozzi, F. Lauria
Department of Hematology, University of Siena

The clinical course of elderly patients with low-grade non-
Hodgkin’s lymphoma (LG-NHL) is often fluctuating and a ther-
apeutic approach may become necessary in patients with active
disease or progressive disease. Fludarabine (FLU) in association
with mitoxantrone and/or cyclophosfamide (CY) induces high
response rates (40-94%) in LG-NHL patients even though a high
incidence of documented infections is often reported. We have
previously shown the effectiveness and a mild toxicity of a low
dose FLU-based regimen (FLEC) including epirubicin (EPI) and
CY, in LG-NHL patients. In the present report we wanted to eval-
uate the efficacy and toxicity of FLEC regimen further reduced
in terms of EPI and CY doses (mini-FLEC): EPI 30 mg/m2 i.v. on
day one, FLU 15 mg/m2/day (max 25 mg) i.v. from day 1-4 and
CY 200 mg/m2/day i.v. from day 1-4 administered to a group of
20 untreated and previously treated advanced stage LG-NHL
elderly patients. The aim of the study was the reduction of ther-
apy-related toxicity without affecting the reported good
response rate. All 20 patients were evaluable for response with

30% of them achieving complete remission (CR) and 55% par-
tial remission (PR) (overall response 85%). Ten patients have
relapsed and 8 have died. Characteristics of all 20 patients
enrolled in the study and response rate are summarized in the
following table.

N° of pts CR PR CR+PR (%)

All patients 20 6 11 17 (85)
Male/female 11/9
Median age (range) 74 (65-82)
Histology

Mantle cell 8 2 5 7
B lymphocytic 3 - 2 2
Marginal zone 3 - 2 2
Follicular center 6 4 2 6

Stage 
IV 20 6 11 16 (80)
IV M 17 5 9 14 (82)
B symptoms 9 1 7 8 (88)
Previous therapy 10 2 5 7 (70)

Mini-FLEC was very well tolerated and most cases were able
to carry out the therapy without hospitalization experiencing
mild and transient side effects (mainly short lasting FUO and
neutropenia). No patients died of infectious complications. In
conclusion, despite a relatively small number of cases, Mini-
FLEC regimen seems to be an effective and safe treatment for
advanced treatment-requiring elderly LG-NHL patients.

PO371
CASTLEMAN’S DISEASE, MIXED VARIANT, OF THE MEDIASTINUM. 
A CASE REPORT

A. Candoni, R. Fanin, C. Scott,* M. Cerno, S. Prosdocimo,
M. Tiribelli, A. Sperotto, R. Stocchi, G. Fuga, F. Silvestri, F. Zaja,
L. Virgolini°
Division of Hematology, University Hospital, Udine; *Department
of Pathology, University Hospital, Udine; °Second Department of
Internal Medicine, Hospital of Pordenone

Castleman’s disease (CD), is a rare entity of unknown and con-
troversial pathogenesis and etiology, characterized by lym-
phoadenopathy with or without symptoms. Histologically it is an
example of the so-called atypical lymphoproliferative disorders;
three histologic variants (hyaline, plasma-cell and mixed) and
two clinical types (localized and multicentric) have been
described. We reported a case of thoracic localized, mixed vari-
ant, CD. Our patient is an asymptomatic 44-year old woman
with a three-month history of mild persistent microcytic anemia,
thrombocytosis, elevated erytrocyte sedimentation rate (ESR)
and polyclonal hyper-γ-globulinemia detected at a routine
check. Physical examination was unremarkable. Chest and Tho-
racic tomography (CT) revealed a large solitary well-circum-
scribed mass located in the left anterior superior mediastinum.
Bone marrow aspiration and biopsy showed no lymphomatous
or neoplastic infiltration. Transthoracic fine needle aspiration
cytology (FNAC) was non-diagnostic but the mass was thought
to be a possible thymoma; metastatic carcinoma and germ cell
tumor were excluded. Left thoracotomy was performed and the
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mediastinal mass removed. Histologic sections revealed the clas-
sic mixed variant of CD. The patient, after the surgical resection,
was treated with prednisone 1 mg/kg/die for 1 month. After a 6,
12, 24, 36-months follow-up, the laboratory tests are normal
and neither symptoms nor progression of disease were report-
ed. This case confirme that: 1) mediastinal localized CD is a rare
disorder (representing only about 1% of all mediastinal lesions)
with a favorable clinical course. The recommended primary treat-
ment is a complete surgical resection. Typical laboratory abnor-
malities (such as anemia, hyper-γ-globulinemia, elevated ESR,
etc) usually resolve within 30-60 day after surgical resection.
Close and long term follow-up is necessary to detect local recur-
rence and malignant sequelae; 2) CD should always be includ-
ed in the list of differential diagnosis of mediastinal masses
which are mostly malignant tumors (such as lymphomas, thy-
momas or metastases of lung cancer); 3) the role of CT guided
FNAC in the diagnosis of mediastinal epithelial neoplasms is well
established; however, its use for the diagnosis of mediastinal
lymphoproliferative disorders has been somewhat limited (CD
can be confused with other mediastinal lesions especially lym-
phomas or thymomas); in fact the aspiration smears are non
specific, showing only an abundance of lymphocytes; in these
cases mediastinoscopy or mediastinostomy are necessary to
enable a precise histological diagnosis.

PO372
IDARUBICIN, CISPLATIN, CYTARABINE, DEXAMETHASONE, (IPAD) AS 
SALVAGE/CONSOLIDATION THERAPY IN NON-HODGKIN’S LYMPHOMA,
PRELIMINARY DATA

L. Gargantini, A. Molteni, P. Bernuzzi, G. Muti, M. Montillo,
L. Marbello, A.M. Nosari, L. Barbarano, A. Cafro, E. Pungolino,
E. Morra
Division of Hematology, Dept of Oncology-Hematology,
Niguarda Ca’ Granda Hospital, Milan

The efficacy of a combination therapy including Cisplatin,
Cytarabine (ARA-C) and dexamethasone (DHAP) as salvage ther-
apy in refractory non-Hodgkin’s lymphoma (NHL) is well-known
from 1988, as is the possibility of obtaining an adequate periph-
eral blood stem cell mobilization and harvest. The combination
of Idarubicin and Cisplatin resulted an active and well tolerat-
ed therapy (Caracciolo et al. Leuk Lymphoma 1997) for elderly
patients (pts) with NHL. To evaluate the feasibility and tolera-
bility of the IPAD regimen as salvage therapy for pts with refrac-
tory NHL, heavily pretreated, or as consolidation therapy we
treated 10 pts (various histology) with this schedule: Idarubicin
10 mg/m2 d.1, Cisplatin 40 mg/m2 d.1, ARA-C 1 g/m2/12h d.2,
Dexamethasone 20 mg d. 1-2-3. It was administered: as con-
solidation therapy to 3/10 pts who are still in CR after 2,6, 29
months of follow up; as salvage therapy (at least 3 cycles) to
7/10 pts, 2 of whom obtained PR but relapsed after 4 and 5
months. Median follow up is 10 months. Grade 4 (WHO) hema-
tologic toxicity was observed in 4/10 pts, grade IV liver toxicity,
jaundice, in 1/10 pts. We also treated 15 pts with an intensified
schedule: idarubicin 10 mg/m2 d.1-3, Cisplatin 50 mg/m2 d.1-2,
ARA-C 2 g/m2/12h d.3, dexamethasone 20 mg d. 1-2-3. It was
administered: as consolidation therapy to 2/15 pts still in CR
after 19 and 24 months of follow up; as salvage therapy to 13/15
pts. Of this group 6/13 pts achieved a clinical response: 1/6 pt

is still in CR after a follow up of 43 months; 5/6 pts achieved PR
but 3/5 pts experienced progression after 6,11, 38 months. Medi-
an follow up is 13 months. We observed grade 4 hematologic
toxicity in all cases but only sporadic grade 1 renal, liver and GUT
toxicities. No death treatment related was documented. An ade-
quate PBSC collection was obtained in 4/5 cases. Conclusions.
These data show the feasibility of the IPAD regimen with toxic-
ity not higher than DHAP regimen, that is generally myelosup-
pression. Adequate mobilization and collection of PBSC is
allowed after the IPAD regimen. These data, mostly obtained in
a group of refractory NHL highly pretreated, are not sufficient
to evaluate the real efficacy of the IPAD regimen but stimulate
a study on patients refractory to the first line chemotherapy.  

PO373
SEQUENTIAL THERAPY WITH RITUXIMAB GRANULOCYTE-MACROPHAGE 
COLONY-STIMULATING FACTOR IN REFRACTORY HIGH-GRADE 
NON-HODGKIN’S LYMPHOMA

B. Casale, A. Abbadessa, L. Leparulo, L. Liguori, O. Villani,
G. Abbadessa, M.P. Ferravante 
Department of Internal and Experimental Medicine “F. Magras-
si”, II University of Study, Naples

Background. Rituximab showed a therapeutical activity in
NHL, both in monochemoterapy and in association with con-
ventional therapy. Cytolytic activity of this mAb is principally due
to its binding to CD20 antigen with successive Fc-mediated acti-
vation of host cytotoxic cells. With the aim to potentiate the
activity of these cells and of inducing the sensitization to lym-
phomatous clone, we evaluated the clinical efficacy with neo-
adjuvant aim of GM-CSF, a specific growth factor for monocy-
to-macrophage cells, granulocytes and dendritic cells. Case
report: An 67-years-old patient with HCV-related hepatitis and
diagnosis of aggressive CD20+ NHL, at stage IIIs, intermediate-
high I.P.I. score and P.S.=80%. After unsuccessful treatment for
severe neurological and hematological toxicities and resistance
to three different lines of chemotherapy (ProMACE-Cyta-BOM,
CNP, VNCOP-B), we decided to use Rituximab associated to GM-
CSF in the following schedula: GM-CSF 1 fl s.c. for 3 days fol-
lowed by Rituximab at 375 mg/m2 for 9 weekly infusions.
Results. Complete remission at 7 months follow-up. Discussion.
This case is the first described in literature of sequential use of
GM-CSF and Rituximab for the treatment of indolent or aggres-
sive NHL, refractory or relapsed. This therapeutic approach is
based on the following considerations: use of Rituximab to iden-
tify the B-cells compartment, where the neoplastic clone is pre-
sent, to enhance the cytotoxic pathways of the host and the
mobilization of antigens (neo-Ags) from eventual chimeric pro-
teins of the neoplastic cells; use of GM-CSF to expand the mono-
cyte-macrophage compartment, which are the major protago-
nists of the immune cytotoxic response mediated by Rituximab;
to give a growth factor to type I dendritic cells, when they dif-
fer from CD34+ and CD14+ precursors and they can recognize and
internalize neo-Ags, so trying to sensitize the immune system.
Conclusions. The drugs’ safety and the clinical response let us
extend the use of this treatment also to high-grade NHL: the
good results we achieved induce us to a prudent optimism,
because the follow up is short.
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PO374
PREVALENCE OF HEMATOLOGICAL MANIFESTATIONS OF 
HEPATITIS C VIRUS INFECTION

C. Mazzaro, L. Virgolini, S.A. Ermacora, L. Asquini, S. Pavanel, 
C. Comar,* F. Kikic,* F. Nascimben,* F. Zorat,* G. Pozzato*
Second Department of Medicine, Pordenone Hospital, *Depart-
ment of Medicina Clinica & Neurologia, University of Trieste

Aim: To assess the prevalence of hematological manifesta-
tions of hepatitis C virus (HCV) infection. Material and Methods:
We recorded the extra hepatic manifestations of HCV infection
by reviewing data obtained during the first visit of 210 consec-
utive patients with chronic HCV infection. Patients with posi-
tivity for HbsAg or HIV were excluded from analysis. The preva-
lence of dermatological, neurological, and nephrological mani-
festations, including the presence of autoantibodies and cryo-
globulin was assessed. Results. Extra hepatic manifestations
were found in 84 patients (40%), more frequently in cirrhosis and
in females. 73 patients (34%) had type II or III (87.6% and 12.4%
respectively) cryoglobulins. Among these patients, 30 (41%)
showed cryoglobulinemic syndrome with purpura of the lower
extremities (72%), weakness (73%) and arthralgias (68%).
Peripheral neuropathy was found in 36 cases (17%), Raynaud
phenomenon in 35 (17%), and sicca syndrome in 13 (6%). Ele-
vated levels of rheumatoid factor were found in 56 (27%), low
complement component four levels in 29 (14%). The biochemi-
cal evidence (high rheumatoid factor) of mixed cryoglobuline-
mia (MC) was observed a mean of 7 years before the clinical
manifestation of the disease in 10 patients (5%). Membrano
proliferative cryoglobulinemic glomerulo nephritis was found in
3 cases (1.4%). Low-grade non-Hodgkin's lymphoma (NHL) was
found in 10 patients (4.7%), nine of them showed type II MC,
while in one case no cryoglobulins were detectable. Three MALT
lymphoma of the stomach (1.4%), two diffuse large cell lym-
phoma (1%), and one chronic lymphocytic leukemia were found.
A monoclonal gammopathy was present in 21 (10%) patients
(IgG in 12 and IgM in 9), in one case a IgGκ plasma cell myelo-
ma was found. Autoimmune thyroiditis was observed in 3
patients (1.4%), porphyria cutanea tarda in 1 and lichen ruber
planus in 3 (1.4%). Elevated anti-nuclear antibodies were pre-
sent in 11 patients (5.2%), anti-mitochondrial in 3 (1.4%), and
anti-smooth muscle in 16 (7.6%). Conclusion: Extra hepatic
manifestations are frequently observed in HCV patients. The
most frequent hematological abnormalities include mixed cryo-
globulinemia and monoclonal gammopathy.  

PO375
ULTRASOUND-GUIDED BIOPSY OF THE SPLEEN: A SINGLE INSTITUTION
REPORT ON 150 PATIENTS

R. Bertè, G. Civardi, D. Vallisa, A. Lazzaro, C.F. Moroni, 
L. Cavanna
Department of Internal Medicine and Onco-Hematology,
Hospital of Piacenza

Ultrasound-guided fine-needle aspiration and tissue core biop-
sy (UG-FNB) of intra-abdominal lesions has become a widely
practised procedure, which has a major impact on patient man-

agement. However, despite the widespread use of these tech-
niques, there has been reluctance to apply them to the spleen.
The aims of this study were to evaluate the efficacy and safety
of UG-FNB and to summarize our experience with US-guided
biopsies in the spleen performed in 150 patients and to report the
technique, precaution, results and complications. One hundred
and fifty patients underwent percutaneous splenic biopsies at
our Institution; conditions necessary to do the biopsy were: nor-
mal thromboplastin time, prothrombine activity more than 50%
and platelet count higher than 70×109/L. The splenic biopsies
were performed with sonographic localization, access routes were
selected to avoid colon, pancreas, kidney, lung and pleura. All
focal lesions were checked initially with a 22-gauce needle for
aspiration cytology and tissue core biopsy was done only in
lesions suspected to be of lymphomatous nature at rapid cyto-
logic stain. In patients without focal lesions, splenic biopsies were
performed either with 22-gauge needle for aspiration cytology
and 21-gauge Surecut for tissue core histology. In three patients
with abscesses, drainage catheters were inserted under US-guid-
ance. Diagnostic tissue was obtained by US-guide biopsy of the
spleen in 147 of the 150 patients (98%). Forty-two patients
showed malignant disease: 33 non-Hodgkin’s lymphoma, 1
Hodgkin’s disease, 7 metastatic carcinoma, 1 sarcoma. One hun-
dred and eight patients showed non malignant disease: cysts 10,
abscesses 7, tuberculosis 8, granulomatosis 5, normal splenic tis-
sue in the other patients (biospies performed as a staging or
restaging procedure in patients with a previously diagnosed lym-
phoma). Only two patients showed subcapsular hematoma which
resolved spontaneously. Our results suggest that carefully per-
formed biopsy and drainage techniques appear to be safe and
may conserve the spleen by avoiding splenectomy.

PO376
FLUDARABINE, IDARUBICIN AND PREDNISONE (FLIDA) AS SALVAGE
TREATMENT IN ADVANCED INDOLENT LYMPHOMAS

G. Cervetti, F. Caracciolo, N. Cecconi, M. Petrini
Departement of Oncology, Division of Hematology, University of
Pisa

The optimal management of indolent lymphomas is still con-
troversial. Several papers showed that aggressive therapies may
induce high complete response rates but their effect on overall
survival is still not clarified. Fludarabine and Idarubicin are very
effective drugs in the treatment of these disorders. Our previous
experience with FLIDA regimen (fludarabine 25 mg/m2/die intra-
venously on days 1,2,3; idarubicin 10 mg/m2/die on day 1 and
prednisone 150 mg/day orally on days 1-5, every 28 days for
three to six cycles) in 21 untreated patients with indolent NHL
demonstrated the efficacy and safety of this schedule. In this
group Overall response was 95% (47.6% CR; 46.7% PR); after a
median follow-up of 24 months (range 2-76), the failure-free-
survival was 43%. The same schedule was used as salvage ther-
apy in 16 patients with advanced relapsed or refractory indolent
lymphoma. In this series median age was 64 years (range 43-77);
14 males and two famales; the median LDH was 372 U/L (range
125-700); 2 had stage III and the remaining 14 had stage IV
(bone marrow involvement). 14/16 patients were evaluable for
response; 3/14 obtained a CR (21%), 6/14 a PR (43%) with an
overall response rate of 64%. The median duration of response
was 7 months. At a median follow-up of 12 months FFS was
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28%.Toxicity of this regimen resulted very low; myelosuppres-
sion was the main important side effect, without serious infec-
tion events. No cardiac adverse effect was registrated. This study
confirms the efficacy and tolerabilty of FLIDA in indolent lym-
phomas and shows that it’s effective also in relapsed and refrac-
tory patients; in this group high overall response rates may be
achieved without important toxicity. 

PO377
THERAPY-RELATED ACUTE PROMYELOCYTIC LEUKEMIA IN TWO PATIENTS
TREATED FOR NON-HODGKIN’S LYMPHOMA

A. De Renzo, L. Santoro, A. Severino, S. Costantini, F. Pane,*
L. Luciano, M.R. Villa, L. Del Vecchio,° R. Notaro, B. Rotoli
Chair of Hematology and *CEINGE, University Federico II; °Immu-
nohematology Service, Cardarelli Hospital, Naples

Therapy-related acute promyelocytic leukemia (sAPL) is a rare
occurrence, accounting for less than 3% of sAML and 2.5-8.8%
of all APL. It has been suggested that agents targeting DNA
topoisomerase II may be responsable for sAPL. We have observed
two patients who developed sAPL after treatment for non-
Hodgkin‘s lymphoma (NHL) with regimens including etoposide
and antracyclines. Case #1. A 51-year-old woman was admitted
in March 1993 because of hepato-splenomegaly and lym-
phadenopathies. Lymph node and bone marrow histology was
diagnostic for NHL, intermediate grade,WF type E, stage IV. She
entered into complete remission with six courses of the VICED
regimen (Vincristine, cyclophosphamide, idarubicin, etoposide
and deflazacort) given every three weeks. The patient relapsed
in October 1994 and achieved a second remission after six cours-
es of the same VICED regimen. After 13 months, the patient
showed pancytopenia and lymphoma relapse. Bone marrow
examination revealed the presence of atypical promyelocytes
with Auer rods; cytogenetics showed t(15;17) and molecular
analysis detected PML-RARα. APL entered into complete remis-
sion after ATRA therapy while NHL did not respond to the CEOP
protocol. She died of lymphoma progression after a few months.
(This patient has been already reported in Am J Hematol 1999;
60:300-4). Case #2. A 69-year-old man was admitted in August
1999 with epigastralgia and melaena. Gastroscopy showed an
ulcer whose histology was consistent with B large cell NHL, stage
II ES. Computed tomography detected abdominal lymph nodes
and an intra splenic hypodense mass. He obtained complete
remission after 8 courses of the VNCOP-B protocol (vincristine,
mitoxantrone, etoposide, cyclophosphamide and prednisone). In
April 2001 the patient presented pancytopenia. Bone marrow
biopsy demonstrated atypical promyelocyties with Auer rods.
The diagnosis of APL was confirmed by cytogenetic and molec-
ular sudies that showed t(15;17) and PML-RARα rearrangement,
respectively. He has started a chemotherapy protocol including
ATRA. In the literature six other patients developed APL after
treatment for lymphoma from a total 62 patients developing
sAPL after therapy for any type of neoplasia. In these six patients
the interval between chemotherapy and APL was relatively short
(10-32 months). The risk for sAPL is said to be increased after a
total dose of etoposide > 2000 mg/m2. Our first patient devel-
oped sAPL 15 months after the second VICED regimen having
received a total of 5760 mg of etoposide and 180 mg of idaru-
bicin; the second patient showed sAPL six months after chemo-
therapy; only 400 mg of etoposide and 72 mg of mitoxantrone

had been administered. The two patients belong to a series of
350 patients treated for Hodgkin and non-Hodgkin lymphomas
with regimens including etoposide and anthracyclines; no oth-
er case of sAML has occurred in this series after a mean follow-
up of seven years. 

PO378
LATE APPEARANCE OF t(8; 14) WITH c-myc REARRANGEMENT AND
DISAPPEARANCE OF JH REARRANGEMENT LEADING TO AGGRESSIVE
PROGRESSION IN A CASE OF LOW GRADE NON-HODGKIN’S LYMPHOMA

F. Pane,* R. Ciancia,° V. Martinelli,° G. Gentile,# M. Mancini,@
M. Volpicelli,° B. Izzo,* A. Zatterale,# F. Salvatore,* B. Rotoli°
*Dipartimento di Biochimica e Biotecnologie Mediche CE.IN.GE e
°Cattedra di Ematologia, Università “Federico II” Napoli; #Servizio
di Citogenetica, Ospedale Elena  d’Aosta, Napoli; @Dipartimento
di Biologia Cellulare ed Ematologia, Università “La Sapienza”,
Roma

The majority of NHL at presentation show non-random chro-
mosomal abnormalities; additional genetic changes may play a
role in disease progression. We describe a patient whose com-
plex karyotype at relapse is a rare summa of unfavorable genet-
ic events. A 57 year old woman was diagnosed as NHL in Decem-
ber 1994. Circulating lymphoma cells were B-lineage CD5+, with
k light chain restriction. Immunoglobulin (Ig) gene molecular
analysis documented the presence of clonal cells in peripheral
blood, bone marrow and lymph nodes; FISH analysis of bone
marrow smears showed trisomy 12. Chemotherapy given is sum-
marised in the following table:

Time Treatment Response WHO

Dec 94 Chlorambucil + Prednisone Partial remission (PR) 0
Apr 96 Fludarabine Progression 0
Sept 96 Splenectomy PR 0
Dec 98 Observation PR 0
Jan 99 Cytoxan+ Dexamethasone No response 5

In December 1998 her clinical condition rapidly deteriorated,
and a bone marrow aspirate revealed monomorphic large undif-
ferentiated blasts whose immunophenotype was unmodified
with respect to diagnosis. Molecular analysis showed the pres-
ence of c-myc rearrangement, while the Ig heavy chain
rearrangement was no longer detectable. Bone marrow cytoge-
netics showed a complex karyotype: 47, XX, t(8;14) (q24;q32),
del(11)(q14q22),+12,der(13)t(13;22)(q10;q10)dup(13)(q22)x2orde
r(13) ins(13;11)(q23;q14q22)t(13;22)(q10;q10)x2, 1~5 dmin. The
patient was unresponsive to therapy and died of disease pro-
gression. The results of cytogenetic and molecular analysis per-
formed during the follow up are summarised in the table below.
Taken together, cytogenetic and molecular findings indicate lym-
phoma cell clonal instability. Disappearance of Ig heavy chain
gene rearrangement at progression could be explained by the
acquisition of t(8;14) and the consequent fusion of c-myc with
the Ig heavy chain locus at chromosome 14; indeed, the break-
point position on chromosome 14 was identified by Southern
analysis within the switch region of the constant m exons, c-myc
sequences replacing the V, D, J exons at that locus. Late occur-
rence of t(8;14) in low grade NHL with rearranged bcl-2 gene has
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already been described; this is the first case in which this sec-
ondary genetic abnormality is documented in NHL with trisomy
12. In our patient, the disappearance of the previously docu-
mented JH rearrangement simulated the occurrence of a novel
lymphoproliferative disorder rather than disease progression;
however, conserved immunophenotype and trisomy 12 and an
accurate molecular analysis showed that the more aggressive
course was attributable to a clonal switch. 

Time Morphology and Cytofluorimetry Cytogenetics Molecular Studies
PB BM Lymph Spleen on BM JH c-myc

Dec 94 LD LD NHL ns 47,XX, +12 R (in 1,2,3) G (in 1,2,3)
Sep 96 ns LD ns NHL Not done R (2,4) G (2,4)
Sep 97 ns LD ns - Not done R (2) G (2)
Jan 99 ns LD ns - 47,XX, t(8;14) G (2) R (2)

+12 +(see text)

LD: lymphoproliferative disease CD5 positive by cytofluorimetric analysis;
R: rearranged band by Southern bot analysis; G: germline configuration; 1 is PB; 2 is
BM; 3 is Lymph; 4 is spleen; ns: not studied.

PO379
INTRAVASCULAR LYMPHOMATOSIS WITH PREDOMINANT NEUROLOGICAL
INVOLVEMENT, DIAGNOSED IN VIVO BY BONE NEEDLE BIOPSY

A. Severino, L. Insabato,* S. Marano,° A. De Renzo,
G. Pettinato,* B. Rotoli
Cattedre di Ematologia, *Anatomia Patologica e °Neurologia; Uni-
versità Federico II, Napoli 

Intravascular lymphomatosis (IL) is a peculiar variant of large
B-cell lymphoma characterized by almost exclusively intravas-
cular proliferation of neoplastic cells, and with an unexplained
singular propensity to cerebral localization. IL is a multiorgan
disease (skin, lung, kidney and liver are commonly involved) with
several clinical symptoms and laboratory alterations. The prog-
nosis of IL is very poor even after chemotherapy and the diag-
nosis is frequently made post-mortem. We describe a patient
whose first manifestations were neurological and the diagnosis
was made on core biopsy of bone marrow when the patient was
alive. In April 2000, a 50 year old man developed transient right
facial paresis of central type; two weeks later he suffered from
a grand-mal fit, was somnolent, quadriparetic (left>right) with
absent reflexes. Blood analyses showed mild anemia with low
white cells and platelet count, elevated lactate dehydrogenase
levels (×3), mild liver enzyme elevation. Urine analysis revealed
moderate protein loss. CD4 cell count was less than 400/µL. CSF
examination showed only elevation of the protein content (×2.5).
CSF culture failed to grow bacteria or mycetes. Serum antibody
reactions to Mycobacterium tuberculosis, Syphilis, Lysteria, HIV,
EBV, HSV 1 and 2, HZV, CMV and Toxoplasma gondii were all
negative. As for tumor markers, β2-microglobulin, TPS and NSE
levels were slightly elevated, and ferritin was doubled. A gadolin-
ium-enhanced cerebral MRI showed several hemispheric white
matter lesions, which were hypointense in T1-weighted images
and hyperintense in T2. Bone marrow aspiration and core biop-
sy of bone marrow were performed; trephine biopsy sections
showed several small and medium-sized vessels filled with atyp-
ical large cells, with single or polylobulated nucleus, vesicular
chromatin, prominent nucleoli and a discrete rim of slightly

eosinophilic cytoplasm. Immunoreactions allowed their recog-
nition as B-cells. The intravascular site of lymphoma cells was
demonstrated by Factor VIII immunohistochemical stain for
endothelial cells. The patient was given two courses of
chemotherapy, but died of disease progression two months after
diagnosis and six months after the beginning of the first symp-
toms. Characteristics in this patient were: clinical presentation
with neurological signs, both of general type (clouding of sen-
sorium) and of focal type (right hemiparesis, fits starting from
the right half of the body), with a subacute progression; cere-
bral MRI showing bi-emispheric lesions of demyelinating type;
signs of other organs involved, like radiological evidence of pul-
monary lesions, laboratory evidence of marrow, liver and renal
alterations, possible skin localization; increased serum LDH and
β2-microglobulin levels, low CD4+ cells count. Once the suspi-
cion of an infective disease had been removed, diagnostic work-
up addressed the hypothesis of a vasculitic disorder with preva-
lent neurological presentation. A cerebral biopsy was not con-
sidered because of the critical condition of the patient. The bone
marrow biopsy, whose indication had been suggested by pancy-
topenia, proved to be diagnostic.

PO380
FLUDARABINE IN COMBINATION AS SALVAGE TREATMENT AND AS 
FRONT-LINE THERAPY IN LOW-GRADE NON-HODGKIN’S LYMPHOMA

G. Santini, T. Chisesi, M. Spriano, S. Nati, I. Majolino, 
L. Tedeschi, N. Manna, C. Patti for the NHLCSG
Department of Hematology, S. Martino Hospital, Genoa 

Fludarabine (FLU) alone or in combination has been reported
to be effective in LGL. But granulocytopenia and infection
occurred. In our first study, FLU was combined with cyclophos-
phamide (CY) and with CY plus mitoxantrone (MITO). Fifty-three
successive pts with recurrent LGL (R.E.A.L. classification) entered
studies. Patients. Median age 56 years (range 35 to 75); stage II
5 pts, stage III-IV 48 pts; relapse after CR 20 pts, PR in progres-
sion 21 pts, NR 6 pts, PD 6 pts. Twenty-two patients received
FLU/CY treatment (FLU 25 mg/m2 days 1 to 3, CY 300 mg/m2 days
1 to 3), and 31 patients FLU/CY/MITO treatment (FLU 25 mg/m2

days 1 to 3, CY 300 mg/m2 days 1 to 3, MITO 10 mg/m2 day 1).
Courses were given every 4 weeks for a maximum of 6 courses.
Patients received antibiotic prophylaxis throughout treatment
and growth factor (G-CSF) when grade III granulocytopenia
(WHO) occurred. Thirty-one pts achieved CR (58%) and 16 PR
(30%), with an overall response rate of 88%. Response was sim-
ilar in both groups. Few febrile episodes occurred without infec-
tion. The antibiotic prophylaxis with G-CSF support seemed to
reduce treatment-related infection. Following these observa-
tions a front-line study using FLU/CY/MITO for 6 courses in 60
LGL untreated patients was begun. Patients. Median age 60 years
(range 36 to 72); stage II 2 pts; stage III-IV 58 pts; BM involve-
ment 38 pts. Fifty pts are evaluable for response. Thirty-two pts
achieved CR (64%) and 14 PR (28%), with an overall response
rate of 92%. Myelosuppression was the most evident toxic effect
and grade III-IV leukopenia occurred in 46% of treated patients.
Mild anemia and thrombocytopenia (grade I-II, WHO) occurred
in 24% and in 25% of pts, respectively. One infection was
observed and 7 pts experienced fever without infection. The 3-
yr probability of PFS is 81%. These studies confirm that FLU in
combination provides an effective and safe treatment for LGL. 
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PO381
ULTRASOUND GUIDED BIOPSY OF DEEPLY LOCATED ADENOPATHIES IN
PATIENTS WITH LYMPHOMA: FACTORS AFFECTING OVERALL ACCURACY

G. Civardi, D. Vallisa, R. Bertè, C.F. Moroni, A. Lazzaro, 
L. Cavanna
1a Div. Medicina ed Ematologia, Programma Oncologia, Ema-
tologia, Ospedale Civile, Piacenza

The pathological diagnosis of lymphoma can require surgical
laparotomy when are present.only deeply located abdominal
adenopathies. Imaging guided biopsy was recently proposed in
these cases with the aim to avoid surgical procedures: the
reported results are ecouraging (overall accuracy of 64-90%).
Nonetheless, information about clinical and technical factors
affecting overall accuracy in these cases are scanty. In our series,
191 patients underwent Ultrasound guided Fine needle biopsy
of deeply located abdominal adenopathies: among these, 104
had a previous diagnosis of cancer and 87 were at onset of their
disease. Cytological sampling was performed in 189 cases and
hystologcal specimens using fine needles (less than one mill-
limeter of outer diameter) were taken in 62 cases. Therefore, 2
patients received only hystological biopsy and 60 patients
received double sampling (cytology and hystology). Among our
patients, 82 suffered from lymphoma (7 cases of Hodgkin’s dis-
ease, 47 of aggressive Non Hodgkin Lymphoma and 28 of indo-
lent lymphoma). The obtained resuls were analyzed according to
type of sampling, subtype of lymphoma, timing of the procedure
(first diagnosis or diagnosis of recurrence). In the whole group
we obtained an overall accuracy of 66,1% for hystology, 77,7%
for cytology and 83,3% for double sampling. In the patients with
lymphoma, we observed an overall accuracy of 71,2% for cytol-
ogy, 65,9% for hystology and 76,1% for double sampling. The
best results were obtained in the group of aggressive lymphomas,
particularly for cytology (84,4%). Moreover, the overall accura-
cy was higher in patients with previously known diagnosis in
comparison with those with no previous diagnosis. In 26/28 cas-
es the employement of immunohystochemical staining allowed
the correct subtyping of non Hodgkin’s lymphoma according to
the current classifications (Working Formulation and REAL). Con-
versely, it is important to note that in 5/7 cases of Hodgkin’s dis-
ease inufficient material was obtained both with cytology and
hystology. Therefore, we conclude that Ultrasound guided fine
needle biopsy with cytological and hystological sampling (with
the addition of immunohystological techniques) is an effica-
cious technique for the pathological diagnosis of deeply locat-
ed abdominal adenopathies suspected for lymphoma and ade-
quate subtyping can be obtained in most cases. Best results were
obtained in aggressive lymphomas, when double sampling is
performed and when a previously known pathological diagnosis
is available. However, In some patients (particularly in those
with Hodgkin’s disease) a surgical diagnostic laparotomy is need-
ed to obtain a definite pathological diagnosis.

PO382
AUER-LIKE INCLUSIONS IN INDOLENT B-NON-HODGKIN’S LYMPHOMA

G. Giordano, L. Laurenti, G. Mistretta, G. Zini, G. d’Onofrio
Department of Hematology, Catholic University of Sacred Heart,
Policlinico Gemelli, Rome

We report a case of indolent B-non-Hodgkin lymphoma pre-
senting cytoplasmic para-crystalline Auer rods like inclusions.
The patient is a 70-year old woman who was admitted to our
hematological day-hospital because of lymphocytosis, elevated
erythroid sedimentation rate and moderate splenomegaly con-
firmed on ultrasonic imaging (bipolar diameter 18,3 cm). Com-
plete peripheral blood count was as folllows: white blood cells
15.7×109/L, with number of neutrophils 3.5×109/L and number
of lymphocytes 14.4×109/L, platelets 131×109/L and hemoglo-
bin concentration 11.3 g/dL. More than 50% of lymphocytes
presented cytoplasmic single Auer rod like inclusions peroxi-
dase-negative. Blood chemistry was normal. Serum IgM was
increased (2379 mg/dL) and monoclonality of κ chain was
demonstrated by immunoelectrophoresis. Bone marrow aspirate
was partially infiltrated (44% of All nucleated cells) by lympho-
cytes with the same characteristic morphology as in peripheral
blood. Bone marrow biopsy confirmed presence of paratrabec-
ular lymphoid infiltration. Lymphocyte immunophenotype on
peripheral blood and bone marrow was positive for CD19, FMC7,
bright sIgM, sIgD and sIgG, and negative for CD 5 and CD10; κ
chain was dominantly expressed, indicating the clonal nature of
the B- lymphocytes. At the electron microscopy the cytoplasmic
inclusions presented a periodic paracristalline structure. Patient
was submitted to splenectomy and the final diagnosis was mar-
ginal zone splenic lymphoma associated to monoclonal compo-
nent and immunoglobulin paracrystalline cytoplasmic inclusions.
From a storical point of view Auer rods, morphological markers
of myeloid lineage, were described in 1906 by the author from
whom they derive their name, paradoxically in a leukemia wich
was defined as lymphoblastic. 

PO383
ECHO-DOPPLER ANALYSIS OF LYMPHOMATOUS LYMPH NODES.
EVIDENCE OF SMALL ARTERIOLES AS A SIGN OF LYMPHOMA

A. Lazzaro, R. Bertè, D. Vallisa, C.F. Moroni, G. Civardi, 
L. Cavanna
Department of Internal Medicine and Onco-Hematology, Hospi-
tal of Piacenza

A specific ultrasonographic (US) sign of lymphomatous
lymphoadenopathy has been reported as a small centrally locat-
ed tubular structures within enlarged confluent lymph nodes.
Histopathologic examination showed that these structure were
small arteries encased in confluent lymphomatous masses. Based
on these results we have examined 42 patients with non-Hodgk-
in’s lymphoma, with peripheral (24 cases) and abdominal (18
cases) lymphomatous masses, and an oblong, centrally located
tubular structure, was seen in the masses of 38 patients (90%).
We extended the analysis of these lymphonodes by subjecting
them to pulsed Doppler ultrasound. The examination was per-
formed with a 3,5 and 7,5 MHz real-time probe combined with
a pulsed-wave Doppler system. In lymphonodes from all 38
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patients, Doppler signals showed a pulsatile waveform within the
tubular structures. The arterial nature can easily detect the pres-
ence of tubular structures in enlarged confluent lymphonodes,
but cannot unambiguously establish their arterial nature. This is
possible, however, using the pulsed Doppler system as demon-
strated here. This method may be helpful in the differential diag-
nosis of lymphoadenopathies.

PO384
PERIPHERAL T CELL LYMPHOMA INVOLVING TRANSPLANTED ORGAN AFTER
HEART TRANSPLANT

A.M. Cafro, P.L. Oreste,* G. Muti, M. Anghilieri, M. Montillo,
E. Morra 
Division of Hematology, Dept of Oncology-Hematology; *Service
of Pathology, Niguarda Ca’ Granda Hospital, Milan

The risk of developing lymphoproliferative disorders in patients
receiving immunosoppressive therapy after organ transplantation,
is increased 20 to 120 fold comparing with in the immunocom-
petent population. About 90% of PTLD are malignancies deriving
from B-cell lineage, while 10% derive from T-cell lineage, Hodgk-
in’s disease is rare. Extranodal localizations are very frequent espe-
cially in the gastrointestinal tract. Localization in the transplant-
ed organ has been described: frequently in lung and liver, rare in
the heart. Case report. A 58-year-old man who underwent ortho-
topic heart transplantation for dilated cardiomyopathy. Sepsis from
Staphilococcus and Enterococcus, HSV and CMV infections was
detected in the post-transplantation phase. In conditioning
immunosuppressive regimen anti-lymphocyte serum (SAL)
Cyclosporin A (CSPA), azathioprine and steroids were employed,
and then in maintenance phase CSPA and low doses of steroid
were administered. Anemia and thrombocytopenia appeared 15
months after transplant have been initially correlated with
immunosoppressive therapy. A lymphonode biopsy was performed
when inguinal node > 2 cm size was detected. Histology showed
features of a medium-size cell non Hodgkin’s lymphoma of T cell
origin (CD45RO+, CD3+, CD20-, CD79α-, CD30–, CD68-, Bcl2-, Bcl6–.
TCR α/β+, MIB 80%), described by the REAL Classification as
peripheral T medium-size cell lymphoma. No infiltration was
detected in bone marrow biopsy. Total body computed tomogra-
phy scan showed lung nodules, especially in the right lung and
hepatomegaly. At admission the patient was febrile presenting
inguinal lymphnodes and Kaposi-like skin lesions in abdomen and
lower limbs. Serology for EBV, CMV, HTLV I-II were negative. HTLV
I-II PCR-determination were negative also. Patient poor condi-
tions not allowed chemotherapy administration, but only reduc-
tion of immunosoppressive regimen; because of the fast evolution
of the neoplasia the patient died 18 days after diagnosis from mul-
tiorgan failure. Many localizations of lymphoma were observed at
the autopsy: lymph nodes (mediastinal, clavicular, aortic, inguinal);
liver (miliariform nodules), pleura, lung, heart (node in septal atri-
um) and ulcerated mucosal mass of the stomach (diameter 10 cm)
infiltranting the wall involving the serosa and extending to the
ileum. Histopathologic and immunohystochemical characteristics
were identical in all sections obtained from different organs. PCR
and FISH tests for EBV and HTLV I/II were also negative in malig-
nant lymphoid cells. Conclusions. 1. PTLD report of a pleomorphic
lymphoma of T cell origin is rare in the literature; 2. localization
in the grafted heart is unusual; 3. severe prognosis of PTLD of T cell
lineage was confirmed.

PO385
ORAL CYCLOPHOSPHAMIDE THERAPY FOR TRANSFORMED HIGH-GRADE
LYMPHOMAS

R. Riccioni, S. Galimberti, G. Cervetti, R. Fazzi, F. Caracciolo,
M. Petrini
Hematology Division, Department of Oncology, Transplant and
Advanced Technologies, University of Pisa

In a retrospective study on high-grade non-Hodgkin’s lym-
phomas (NHL) 148 aggressive NHL were analysed in order to
evaluate the histology at the relapse by lymphonode or bone
marrow biopsy. 18 cases (12%) were proved to have a low-grade
lymphoma relapsed or persistent after CHOP like therapy. In 5/18
association of low and high grade lymphoma was detectable at
diagnosis by bone marrow biopsy. In the remaining 13/18 no
evidence of indolent lymphoma was detected at the first evalu-
ation. Outcome of these patients was compared to that of 43
patients relapsed without changing in histology and treated by
a second line therapy. Thirteen were not responders, 10 achieved
a partial remission and 18 complete remission. Two were lost at
the follow-up. The 18 patients relapsed whit indolent subtype
received daily oral cyclophosphamide (100 mg/day for 15 days
every month for 6 months): 3 of them were NR, 5 CR, and 10 PR.
With a median follow-up of 3 years the disease free survival
rate was zero in both arms: patients with high-grade disease
were refractory or relapsed after a median of 3-4 months,
whereas the cases with low-grade showed a long lasting partial
remission stable for a long period. In fact the overall survival rate
is 20 months and 39 months respectively (Breslow test p< 0,02).
We suggest that patients relapsed with low grade lymphoma
were, in fact, transformed low-grade at the diagnosis and, after
removing the high grade component by chemotherapy it is pos-
sible to manage these patients by conventional therapy for indo-
lent lymphomas.

PO386
HISTOLOGICAL COMPARISON OF CHRONIC LIVER DISEASE IN 
ASYMPTOMATIC HEPATITIS C VIRUS POSITIVE PATIENTS WITH 
OR WITHOUT NON-HODGKIN’S LYMPHOMA 

M. Persico, A. De Renzo,* G. Di Giacomo Russo, F. A. De Marino,
A. Morante, B. Palmentieri, A. Severino,* B. Rotoli,* R. Torella
Internal Medicine and Hepatology Unit, II University of Naples;
*Hematology Unit, Federico II University, Naples

Background. Patients infected with hepatitis C virus may
develop B-cell non-Hodgkin’s lymphoma (B-NHL). It is still
unknown whether in these patients NHL originates from the
hepatic disease or from the infection itself. We have adressed
this question by comparing liver histology and liver disease out-
come in a cohort of asymptomatic HCV+ subjects without and
with NHL. Patients and Methods. We studied 55 asymptomatic
HCV positive patients, 37 without and 18 with B-NHL. All
patients underwent liver biopsy, that was evaluated according
to Ishack’s score. Patients were followed for seven years and ALT
determined every two months. The end point of the follow-up
was raised ALT, which was considered as a marker of liver dis-
ease progression. Results. Liver histology both in terms of grad-
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ing and staging was significantly milder in the group of B-NHL
patients. During the follow up 22% of the patients had increased
ALT in the group without NHL, according to the calculated
Kaplan-Meier curve, while all NHL patients showed persistenty
normal ALT values. Conclusions. HCV positive patients affected
by B-NHL do not have a more severe liver disease as compared
to patients without B-NHL. This means that it is unlikely that
NHL in HCV+ patients is a consequence or perturbed immune
system by the hepatic disease. Rather, it seems that HCV may
cause either hepatitis or NHL, occasionally both.

myeloproliferative disorders

PO387
IMMUNOPHENOTYPIC, FUNCTIONAL AND CYTOGENETIC CHARACTERIZA-
TION OF MONOCYTE-DERIVED DENDRITIC CELLS FROM PATIENTS WITH
MYELOPROLIFERATIVE-MYELODYSPLASTIC DISORDERS AND CHRONIC
MYELOID LEUKEMIA 

M. Della Porta, G.M. Rigolin, R. Bigoni, A. Tieghi, G. Castoldi
Section of Hematology, Department of Biomedical Sciences,
University of Ferrara

Dendritic cells (DC) are professional antigen presenting cells
that play a central role in the initiation and modulation of the
immune response. It has been reported that chronic myeloid
leukemia (CML) cells can be induced to differentiate into func-
tional DC which retain the capability to induce autologous anti-
tumor specific immune responses. Recently the WHO has recog-
nised the myelodysplastic/myeloproliferative disorders
(MPD/MDS) as a separate entity in the new classification of hema-
tologic myeloid disorders. The aim of this study was therefore to
compare the phenotypic and functional characteristics of DC
generated in vitro from the peripheral blood mononuclear frac-
tion of 10 MPD/MDS patients (7 CMML and 3 atypical CML) with
DCs generated in a similar way from 17 CML patients in chron-
ic phase. After 14 days of culture in the presence of GM-CSF, IL-
4 and TNF-α, comparable numbers and percentages of DCs were
obtained in the two groups of patients. MPD/MDS pre-culture
monocytes exhibited a significantly higher intensity of expression
of CD14 (p=0.051) and chemokine receptors CCR5 (p=0.066) and
CXCR1 (p=0.050). By contrast, MPD/MDS DC presented signifi-
cantly lower intensity of expression of CD116 (p=0.040), CD11c
(p=0.001), CD1a (p=0.053) and CD83 (p=0.023) molecules while
no difference was observed concerning co-stimulatory antigens
(CD40, CD80, CD86) and MHC class II molecules. MPD/MDS DC
also showed a reduced receptor-mediated endocytosis as demon-
strated by FITC-dextran uptake (p=0.018). By contrast, the abil-
ity to stimulate T cells in the allogeneic mixed leukocyte reaction
(evaluated by 24 hour BRDU incorporation) was not different in
the two groups of patients. Simultaneous FISH and immunophe-
notypic analysis demonstrated that in both groups of patients
DCs were derived from the pathological clone. Taken together
these findings indicate that, not only in CML but also in
MPD/MDS disorders monocyte-derived DC are part of the malig-
nant clone. Moreover, in MPD/MDS, pre-culture monocytes are
in a functional state of activation which could influence DC dif-
ferentiation. Though exhibiting a deficient expression of DC
markers and a deficient FITC dextran uptake as observed in MDS
disorders, MPD/MDS DC are still capable of inducing an appar-
ently normal proliferation of allogeneic T cells. Further studies are
warranted to clarify the reasons for these abnormal phenotypic
and functional findings in both monocytes and monocyte-derived
DC and to verify whether a deficient uptake function could pre-
sent some problems in the pulsing of DC with specific peptides
for the design of immunotherapeutic strategies.
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PO388
SPLEEN SIZING IN ESSENTIAL THROMBOCYTHEMIA

M. Picardi, V. Martinelli, R. Ciancia, M. Volpicelli, B. Rotoli
Cattedra di Ematologia, Università “Federico II”, Napoli 

The documentation of splenomegaly is a parameter which
does deserve attention in several myeloproliferative (MP) disor-
ders including essential thrombocytemia (ET). With the aim of
evaluating in an objective and concrete manner spleen enlarge-
ment, we have planned to use extensively ultrasound scan (US)
in patients affected by any type of myeloproliferative diseases.
Here we report our experience testing the fitting of one para-
meter, spleen volume (SpV), in the definition of splenomegaly in
ET affected patients. We considered 44 consecutive patients (29
female, 15 male; median age 60 years, range 17-75) with throm-
bocytosis (>600.000/µL) and 14 normal control subjects (CS)
matched for sex, age and body surface. In order to concentrate
the study on inapparent or mild splenomegaly, patients show-
ing marked spleen enlargement at physical examination (p.e.)
were excluded. Spleen longitudinal diameter and perimeter were
measured using an Hitachi (EUB 525) US instrument, so that
area and volume were automatically calculated. At the end of
the diagnostic work up, according to the Polycytemia Vera Study
Group (PVSG) criteria, 33 patients were diagnosed as Essential
Thrombocytemia (ET), 4 as idiopathic myelofibrosis (IMF) and 7
as secondary thrombocytosis (ST). While p.e. revealed enlarged
spleen only in 11 out of the 44 patients, spleen volume (SpV) by
US scan was increased in 29. In the CS group, spleen volume
ranged between 60 and 190 mL (median value 125). All ST
patients had normal SpV (median 110 mL, range 80-180). In the
ET group, 25/33 (75%) patients had US splenomegaly (median
330 mL, range 90-700); the difference between ET and CS medi-
an spleen volumes was statistically significant (p< 0.001 ANO-
VA test). When we compared SpV with bone marrow (BM) histo-
pathology features (fibrosis/dysmekaryopoiesis), 28 patients test-
ed for both procedures could be divided into 3 sub-groups: (i) 9
patients with mild BM abnormality had no or minor spleno-
megaly (median 120 mL, range 100-500); (ii) 14 patients with
moderate BM abnormality had moderate splenomegaly (medi-
an 360 mL, range 80-700); (iii) 5 patients with severe BM abnor-
mality had marked splenomegaly (median volume 500 mL, range
120-700). We may speculate that group (i) had either Et in very
early phase or a non MP disorder (such as increased TPO pro-
duction or TPO receptor abnormality), group (ii) had classical ET,
and group (iii) IMF in early stage. Indeed in the IMF group 4/4
patients had US splenomegaly in the same range as group (iii)
(median 490 mL, range 430-740). In conclusion, US scan was an
accurate, reliable and easy tool to identify silent (non palpable)
splenomegaly in patients with thrombocytosis. US measurement
of SpV is more sensitive than single linear measurement of one
dimension. These conclusions seem to apply even in other MP
disorders now in study (PV, IMF).

PO389
A NEW CASE OF MYELOFIBROSIS WITH MYELOID METAPLASIA WITH FATTY
BONE MARROW AND SEVERE MYELOID HYPOPLASIA

G.C. Gerli, U Gianelli,* M.C. Carraro, E. Grespi, M. Maggioni,* 
A. Bestetti,° G. Barosi#

Dipartimento di Medicina, Chirurgia ed Odontoiatria; *II Cattedra
di Anatomia Patologica e °Istituto di Scienze Radiologiche,
Ospedale San Paolo, Universita' di Milano; #Laboratorio di Infor-
matica Medica, IRCCS Policlinico S. Matteo, Pavia

Fatty bone marrow with severe myeloid hypoplasia is an
unusual finding in subjects with myelofibrosis with myeloid
metaplasia (MMM). Polino et al. (Haematologica 1986; 71:117)
described 4 cases of this anatomic-functional variant, in which
myeloid hypoplasia was coexistent with a great increase of total
erythropoiesis and a tendency to transfer hematopoiesis to
extramedullary sites. We describe a 74-year old man who came
to our Department for a 2-month history of abdominal fullness,
early satiety, weakness, weight loss and abdominal pain in the
left hypocondrium. Physical examination showed splenomegaly
(250 mm at the ultrasonographic examination) and hepato-
megaly (4 cm below the costal margin). Moderate normocytic
anemia (Hb = 8.4 g/dL), leukocytosis (WBC = 14×109/L), throm-
bocytosis (Plt = 660×109/L), leukoerythroblastosis and teardrop
red cells in the peripheral blood smear were observed. At the flow
cytometry analysis the number of circulating CD34-positive cells
resulted 432×106/L, in respect of 0.5×106/L in the normal sub-
ject; this value was the highest of 84 recently examined MMM
patients (median 81.9×106/L, range from 2.04 to 349.4). The fer-
rokinetic study (59Fe-citrate) showed a total 6 times increase of
erithropoiesis, which was detectable over the spleen and not
over the sacral area. The bone marrow histological pattern
showed marked hypocellularity, lacunae almost entirely filled in
with fat and with scattered areas of collagen fibrosis, in which
isolated or clusters of dysmorphic megakaryocytes were evident.
The sinusoids were expanded with hemopoietic cells inside, and
increased reticulin fibers were also observed. Immunohisto-
chemistry for anti-CD34 antibody (QB-END/10) showed a
marked increase of vasal density, especially in the areas where
collagen fibrosis was evident. The cytogenetic analysis evidenced
a 46, XY karyotype and the PCR for Bcr-Abl rearrangement on
peripheral blood resulted negative. The liver biopsy revealed
extramedullary hematopoiesis. Our case confirms that fatty bone
marrow with severe myeloid hypoplasia is the distinctive mark-
er of an anatomic-functional variant of MMM characterized by
an early expansion of the hematopoiesis to extramedullary sites.
The cytometric study of peripheral stem cells evidenced a high
number of circulating hematopoietic precursors and therefore a
possible dislocation of hematopoiesis in extramedullary sites.

246

haematologica vol. 86(supplement to n. 10):october 2001

Posters - Myeloproliferative Disorders



PO390
PROLIFERATIVE ACTIVITY OF HEMOPOIETIC ERYTHROID PRECURSORS AND
ERYTHROPOIETIN LEVELS IN SUBJECTS WITH PHYSIOLOGICAL AND 
PATHOLOGICAL RESPONSE (CHRONIC MOUNTAIN SICKNESS) TO 
HIGH ALTITUDE STAY

M. Bonfichi, L. Malcovati, L. Bernardi,* A. Balduini, C. Marseglia,
C. Gamboa,§ R. Roach,** O. Appenzeller,§§ C. Bernasconi
Div. Ematologia IRCCS S. Matteo, Univ. of Pavia, Cl. Medica I Univ
of Pavia; #I. Fisiol. Clin. CNR Pisa; §Lab de transp. De Oxigeno, Univ
Peruana Cayetano Heredia, Lima (Perù); ** Div. of Physiology, New
Mexico, Highlands Univ., Las Vegas, NM, USA; NMHEMC Res.
Foundation, Albuquerque, NM, (USA)

Chronic mountain sickness (CMS) develops in subjects living at
high altitude. It is characterized by an over-response of physio-
logical adaptative mechanisms to high altitude with the appear-
ance of a severe erythrocytosis. Therefore CMS represents a study
model for disorders due to a strong stimulation of erythropoiesis.
During an international scientific expedition recently accom-
plished in Cerro de Pasco, Perù (4330 m o.s.l.) focused on hema-
tologic, cardio-pulmonary and circulatory parameters related to
the excessive erythrocytosis, we examined peripheral blood hemo-
poietic erythroid precursors and erythropoietin (Epo) levels in: (A)
subjects continuously living above 4000 m o.s.l. and affected with
CMS, (B) subjects living in the same place without CMS, (C) sub-
jects of the same ethnic group living at sea level (Lima, Perù, 0-
60 m o.s.l.); all subjects were males. mononuclear cells obtained
from peripheral blood after Ficoll separation, and serum for Epo
detection were frozen in liquid nitrogen vapors and examined in
our laboratory, in Italy. The cells, after an acridine orange-based
vitality test, were cultured in methylcellulose (Methocult, Stem-
Cell, Canada) in the presence and in the absence of erythropoi-
etin. Optical microscopy analysis of hemopoietic precursors (BFU-
E) has been carried out after 14 days colture. Epo detection was
performed with an ELISA assay (Quantikine RD System). The num-
ber of BFU-E did not show significant differences in the three
groups studied (p: 0.263), particularly in Epo-independent prolif-
eration (autonomous BFU-E) (Table 1).

Table 1.

n. Median age Ht%±SD BFU E** autonomous Epo
yrs (range) BFU-E** mIU/mL± SD

A 15 41 (29-51) 65±7 1.7±0.8 0.26±0.1 31±9.7
B 12 35 (22-54) 54 ±5 1.6±0.4 0.2±0.2 11.1±1.3
C 22 32 (22-43) 43±2 3.5±1.15 0.1±0.9 5.6±0.4

A: CMS subjects; B: subjects with adaptive polycythemia living in high altitude; C:
Andean living at sea level; ** colonies/2x105 cell.± SE; SE: Standard Error; SD:
Standard Deviation.

The number of progenitors did not appear proportional to Epo
levels, which was higher in high altitude subjects and particu-
larly in CMS patients, as a feed-back due to the high number of
RBC. These data seem to suggest a normal proliferative pattern
of erythroid precursors in all the examined subjects. The strong
erythrocytosis of CMS seems not to be due to hypersensitivity
of precursors to the Epo, as observed in polycythemia.

PO391
MYELOFIBROSIS WITH MYELOID METAPLASIA: EVALUATION OF RECENT
DIAGNOSTIC CRITERIA ON 215 PATIENTS 

M.M. Ricetti, A. Ambrosetti, R. Zanotti, G. Todeschini, C. Toldo,
G. Pizzolo 
Department of Clinical and Experimental Medicine, Section of
Hematology, University Verona

A retrospective clinical study was conducted in 215 patients
(131 males, 84 females, median age 65 years) with a diagnosis
of myelofibrosis with myeloid metaplasia (MMM), observed con-
secutively from 1975 to 2000 in our centre; 206 patients were
evaluable and the median follow up was 39 months (range 1-
176). At the end of observation 100 patients had died and 106
were alive; median survival was 70 months. Fever, weight loss,
nocturnal sweating and abdominal distress affected about 50%
of patients at diagnosis; splenomegaly was present in 80% and
was massive in 14% of patients. No differences at presentation
have been observed in patients recently included in this study as
compared to patients diagnosed before 1990. A retrospective
evaluation of the diagnostic criteria used led us to divide patients
into three distinct groups: 1. true MMM (67 cases) according to
the Italian Criteria derived from the Italian Consensus Confer-
ence; 2. questionable but very likely MMM (60 cases) with tear-
drop poikilocytosis, leuko-erythroblastic blood picture, spleno-
megaly and diffuse bone marrow fibrosis; 3. false MMM (77 cas-
es) diagnosed as MMM on the basis of a certain degree of fibro-
sis seen at bone marrow biopsy, often associated with throm-
bocytosis and mild splenomegaly, but lacking the remaining cri-
teria requested for the definition of MMM. Survival curves of
patients, according to new grouping, showed significant differ-
ences between group 1 and group 3, (survival at 120 months
27% versus 48%, p<0.02), but failed to reveal significant dif-
ferences between group 1 and group 2 (27% versus 20%). We
therefore performed a new evaluation on 127 patients of groups
1 and 2 since the group 3 turned out to be constituted by het-
erogeneous population including essential thrombocythemia and
other subtypes of cronic myeloproliferative diseases. Median
survival was 60 months; 23% of patients were younger than 55
years of age at presentation and had a median survival of 115
months versus 58 for those >55 years (p<0.001). Besides age we
used haemoglobin and WBC count as prognostic factors, as
recently proposed by Dupriez (Lille Scoring System for predict-
ing survival). The median survival of the 73 low -risk patients was
significantly longer (p<0.02) as compared to 39 intermediate-
risk patients and 17 high risk (80 months versus 40 and 30,
respectively). The median survival of 22 low-risk patients <55
years of age was 152 months. Ninety patients (60%) were treat-
ed with cytotoxic agents (mainly HU) with no difference on over-
all survival as compared to control. Splenectomy has been per-
formed in 21 cases (12.5%), and was associated with a high
incidence of blast transformation (28.5% compared to 9.4% in
non splenectomized group). We conclude that a detailed evalu-
ation of diagnostic criteria for MMM is mandatory not only for
proper diagnosis but also for the prognostic evaluation of the
disease and subsequent therapeutic decisions.
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PO392
PREGNANCY IN WOMEN WITH ESSENTIAL THROMBOCYTHEMIA

A. Candoni, R. Fanin, D. Damiani, A. Geromin, A. Michelutti, 
T. Michelutti, C. Skert, F. Patriarca, P. Masolini, C. Filì,
M. Baccarani*
Division of Hematology and Department of Bone Marrow Trans-
plantation, University Hospital, Udine, Italy; *Institute of Hema-
tology and Medical Oncology “Seragnoli”, University of Bologna

From 1989 to 2000, 50 women younger than 45 years with
Essential Thrombocythemia (E.T.) were seen at our Institution.
Diagnosis was made according to the Polycythemia Vera Study
Group criteria. Among the 50 E.T. women, 17 pregnancies
occured in 12 patients; these cases were retrospectively ana-
lyzed. The median age at diagnosis of E.T. was 27 years (range
17-39) and 28 years (range 19-40) at the beginning of preg-
nancy; in 7/12 women the disease was discovered incidentally
and 5/12 patients were symptomatic. Platelet counts at diag-
nosis ranged from 650 to 1.750×109/L (median 800×109/L). Of
the 17 pregnancies 7 (41%) resulted in live birth and 10 (59%)
ended in spontaneous abortion (8/10 in the first trimester); all
seven deliveries were uncomplicated. Only three patients had
episodes of mild vaginal bleeding; no preeclampsia, preterm
delivery and complications, during post partum period, were
reported. Preconception platelet counts of pregnancies carried
to term (median 850×109/L; range 650 to 1.300×109/L) were
similar to those ending in abortion (median 900×109/L; range
600 to 1.300×109/L);however platelet counts before pregnancy
(median 850×109/L) were significantly higher as compared with
the lowest platelet counts during pregnancy (median 510×109/L)
(p=0,03); during the post-partum period platelet counts gradu-
ally returned to pre-pregnancy levels. No specific therapy was
administred in nine pregnancies (seven abortions and two live
births); in other eight pregnancies acetylsalicylic acid (ASA 100
mg/die) alone was used (three abortions and five live births);
the ASA therapy during pregnancy seems to be relate with a
positive outcome (live birth vs abortion). Our experience, in
accordance with other authors, confirme that: a)women with E.T.
have an increase risk of spontaneous abortion during the first
trimester of pregnancy; b) a significant and spontaneous decrase
or normalization in platelet count during pregnancy in E.T. has
been observed; this phenomenon should be related to the pla-
cental/fetal production of interferon like substances; c) the out-
come of pregnancy in E.T. seems to be positively influenced by
antiaggregant therapy with ASA.

PO393
THALIDOMIDE THERAPY FOR MYELOFIBROSIS 

F. Kikic, F. Zorat, F. Nascimben, C. Comar, G. Festini, 
F. Zanconati,* S. Bucconi,* C. Mazzaro,* G. Pozzato
Dipartimento di Medicina Clinica & Neurologia, Ospedale di Cat-
tinara; *Unità Operativa Anatomia Patologica, Università di Tri-
este, Prima Divisione di Medicina, Ospedale Civile di Pordenone

Myelofibrosis with myeloid metaplasia is a rare myeloprolif-
erative disorder characterized by bone marrow fibrosis and
extramedullary hematopoiesis. Recently, an increased level of
the extra cellular matrix and of angiogenesis have been report-

ed. These changes seem to be secondary to an excessive pro-
duction of several cytokines such as VEGF, TGF-β and bFGF. The
increased angiogenesis has suggested that the anti-angiogenetic
agent thalidomide could be particularly useful since it is also
endowed with strong anti-cytokines properties. Therefore, we
have started a study to assess the efficacy and tolerability of
thalidomide in myelofibrosis in any stage of the disease. Six
patients have been enrolled. The diagnosis was assessed by stan-
dard criteria, bcr-abl rearrangement (PCR) was negative in each
patient. Three patients showed a stable disease, without trans-
fusion requirement (compensated myelofibrosis), while the 3
others have became transfusion-dependent, requiring from 2 to
4 U of PRBC/month (decompensated myelofibrosis). Bone mar-
row biopsy was performed before therapy and repeated every 3
months while spleen ultrasonography every month. Thalidomide
was administered by oral route (100 mg tablet), starting with
100 mg/daily increasing the dose to the maximum tolerated. At
sixth month, no effects on Hb level, leukocyte count, and spleen
size was observed in decompensated myelofibrosis, while, in
compensated patients, the mean Hb level increased, the spleen
size decreased (20%) and leukocyte count returned to normal
level. The main side effects of the therapy were asthenia (100%),
fluid retention (75%), and constipation (50%). A reduction of
bone marrow cellularity was shown in the responders. In these
cases, the marrow angiogenesis, evaluated as microvascular den-
sity, was reduced (from 6.0 to 4.5). On the basis of these pre-
liminary results, thalidomide seems to have a therapeutic activ-
ity in myelofibrosis. The drug seems to be not useful in the
advanced stages of the disease, when extreme fibrosis or
osteosclerosis have developed. In contrast, in compensated
myelofibrosis thalidomide seems to have a good efficacy, both
improving hemoglobin levels, and determining spleen shrinkage. 

PO394
SOLUBLE ANGIOGENIC FACTORS: IMPLICATIONS FOR CHRONIC 
MYELOPROLIFERATIVE DISORDERS

L. Calabrò, A. Alonci, G. Bellomo, B. Loteta, C. Pezzano, 
V. Di Giacomo, E. Quartarone, C. Musolino
Chair and Division of Hematology, University of Messina

Chronic myeloproliferative disorders (CMD) are characterized
by varying degree of extramedullary hematopoiesis (EMH) and
a high incidence of thrombotic events. The mechanisms of these
complications are still not clear. Our study was prompted by the
recent observation of increased bone marrow (BM) microvessel
density in patients with CMD. The evaluation of this angiogenic
activity, like solid tumours, might be a clue for a better under-
standing of the mechanism involved in the pathogenesis of EMH
and thrombosis in these diseases. We have assessed the plasma
and serum levels of two major angiogenic factors, Vascular
Endothelial Growth factor (VEGF) and basic Fibroblast Growth
Factor (bFGF) in 55 patients affected by chronic myelopro-
lipherative disorders (CMD). This series included 25 pts with
essential thrombocythemia (ET), 10 pts with chronic myelocyt-
ic leukaemia (CML), 14 pts with Polycythemia Vera (PV), and 6
pts with primary Myelofibrosis (MF) and they were compared to
20 healthy control subjects. S VEGF (on plasma) and sbFGF (on
serum) were measured in duplicate by an enzyme-linked
immunosorbent assay (ELISA) method (Quantikine, R&D system,
Minneapolis, USA) In all patients the plasma VEGF concentration
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was significantly increased to the healthy control group
(p<0,004). The highest concentrations were found in the patients
with ET (178,25±125,22 pg/mL). The VEGF levels were signifi-
cantly higher in CMD patients with vascular complications than
those in CMD patients without complications (<0,01). The bFGF-
serum levels also appeared to be significantly higher in almost
all the CMD patients compared to the control group (p<0,07). A
significant correlation was found between the VEFG levels and
the platelet count in the ET patients and the spleen index in the
CML pts. The presence of mRNA for VEGF has been described in
platelets and megakaryocytes. This finding has implications for
processes involving platelet and endothelial cell interactions.
Previous experiments have emphasised the role of VEFG in
thrombogenesis: the VEGF released by activated platelets would
seem to promote endothelial activation with a subsequent
switch to a predominant prethrombotic phenotype. This obser-
vation suggests that the increased plasma VEGF levels might be
an important signaling molecule for thrombotic risk in CMD
patients.In conclusion, in our study there is evidence of increased
levels of angiogenic factors in CMD patients. Antiangiogenic
therapy might be considered in patients with extramedullary
hematopoiesis and /or thrombotic risk.

PO395
COMPARISON OF PERIPHERAL BLOOD AND BONE MARROW 
BFUE-E GROWTH FOR THE DIFFERENTIAL DIAGNOSIS OF POLYCYTHEMIAS
AND THROMBOCYTOSIS

A. Lorenzi, M. Bonfichi, E. Ferretti, C. Marseglia, F. Passamonti,
E. Orlandi, C. Astori, M. Lazzarino, C. Bernasconi
Institute of Hematology, IRCCS Policlinico S. Matteo, Pavia

Polycythemia Vera (PV) is characterized by a clonal population
of abnormal erythroid progenitors that are supersensitive to ery-
thropoietin (Epo). This property has been utilized for laboratory
differential diagnosis between PV and secondary policythemia
(SP); when cells derived from patients with PV are cloned in
semisolid culture medium, erythroid colonies develop also when
they are cultured without Epo (autonomous-BFU-E). The same
behaviour is observed in essential thrombocythemia (ET). It is not
yet clear whether this characteristic is more relevant for diag-
nosis of these myeloproliferative disease in peripheral blood (PB)
or in bone marrow (BM) samples. We have assessed the in vitro
culture growth of autonomous BFU-E (a-BFU-E) in 76 patients
with polycythemia (PV in 60 and SP 16 cases)) and in 28 cases
of thrombocytosis (ET in 25 cases, secondary thrombocytosys
–ST- 3 cases). The main clinical data are reported in Table 1.

Table 1.

N. cases Age yrs (range) Ht% (SD) Epo mIU/mL (SD) Plt x103/mL (SD)

PV 60 62 (28-86) 54(4,3) 5,2 (4,6) 377 (260)
SP 16 52 (20-71) 51 (2,8) 10,2(18) 201 (58)
ET 25 47 (24-79) 45 (2,7) nd 781 (345)
ST 3 67 (52-75) 44 (6,2) nd 536 (138)

SP: secondary polycythemia; ST: secondary thrombocytosis; SD standard deviation.

In cases of polycythemia we cultured 37 samples from BM
only, 32 from PB only and 7 from both BM and SP. In cases of

thrombocythaemia 19 samples were cultured from BM and 6
from PB. Analyzing the BM cells in PV patients (37 cases) the
BFU-E were 0 in 12 cases (32%) and >0 (mean 28±8/105 cells)
in 25 cases (68%); the PB BFU-E (27 cases) were 0 in 4 cases
(14%) and >0 (8±2/105 cells) in 23 patients (86%). In subjects
with secondary polycythemia the BM BFU-E (7 cases) were 0 in
4 subjects (57%) and >0 (10±5/105 cells) in 3 cases (43%); the
PB BFU-E (12 cases) were 0 in 11 patients (92%) and >0 (2/105

cells) in 1 case (8%). Therefore the BFU-E growth was diagnos-
tic with PB cells in 87% of the polycythemia cases and only in
66% of the cases using BM cells (p<0.05). The same diagnostic
significance was observed in patients with thrombocytosis,
where the BM a-BFU-E were in agreement with the diagnosis (ET
or ST) in 11 cases (58%) while the PB aBFU-E were significant
in 6 cases (100%). According to these data we conclude that: 1)
the presence of PB or BM autonomous BFU-E by itself is only
indicative but not conclusive for PV or TE; 2) BFU-E from PB
cells may be used with advantage, compared to BM cells, in the
differential diagnosis of polycythemia and thrombocytosis. 

PO396
KIDNEY TRANSPLANTATION FOLLOWED BY DONOR BONE MARROW
INFUSION IN ANIMALS (PIGS): AN EXPERIMENTAL PROTOCOL TO IMPROVE
ORGAN TOLERANCE 

M. Bonfichi, E. Ferretti, F. Abbiati,* M. Alessiani,* C. Marseglia,
E.P. Alessandrino, M. Lazzarino, C. Bernasconi
Istituto di Ematologia Università di Pavia, Divisione di Ematolo-
gia IRCCS Policlinico S. Matteo; *I. di Patologia Chir. I Università
di Pavia, IRCCS Policlinico S. Matteo, Pavia

The presence of microchimerism, the so called bidirectional traf-
fic of immunocompetent cells between donor and recipient and
conversely, is known to ameliorate the take and survival of a sol-
id organ transplant. To increase the microchimerism and to
improve the solid organ acceptance we evaluated the possibility
to infuse the donor bone marrow (BM) cells in 7 out of 16 outbred
non related white large piglets submitted to heterotopic kidney
transplantation (KT). The groups analyzed were as follow: Group A=
3 cases, no immunosuppressive therapy (IS); Group B= 6 cases, IS
only (0.6 mg/kg/die oral FK 506±10 mg/kg bid oral mycophenolate
mofetil: from day 0 till +30); Group C=7 cases, IS (as group B)+
BM infusion at day +7 (1,25±0,73×108/kg mononuclear cells from
donor iliac crest). In recipients the persistence of in vitro CFU-GM
growth was considered indicative of BM viability. The hemopoiet-
ic cell cultures were performed at days: 0, +7, +15, +30, +45, +60,
+90. In group A the 3 animals died of acute cellular reject (ACR)
between 7 and 11 days. In group B one animal survived well till
day +90 (end of the study) while 5 subjects died at +17, +21,+32,
+56 and + 64, (1 for peritonitis, 2 of pericarditis and 3 of pneu-
monitis). The survival was better in group C where 5 subjects sur-
vived till day +90 and 2 animals died, at +31 and +65 days (peri-
carditis and bowel obstruction). The incidence of infection-relat-
ed mortality was 84% in Group B and 14% in Group C.
Severe/moderate ACR were not observed in B and C animals. In
group B the CFU-GM decreased progressively from 188±82 (day
0) till 15/105 cells (day 90), while in the group C they decreased
only at the end of IS and than rise. In conclusion BM infusion
seems to ameliorate the survival rate after solid organ transplan-
tation. Microchimerism is under genetic/molecular evaluation.
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PO397
FAMILIAL CHRONIC MYELOPROLIFERATIVE DISEASES:
REPORT OF 7 FAMILIES

A. Ambrosetti, M. Micheletti, M. Ricetti, V. Meneghini, 
G. Nadali, F. Scognamiglio, G. Todeschini, A. Trolese, G. Pizzolo
Department of Clinical and Experimental Medicine, Section of
Hematology, University of Verona

Several cases of Familial Policytemia have been reported since
1985, characterized by pure erythrocytosis, without leucocyto-
sis, thrombocytosis and splenomegaly, and benign course. On
the other hand, only few cases of Familial Thrombocythemia
have been reported; in some of them mutations of the TPO gene
were found. We describe here 7 families with 2 or more mem-
bers affected by familial myeloproliferative disorders (FMD) seen
in our Institution over the last 17 years. They are 17 patients, 7
males and 10 females, median age 52 years. The diagnostic
workup included abdominal ultrasound, bone marrow aspirate
and biopsy, kariotype and/or molecular analysis for BCR/ABL,
EPO level and Hb electrophoresis. According to PVSG criteria 5
cases were classifiable as Policytemia Vera (PV) and 12 as Essen-
tial Thrombocytemia (ET). In 4 families both cases of PV and of
ET were diagnosed (mixed phenotype). In all cases thrombocy-
tosis was present (mean 704×109/L). Mild leukocytosis and
splenomegaly were found in 11 and 8 cases respectively. Eight
patients complained symptoms due to impaired microvascular
circulation; 3 underwent major vascular events (2 myocardial
infarction, 1 cerebral ischemic attack). In all but 3 cases antiag-
gregant drugs were given; patients with PV phenotype were
treated with venesection; 13 patients received chemotherapy
(mainly hydroxiurea). So far, no case of blastic transformation
or secondary myelofibrosis occurred. In conclusion:  1) FMD
(probably not extremely rare) have to be considered in the diag-
nosis of chronic myeloproliferative disorders; 2) the disease phe-
notype can be variable, but thrombocytosis seems to be con-
stant; this finding suggest, at least in some cases, a pathogenetic
mechanism involving more than one hemopoietic lineage 3) the
clinical course appears to be benign, though major vascular com-
plications may occur; 4) therapeutical standards have to be
ascertained.

PO398
VASCULAR ENDOTHELIAL FACTOR AND HEPATOCYTE GROWTH FACTOR
LEVELS IN POLYCYTHEMIA VERA

E. Cacciola, C. Ferlito, G.G. Guarnaccia, S. Salemi, M.P. Azzaro,
F. Di Raimondo, R. Giustolisi, R.R. Cacciola
Institute of Hematology, University of Catania, Italy

Increased bone marrow angiogenesis has been demonstrated
in a variety of hematologic disorders, including Polycythemia
vera (PV). The neo-angiogenesis process is believed to be sec-
ondary either to the cytokine-mediated detrimental bone mar-
row stromal reaction or to the aberrant bone marrow microen-
vironment that may host excess angiogenic cytokines. Vascular
endothelial factor (VEGF) and Hepatocyte growth factor (HGF),
two stromal cells-derived factors, are known to be critical for
vasculoangiogenesis. In this work, we determined circulating

VEGF and HGF levels in patients with PV and we correlated these
results with platelet count. 11 patients with PV (8 males and 3
females, mean age 60.9 years, range from 37 to 80) were includ-
ed in this study. PV was defined according to Polycythemia Vera
Study Group (PVSG) criteria. The duration of disease ranged
between 1 year to 15 years. The patients were receiving or not
receiving cytoreductive treatment. Peripheral blood VEGF and
HGF levels were measured by ELISA. The median VEGF and HGF
levels were significantly higher than normal controls (p<0.0001).
When we correlated the VEGF and HGF concentrations with
platelet count a significant correlation (r=0.85 p=0.001 and
r=0.70 p=0.017 respectively) we found. Since Thrombopoietin
(TPO) is a cytokine mainly derived from bone marrow stromal
cells, we evaluated in 6 out of 11 studied patients the TPO lev-
els in order to verify a correlation between VEGF, HGF and TPO.
TPO concentrations were increased in patients (median value
177.5 pg/mL) compared with normal controls (median value 102
pg/mL). A significative correlation between either VEGF and TPO
(p=0.006) or HGF and TPO (p=0.002) was found. These prelimi-
nary findings might suggest that neo-angiogenesis is an integral
component of the bone marrow stromal reaction in PV and might
provide useful prognostic information and a rationale for the
therapeutic investigation of anti-angiogenic agents.

PO399
ESSENTIAL THROMBOCYTHEMIA IN YOUNG ADULTS: CLINICAL FEATURES
AND OUTCOME IN A SINGLE CENTER EXPERIENCE

A. Candoni, R. Fanin, A. Geromin, A. Michelutti, D. Russo,
S. Prosdocimo, L. Marin, T. Michelutti, M. Baccarani*
Division of Hematology and Department of Bone Marrow Trans-
plantation, University Hospital, Udine; *Institute of Hematology
and Medical Oncology “Seragnoli”, University of Bologna

We retrospectively analyzed the records of 54 consecutive
patients younger than 40 years with Essential Thrombocythemia
(diagnosed according to the Polycythemia Vera Study Group cri-
teria) followed in our department between 1990 and 2000.
Median age at disease onset was 27,5 years (range 16-39), medi-
an platelet count 855×109/L (range 650-2.190×109/L) and
male/female ratio 2,6/1. The mean duration of follow-up was
86±42,4 months (median 97 months, range 6-136). Twenty-six
percent (14/54) of patients have one (12/14) or more (2/14) car-
diovascular risk factors (smoke, dyslipidemia, hypertension, dia-
betes mellitus). Major complications occured in 31% (17/54) of
patients (cerebrovascular accident in 2, acute myocardial infarc-
tion in 4, abortion in 8, venous thrombose in 1 and hemorrhage
in 2); none of which was fatal. Minor events (headache, ery-
thromelalgia, paresthesias, minor bleeding) occured in 33%
(18/54) of patients whereas 46% (25/54) remained asympto-
matic throughout follow-up. Forty-one of 54 patients (76%)
received acetylsalicilyc acid and 54% (29/54) cytoreductive ther-
apy: hydroxyurea in 7/29, busulphan in 4/29, anagrelide in 1/29,
interferon in 11/29, hydroxyurea and interferon in 6/29; 79% of
patients responded well to cytoreductive therapy (13/18
responded to interferon). No deaths were observed and overall
survival was similar to that of an age and sex matched control
population. Our experience documents that young adults with
E.T. are commonly symptomatic (54%) and the maior complica-
tions occured in 31% of cases. Ischemic complications are more
frequent than hemorrhagic (6/17 vs 2/17). The factors that were
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found to be predictive for ischemic events were sex (male) and
cardiovascular risk factors. Moreover, in our experience, E.T. in
young women is associated with an increased risk of abortion (8
abortions/15 pregnancies) especially in the first trimester (6/8).

PO400
INCREASED CIRCULATING LEVELS OF VASCULAR ENDOTHELIAL GROWTH
FACTOR IN ESSENTIAL THROMBOCYTHEMIA

R. Santoro, S. Molica, D. Levato, F. Iuliano, G. Muleo, 
G. Digiesi,* G. Vitelli*

Dept. Hematology/Oncology, Azienda Ospedaliera “Pugliese-
Ciaccio”; *Servizio Patologia Clinica, Istituto “Regina Elena”,
Roma

An increased bone marrow (BM) vascularity has been recent-
ly described in essential thrombocytemia (ET). In order to inves-
tigate whether angiogenic cytokines may surrogate the
increased BM angiogenesis we measured circulating levels of
vascular endothelial growth factor (VEGF) in 47 ET patients. Sera
and plasma taken at the time of diagnosis and frozen at –70°C
were analyzed for the presence of VEGF using a commercial
immunoenzymatic assay (ELISA)(Quantikine R&D). Results were
compared with those of 60 healthy controls selected for statis-
tical comparison. Confirming that plasma is more suitable than
serum for VEGF circulating measurements especially when deal-
ing with hematological malignancies, we found a close correla-
tion between platelet count and serum levels of VEGF (R=0.431;
p=0.002) which disappeared when dealing with plasma
(R=0.129; p=0.387). On the other hand, VEGF plasma levels of
ET patients were significantly higher (101.0 ng/mL; range, 3.9-
502) than those of controls (24.05 ng/mL; range, 0-138;
p<0.0001; Figure 1).

In conclusion, our results confirm that plasma is more suitable
than serum for evaluating circulating levels of VEGF. Further-
more, plasma levels of VEGF may surrogate the increased BM
angiogenesis in ET. A field of investigation should be that of
looking for differences in circulating VEGF levels between ET and
reactive thrombocytosis.

PO401
THREE GOOD REASONS FOR USING INTERFERON IN ESSENTIAL  
THROMBOCYTHEMIA: OFF THERAPY ACHIEVEMENT, COMPLETE REMISSION
MAINTAINED BY LOW DOSES AND UNMODIFIED BONE MARROW FIBROSIS

R. Ciancia, V. Martinelli, M. Volpicelli, M. Picardi, B. Rotoli
Cattedra di Ematologia, Università “Federico II”, Napoli

Essential thrombocythemia (ET) treatment by IFN (ET-IFNt) is
presently accepted, especially in young patients. We treated 20
patients and the results fit literature data in terms of responders.
Therapy schedule is summarised in Table 1, patients’ character-
istics in Table 2, and results in Table 3.

Table 1. IFN schedule for ET.

Induction Phase
I II III

IFN: IUx106/day 3 3 3 3
day per week/Mo 5/3 3/6 2/12 1/12

IU = international unit; Mo = months

All patients fully satisfied PSVG diagnosis criteria; 18 not pre-
viously treated; 2 treated by HU with a wash out period before
starting IFN. The median observation period was 5 years (1±13).

Table 2. Patients characteristics.

F/M Age Splenomegaly1 Chr. abn. Plts

9/11 38 (23±63) 11/20 1/20 802 (541±1458)

F/M= female/male; 1 = by ultrasound scan; Chr. abn. = chromosomal abnormality
found was 11q-

Table 3. Results.

Evaluable Responders CR PR Discontinued(1) Off therapy

18/20 18/18 16/18 2/18 2/20 5/18 
(90%) (100%) (88%) (11%) (10%) (27%)

1 = low compliance; CR and PR: complete and partial remission.

Bone marrow fibrosis was evaluated in 18 of 20 patients and
was mild in 13, moderate in 4 and severe in 1. Bone marrow
fibrosis re-evaluated during the follow-up in 9 patients: it was
unmodified in 7 and improved in 2. We want to stress that in ET
IFN: a. is a treatment that may lead to a significant percentage
of off-therapy patients. Few cases off-therapy after busulphan
have been reported, but this drug has leukemogenic risks; b. can
maintain CR with low weekly doses, improving the compliance
in a chronic disease otherwise requiring continuous therapy with
cytotoxic agents; c. does not modify bone marrow fibrosis, or in
some cases improves it. Because of cost and side-effects, IFN
treatment of ET is still a debated argument. Our study confirms
a high rate of response and the possibility of maintaining dis-
ease control with reduced doses and even after drug discontin-
uation. The new pegylated IFN molecules may offer additional
advantages in terms of efficacy and compliance.
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PO402
LONG-TERM EVALUATION OF 164 PATIENTS WITH ESSENTIAL 
THROMBOCYTHEMIA TREATED WITH PIPOBROMAN: OCCURRENCE OF
BLASTIC TRANSFORMATION 

V. De Sanctis,* A. Spadea,° L. Bizzoni,° S. Bernasconi,° R. Redi,°
M.G. Mazzucconi°
*Istituto di Radiologia Cattedra di Radioterapia Oncologica;
°Ematologia, Dipartimento di Biotecnologie Cellulari ed Ema-
tologia, Università “La Sapienza”, Roma

Introduction. Essential thrombocythemia (ET) should not be
considered an indolent disease, but it may progress during its
natural course into acute leukemia. Therefore, the impact of
myelosuppressive agents in the blastic transformation of ET can-
not be excluded. The purpose ofthis study was to determine the
incidence of blastic crisis (BC) in patients with ET, treated with
pipobroman (PB). Patients and Methods. One hundred and six-
ty-four patients with ET were diagnosed from April ‘76 to Feb-
ruary‘95. All patients received PB as first-line treatment at a
dose ranging from 1 to 1.5 mg/kg/day until a stable platelet
count below 500×109/L was reached. Maintenance therapy was
performed at a doses ranging between 0.2-1 mg/kg/day accord-
ing to platelet count. The patients were evaluated for the
response to treatment with PB, and the occurrence of BC.
Results. Mean treatment time was 164 months (range 5-244),
mean initial dose of PB was 62.5 mg/day (range 25-100 mg).
Platelet count below 500×109/L was reached in 143/164 patients
(87%) in a mean time of 7.5 weeks (range 3.5-10). Maintenance
therapy was carried out in all respondent cases according to
platelet count (mean dailydose: 25 mg, range 7-75 mg). At time
of our last evaluation 152/164 patients (93%) were still alive. The
overall survival (OS) and the event free survival (EFS) at 120
months were 95% and 97%, whereas at 180 months were 84%
and 76%, respectively. Blastic crisis was observed in 9 patients
(5.5%), after a mean treatment time of 153 months (range
79–227). Hematologic  features andthe PB doses at beginning
and during maintenance therapy ofthe 9 patients did not sig-
nificantly differ from those of the other patients. All 9 patients
died after a mean time of 5.8 months (range 1-15) from the BC
onset. Conclusions. The incidence of BC in our group of patients
treated with PB, an alkylating agent, was comparable with the
data reported in the literature. The role of myelosuppressive
agents in the blastic transformation of ET could be still assessed.

PO403
LONG-TERM FOLLOW UP OF α INTERFERON IN THE TREATMENT OF POLY-
CYTHEMIA VERA

E. De Biasi, P. Radossi, G. Tagariello, R. Risato, PG. Davoli
Servizio trasfusionale e Centro per la cura delle Emofilie e delle

Malattie del Sangue, ASL 8 - Regione Veneto, 31033 Castelfran-
co Veneto (TV)

Recombinant α 2a and 2b interferon has been demonstrated
effective in the treatment of chronic myeloproliferative disorders
(MPDs). Between 1990 and 1994 we started a pilot study to
assess the efficacy of interferon α 2a (Roferon-A) in 5 patients
with polycythemia vera (PV), diagnosed according with the cri-
teria of the Polycythemia Vera Study Group. INF therapy was ini-

tiated after normalisation of hematocrit with phlebotomies, but
in one patient busulfan and pipobroman were used in addition.
The median age of the patients was 46 years (range 33-59 years)
and the duration of the treatment spanned from 1 to 3 years. α-
IFN was administered at 3 MU/die at the beginning. Complete
remission (CR) (persistence of hematocrit ≤ 45% without vene-
section) was obtained in few months in 1 patients while partial
response (PR) was in 4 patients. Following CR or PR the INF dose
was 3 MU 3 times per week. During the treatment period 4 out
of 5 patients did not need venesection to control hematocrit.
Only one patient was treated with flebotomy in 3 different occa-
sions. All these patients obtained reduction of vasomotor symp-
toms, pruritus and splenomegaly. Early mild toxicity (flu-like
syndrome) was observed during the period week of treatment.
The table below shows the results after the treatment with INF.
The following parameter are depicted: RBC count (1012/mL), Hct
(%), Hb (g/dL), WBC count (109/mL), PLT count (109/mL). All val-
ues are expressed as mean±SD.

Pts. RBC Hb Hct WBC PLT

P. 1 6.39±0.15 15.2±0.38 46.6±0.9 7.45±1.1 264±49
P. 2 4.98±0.22 15±0.65 44.6±1.9 5.81±1 139±16
P. 3 5.18±0.19 16.6±0.60 47.9±1.7 6.03±0.9 184±23
P. 4 5.72±0.24 16.6±0.70 48.6±2 4.36 +1.75 191±25
P. 5 7.91±0.50 15.5±1 47.5±3 20.44±7 320±50

Conclusions. In our experience α-IFN has been demonstrated
effective in controlling excessive erythrocytosis and in amelio-
rating symptoms related to PV, but unfortunately all patients
relapsed after interruption of the treatment. Advantages of INF
therapy are lack of leukemogenic and teratogenic effects.
Because of this, we think that in the future, trials comparing dif-
ferent schedules of IFN therapy, including the possibility of long-
term treatment regimes, with or without the potential benefit of
new preparation (PEG-IFN), should be taken into consideration.

PO404
COBALT AND ERYTHROCYTOSIS RELATED TO LONG STAY AT HIGH ALTITUDE 

M. Bonfichi, L. Malcovati, L. Bernardi,* A. Balduini,
C. Marseglia, C. Passino,# J. Gamboa,§ R. Roach,** 
O. Appenzeller,§§ C. Bernasconi 
Div. Ematologia IRCCS S. Matteo- Univ of Pavia; Cl. Medica I Univ
of Pavia; #I. Fisiol. Clin. CNR Pisa; §Lab de transp. de Oxigeno, Univ
Peruana Cayetano  Heredia Lima (Perù) ** Div. of Physiology, New
Mexico Highlands Univ. Las Vegas, NM, USA, NMHEMC Res. Foun-
dation, Albuquerque, NM, (USA)

The efficacy of cobalt as an erythropoiesis stimulator has been
previously reported. Recently it has been indicated as a possible
cause of chronic mountain sickness (CMS), observed in subjects
living at high altitude and due to an altered adaptation to hypox-
ia. CMS is characterized by an over-response of physiological
adaptative mechanisms to high altitude causing the appearance
of a severe erythrocytosis. Therefore CMS represents a study
model for disorders due to a strong stimulation of erythropoiesis.
During an international scientific expedition recently accom-
plished in Cerro de Pasco, Perù (4,330 m o.s.l.) focused on hema-
tologic, cardio-pulmonary and circulatory parameters related to
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the excessive erythrocytosis, we examined cobalt serum levels in
32 subjects continuously living above 4,000 m o.s.l., 15 of whom
affected with CMS an 16 with physiological reactive erythrocy-
tosis; all subjects were males. Hematologic parameters were
examined immediately after harvest with a manual technique
and subsequently confirmed with an automatic counter. Serum
was frozen in liquid nitrogen vapor and examined in our labo-
ratory, in Italy (Table 1).

Table 1.

n. Median age years (range) Ht%± DS Cobalt µg/L

A 15 41 (29-51) 65±7 0.17±0.7
B 16 35 (22-54) 54 ±5 0.14±0.4

p=0.01 p=0.22

A: CMS subjects; B: high altitude subjects without CMS; SD: standard deviation.

Serum levels of cobalt did not appear different in the 2 groups
and in no cases it resulted above the normal range (0.08-0.4
µg/L). In our study physiological erythrocytosis related to high
altitude and pathological erythrocytosis observed in CMS
patients seem not to be related to cobalt levels. It could be of
interest to evaluate a possible role of the cobalt in the diagno-
sis of erythrocytosis due to drug misuse.

PO405
ESSENTIAL THROMBOCYTHEMIA AND PREGNANCY: CASE REPORT 

D. Veneri, A. Ambrosetti, F. Zanetti, A. Trolese, R. Zanotti,
M.M. Ricetti, G. Pizzolo 
Department of Clinical and Experimental Medicine, Section of
Hematology, University of Verona, Verona 

On July 1999 a 29 years old female was referred to our hos-
pital for severe headache. The hemogram showed normal white
and red cells count, while platelet count was 1,850,000/micro-
liter. No vascular occlusions were shown by CNS TAC scan and
MR. No myeloid immature cells were seen in the peripheral blood
smears. The bone marrow biopsy documented hypercellularity,
megakaryocytic hyperplasia without fibrosis. Chronic myeloid
leukemia was excluded on the basis of normal karyotype and
absence of BCR/ABL gene rearrangement. The ferritin level was
normal. Accordingly, the diagnosis was essential thrombo-
cythemia. The platelet count was reduced by hydroxyurea. How-
ever the patient spontaneously stopped the treatment on feb-
ruary 2000 because she planned a pregnancy. She came back to
our observation on May 2000, during the fourth week of preg-
nancy; the platelets count was 1,820,000/µL. At that time low
dose aspirin (100 mg/die) was started. During the pregnancy
platelet count gradually decreased until the fourth month to a
plateau of about 1,000,000/µL. During the ninth month platelets
count increased up to 1,520,000 in the last week of pregnancy.
Aspirin was stopped and prophylaxis of deep venous thrombosys
with low weight heparin was started. She delivered at term a
normal baby without hemorrhagic or thrombotic complications.
The neonate had a normal hemogram. Low molecolar weight
heparin was stopped a week after the delivery and low dose
aspirin was reintroduced (100 mg/die); afterwards therapy with
hydroxyurea was restarted because of the rapid increase of
platelet count and the reappearance of severe headache. In con-
clusion, on the basis of a limited number of observations report-
ed in the literature, we decided not to treat our patient at the
beginning of pregnancy with chemotherapeutic agents, in order
to avoid their potential teratogenic effects, although the platelet
count was superior to 1,500,000/µL. Of note, a spontaneous
decreasie of platelet count was observed during pregnancy.
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myelodyplastic syndromes

PO406
SIMULTANEOUS DETECTION OF APOPTOSIS AND CD34  EXPRESSION IN
NORMAL AND MYELODYSPLASTIC BONE MARROW

A. Pecci, E. Travaglino, C. Klersy, * R. Invernizzi
Medicina Interna ed Oncologia Medica, Università di Pavia; *Unità
di Biometria ed Epidemiologia Clinica, IRCCS Policlinico S. Matteo,
Pavia

Several studies have recently reported that bone marrow of
patients with myelodysplastic syndromes (MDS) is characterized
by an increased apoptosis, with a possible role in the pathogen-
esis of the peripheral cytopenia observable in these disorders. The
question of whether the excessive intramedullary apoptosis in
myelodysplasia predominantly involves the subset of progenitor
stem cells or of more differentiated cells remains controversial.
The aim of this study is to assess the degree of apoptosis in MDS
bone marrow and its possible differences from normal marrow
in relation to CD34 antigen expression. Patients and Methods. A
double-labeling, two-color technique that combined TUNEL
method to detect apoptosis and immunocytochemistry for CD34
antigen was used on fresh bone marrow slides. Nineteen MDS
patients (6 RA, 2 RARS, 5 RAEB, 5 RAEB-t and 1 CMML, median
age 65 yrs) and 11 healthy controls (median age 63 yrs) were
studied. Statistical adjustments for the different sizes of CD34-
positive and CD34-negative populations were used. Results. The
apoptotic rate (AR) appeared significantly higher in CD34- than
in CD34+ cell subset both in myelodysplastic (mean AR CD34-

11.5%±6.5 vs. CD34-positive 3.2%± 5.0, p=0.007) and in nor-
mal bone marrow (mean AR CD34-negative 6.8%±2.3 vs. CD34-
positive 2.1%±5.5, p=0.02). In MDS bone marrow a higher AR
than in normal controls was observed (mean AR MDS 11.3%±6.3
vs. controls 6.8%±2.3, p=0.01). When MDS and normal CD34-
negative cell populations were compared, a greater AR in MDS
CD34-negative cells was found (p=0.01), while no statistical dif-
ference in AR resulted from the comparison between MDS and
normal CD34-positive cell populations (p=0.18). Conclusions.
Our results suggest that in myelodysplastic as well as in normal
bone marrow the apoptotic phenomenon predominantly involves
the maturing cells. The increase in apoptotic levels observable in
myelodysplastic compared to normal bone marrow seems to be
mainly due to an increase of apoptosis in the population of dif-
ferentiated cells.

PO407
EPIDEMIOLOGIC ASPECTS OF MYELOFIBROSIS WITH MYELOID METAPLASIA
IN SARDINIA, 1974-1993

G. Broccia, W. Deplano, G. Luxi, P. Dessalvi, A. Mamusa,
B. Giannico*
Divisione di Ematologia-CTMO,Ospedale Oncologico A.Businco,
Cagliari; *Cattedra di Ematologia,Università di Sassari

We have collected all cases of hematological malignancies
(HM) newly diagnosed in the resident population of Sardinia in
the period 1.1.1974-31.12.1993. Cases were searched for by a
personally done examination of all registers of all medical
departments and of all pathology institutions at that time oper-
ating in Sardinia; confirmation of diagnosis, date of diagnosis
and demografic data of patients were obtained through a per-
sonally done consultation of clinical records. Epidemiologic eval-
uations were made according to the recommendations of dos
Santos Silva.1 A total of 7339 cases of H.M. was found out.
Among them, 108 patients had a diagnosis of idiopathic myelofi-
brosis (MMM), that we considered sufficiently supported by his-
tological and/or cytological and/or clinical data. They represents
1.47% of all cases of hematological malignancies. Male-to-
Female ratio was 1.45:1. Mean age at diagnosis was 66 years
(range 29-90, median 66). Age- and sex- specific incidence rates
confirmed increased incidence in advanced ages and in males.
Crude annual incidence rate was highly variable (range1-9, mean
5.4, median 5) with more cases diagnosed in the second ten
years of our survey (1974-1983: range 1-7, mean 4, median 4;
1984-1993: range 4-10, mean 6.8, median 6). We think that the
increase of cases of MMM observed in the second ten years of
our survey, only in part explained by ageing of Sardinian popu-
lation, is largely due to an increase of diagnosis of previously
undetected patients, due to increased physician awareness of the
disease and to an extended use of bone marrow biopsy. Age
standardized rate (world population) was 0.19 × 100.000 × year
for females and 0.30 for males. Such rates are lower than those
reported for other populations.2 It is possible that many cases of
MMM still remain undetected.

1. Dos Santos Silva I. Cancer Epidemiology: Principles and Methods.
IARC Lyon, France, 1999.

2. Tefferi A. Myelofibrosis with Myeloid Metaplasia N Engl J Med
2000; 342:1255-65.
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PO408
EXPRESSION OF CD 95 ANTIGEN ON THE SURFACE OF BONE MARROW
CD34+ CELLS IN MYELODYSPLASTIC SYNDROMES

L. De Paoli,* L. Tartuferi,* E. Cornaglia,* M.C. Sacchi,* 
M.M. Ciriello,° T. Callegari,° M. Baraldi, D. Pietrasanta,* 
M. Pini,* F. Salvi,* A. Levis*
*Department of Hematology; °Clinical Laboratory, "SS. Antonio e
Biagio e C. Arrigo" Hospital, Alessandria

Background. In myelodysplastic syndromes (MDS), ineffective
hemopoiesis is supposed to result from an excessive cellular
death rate charged to hemopoietic progenitors, thus avoiding
their differentiation and entering the bloodstream. An increased
and early apoptosis would delete the effect of the high prolifer-
ative activity and would justify the common pattern of periph-
eral pancitopenia. Aim of the work. To evaluate the expression of
the cell-surface Fas receptor (CD95) in different marrow popu-
lations of MDS patients, in consideration of its fundamental role
in the activation of the apoptotic pathway. Patients and Meth-
ods. The bone marrow samples from 30 consecutive patients
affected by MDS (including all FAB subtypes: RA, RAEB, RAEB-
t), were analysed for the expression of CD95 in comparison to
the marrows from 5 normal controls. Flow cytometric analysis
was executed on all bone marrow mononuclear cells (BMMNC),
immediately after separation on density gradient and after 18
hours (t18) of incubation in RPMI 1640 added with 1% gluta-
mine, 1% PES and 10% FCS. The CD95 expression was analysed
both on all BMMNC and on the CD34+ cells. Results. Flow cyto-
metric analysis, immediately after separation on density gradi-
ent, first allowed us to point out that MDS are characterized by
a constitutive increased expression of CD95 in both all BMMNC
(25% in controls vs. 44% in MDS; p value < 0.01) and in CD34+

population (1% in controls vs. 5% in MDS; p value = 0.01). More-
over the CD95 evaluation, performed after 18 hours (t18) of
incubation in RPMI 1640, allowed us to point out that normal
marrows are characterized by a slight not significant sponta-
neous increase in CD95 expression in both all BMMNC (t0 25%
vs t18 28%; p value=n.s.) and CD34+ population (t0 1% vs t18
2%; p value=n.s.). On the contrary, in MDS patients, even if the
difference of CD95 expression in BMMNC was not evident from
t0 to t18 (t0 44% vs t18 45%; p=n.s.), a statistically significant
increase was shown when the analysis was limited to the CD34+
population (t0 5% vs t18 7%; p=0.01).  Conclusions. Our data
lead to suppose that the marked proneness to enter the apop-
totic pathway, shown by MDS cells and particularly by the CD34+

population, may be due to the constitutively higher CD95 expres-
sion in MDS compared to normal marrows. Since CD95 expres-
sion spontaneously increases only in MDS CD34+ population,
further studies should be useful, based on treatment of MDS
and normal mononuclear cells with cytokines as IFN-γ and TNF-
α, whose serological levels are spontaneously increased in MDS
patients, intended to a better comprehension of the exact role
of CD95 in the CD34+ apoptotic pathway and its modulation.

PO409
MYELODYSPLASTIC SYNDROMES IN PIEDMONT. PRELIMINARY EXPERIENCE
OF THE PIEDMONT MYELODYSPLASIA REGISTRY

F. Salvi, E. D’Andrea, M. Bertini, D. Ferrero, F. Marmont, 
B. Allione, G.C. Avanzi, M. Bonferroni, G. Cametti, D. Cilloni, 
G. Ciravegna, R. Freilone, M. Girotto, M. Incagliato, 
C. Marinone, D. Pietrasanta, E. Scassa, G. Termine, 
M. Boccadoro, A. Gallamini, E. Gallo, G. Saglio, A. Levis
On behalf of the Piemonte MDS Registry, Alessandria

Background. It is usual opinion that the myelodysplastic syn-
dromes (MDS) are under-diagnosed and their incidence is under-
estimated by cancer registers, as a consequence of the follow-
ing factors: a) MDS are a disease of advanced age and many
elderly patients are not well studied; b) the diagnosis, when sus-
pected, is often considered a secondary event in patients fol-
lowed for other major non hematological age-related diseases;
c) only a minority of these patients are followed by hematolog-
ical institutions. Patients and Methods. In 1999 we started in
Piedmont a program about MDS with the cooperation of both
hematological and internal medicine departments. The major
aims of the program are: 1) to define homogeneous diagnostic
guide-lines; 2) to collect epidemiological information; 3) to cry-
opreserve bone marrow cells of at least a group of patients for
molecular biology studies; 4) to analyse the clinical outcome of
patients homogeneously treated. The forms with historical, clin-
ical and laboratory information have been registered from the
registry data center. Results. From June 1999 to April 2001, 179
MDS patients were registred from 26 different institutions: 101
(56%) from hematology and 78 (44%) from internal medicine
departments. The patients are distributed, according to the time
from diagnosis as follows: 44 in 1999, 109 in 2000 and 26 in the
first three months of 2001. Mean age is 73 (range 30-95), with
the following distribution for class of age: ≤ 60 years 19 patients
(11%); 61-70 years 50 patients (28%); 71-80 years 70 patients
(39%); ≥ 81 years 40 patients (22%). One hundred and five
patients (59%) are males. An important age-related comorbid-
ity requiring drug therapy is present in 72 cases (40%). A previ-
ous cancer is reported in 23 patients (13%), a former chemother-
apy in 8 patients (5%) and a radiotherapy in 12 patients (8%).
Cytogenetic data are present in 122 patients (68%). The distri-
bution of the final diagnosis according to the WHO diagnostic
groups is: RA 67 (40%), RARS 10 (6%), RAEB 56 (33%), 5q-syn-
drome 4 (2%), unclassifiable 14 (8%), CMML 18 (11%). 122
patients are so far valuable for the IPPS prognostic score: 34
patients (28%) score 0; 66 patients (54%) score 0.5-1; 12
patients (10%) score 1.5-2; 10 patients (8%) score ≥ 2.5. Infor-
mation about the exposure to the most common risk factors
(cytotoxic drugs, radiotherapy, benzene and solvents, pesticides,
ionising radiation, smoke, hair dye) are so far recorded for 141
patients (79%) for future correlations with chromosome abnor-
malities. Conclusions. The collection of historical and clinical
information of MDS patients for future epidemiological case-
control studies is possible on the basis of a spontaneous coop-
eration. The very advanced age of MDS patients is confirmed. A
high proportion of these patients is not followed by hematology
departments. The percentage of patients studied for chromo-
some abnormalities could be further increased. 
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PO410
LONG-TERM EFFICACY OF THALIDOMIDE THERAPY FOR ANEMIA OF 
TRANSFUSION-DEPENDENT PATIENTS WITH MYELODYSPLASTIC
SYNDROMES

P. Musto, A. Falcone, C. Bodenizza, P. Scalzulli, G. Sanpaolo,
S. Mantuano, M.L. Vigliotti, R. Matera, M.M. Greco
Unit of Hematology, IRCCS “Casa Sollievo della Sofferenza”, 
S. Giovanni Rotondo

Thalidomide has been recently employed for the treatment of
some hematological malignancies. The exact mechanism of action
of this drug has not been completely elucidated, but immunomod-
ulating, anti-angiogenesis, anti-inflammatory or anti-apoptosis
activities have been postulated. Since at least some of these
mechanisms may be involved in the pathogenesis of myelodys-
plastic syndromes (MDS), we are currently evaluating the poten-
tial therapeutic role of thalidomide in these diseases. As of March,
2001, thalidomide has been administered to 12 patients with low
or intermediate-low risk MDS (according to IPSS). Seven patients
were males and 5 females; mean age was 65 yrs (range 48-81).
Seven patients had refractory anemia (RA), 3 had RA with ring
sideroblsats (RARS) and 2 had RA with excess of blasts (RAEB).
Previous treatments mainly included steroids, folates and other
vitamins, androgens, recombinant erythropoietin (alone or in com-
bination with G-CSF, GM-CSF or amifostine). All patients were
heavily transfusion-dependent (Hb < 8 g/dL), requiring 4-8 units
of packed red-cell transfusions every month. Thalidomide was
given on a compassionate basis, after an informed consent was
achieved, at the dose of 100 mg/d per os, at bedtime, for 1 week
and then progressively increased up to a maximum tolerated dose
of 300 mg/d. Iron-chelating therapy was the only concomitant
associated treatment. Two patients are too early for response
evaluation. Four patients (three more than 75 year-old) stopped
thalidomide within a few days because of relevant side effects
(somnolence, constipation, general malaise, renal failure). Three
further patients did not show any modification of hematological
parameters and stopped the treatment after 2 months. One of
them (affected by RAEB) developed secondary acute myeloid
leukemia two months later, while receiving a combination of oral
Ara-c and GM-CSF. The remaining 3 patients (2 RA and 1 RARS)
became completely transfusion-independent within 4-9 weeks
and reached stable values of Hb comprised between 9.4 and 11.4
g/dL. Due to a slight worsening of peripheral white blood cell and
platelet counts, thalidomide was stopped in one of responders
after 3 months of therapy. Since hemoglobin value rapidly
decreased to less than 8 g/dL, thalidomide was re-started and the
patient returned to be transfusion-independent. These erythroid
responses are still maintained in 2 patients, after 9 to 12 months
of thalidomide therapy, with adjusted doses of 150-250 mg/d,
allowing them to carry out their normal occupational activities.
The third responder returned to receive transfusions after 5
months of treatment, but his transfusional requirement after 8
months under thalidomide is currently reduced to about one unit
every 6 weeks. Responders were all treated within 1 year from
diagnosis, were less than 65-year old and showed a normal kary-
otype. Morphological examination of bone marrow, lymphocyte
subpopulations, HbF and serum ferritin levels remained substan-
tially unchanged throughout the study, while serum levels of
endogenous erythropoietin significantly decreased, paralleling the
rise of Hb. Reticulocyte count moderately increased only in one

responder, thus suggesting that thalidomide could directly or indi-
rectly reduce the apoptotic process of erythroid precursors, rather
than stimulate residual normal or dysplastic erythropoiesis. In this
setting, evaluation of marrow angiogenesis, serum levels of sol-
uble transferrin receptor and angiogenetic circulating growth fac-
tos are in progress. Our results indicate that thalidomide, though
poorly tolerated in elderly subjects, may have relevant effects on
anemia of transfusion-dependent MDS, particularly in low-risk,
younger patients with a recent diagnosis. 

PO411
THE INTENSITY OF EXPRESSION OF CD44 ON MYELODYSPLASTIC CD34+

CELLS CORRELATES WITH IPSS SCORE

F. Buccisano, A. Venditti, A. Tamburini, G. Del Poeta, 
L. Maurillo, E. Abruzzese, KA. Scornajenghi, S. Amadori
Hematology, University Tor Vergata, Rome

CD44 and its isoforms are widely expressed, multifunctional,
cell-surface glycoproteins that have been implicated in the reg-
ulation of normal hematopoiesis. Furthermore, abnormalities of
CD44 expression and function have also been described in
leukemic patients (pts). The aim of our study was to analyze, in
a three-color flow cytometric assay, the expression of CD44 on
CD34+ progenitors from BM of 43 pts affected by MDS (19 RA,
1 RARS, 17 RAEB, 6 RAEBt). Due to the high co-expression of
CD44 (median 98%, range 39-100), we corrected this value by
the mean fluorescence intensity (MFI) of each sample, generat-
ing an adhesion molecule index (AMI = product of MFI and per-
cent positive cells). In the whole MDS group, CD44 had a medi-
an value of 1926 (range 122-6394); the higher the bone mar-
row (BM) blast infiltration, the higher the CD44 AMI value
(Spearman’s r=.36, p=.02). A cut-off value of 10% BM blasts
distinguished 2 groups with a high difference of AMI expression
(mean 1650 vs. 2644, p=.023). Furthermore, pts with ≥ 2 cytope-
nias had a higher CD44 AMI (mean 1396 vs. 2449, p=.022), while
no difference of expression could be observed among different
cytogenetic groups. Such correlations leaded to a significant dif-
ference of CD44 mean AMI among different IPSS score risk
groups (low-risk 1320 vs. Int-1 1610 vs. Int-2 2957 vs. High-risk
3526, p=.014). In conclusion, the intensity of CD44 expression
identifies high-risk IPSS pts. The future challenge is to determine
whether this molecule may contribute to the perturbation of
hematopoiesis observed in MDS.

PO412
RECOMBINANT ERYTHROPOIETIN AS A TREATMENT FOR “LOW RISK”
MYELODYSPLASTIC SYNDROMES: RESULTS OF A STUDY

E. Balleari,* E. Rossi,° M. Clavio,° F. Ballerini,° M. De Lucchi,* 
G. Massa,* M. Mencoboni,* D. Pierluigi,° G. Santini,°
M. Spriano,° M.T. Van Lint,° B. Rebesco,# A. Bacigalupo,°
M. Gobbi,° R. Ghio*
Department of Internal Medicine* and Hematology°; #Hospital
Pharmacy, University of Genoa and San Martino Hospital, Genoa

Background and Aims. Since the end of 1999 the Italian Min-
istry of Health allowed the use of recombinant erythropoietin
(rHEpo) as a treatment of low risk myelodysplastic syndromes
(MDS). The aim of the present study was to evaluate the clinical
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usefulness of this treatment in an open phase 3 single-center
study. Patients and Methods. Since January 2000 to December
2000 43 patients (23 males; 20 females; median age 72 y) suf-
fering from low risk MDS (31 RA; 9 RARS; 3 RAEB with blasts <
10%) and with hemoglobin levels (Hb) < 10 g/dL (median 8,05)
were enrolled into the study. Fifteen of 43 (35%) were transfu-
sion-dependent at the beginning of the study. RHEpo was admin-
istered s.c. at the dose of 10.000 U 3 times a week for at least 3
months before efficacy evaluation, and was stopped in the case
of no response. In responders patients, rHEpo was continued until
response was maintained. Throughout the study side effects pos-
sibly due to rHEpo therapy were recorded. Results and Conclusions.
Thirty-eight out of the 43 patients initially enrolled into the study
were evaluable for hematological response after 3 months of
treatment with rHEpo: on an intention to treat-based analysis,
21/43 patients (48.8%) responded favorably to rHEpo treatment.
According to FAB classification, a positive clinical (either major or
minor) response was observed in 18/31 (58%) patients with RA
and in 3/9 (33.3%) patients with RARS, while none of the 3
patients with RAEB responded to rHEpo. Among the 21 respon-
ders to rHEpo, 19 (90%) still positively responded 6 months after
the beginning of rHEpo treatment; 9 and 6 of them, at the time
of present analysis, were still treated with rHEpo and in contin-
ue response after 9 and 12 months, respectively. According to
transfusion requirement, 55% of not transfusion-dependent
patients responded to rHEpo treatment, whereas only 40% of the
transfusion-dependent subjects did so. No adverse effects were
recorded in any of the patients enrolled into the study, and the
only reason for the stopping of rHEpo treatment was the lack of
response. In conclusions, present data confirm the efficacy of rHE-
po as a treatment for anemia associated to low risk MDS. Its
administration is well tolerated and free from side effects. Because
of the high cost of the drug and the lack of a more definite eval-
uation of other clinical indicators of clinical response (such as,
physical examination, quality of life) the cost/benefit ratio of rHE-
po remains to be determined in the setting of MDS.

PO413
A RANDOMIZED STUDY OF α INTERFERON VS. α INTERFERON AND LOW
DOSE ARABINOSYL CYTOSINE IN CHRONIC MYELOID LEUKEMIA

A. de Vivo,* F. Bonifazi,* G.A. Rosti,* E. Trabacchi,* S. Bassi,* 
M. Amabile,* D. Russo,° G. Martinelli,* N. Testoni,* 
M. Fiacchini,* G. Saglio,# S. Tura,* M. Baccarani* for the Italian
Cooperative Study Group on CML
*Institute of Hematology and Medical Oncology “L. e A. Seràgno-
li”, Ospedale S.Orsola, Bologna University (Bologna); °Chair of
Hematology, Udine University (Udine); #Chair of Medical Pathol-
ogy, Orbassano (Torino)

The introduction of α−interferon (αIFN) has significantly
improved the survival in chronic myeloid leukemia (CML) but some
patients do not respond and many responses are not durable. To
improve the results, αIFN has been associated with other treat-
ments but so far only the association with low dose arabinosyl
cytosine (LDAC) has been shown to increase the response rate
and to prolong survival. This has been found in a multicenter
French study.1 We report here the results of a study similar to the
French one, in which 538 patients with early chronic phase Ph+
CML were assigned at random to treatment with αIFN alone or
in combination with LDAC. The scheduled dose of αIFN was 5

MIU/m2/day and the average administered dose ranged between
0.82 and 0.66 of scheduled. The scheduled dose of LDAC was 40
mg/day for 10 days, monthly, and the average administered dose
decreased from 0.82 to 0.26 during the study. The primary effi-
cacy endpoints were complete hematologic response rate at 6
months (62% in the αIFN+LDAC arm vs. 55% in the αIFN arm,
p=0.11), major cytogenetic response (MCgR) rate at 24 months
(28% vs. 18%, p=0.003) and overall survival (5-year survival 68%
vs. 65%, p=0.77). Overall survival was not affected by treatment
also within different prognostic risk groups (Sokal low, interme-
diate or high). Also the duration of MCgR was identical. The results
of this study confirm the results of the French study only for the
response rate but not for the survival, suggesting that the rela-
tionship between the cytogenetic response and survival may be
very variable and that a meta-analysis of these and other studies
of αIFN vs. αIFN+LDAC is required to settle the issue of the role
of LDAC in the treatment of CML.

1. Guilhot L, et al. Interferon α-2b combined with cytarabine versus
interferon alone in chronic myelogenous leukemia. French Chronic
Myeloid Leukemia Study Group. N Engl J Med 1997; 337:223-9.

PO414
MOLECULAR REMISSION WITH GEMTUZUMAB-OZOGAMICIN TREATMENT IN
A PATIENT WITH MULTI-RELAPSED ACUTE MYELOID LEUKEMIA-M3

P. Pioltelli, F. Rossini, V. Sancassani, E. Manca, M. Dassi,*
F. Rossi,* E. Pogliani
Divisione di Ematologia e * Servizio Trasfusionale, Ospedale San
Gerardo, Monza

Monoclonal anti CD33 antibody linked to a calicheamicin
derivative may induce CR in patients affected by  resistant AML
or in untreated relapse. We report a case of a patient who has
been successfully treated after multiple relapses and failure of
high-dose therapy. The patient, a Caucasian 43 years old male,
had a diagnosis of AML-M3 in June 1994. He received retinoic
acid/idarubicin treatment complicated by H.influenzae and E.coli
infections and by acute renal failure, requiring hemodialysis. He
reached cytogenetic remission and was submitted to consolida-
tion with idarubicin/cytarabin, mitoxantrone/etoposide and
thioguanine. All these courses induced long-lasting aplasia,
requiring erythrocytes and platelet transfusional support, and
febrile episodes. The patient showed a hematological relapse on
August 1995, he received mitoxantrone/cytarabine, attained a
new CR and had a second chemotherapy course as consolidation.
Despite filgrastim treatment both aplasias were complicated by
fever and transfusional need. Peripheral stem cells, showing neg-
ative RAR-α nested-PCR, were harvested, and in March 1996 the
patient underwent an autologous PBSC transplant (5.2x106/kg
CD34+) after cytarabine/TBI (12Gy) conditioning. In July 1996 he
had a new molecular relapse, trated with retinoic acid to nor-
mal nested PCR, but in July 2000 relapsed at hematological lev-
el. At this time a dilated cardiomyopathy was revealed. He had
another idarubicin/cytarabine course and achieved a new hema-
tological CR with persistence of molecular RAR-α anomaly. On
March 2001 he received MYLOTARG 20 mg and filgrastim, he
had a one-day febrile episode, and needed hospitalization last-
ing three days. In April the nested PCR resulted normal and in
June 2001 he received further 15 mg MYLOTARG infusion, with
a new one-day fever and a six days hospital stay. The patient is
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today in molecular remission. Before MYLOTARG he received
idarubicin 110 mg/m2, cytarabine 18,500 mg/m2, mitoxantrone
122 mg/m2, etoposide 500 mg/m2 and 12 Gy TBI, requiring trans-
fusional support with 40 erythrocytes and 58 platelet units.
MYLOTARG and filgrastim courses induced aplasias lasting 18
and 11 days, a support of 5 platelets units and an increase of AST
levels, which reverted to normal within few days. Our case report
suggests the feasibility of a successful therapy, with short hos-
pital admission and mild untoward effects, despite previous
heavy and repeated treatments in patients with additive non-
hematological complication.

PO415
SERUM CHOLINESTERASE IS AN EARLY AND SENSITIVE MARKER OF GRAFT
VERSUS HOST DISEASE 

A. Bacigalupo, R. Oneto, B. Bruno, T. Lamparelli, F. Gualandi, 
G. Berisso, S. Bregante, A.M. Raiola, C. Di Grazia, 
A. Dominietto, A. Lombardi, F. Frassoni, M.T. Van Lint
Divisione Ematologia II, Ospedale San Martino, Genova, Italy 

Serum cholinesterase (CHE) has been reported to be a signif-
icant indicator of liver function and of prognosis in patients with
cirrhosis. On the other hand liver complications are frequent fol-
lowing allogeneic stem cell transplantation (HSCT). We therefore
tested whether CHE was predictive of graft versus host disease
and outcome in HSCT recipients. We studied 882 patients receiv-
ing a HSCT from an HLA identical sibling (SIB) (n=691), an alter-
native donor (n=191) or a syngeneic twin (n=6). Acute graft ver-
sus host disease (GvHD) was scored as 0-I, II, III-IV in 427 (48%),
352 (40%), and 103 patients (12%) respectively. Overall, 239
patients died of transplant related complications (TRM). On day
–7 the median CHE serum level was 5.9×103 IU/L in patients who
survived or died of TRM. On day 0 serum CHE levels were 2.3 and
2.1×103 (p=ns) indicating the impact of the conditioning regimen.
On day +7 after HSCT the median level for surviving patients was
2.6×103 IU/L vs 2.3×103 IU/L for patients who subsequently died
(p=0.0002). The difference became greater with time: on day
+21 CHE levels were 3.3 vs 2.5×103 IU/L (p<0.00001) on day +100
4.2 vs 2.3×103 IU/L (p<0.00001). On day +21 CHE levels were 3.3
vs 3.0 vs 1.9×103 IU/L for patients with GvHD grade 0-I, II, and
III-IV respectively (p<0.00001). Serum CHE levels were highest in
twin grafts, significantly more than SIB grafts with no GvHD. SIB
grafts with GvHD gade II had similar CHE levels as alternative
graft with GvHD grade 0-I. Patients who would subsequently
relapse had significantly higher CHE levels on days +50
(p=0.0003) and +100 (p=0.0001), but not thereafter. In conclu-
sion serum cholinesterase is a simple and reliable marker of acute
GvHD and transplant related complications: it is also an indica-
tor of alloreactivity and leukemia relapse. 

PO416
HEMOPOIETIC STEM CELL TRANSPLANTATION FOR CHRONIC MYELOID
LEUKEMIA: THE EFFECT OF DONOR TYPE AND CONDITIONING INTENSITY

A. Bacigalupo, R. Oneto, B. Bruno, T. Lamparelli, F. Gualandi, 
G. Berisso, S. Bregante, A.M. Raiola, C. Di Grazia, 
A. Dominietto, A. Lombardi, MT. Van Lint, F. Frassoni
Divisione Ematologia II Ospedale San Martino, Genova

We report the outcome of allogeneic HSCT in 200 patients with
CML grafted from an HLA identical sibling (SIB,n=97) or an alter-
native donor (ALT,n= 103). Median follow up for patients surviv-
ing the transplant are 1311 days for SIBs and 1283 for ALT grafts.
The actuarial 10 year survival was 63% for SIB and 56% for ALT
donor grafts (p=0.03), the transplant related mortality (TRM) was
36% vs 44% (p=0.03) and the relapse rate 40% vs 30% (p=0.4).
For patients in st chronic phase the figures for SIBs vs ALT grafts
are: survival 68% vs 59% (p=0.1), TRM 27% vs 35% (p=0.1),
relapse 33% vs 8% (p=0.008). We used 3 different intensity reg-
imens: conventional (CY-TBI, n=126), conventional (CY-Thiotepa,
n=43) and reduced (CY thiotepa, n=31). In multivariate analysis
on survival and TRM an alternative donors is a unfavorable fac-
tor (p<0.03), whereas on relapse the low intensity regimen has the
major unfavorable impact (p<0.0001). This study suggests that
recipients of an alternative donor transplant have a borderline
higher risk of TRM following an allogeneic HSCT. It also shows that
the intensity of the conditioning regimen has an important impact
on control of the underlying disease.

PO417
DONOR LYMPHOCYTE INFUSIONS (DLI) FOR PATIENTS RELAPSING AFTER
HEMOPOIETIC STEM CELL TRANSPLANTATION: ANALYSIS OF FACTORS
PREDICTING GRAFT-VERSUS-HOST DISEASE AND RESPONSE IN 593 DLI IN
A SINGLE CENTER

A.M. Raiola, M.T. Van Lint, T. Lamparelli, F. Gualandi, 
C. di Grazia, A. Dominietto, C. Romagnani, G. Berisso, 
S. Bregante, F. Vassallo, M. Casini, B. Bruno, F. Frassoni
A. Bacigalupo
Department of Hematology, San Martino Hospital, Genoa

In the present study we analyse factors predicting GVHD and
response after donor lymphocyte infusions (DLI). One hundred
patients received 593 DLI between June 1990 and December 2000
in a bulk dose (n=13) or in escalating dose infusions (n=87). Fifty
one patients had chronic myeloid leukemia (CML) and 49 an oth-
er hematologic malignancy. The actuarial probability of achiev-
ing a remission at 3 years was 100% for CML patients with cyto-
genetic relapse, 78% for CML in CP, 54% for CML accelerat-
ed/blastic phase, 100% for acute leukemias/MDS with minimal
residual disease (cytogenetic, molecular relapse) and 0% for oth-
er hematologic malignancies (p=0.001).Actuarial 10 year disease
free survival was 43% for CML and 14% for other malignancies
Acute graft versus host disease (aGVHD) (grade II – IV) occurred
in 21 patients (21%). Factors predicting response in multivariate
analysis were diagnosis and number of CD3+ cells infused. Serum
γ glutamyl transferase (gGT) on day +21 after DLI was increased
in patients who developed GvHD (p<0,0001) and proved a signif-
icant predictor of GvHD in multivariate analysis. The actuarial
probability of treatment related mortality was 9% for HLA iden-
tical siblings and 44% for alternative donor transplants (p=0.006).
DLI can induce durable remissions in CML patients and some acute
leukemias with minimal residual disease. DLI may be used as con-
solidation of remission achieved after induction chemotherapy.
The efficacy of DLI in lymphoproliferative disorders is less clear.
GvHD correlates with the number of CD3+ cells infused and can
be predicted by serum γGT levels. 
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PO418
TEN YEAR FOLLOW UP OF A RANDOMIZED STUDY COMPARING
CYCLOSPORIN 1 mg/kg vs 5 mg/kg AS GRAFT-VERSUS-HOST DISEASE
PROPHYLAXIS IN ALLOGENEIC BONE MARROW TRANSPLANTATION

A. Bacigalupo, T. Lamparelli, F. Gualandi, S. Bregante, 
A.M. Raiola, C. di Grazia, A. Dominietto, C. Romagnani, 
G. Berisso, D. Occhini, F. Frassoni, M.T. Van Lint
Dip. di Emato-Oncologia, Ospedale San Martino, Genova

We have shown some years ago that the intensity of GvHD
prophylaxis, following allogeneic BMT, has a significant impact
on leukemia relapse (Blood 77; 1423-1428, 1991). In that study
81 patients with acute leukemia (AML=44; ALL=37; 1stCR=53;
>1st CR=28) were randomized to receive cyclosporin (CyA)
1mg/kg i.v. or 5 mg/kg from day –1 to day+20. It is important
to note that the average CyA serum levels were significantly dif-
ferent in the two arms only from day-1 to day +10 (295 vs 686
ng/mL; p=0.004), but not between day +11 and +20 (465 vs 650
ng/mL, p=0.1): this is due to the fact that patients in the CyA 1
mg arm had their dose increased beyond day +10 due to acute
GvHD and patients in the CyA5 mg arm had their dose decreased
due to toxicity. Therefore administered dose and serum levels
were both significantly different only for 10 days. The median
follow up for surviving patients is now 11.7 years (10.2-13 years).
The actual 10 year transplant related mortality (TRM) in the CyA
1 mg vs 5 mg is respectively 36% vs 28% (p=0.4). The relapse
rate is 17% vs 43% (p=0.008) and the survival is 48% vs 28%
(p=0.07). For patients in 1stCR the relapse rate in the two arms
was 11% vs 36% (p=0.02) and for advanced disease it was 28%
vs 57% (p=0.1). In multivariate analysis for TRM the only sig-
nificant predictor was male recipient, for relapse the predictors
were phase of the disease and randomisation arm, and for sur-
vival it was phase of the disease. This study confirms that a dif-
ference in the intensity of the CyA dose in the first 10 days fol-
lowing an allogeneic bone marrow transplant in acute leukemia,
has significant implications for the maintenance of a durable
remission 10 years following BMT.

PO419
THE EFFECT OF ANTITHYMOCYTE GLOBULIN FOR GRAFT-VERSUS-HOST
DISEASE PROPHYLAXIS IN 119 ALTERNATIVE DONOR TRANSPLANTS

A. Bacigalupo, T. Lamparelli, F. Gualandi, S. Bregante,
A.M. Raiola, C. di Grazia, A. Dominietto, C. Romagnani, 
G. Berisso, D. Occhini, F. Frassoni, M.T. Van Lint
Dipartimento di Emato Oncologia, Ospedale San Martino, Genoa

We have analysed the outcome of 119 patients undergoing an
alternative donor transplant: 61 patients received no ATG in the
conditioning regimen and 56 received ATG in a dose ranging from
7.5 to 15 mg/kg in the conditioning regimen. 13 were family
donors partially mismatched and 106 were unrelated donors. The
conditioning regimen was either CY-TBI for all patients. The inci-
dence of acute grade III-IV GvHD was 43% vs 15% for patients
receiving no ATG vs patients receiving ATG (p=0,001). The inci-
dence of extensive chronic GvHD was 63% vs 37% in the same
two groups (p=0.02). Transplant mortality (TRM) was 46% vs 38%
(p=0.3), relapse 11% vs 14% (p=0.7) and survival 49% vs 50%
(p=0.8). We conclude that the use of ATG in the conditioning reg-
imen significantly reduces the incidence of acute and chronic
GvHD. TRM is however oonly modestly reduced, and survival
unchanged. The quality of life of patients without cGvHD may
however be superior. Alternative approaches to the problem of
GvHD prophyulaxis, such as pre-emptuive theropay should be
explored.
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PUB01
IMMUNOPHENOTYPE ANALYSIS IN 119 PATIENTS WITH ACUTE MYELOID
LEUKEMIA (AML) FOLLOWING A PREVIOUS MALIGNANCY: A COMPARISON
WITH IMMUNOPHENOTYPE OF 231 DE NOVO AML

L. Pagano, A. Pulsoni, M.E. Tosti, S. Rutella, P. de Fabritiis, 
L. Mele, L. Fianchi, G. Visani, E. Di Bona, P. Piccaluga, M. Risso,
R. Cerri, G. Leone, F. Mandelli
GIMEMA, Italy

In a multicenter GIMEMA study, the immunophenotype pat-
tern of acute myeloid leukemia following a previous malignan-
cy (PM) in comparison with that of de novo AML was evaluated
in order to identify possible differences. Between June 1992 and
December 2000, 350 cases of adult AML were recorded. Data
regarding immunophenotype of 119 AML following PM were
matched with those of 250 patients with de novo AML (ratio
1:2) with similar age and morphological characteristics. The PM
most frequently represented were breast cancer, followed by
Hodgkin’s disease and lymphoma. In 37 patients surgical resec-
tion was the sole therapy for PM, while the other patients
received radio and/or chemotherapy. Comparing AML following
a PM with de novo AML a significant difference in the percent-
age of cases expressing the following antigens was found: CD4
(p<0.002), CD16 (p<0.02), CD22 (p<0.02), CD33 (p<0.006),
CD117 (p<0.04), HLA-DR (p<0.01). No differences were found for
the other monoclonal antibodies. Comparing the immunophe-
notype distribution in the patients with AML following a PM
treated with surgery alone with those of patients treated with
chemo-radiotherapy no differences were found. None of the
antigens tested were associated with treatment outcome.
Immunophenotype analysis in this large series of AML following
a PM showed differences in antigenic expression compared to de
novo AML. The absence of differences between AML following a
PM treated with surgery vs chemo and/or radiotherapy and the
reported differences in immunophenotypic profiles suggests that
AML following a PM and de novo AML could be distinct disease
entities; immunophenotypes could be useful to distinguish de
novo from AML following a PM. The biological and the clinical
significance of these data, however, need further evaluations.

PUB02
ACUTE PROMYELOCYTIC LEUKEMIA (VARIANT FORM) WITH MARROW
FIBROSIS

V. Tini,* P. Niscola,* C. Andrizzi,* C. De Gregoris,* 
L. Scaramucci,* S. De Santis,° A. Venditti,# M. Montanaro*
*Hematology Unit, Montefiascone Hospital, ASL Viterbo; °Depart-
ment of Cellular Biotechnology and Hematology, University “La
Sapienza”, Rome; #Hematology, University of Rome-Tor Vergata

Acute promyelocytic leukemia (APL) is characterised by the
presence of atypical promyelocytes, filled of Auer rods. The spe-
cific chromosomal translocation t(15;17) determines the fusion
gene PML/RAR. The variant form of APL (M3v) has hypogranular
blasts, devoid of Auer Rods; nuclei are polymorphic and often
bilobed. Both types of APL share an identical clinical picture and
are dramatically responsive to All Trans Retinoic Acid (ATRA). The
authors describe two cases of M3v that have as distinctive char-
acteristic the presence of marrow fibrosis. Case #1: F, 67 years.
The patient had a history of breast cancer, developed 18 months
before, and was treated by quadrantectomy and radiotherapy.
At admission, she was pale and she presented faint bruising. Lab-
oratory tests revealed peripheral pancytopenia (WBC 0.8×109/L,
PMN 0.2×109/L, platelets 21×109/L, Hb 4.5 g/dL) and no coagu-
lative abnormalities. On examination of peripheral blood, rare
blasts with M3v morphology were observed. The marrow biopsy
showed an hypercellular marrow, with areas of reticulin fibrosis,
replaced by blasts that, at the imprint of the bioptic specimen,
presented the typical morphology. An immunohistochemical
analysis, performed on the marrow biopsy with the MoAb PG-M3,
was positive. Immunophenotyping of a peripheral blood-speci-
men was typical of the M3v and the diagnosis was confirmed by
detection of the transcript of PML/RARα. The patient was treat-
ed according to the AIDA protocol and after six weeks achieved
the morphological and molecular complete remission that is
maintained to date, 6 years later. Case #2. F, 45 years. The patient
presented with fatigue and ecchymoses lasting for two months.
At admission, the hemogram showed pancytopenia (WBC
1190×109/L, platelets 8×109/L, Hb 4.5 g/dL). The examination of
peripheral blood smears showed blasts with M3v morphology.
No coagulative abnormalities were detected. The bone marrow
was unaspirable. The bone marrow biopsy showed the massive
presence of blasts and diffuse fibrosis. Immunocytochemistry
performed on peripheral blood smears with the MoAB PGM3 was
positive. The transcript of PMR-RARα was demonstrated on
peripheral blood. On the immunophenotypic analysis, the blasts
were positive for CD33, CD13 and MPO and negative for CD34
and HLA-DR. The patient was treated with ATRA and idarubicin,
according to the protocol AIDA 2000, and achieved complete
remission after 30 days. The two cases share some clinical and
biological aspects that are unusual in FAB M3v, as the leukope-
nia and the marrow fibrosis. The last topic is exceptionally rare
in APL and was described to date only once from Japanese
authors who hypothesized the causative effect of TGF-β in induc-
ing fibrosis. At our knowledge there is no reports about cases of
M3v associated to marrow fibrosis. This pattern is not detrimen-
tal because both patients obtained the complete remission, one
long-lasting.

PUB003
MAINTENANCE TREATMENT WITH LOW DOSES OF ARA-C IN ELDERLY
ACUTE MYELOID LEUKEMIA PATIENTS

M.E. Mitra, M.R. Fadda, C. Marino, M. Pagliaro, G. Mariani
Cattedra e Divisione di Ematologia con TMO, Policlinico, 
Università di Palermo

Acute myeloid leukemia (AML) in elderly patients has often
been the subject of discussion with regard to its intrinsic prob-
lems. It is well known that in the majority of cases prognosis is
poor in both resistance to therapy and frequent relapses. This
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depends on the biological characteristics of the individual case
of leukaemia: unfavorable cytogenetic prognosis, increased gene
expression of MDR and evolution from myelodysplastic syn-
drome. The median survival rate obtained from various studies
is between 6 months and 1 year. As a result of all these factors
the therapeutic approach is controversial both in induction and
in maintenance therapy. The aim of maintenance therapy for
the elderly patient, is that of sustaining complete remission with
relatively low toxicity, avoidance of hospitalisation, good com-
pliance and the reduction of supportive therapy. The retrospec-
tive studies do not highlight differences between patients who
received maintenance therapy and those who did not. In addi-
tion, early treatment was often less intensive than today. We
would like to draw attention to an instance of prolonged com-
plete remission in a group of 10 elderly patients (2 females and
8 males) affected by AML who achieved complete remission with
induction therapy using Daunoxome + ARA-C and 9 of them
were consolidated with a second course of the same treatment.
The patient’s FAB characteristics were: M1-5, M2-2, M4-2, M6-
1 and their median age was 71.3. The maintenance programme
foresaw the gradual decreasing of sub cutaneous ARA-C doses
for 5 days a month in the following sequence: in the first and
second months ARA-C 100 mg/ day; in the third and fourth
months ARA-C 50 mg/ day and then from the fifth month to a
year ARA-C 25 mg/day. Two of the patients (1 FAB-M6; 1 FAB-
M4) relapsed during the fourth month of maintenance treat-
ment. Another patient (FAB-M1) died of cerebral injury at the
start of the maintenance. All the other 7 patients at the present
time are in complete remission (range 10 -18 months). The fol-
low up is short and the number of patients is low, so we are
unable to draw any significant conclusions. However we would
stress that maintenance therapy with low dose ARA-C schedule
we have used seems to be feasible and without toxicity. There-
fore we think it would deserve further evaluation to better define
both toxicity and clinical utility. 

PUB004
SPLENIC CANDIDIASIS COMPLICATING AN ACUTE LYMPHOBLASTIC
LEUKEMIA: CASE REPORT

R.R. Cacciola, R. Vecchio,* C.M. Meli, M. Salerno, R. Giustolisi,
E. Cacciola
Institute of Hematology; *Department of Surgery, University of
Catania

Although risk of systemic fungal infection following treat-
ment for acute leukemia is high, isolated splenic candidiasis is
unusual and only few cases are reported in the literature. We dis-
cuss a patient with acute lymphoblastic leukemia (ALL) who
developed a splenic candidiasis which was successfully treated
by a laparoscopic splenectomy. A 41 year-old-female was ref-
ered to the Section of Hematology on September 2000 for lym-
phoadenopathy in the lateral region of the neck and leukocyte
count of 21×109/L with 60% blast cells. Bone marrow aspirate
revealed replacement of normal elements by 80% lymphoblasts
of FAB L2 morphology. Immunophenotyping studies showed that
the blasts were positive for CD34, CD19, CD10 and CD22. RT-PCR
analysis revealed the presence of BCR/ABL (positive p190). The
diagnosis of ALL FAB L2 philadelphia+ (Ph+) was made. Intensive
chemotherapy including vyncristin and daunorubicin was admin-
istered and complete remission was achieved. During consoli-

dation chemotherapy with cytaribine and novantrone the
patient, however, developed spike fever and systemic candidia-
sis was diagnosed by means of hemocolture. Amphotericin was
administred and after an initial response to antibiotic treatment
a recurrence of fever developed. Computed tomography revealed
multiple low density lesions in the spleen, without any other
lesion in the body. The patient was then refered to the Depart-
ment of Surgery and a laparoscopic splenectomy was performed.
Pathological examination of the spleen revealed fungal granu-
lomas of Candida. Fever disappeared in the immediate post-
operative phase and no evidence of candida reinfection was
observed in two-month follow-up. 

PUB005
ADULT ACUTE LYMPHOCYTIC LEUKEMIAS OF EARLY B-CELL PHENOTYPE
PRESENTING FAB-L3 MORPHOLOGY: REPORT OF TWO CASES

L. Scaramucci, P. Niscola, C. Andrizzi, R. Ciafrino, 
C. De Gregoris, A.M. Lavinia,* M. Morucci, V. Tini, 
M. Montanaro
Hematology Unit, Montefiascone Hospital,* Departement of
Pathology, Azienda Sanitaria di Viterbo

The clinical features and the outcome of two patients who pre-
sented with Acute Lymphocytic Leukaemia (ALL) of early B-cell
phenotype showing FAB-L3 morphology are reported. First case
was observed in September 1997 and concerned a female, 69
years old, who was admitted because of generalised malaise and
pancytopenia. The evaluation of bone marrow aspirates showed
the massive presence of blasts showing prominent aggregates of
nuclear chromatin, one or more nucleoli, and a deeply basophilic
cytoplasm containing numerous vacuoles of varying sizes and
shapes. Immunophenotypic analysis revealed that the blasts were
positive for TDT, CD34, CD19, CD20, CD22 markers and negative
for CD10 and surface immunoglobulins (SIg). Chromosomal and
molecular phenotype showed no abnormalities. Lumbar puncture
provided no presence of blasts in cerebrospinal fluid. Diagnosis of
pre B-cell lymphoid leukaemia was made and patient was treat-
ed according to the 0183 GIMEMA ALL trial protocol. The patient
achieved a complete remission after induction therapy, contain-
ing Vincristine, Prednisone and Idarubicine, and underwent to
consolidation phase with high dose of Metotrexate. Nine months
later, during the maintenance phase of monthly administration of
Vincristine, Prednisone, 6 Mercaptopurine and Metotrexate, dis-
ease relapsed with a massive involvement of bone marrow,
peripheral blood and central nervous system (CNS). An aggressive
salvage regimen was promptly started but resulted ineffective.
Patient died two months later because of diffuse aspergillosis and
massive melena. A second ALL patients with typical FAB L3 mor-
phological features, a man of 76 years old, is followed in our Cen-
tre from February 2001. The immunophenotyping of leukaemic
blasts showed positivity of CD19, CD34 markers and TDT activity
in the absence of SIg and others lymphoid antigens. No cytoge-
netic abnormalities were found. The clinical presentation was
characterised by pancytopenia in absence of extramedullary and
CNS involvement. Patient presented with a poor performance sta-
tus and was not eligible for aggressive regimen. The induction
therapy consisted only of weekly administration of Vincristine (2
mg) and daily Methylprednisolone (100 mg) for six weeks. Patient
achieved a partial response and actually is managed with pallia-
tive treatment containing daily oral 6-Mercaptopurine and week-

261

haematologica vol. 86(supplement to n. 10):october 2001

38th Congress of the Italian Society of Hematology, Florence, October 7-10, 2001



ly I.M. Methotrexate. Most ALL L3 are characterised by a clonal
proliferation of mature B cells expressing SIg and a (t 8;14) spe-
cific chromosomal abnormalities. These patients usually have an
aggressive clinical course with bulky extramedullary disease and
CNS involvement at presentation. The two cases here presented
are characterised by older age, immature immunophenotype,
absence of cytogenetic aberration, no evidence of extramedullary
involvement, low WBC count at onset, aggressive clinical course
and disappointing response to the treatment. The lack of corre-
lation between immuphenotyping and morphology confirms the
biological heterogeneity, only rarely reported, that could charac-
terise the ALL with typical FAB L3 features.

PUB006
EFFICACY AND SAFETY OF ABVD±RADIOTHERAPY IN EARLY STAGE 
HODGKIN’S DISEASE. A SINGLE INSTITUTION EXPERIENCE

A. Mazzola, A. Figuera, A. Antolino, G.A. Palmumbo, 
F. Di Raimondo
Institute of Hematology, University of Catania

The use of combined chemotherapy and radiotherapy in ear-
ly stage Hodgkin' s disease reduces the risk of relapse compared
to radiation alone. In this study we report our experience with
a combination of chemotherapy followed by involved field (IF)
radiotherapy. This study included 75 previously untreated
patients with a histologic diagnosis of Hodgkin' s disease in ear-
ly clinical stages (11 pts in IA, 3 pts in IB, 39 pts in IIA, 22 pts in
IIB) according to Ann Arbor criteria observed at our Institute
between 1978 and 2000.The median age was 40.5 years (range:
12-69); the most frequent histology was nodular sclerosis
(61.7%); the mediastinum was bulky in 18,5% of cases. Treat-
ment program consisted of monthly cycles of ABVD (8 pts
received 3 cycles, 19 pts received 4 cycles, 1 pt received 5 cycles,
43 pts received 6 cycles, 4 pts received 8 cycles) followed, in 48
patients (64%) by IF radiotherapy as adjuvant treatment (36 Gy).
A complete response (CR) was achieved in 71 patients (94,4%)
and a partial response was achieved in 1 patient (1.6%). Only
three patients did not obtain remission (4%). Only four patients
have relapsed after a median follow up of 46 months. Long-
term events included one cases of pulmonary fibrosis and one
case of hypothyroidism. Fertility was not fully evaluated but we
observed that two young women had a subsequent normal preg-
nancy. The result of this study confirmes that in Hodgkin disease
chemotherapy with ABVD±IF radiotherapy, can produce a high
rate of complete and durable remission with a very favorable
long-term toxicity profile.

PUB007
MICROCYTOSIS: DIAGNOSTIC LABORATORY MANAGEMENT

P. Doretto, R. De Rosa, P. Cappelletti
Department of Laboratory Medicine, Service of Clinical Patholo-
gy, Azienda Ospedaliera S. Maria degli Angeli, Pordenone

Microcytosis, defined as mean corpuscular volume (MCV) <82
fL, is a highly prevalent finding during blood examination (near-
ly 3% of patients admitted in hospital). In the majority of cas-
es, it is the result of impaired hemoglobin synthesis (disorders of

iron metabolism and porphyrine and heme synthesis, as well as
impaired globin synthesis). The investigation of microcytosis rep-
resents a medical challenge: the cause often remains unex-
plained, the most frequent concomitant pathologies (iron defi-
ciency, anemia of chronic disorders, thalassemia trait) have dif-
ferent diagnosis, prognosis and therapy, and there are also mixed
situations. Aim of this study was to evaluate microcytosis inci-
dence and diagnostic process by pathologist. We evaluated 4497
complete blood cell count (1117 unselected hospitalised patients
and 3380 unselected outpatients) admitted to our laboratory
during two consecutive weeks by ADVIATM 120 Bayer hemato-
logical analyser: 227 (5.0%) samples with microcytosis, 62
(5.5%) hospitalised patients and 165 (4.8%) outpatients, 74
(32%) male and 153 (67%) female, 152 (77%) with anemia,
aged 0.5 to 95. 144 patient samples were eligible for the study
and subdivided into five pathology groups: iron deficiency (IDA),
thalassemia trait (TT), anemia of chronic disorders (ACD),
IDA+ACD (COMBI) and OTHER on the basis of clinical and labo-
ratory criteria (HbA2, HbF, ETFHb, serum ferritin, α1 glycopro-
tein, CRP, TfR/F index). Using the routine red blood cell counts
and indices [RBC, Hb, MCV, MCH, MCHC, CHCM, RDW, HDW,
percentage of hypocromic RBCs (%IPO), percentage of micro-
cytes (%MICRO), MICRO/IPO ratio] and reticulocyte count (retic-
ulocytes, % reticulocytes, IRF M+H, MCVr, CHCMr, CHr), statis-
tically significant differences (p<0.0001) were observed only
between the IDA and TT groups for RBC count (-1248×106 µL),
MCV (10.55 fL), MCH (3.56 pg), %MICRO (-19.48%), MICRO/IPO
ratio (-1.069), MCVr (10.06 fL), CHr (3.17 pg) and between IDA
and ACD for %IPO (21.31%) and MICRO/IPO ratio (9.81). Besides
a good diagnostic performance estimated by ROC curves was
found only to distinguish between IDA and TT: the best discrim-
inating parameter (AUCROC 0.941) was found to be MICRO/IPO
ratio with a cut-off of 1.08, (90.4% sensitivity, 88.9% specifici-
ty) and then MCV (AUCROC 0.936, 69.1 cut-off, 90.4% sensi-
tivity, 83.3% specificity), RBC (AUCROC 0.931, 5.20 cut-off,
90.4% sensitivity, 88.9% specificity), MCVr (AUCROC  0.921, 91.3
cut-off, 82.7% sensitivity, 94.4% specificity), %MICRO (AUCROC

0.900, 17.8 cut-off, 84.6% sensitivity, 72.2% specificity) while
less effective were MCH, CH and CHr; for the distinction between
the IDA and ACD or COMBI groups and between the TT and ACD
or COMBI groups no effective parameters were found. This study
shows at first sight that some simple hematological parameters
allow to suspect, in the presence of microcytosis, thalassemia
trait rather than a iron deficiency and addressing in this way the
diagnostic and therapeutic management.

PUB008
CONCOMITANT LAPAROSCOPIC CHOLECYSTECTOMY AND SPLENECTOMY
FOR SURGICAL MANAGEMENT OF HEREDITARY SPHEROCYTOSIS

S. Cabibbo, P. Bonomo, S. Mallia, S. Viola
Servizio di Immunoematologia e Medicina Trasfusionale, Divi-
sione di Chirurgia Generale, Az. Ospedaliera “Civile, M.P.Arezzo”
Ragusa

Hereditary spherocytosis is the most common red blood cell
membrane disorder and often is associated with haemolytic cri-
sis and premature cholelithiasis. There is commonly a family his-
tory and a typical clinical and laboratory picture so that the
diagnosis is usually made without additional laboratory tests.
Splenectomy is the only effective therapy for this disorder and
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often it is performed in combination with cholecystectomy. Min-
imally invasive surgery has recently gained acceptance as the
surgical approach of choice for a variety of surgical disorders in
children and young. Although traditional open surgery is still
regarded as the standard approach for a splenectomy in young
when necessary for hematologiocal disorders a few cases of suc-
cessful laparoscopic splenectomy (LS) have been reported.
Coventional surgery requires a wide upper abdominal incision for
correct exposure of the gallbladder and spleen. Laparoscopic
cholecystectomy and splenectomy have been performed safely
worldwide. We report our experience with our patient 20 ys old
who underwent combined laparoscopic splenectomy and chole-
cystecomy because of hereditary spherocytosis with persistent
anemia, cholelithiasis and splenomegaly. The cholecystectomy
was performed in a standard laparoscopic fashion and was per-
formed first, then splenectomy was achieved and the spleen
removed by morcellation into a retrieval bag. The patient not
required conversion to open technique or blood transfusion, the
diameter of the spleen was less than 15 cm and the operative
time was 200 minutes, moreover the blood loss was less than
150 mL and postoperative hospital stay 4 days. No major com-
plications occurred in our case, cosmetic results were judged
excellent and the patient showed sharp hematological improve-
ment until 24 months follow-up. We conclude that combined
laparoscopic approach is safe and effective for treatment of
hereditary spherocytosis, and we think that appropriate preop-
erative prparation of patient, meticulous surgical technique and
cerful postoperative care were key factors in obtaining the same
long-term results as with open surgery.

PUB009
ADJUSTED BLOOD SEPARATOR PROGRAMS TO HARVEST AUTOLOGOUS
PERIPHERAL BLOOD STEM CELLS IN UNSELECTED POOR PROGNOSIS
HEMATOLOGIC MALIGNANCIES

A. Chierichini, M. Bartolini, B. Ronci, M.L. Foddai,* M.A. Vittori,*
R. Marinelli,* M. Persiani
Department of Hematology, *Immunohematology, Azienda Ospe-
daliera S.Giovanni Addolorata, Roma

High dose therapy with peripheral blood stem cell (PBCS) res-
cue may represent a chance in poor prognosis patients affected
by hematologic malignancies, high risk at onset or requiring more
lines of therapy to obtain a response. This approach might be
limited by reduced bone marrow reserve, due to heavy previous
tratments, making inadeguate stem cells mobilitation and col-
lection. Neverthless, the opportunity offered by tailored stem cell
collection programs,can overcame the impediment.Therefore we
have evaluated the PBCS collections performed with continous
flow blood separator Fresenius AS 104, appling the MNC P1Y or
C4Y PBCS LYMPH programs, in 21 unselected poor prognosis
patients: NHL 6 (CR 2,PR 4), HL 4 (PR), MM 7 (CR 3,PR 4), ANLL
2 (CR), ALL Ph 1+2 (CR); median age 50 yrs (range 20-65). Stem
cells were mobilized by cyclophosfamide 4 g/m2 (8 pt) or
cyclophosfamide 7 g/m2 (7 pt) or antracycline containing sched-
ules (6 pt) plus G-CSF 5 microg/kg/die.We have collected medi-
an dose of 11.4×106/kg CD 34 cells (range 2.0-29.7); median

number of apheresis 1 (range 1-3); same efficiency with each
program. After conditioning regimen (BEAM,BuCy,HD melpha-
lan) time to hematopoietic recovery was adeguate: median time
to ANC > 0.5×109/L 10 days (range 8-12); median time to Plt
> 50×109/L 12 days (range 8-14). Either infection nor organ tox-
icities > 2 (WHO) occurred. This single centre experience under-
lines feasibility of autolougus PBCS collection in unfavorable
cohort of patients,requiring eradicating therapy. Adjusted
apheresis procedures should be evaluated, in agreement with
patients characteristics at onset and response to chemotherapy.

PUB10
HEMATOLOGICAL TOXICITY OBSERVED WITH THE USE OF BUSULFAN IN THE
CONDITIONING REGIMEN FOR PERIPHERAL BLOOD STEM CELL
TRANSPLANT: CASE REPORT 

S. Gentili, P. Blardi,* D. Raspadori, P. Galieni, M. Tozzi,
S. Mazzotta, F. Lauria
Department of Hematology and *Pharmacology  Department,
University of Siena

Busulfan (BU) is an alkylating agent employed in the treat-
ment of many hematologic diseases. High doses BU is an high-
ly toxic chemotherapeutic regimen, mostly acting on the
hematopoiesis, and widely used in association with other drugs
as conditioning regimen for bone marrow transplantation. Busul-
fan toxicity is dose-dependent and generally reversible, but in
some cases, quite often after overdose, an irreversible toxicity
has been shown. At our Institution, Bu in association with Mel-
phalan (L-PAM), is employed as conditioning regimen in acute
myeloid leukemia (AML) patients who underwent autologous
bone marrow transplantation (ABMT). In this study we report an
unusual case of severe hematological toxicity observed in a AML
patient undergone ABMT. M.M., a patient with a diagnosis of
AML-M2, achieved complete remission after induction therapy
consisting of idarubicin, cytosine arabinoside, etoposide consol-
idated by high doses of ARA-C and MEC regimens followed by
peripheral blood stem cells collection. After two months from the
end of the therapy, the patient relapsed. An ABMT was then per-
formed after myeloablative therapy consisting of BU (240 mg/die
x 4 days) and L-PAM (200 mg). The patient developed a severe
and prolonged hematological toxicity requiring platelets and red
blood cell units transfusions exstensively, finally evolving to a
myelodysplastic syndrome after seven months. BU levels in plas-
ma and in leucocytes were measured with HPLC. BU levels
increased soon after the first dose, and reached the highest lev-
el at day 3 and 4 after treatment. At the end of the treatment,
we observed a slowly decrement of BU plasma concentration,
still present at lower levels at day 8 (+1 from reinfusion of PBSC).
We also measured BU levels in the intracellular compartment,
showing that this compound has a slower intracellular kinetic
compared to the plasma kinetic, eventhough we found higher
concentrations in our patient leucocytes compared to those
reported in other patients. Analysis of our data suggests that the
prolonged hematological toxicity observed in this patient can be
caused by a stem cell damage due to the high sensibility and per-
sistence of BU in the blood at the moment of reinfusion
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PUB11
ORGANIZATION OF TRANSFUSION THERAPY AND EVALUATION OF LIFE
QUALITY IN PATIENTS AFFECTED BY CHRONIC HEMATOLOGY DISEASES 

E. D’Agostino, G. Fratellanza, P. Concilio
Servizio di Immunoematologia e Trasfusione, Università “Federi-
co II” Napoli

The Service of Immunohematology and Transfusion (SIT) of
Naples' University "Federico II" began practising transfusion
therapy in 1994, especially in collaboration with the department
of Hematology, to respond to a double demand from both
patients and departments. The patients, who after they have
received a diagnosis, need a transfusion therapy, that should be
practised at home, in the original department or in other city
hospitals. For them there is the advantage that the SIT offers
qualified, punctual treatments and at the same time in tune
with the original departments treatment, responding to logistic,
safety and assistance demands. For the department it solves the
problem of relief stoppage, due to the big number of patients,
and manifold therapeutic activities that take place. Carrying out
the transfusions in the SIT reduces the relief stoppage. Moreover,
therapeutic strategies in the management of the patients with
chronic pathologies that need periodic transfusions, change with
time, imposing a hypertransfusion regimen to assure the best life
quality possible. It is, in fact, more and more appreciated the
demand to consider the effectiveness of a therapy, not only to
the gain of survival but also considering the health general con-
ditions of the patient. Life quality is an aspect difficult to
appraise, because it presupposes judgments, experiences and
evaluations that can be different from person to person. We
have formulated a questionnaire for our patients to appraise
their life quality. The questions concerned their clinical and psy-
cho-physical conditions using a simple and comprehensible ter-
minology for all patient. The answers of the questionnaire have
been appraised according to the patient's age and the existence
of concomitant pathologies. Currently around 36 patients come
to the SIT monthly, with chronic hematology disease: refracto-
ry anemias, thalassemia major, CLL, myelodysplastic syndrome,
etc. In conclusion the relationship between the hematology
department and the SIT has brought to a very efficient transfu-
sion therapy allowing admission to day hospital for patients in
function of therapeutic necessity and eliminating, or, at any rate,
minimizing, the problem of the bed places or therapy organiza-
tion; all this has also been reflected in an improvement of the
patient's life quality.

PUB12
INTRAVENOUS ANTI-D TREATMENT IN AUTOIMMUNE THROMBOCYTOPENIC
PURPURA: REPORT OF THREE CASES

A. Ferrari, M. Bibas, G. La Verde,* A. Andriani
U.O. of Hematology, Dep. of Medicine, S. Giacomo Hospital, ASL
RM/A; *U.O. of Hematology, Frosinone Hospital – ASL Frosinone

We report our experience about three patients affected by
refractory ATP, treated with i.v. anti-D as induction treatment of
20 mcg/kg as total weekly dose. Case #1: Patient F.A., female,
53 years old; diagnosis of chronic ATP from 1975. Before
splenectomy, she was successfully submitted to i.v. High dose

IgG (HDIgG). The day after surgery, patient presented relapse
and was again treated with HDIgG, obtaining a P.R. (plts=
70×109/ L). After 24 hours, platelets decrease until 9×109/ L, so
that i.v. anti-D were initiated. After 4 weeks of therapy, she pre-
sented a C.R. (plts=191×109/L) and, after 8 weeks, a mainte-
nance was given, with platelets ranging from 30 to 60×109/ L.
Case #2: Patient N.M., male 83 years old; he was admitted at our
hospital because of multiple cerebral bleedings and severe
thrombocytopenia. A diagnosis of ATP was estabilished and he
was treated with platelets transfusion and high dose desameta-
zone (DMZ), resulting refractory. Furthermore, he resulted refrac-
tory to prednisone (1 mg/kg/d) and to I.V. HDIgG. He was treat-
ed with I.V. anti-D, obtaining a C.R. after 4 weeks of therapy
(plts=205×109/L). From the 5th week, he was submitted to main-
tenance, remaining in C.R. Case #3: Patient L.P.P:, female 73
years old; diagnosis of chronic ATP from 1999. She was refrac-
tory to prednisone at conventional dosage, to danazole and to
high dose DMZ. Then, she was treated with i.v. anti-D, resulting
refractory: treatment was discontinued after 6 doses (plts=
2×109/L). Up to now, she was given I.V. HDIgG obtaining a C.R.
In our experience, i.v. anti-D Ig, were effective in 2/3 treated
patients; even if small numbers, the response seems to be no
related to response to i.v. HDIgG. No side effects were recorded.

PUB13
SEVERE JUVENILE VAGINAL BLEEDING DUE TO GLANZMANN'S
THROMBASTHENIA. CASE REPORT

E. Quartarone, L. Calabro,' A. Pizzo,* F.V. Ardita,* A. Giordano,*
G. Bellomo, A. Alonci, C. Musolino
Division of Hematology and *Department of Obstetrics, Messina
University

The prognosis of patients with thrombasthenia is good,
although the severity of bleeding is unpredictable. Acute juve-
nile vaginal bleeding is one of the important clinical manifesta-
tions of this disorder which sometimes necessitates aggressive
and invasive treatment.We describe the clinical course and man-
agement of a 14-year-old girl with Glanzmann's thrombasthe-
nia. Case Report. A 14-year-old girl was admitted to the Gyne-
cology Department due to acute menorrhagia during her first
menstrual period. She was known to have Glanzmann's Throm-
basthenia since 8 years old. She had been hospitalized in the past
due to nasal bleeding, which required often nasal packed. The
first menstrual period began 2 weeks before hospitalization and
lasted until the day of her admission. Physical examination
revealed ecchymosis to the legs. Gynecological examination by
speculum showed heavy bleeding. Laboratory findings showed a
hemoglobin of 5.8 g/dL and reticulocytosis with no evidence of
hemolysis. Platelet count, prothrombin time (PT), and partial
thromboplastin time (PTT) were normal.The bleeding time per-
fomed by the Ivy method was 12 min. The vaginal bleeding grad-
ually worsened and the concentration of hemoglobin decreased
to 4.5 g/dL. The patient received 3 U of packed red blood
cells.Treatment with oral Tranexamic acid 500 mg three times
daily and conjugate estrogen tablets 1.25 mg daily was insti-
tuted. The vaginal bleeding did not subside, requiring treatment
with fresh frozen plasma (3U) and platelets (4 U). Abdominal
ultrasound showed hematocolpus and hematometra. Examina-
tion under general anesthesia was perfomed, and fresh blood
was seen emanating from the uterine cavity.An uterine tampon
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was inserted and was able to tamponade the bleeding.The
intrauterine tampon was removed 48 hr later and no active
bleeding was evident. The patient was discharged after eight
days and oral contraceptive was initiated. After seven months
the patient was well and the blood menstrual was normal. We
concluded that although thrombasthenia is a rare disorder, it
should be considered in diagnosis of young women presenting
with abnormal menstrual bleeding.

PUB14
ROLE OF SPIRAL AXIAL COMPUTED TOMOGRAPHY IN THE DIAGNOSIS OF
PULMONARY THROMBOEMBOLISM: OUR EXPERIENCE

G. Lo Pinto, P. Gemignani,* E. Prencipe, F. Baffi,* O. Brunetti*
Medical Department and *Radiology A.S.L. 4 "Chiavarese", Genoa

Pulmonary thromboembolism (PE) is easily detected by spiral
CT scan which collects data useful to rebuild scan frames in a
short time (1 second for layers of 2 mm) necessary to minimize
body movements. Thirty rotations of X-ray tube and detectors
acquire the pulmonary arteries volume during the highest con-
centration of iodate contrast medium (icm). In this way PE is
showed by strong icm enhancement difference with respect to
vasal lumen. We used Hitachi radix spiral CT scan, model Prima
turbo, with a Silicon Graphix workstation and software VITREA
which allows to be rebuilt images on different spatial planes, in
3D too. We have to examine the thorax from the aortic arch to
pulmonary arteries. Apnea is necessary, with collimation 3 mm,
pitch 1.5-2, table feed velocity 5-6 mm per second, reconstitu-
tion index 1.2 mm. A total of 120-150 mL of non-ionic icm is
injected in an arm vein in concentration of 300-350, flow 4-5
mL per second; delay is well defined by a scan test with a spot
test image. Ten patients we suspected had pulmonary embolism
were studied (six showed proximal deep venous thrombosis of
the legs according to compression ultrasonography scan): five
were affected by proximal pulmonary thromboembolism, four by
segmentary thromboembolism and three resulted negative. Our
limited experience demonstrates that spiral CT scan, used by
skillful operator, allows pulmonary thromboembolism to be
diagnosed easily.

PUB15
INHERITED THROMBOPHILIA: A PARADIGMATIC CASE

G. Valmadre, E. Ridolo, M. DI Nanno, P. Dall’Aglio, A. Bonati
The Institute of Medical Patology, Postgraduate School of Spe-
cialization in Allergology and Clinical Immunology, University of
Parma Medical School

Genetic predisposition to hematic hypercoagulability is well
known long since. Antithrombin deficiency and disfibrinogene-
mia were the first inherited trombophilias to be described, later
were identified heterozygous deficiencies of protein C and S;
nevertheless these were the cause of only a few cases of idio-
pathic thrombosis. The state of knowledge changed remarkably
with the discovery of resistance to activated protein C (1993)
and mutation of prothrombin (1996). The resistance to activat-
ed protein C results from the substitution of adenine for guanine
at nucleotide 1691 of the factor V gene (G1691A), which caus-

es the arginine in residue 506 of the factor V protein to be
replaced by glutamine; this new protein is called factor V Lei-
den and presents a modification of the first of the three sites that
are cleaved by activated protein C. The substitution in the pro-
thorombin gene of adenine for guanine at nucleotide 20210
(G20210A) is responsible, for unknown reasons, of the increased
plasmatic levels of prothrombin. It is of interest to report clini-
cal cases with these alteration so little known in the medical
practic. We describe the case of a fortythree years old man, fol-
lowed by us for hemocromatosis. In July 2000 pain and edema
of the left leg were observed. Ultrasonography showed poplitean
vein thrombosis. He received oral anticoagulants; in considera-
tion of the early age and the absence of risk factors, we inves-
tigated him for a inherited trombophilia. Normal values of ATI-
II, a slight reduction of functional activity of protein C, normal
activity of protein S and pathologic resistance to activated pro-
tein C (ratio 0.59, normal >0.75) were found. We searched for
factor V and prothrombin mutations (PCR). The patient was het-
erozygote for both. Double heterozygosis amplifies the throm-
bophilic risk. So, we studied the relatives; father, son and daugh-
ter of the patient were double heterozygotes. The patient will
receive oral anticoagulants for at least one year. The relatives
were informed of their increased spontaneous and post-trau-
matic risk. We advised against the assumption of oral contra-
ceptives. In conclusion, factor V Leiden and prothrombin muta-
tion are common inherited defects and genetic investigation
should be performed in all the young patients affected by idio-
pathic thrombotic events and in their relatives.

PUB16
EFFECT OF 5637 CONDITIONED MEDIUM ON THE MITOTIC INDEX IN THE
ACCURACY OF CYTOGENETIC EVALUATION IN MYELOPROLIFERATIVE 
DISORDERS: SIENA EXPERIENCE

A. Gozzetti, R. Marcello, C. Sestigiani, C. Mariotti, F. Lauria
Cattedra e U.O. di Ematologia, Università di Siena

The cell line 5637 which originated from a human urinary
bladder carcinoma, is known to produce GM-CSF and Multi-CSF
ectopically. 5637 sovranatant medium has been widely used in
many cytogenetic laboratories in the past and is currently used
as a conditioned medium to obtain available metaphases or to
create better quality metaphases. It has recently been reported
an improvement of both mitotic index and morphological index
after supplementation of CML sample cultures with 5637 CM,
suggesting the use of this medium when the number of cells is
not sufficient for several cultures. In this study we compared
results of the use of 5637 CM at our Institution on 21 culture
samples derived from patients with myeloproliferative disorders
in different therapeutic phases (11 CML, 6 MDS, 3 AML). We set
up 24 or 48 hour cultures with or without the addition of 5637
CM for each sample. Cytogenetic analysis was performed with
a trypsin-Giemsa banding technique on bone marrow aspirate or
peripheral blood specimens. Banded slides were analyzed by two
different observers. We found no differences in the mitotic index,
as number of metaphases observed, in the unstimulated cul-
tures: median number=13 (range 4-26); vs the +5637 cultures:
median number=13 (range 3-22). A total of 9 cases with abnor-
mal metaphases were found in the unstimulated cultures, while
8 cases were found in the +5637 cultures. Moreover no differ-

265

haematologica vol. 86(supplement to n. 10):october 2001

38th Congress of the Italian Society of Hematology, Florence, October 7-10, 2001



ences were found in the percentage of abnormal vs normal
metaphases in each abnormal case. We also evaluated the qual-
ity of the cells giving a score 1+ to 3+ (3 meaning best cells).
We found a better quality of metaphases in the +5637 cultures.
In conclusion we did not find differences with or without the use
of the 5637 CM in our series of samples, except for a slightly bet-
ter quality of cells. 

PUB17
A CASE OF i(11)(q10) AS SOLE ABNORMALITY IN A PATIENT WITH ACUTE
LYMPHOBLASTIC LEUKEMIA

A. Gozzetti, C. Sestigiani, C. Mariotti, R. Marcello, A. Buzzico,
G. Nardi, D. Raspadori, M. Tozzi, F. Lauria
Dipartimento di Ematologia, Università di Siena

Recurring translocations involving 11q23 are of great interest
in acute leukemias and the MLL (Myeloid lymphoid leukemia)
gene has been found rearranged with more then 40 different part-
ner genes, 20 of which have been cloned. The result of the translo-
cation is a chimeric gene on the rearranged chromosome 11 con-
sisting of the 5’ region of MLL and the 3’ region of the partner
gene. A gain of chromosome 11 is a recurring abnormality found
in AML patients as sole abnormality. Only few cases with a +11
have been described thought in ALL as sole abnormality in the lit-
erature, and just one to our knowledge as i(11q).  Here we report
an interesting case of a 65 years old female patient presenting
with WBC 24.4×109/L, Hb12.9 g/dL, PLT 245. ×109/L. Analysis of
the bone marrow aspirate led to a diagnosis of acute lym-
phoblastic leukemia (ALL). The immunophenotype of the leukemic
cells showed: CD19+, CD79a+, TdT+, MP07+, CD10-, CD13+, CD33+,
compatible with an, early pre-B ALL, coexpressing myeloid anti-
gens. Cytogenetic analysis of metaphase cells obtained from 48
hours cultures, showed a karyotype with: 46,XY[1], 47,XY,+ i
(11)(q10)[14]. The patient unfortunately died during induction
treatment therapy for a cerebral emorragic event. The presence of
a tandem duplication of the MLL gene (ALL1, HRX, HTRX) has
been implicated as possible mechanism of leukemogenesis.
Although this mechanism is not certain, it has been recently
shown that in cases with +11 as sole cytogenetic abnormality,
only one chromosome contains the mutated MLL allele. Thus a
single mutated allele seems sufficient to MLL associated leuke-
mogenesis, irrespective of the number of normal genes present.

PUB18
A NOVEL T(20;21)(q12;q22.3) IN A PATIENT WITH CHRONIC MYELOID
LEUKEMIA IN BLASTIC PHASE

A. Gozzetti, C. Sestigiani, C. Mariotti, A. Bucalossi, R. Marcello,
S. Gentili, D. Raspadori, A. Buzzico, F. Lauria
Cattedra e U.O. di Ematologia, Universita’di Siena

The reciprocal nature of the t(9;22) was clarified in 1973 when
Rowley reported that the Ph chromosome discovered by Now-
ell, resulted from a translocation rather than a deletion as many
investigators had previously assumed. The genetic consequence
of the standard and variant Ph translocation is fusion of the
Abelson (ABL) proto-oncogene at band 9q34 with the BCR gene
at band 22q11, the breakpoint cluster region (BCR) cluster in a

small 5.8-kb region. During the blastic phase of CML recurring
chromosomal abnormalities have been largely described, most
often being: +der(22), +8, i(17q), +19. An interesting association
has been made with the finding of a t(3;21)(q26;q22.3) in cas-
es of CML-BC of myeloid type (as far as 1% of cases) and in ANLL
and MDS, often therapy related. No FAB specificity has been
reported so far., interesting all ages. Clinics may be secondary to
toxic exposure, as to antitopoisomerase II. Moreover presence of
micromegakarycytes, both in BC-CML and MDS/ANLL cases and
low platelet count and dysmyelopoiesis in MDS/ANLL cases has
been found. The prognosis is poor.  Here we describe a case of a
45 years old male patient diagnosed with chronic myeloid
leukemia, evolving to a myeloid blastic crisis after 9 months of
treatment with IFN-α + YNK01. He had at this time: WBC
2.4×109/L, Hb10.5 g/dL, PLT 74×109/L. Cytogenetic analysis of
metaphases cells from bone marrow cultures showed a Kary-
otype with: 46,XY, t(20;21)(q12;q22.3), t(9;22)(q34;q11)[19]
47,XY, t(20;21)(q12;q22.3), t(9;22)(q34;q11), +der(22)t(9;22)
(q34;q11)[11]. This is the first time that this translocation is
described in the literature, to our knowledge, the major point of
interest being the possible involvement of AML1 with an
unknown gene at 20q22. AML1, which encodes a nuclear tran-
scription factor (TF) shows homology in its 5' part with the
Drosophila melanogaster segmentation gene, runt, and contains
a transactivation domain in the carboxyterminal portion,
involved in many recurring translocations in leukemias. The
patient is currently under treatment with STI 571 waiting for
allogeneic bone marrow transplantation. 

PUB19
A CASE OF T-CELL PROLYMPHOCYTIC LEUKEMIA WITH GOOD RESPONSE
TO PENTOSTATIN

M.C. Bertoncelli, L. Airoldi, F. Bobbio, E. Catania, M. Gnemmi,
G. Zaccala, M. Campanini
II Department of Internal Medicine Azienda Ospedaliera 
Maggiore della Carità, Novara

T cell prolymphocytic leukemia (T-PLL) is a rare malignancy of
post-thymic T-cell, with distinctive biological and clinical features.
The treatment is difficult both for the rapid aggressive clinical
course and for its refractority to conventional therapy used in lym-
phoid disorders. In January 2001 a 70 year old man, admitted to
our department, was diagnosed a small cell T-PLL(FAB classifica-
tion). Immunological markers showed a T-PLL phenotype: TdT-
CD2+ CD3+ CD5+ CD19- CD7++ CD25- CD4+ CD8- CD16/ 56-. Kary-
otipe analysis failed. The clinical features at the onset were:
organomegalies (lymphonodes, spleen and liver enlargement), a
raised lymphocyte count (200×109/L) and a significant renal fail-
ure (Creat 3 mg/dL). The lymphocytes rose in spite of the therapy
(fludarabine, cyclophosfamide, methotrexate) to 300×109/L. On
consulting previous case- reports a therapy with pentostatin was
started in day hospital at a dosage of 4 mg/m2 weekly for 4 weeks,
then every 14 days for 4 weeks and then monthly. After 3 months
of therapy the patient is in a very good condition, with no renal
failure, decreasing number of lymphocytes (40×109/L), reduction
of over 50% of organomegalies and no need for transfusion ther-
apy. As in the few other known cases pentostatin has proved to be
a very active drug with no toxicity and feasible in day hospital: a
longer follow-up is however necessary to define doses and dura-
tion of the maintenance therapy.
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PUB20
COMPLICATIONS OF AB0-INCOMPATIBLE BONE MARROW
TRANSPLANTATION

L. Santoleri, R. Cairoli, P. Marenco, L. Gargantini, L. Pezzetti,
L. Intropido, E. Morra
Department of Hematology, Niguarda Ca’ Granda Hospital, Milan

74 pts underwent HLA-matched non-T-cell-depleted BMT
between June 1991 and December 1999. 20 pts (Group 1 = 9 M,
11 F; median age 34 yrs, range 20-51) were AB0 major or
major/minor mismatched (ratio MUD/Sibling = 6/14), 15 pts
(Group 2 = 7 M, 8 F; median age 40 yrs, range 24-51) AB0 minor
mismatched (ratio MUD/Sibling = 6/9), 39 pts (Group 3 = 20 M,
19 F; median age 36 yrs, range 16-55) were AB0 matched (ratio
MUD/Sibling = 8/31). 72 pts received donor marrow and 2 pts
AB0 matched peripheral blood stem cells. Graft-versus-host dis-
ease (GVHD) prophylaxis comprised cyclosporine and methotrex-
ate. To prevent hemolytic complications we used the following
procedures: plasma removal by marrow centrifugation (setting
AB0 minor and major/minor mismatched), red cell removal by
differential centrifugation and/or plasma exchange, when the
IgG/IgM isohemagglutinin titers were above 1:16 (setting AB0
major mismatched). All pts had a complete engraftment; how-
ever on day 20 post-BMT 3/20 pts (Group 1), 2/15 pts (Group 2)
and 21/39 pts (Group 3) (p=0.004) reached a neutrophil counts
above 0.5×109/L. No differences were observed in red cell and
platelet transfusion requirements (p>0.3), nor in acute GVHD,
transplant related mortality (TRM) and hemolytic complications
incidence (p>0.3) among the three Groups. Our results showed
a faster rise of neutrophil counts in the setting AB0 compatible;
nevertheless AB0 incompatibility did not influence transfusion
requirements nor the incidence of TRM, GVHD and hemolytic
complications.

PUB21
EPIDEMIOLOGY OF ACUTE LEUKEMIA IN CALABRIA

C. Caridi,° D. Princi,° D. Tebala,° A. Bonura,@ G. Brancati,@
C Azzarito,@ F. Toma,@ T. Peta,# F. Nobile,* F. Morabito,*
P. Iacopino*
*Centro Trapianti Midollo Osseo, Divisione Ematologia; °Registro
Tumori Ematologici Regionale, Reggio Calabria; #Divisione di
Ematologia, Catanzaro; @Assessorato Regionale alla Sanità,
Regione Calabria

Recently, media have claimed about an increase of acute
leukemia (AL) risk in our region mainly due to exposure to
stronger magnetic fields. Our objective was to investigate
whether the observed incidence and geographical distribution
confirm or reject this hypothesis. Two sources of data were used:
1) a computerized file containing hospital-discharge abstracts,
with diagnoses and procedures for all the hospitalizations in
Calabrian residents; 2) a computerized data base maintained by
Regional Hematological Registry Calabria, an Italian region with
2.070.203 inhabitants. In 1997-1998, 280 new cases of AL with
an annual standard rate (SR) of 8.46 per 100.000 inhabitants
were diagnosed. The AL incidence in our region, in which Agri-
culture and Services are the main occupations, was quite simi-
lar to the other regions of Southern and Middle Italy. The geo-

graphical distribution of the disease was highly variable with
higher SD in countries in which population overcome 10,000
inhabitants. Compared with the other countries classified on the
basis of economic activities, rural countries were at lower risk
of AL (SR 5.97). On the contrary, AL was more common among
the inhabitants of industrialized countries. There were notable
differences in age distribution by subtype. The highest incidence
rate of AL was observed in the population who were >64 years
old. Acute Lymphoid Leukemia (ALL) was registered in 127
patients (SR 3.73) - 54 were children, 40 were in age group
between 15 and 64 years and 33 were >64 years old. In contrast,
Acute non Lymphoid Leukemia (ANLL) was prevalent in older
people. In conclusion, the incidence distribution of AL for Cal-
abria is quite similar to the typical pattern previously described.
No excess of incidence justifies the hypothesis of an increasing
risk of acute leukemia in our region.

Supported by AIL and Regione Calabria

PUB22
GRAFT-VERSUS-HOST DISEASE AND CYTOMEGALOVIRUS PREVENTION IN
PATIENTS UNDERGOING BONE MARROW TRANSPLANT FOR HEMATOLOGI-
CAL MALIGNANCIES WITH THE DEPLETION OF LEUKOCYTES BY FILTRATION
OF BLOOD PRODUCTS

G. Pisapia, B. Amurri, G. Palazzo, G. Pricolo, A. Prudenzano,
L. Stani, P. Mazza
Unità Complessa di Ematologia, Taranto

The prevention of GVHD in immunocompromised hosts for
TMO in the course of hematologic disease and submitted to
transfusion is generally performed by irradiation of blood prod-
ucts with 25 to 40 Gy; the prevention of CMV infection is also
performed with the irradiation of blood products or by choosing
seronegative donors. Alternatively the use of filters for depletion
of leukocytes is considered effective in the prevention of CMV
infection and presumably the GVHD. We present our experience
in a cohort of high risk patients for GVHD and CMV incidence
who received TMO mostly for hematologic malignancies with
filtered blood products instead of irradiated products. Among
30 patients who received TMO during 1999 and 2000 22 patients
are considered evaluable for acute GVHD and CMV infection
with minimum two months follow-up. The mean age of patients
was 50y (range 14-66y). Among evaluable patients we have
Acute Leukemia (9 pts with 5 high risk AML and 4 high risk ALL),
resistant-relapsed lymphoma (6 pts), secondary myelodisplastic
syndrome (3 pts) resistant multiple myeloma (2 pts) and severe-
ly pretreated hystiocytosis X (1 pt). The mean number of trans-
fusion of RBC was 4 units (range 0-12) and of PLT was 6 (range
1-16). GVHD severe (grade III-IV) was recorded in 10% of
patients with more advantage age; GVHD mild was also record-
ed inolder patients without specific connection with the type of
disease. CMV infection was recorded in 32% of patients with
clinical evidence in 14% of patients in which the event was par-
ticularly severe with the death of patients; however the infec-
tion was recognized later between 3 and 12 months after TMO.
The CMV positivity was recorded exclusively in patients older
than 50y and almost only in lymphoprolipherative diseases,
mostly lymphomas. The depletion of leukocytes was document-
ed in a series of RBC and PLT units as more than 4 log from the
initial numbers. In conclusion the depletion of leukocytes by fil-
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tering blood products is effective in preventing the incidence of
GVHD and major incidence of CMV infection although in a sub-
set of patients at very high risk for these complications.

PUB23
CUTANEOUS INVOLVEMENT IN A IgG/λ MULTIPLE MYELOMA

R. Malavolti, R. Marasca, A. Cuoghi, L. Ferrara, G. Gandini,
I. Castelli, P. Zucchini, G. Bonacorsi, G. Torelli
Department of Medical Sciences, Section of Hematology and
Internal Medicine, University of Modena and Reggio Emilia, Mo-
dena

Multiple myeloma is a disease caused by neoplastic plasma
cells that synthesize abnormal amount of immunoglobyulins.
Cutaneous manifestations of multiple myeloma are very uncom-
mon. Skin can be involved either as a direct extension of under-
lying medullary disease or, rarely, as a result of heamatogeneous
spread. We described a 77-years-old female presented on 1995
a monoclonal gammopathy of undetermined significance
(MGUS). On 1999, four years after diagnosis, serum protein elec-
trophoresis indicated a marked increase of monoclonal IgG
lambda paraprotein with suppression of the other immunoglob-
ulin classes. Bone marrow biopsy revealed the presence of abnor-
mal plasma cells at the rate of 40-50% of all nucleated cells.
Further investigations did not show osteolytic lesions or renal
failure. The patient was treated with six courses of chemother-
apy according to the MIP schedule (melphalan, idarubicine and
prednisone) between May and October 1999. The IgG level fell
and the bone marrow reassessment showed a rate of plasma
cells lower than 5% of nucleated cells. Between October 1999
and May 2000 she received interferon (1.000.000 U three time
a week) until relapse occurred with an increase of IgG up to 4
gr/L and plasmacellular bone marrow infiltration over than 80%.
The patient received five courses in accord to MP schedule (Mel-
phalan and Prednisone). However, after being in plateau phase
for three months, she was hospitalized for backache. Skeletal X-
ray showed shortening of vertebral column (D5, L1, L2), multi-
ple pathologic fractures of the ribs and multiple thecal oste-
olytic lesions. At the same time, laboratory tests revealed disease
activity and acute renal failure. Moreover, at this time several
nodular skin lesions developed on the back, over the left breast
and on the neck. These lesions were painless, firm, non-tender,
fleshy, violaceous-red, varying in size from 5 to 15 mm in diam-
eter. A skin biopsy from the larger lesion showed extensive infil-
tration of plasma cells and the diagnosis of cutaneous involve-
ment of multiple myeloma was confirmed. Molecular studies
confirm the same clonal nature of the medullary and cutaneous
myeloma plasma cells. The patient received four courses of VAD
schedule (vincristine, adriamycin, dexamethasone) with a very
good clinical response of the skin lesions. 

PUB24
UNUSUAL CASE OF MONOCLONAL GAMMOPATHY, RENAL FAILURE AND
HYPERCALCEMIA

L. Virgolini, S. Pavanel, A. Ermacora, L. Asquini, G. Tesolin
Dipartimento di Medicina I; Unità Operativa Medicina II, Servizio
di Ematologia, Azienda Opedaliera S. Maria degli Angeli, Porde-
none

An hematologist has no doubt in associating the contemporary
presence of monoclonal gammopathy, renal failure and hyper-
calcemia with the diagnosis of multiple myeloma. In March 2000
we saw a patient, 48 years old employed as a teacher, sent by her
practitioner suspecting a myeloma. In 1984 she underwent thy-
roidectomy for papillary carcinoma (therapy with levothyroxin), in
1998 hysterectomy for uterine leiomyoma; from 1999 she was
treated with ACE inhibitors for hypertension. She presented an
elevation of γglobulins (21%) with a IgG monoclonal component
of k type of 15.7 Gm/L, urine protein 0.1 Gm/24h, serum calcium
(12.4 mg/dL–3.4 mmol/L) and serum creatinine elevated (3.1
mg/dL–274 umol/L). Peripheral blood counts were normal and the
patient had no bone pain. A following check-up did not find light
chains in the urine neither lytic bone lesions. At this stage it was
clear that renal failure and hypercalcemia were non correlated
with monoclonal gammopathy. Kidney ultrasonography showed
the images of nephrocalcinosis with hyperecogenic pyramids
owing to salts deposition, multiple papillary calcifications and
dilated distal collecting ducts with little stones. A careful exam-
ination of patient’s story could explain the case: from the time of
the thyroidectomy she continued in taking vitamin D2 (ergocal-
ciferol) at a daily dose of 0.5 mg, prescribed to prevent a possible
hypocalcemia. The drug caused an hypercalcemic-hypercalciuric
syndrome as subsequently demonstrated. The presence of gam-
mopathy was an occasional association. We stopped vitamin D2

support and we observed a swift correction of hypercalcemia (9.2
mg/dL- 2.3 mmol/L). Renal failure also improved but anatomical
kidney damage left a creatinine clearance of 35 mL/m and a serum
creatinine level of 1.4 mg/dL – 123 mmol/L. In more than one
year M component persists stable (13.5 Gm/L) and all hemato-
logical data are normal so we had diagnosed MGUS. This case
underlines as an apparently simple diagnosis sometimes can hide
a more complex pathology, fortunately this time less serious and
dangerous.

PUB25
THALIDOMIDE-BASED TREATMENT FOR ADVANCED MULTIPLE MYELOMA

L. Pezzullo, L. Catalano, G. De Rosa, A. Lucania, B. Rotoli
Chair of Hematology, Federico II University, Naples

The role of angiogenesis in neoplastic diseases is under inves-
tigation since many years; recently, because of discovery of reg-
ulator factors of angiogenesis and because of availability of their
inhibitors, a clinical interest has also emerged. Increased pro-
duction of angiogenetic factors (VEGF, FGF), has been shown in
various diseases of hematological interest, expecially in multi-
ple myeloma. Thalidomide is a drug with well documented
antiangiogenetic activity and with in vivo good tolerance. From
June 2000, we treated with thalidomide four patients suffering
from multiple myeloma (MM), refractory to multiple lines of
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therapy (MP, VAD etc.), two of whom previously transplanted and
relapsed. All patients were males, with a median age of 62 y;
thalidomide was given at the initial dose of 200 mg /day, with
weekly increase of 100 mg/day until the highest dose of 600
mg/day or until appareance of severe side effects. Only one
patient reached 600 mg/day; a marked constipation in three
patients did not allows to overtake 400 mg/day (one patient), or
200 mg/day (two patients). In three patients thalidomide was
given with fortnightly pulses of dexamethasone (20 mg i.v. days
1-4 and 15-18). In three patients there was a decrease of the
monoclonal component (MC) > 50%, with a median time to
response of two months (the fourth patient has just started the
treatment). In three patients we noted improvement of the
hemoglobin level (increased of almost 4 g/dL). Bone marrow
aspirate performed in two patient before and during treatment
did not show significant reduction of the plasma cell infiltration;
the only side effect manifested was constipation; in 2 patients
we noted eosinophilia (496 /mmc and 352 /mmc respectively).
All patients are alive, the clinical status is excellent and improved
in respect to pretreatment. In conclusion, thalidomide seems to
be effective in the treatment of patients with refractory MM. The
mechanism of action is still uncertain. Probably it has multiple
actions: inhibition of regulatory factors of neoangiogenesis;
direct inhibition of growth of tumor or stromal cells; modifica-
tion of the interaction stroma/plasma cell; alteration of adhe-
sion molecules; modulation of cytokine production, by reducing
those that improve tumor growth (eg. IL-6) and/or by increas-
ing inhibiting cytokines (eg. IL-2 and IFN). Further biological and
clinical studies are needed to assess the role of thalidomide in
MM, in order to plan the use of other antiangiogenetic drugs and
to evaluate the efficacy of these drugs in combination with
chemotherapy in early stage MM patients.

PUB26
SUCCESSFUL TREATMENT BY A COMBINED REGIMEN WITH METHOTREXATE
AND PREDNISONE FOR MULTICENTRIC CASTLEMAN’S DISEASE AND AILD-
TYPE T-CELL LYMPHOMA 

G. Quintini,* E. Iannitto,* V. Barbera,* R. Di Trapani,* D. Turri,*
S. Cirrincione,* V. Franco,° A.M. Florena,° G. Mariani*
*Cattedra di Ematologia con Unità di Trapianto, Università di
Palermo; ° Istituto di Anatomia Patologica, Università di Palermo

Multicentric Castleman’s disease (MCD) and angioimmuno-
blastic lymphadenopathy with dysproteinemia (AILD)-type T-cell
lymphoma are uncommon atypical lymphoproliferative disorders
of uncertain cause characterized by almost identical clinical and
biological signs. Patients frequently have systemic manifesta-
tions such as fever, generalized lymphadenopaty, hepato-
splenomegaly, skin rash, anemia, hypergammaglobulinemia,
hypoalbuminemia, and an increase in acute phase proteins. Most
observations suggest that MCD may be a disorder of the immune
system, usually considered as benign lymphatic hyperplasia with
a chronic course. Howewer, the long-term development of lym-
phoma is under question, because of some analogies between
MCD and AILD in which lymphomatous transformation has been
described. Although both diseases share clinical signs, they show
different morphologic patterns in lymph node and in some cas-
es an intermediate picture has been reported. These disorders are
often refractory to treatment even with corticosteroids or

chemotherapy, and consequently the prognosis for such patients
is poor. Infections are a common cause of death. Due to these
findings, we have used a combination of oral methotrexate and
prednisone as first line treatment in three cases of MCD and, on
the other hand, in two patients with refractory AILD-type T-cell
lymphoma. Methotrexate is a folate antagonist extensively used
in GVHD, reumathoid arthritis and other chronic inflammatory
disorders. Methotrexate was administered orally as low-dose (10
mg/m2 once weekly). The patients did not received other treat-
ment with the exception of prednisone (15 mg/day tapered down
to 5 mg/day). The exact mechanism of immunosuppressive and
cytoreductive properties associated with low dose methotrexate
is still elusive. It has been reported that it is an effective treat-
ment for some patients with LGL leukemia. We achieved a dra-
matic prolonged improvement of the systemic signs and disap-
pearance of the tumor burden in the AILD-type T-cell lymphoma
and a satisfactory and prolonged control in MCD. Treatment was
well tolerated. We believe that methotrexate-based treatment
can represent a potential new therapy based on the pathophys-
iologic mechanism of these disorders, which despite the aggres-
sive systemic therapy have a poor outcome.

Main clinical and laboratory findings of patients at diagnosis.

MCD #1 MCD #2 MCD #3 AILD #1 AILD #2

Sex/age F/64 M/60 M/19 M/67 F/65
WBC (109/L) 14.3 8,8 5.2 3.7 7.6
Lymphocytes (109/L) 7.24 1.08 1.5 0.8 0.8
Hemoglobin (GR/DL) 9.5 7.5 12.5 9.9 10.5
PLT (109/L) 656 321 322 105 323
LDH (U/L) 470 266 266 617 932
ESR (MM/HR) 61 85 91 100 116
γ-globulin (GR/DL) 3.2 3.1 1.4 2.1 3.7
DAT + + N.A. + +
Adenopathy (>3 SITES) + + + + +
Constitutional symptoms - + - + +

PUB27
NON-HODGKIN’S LYMPHOMA OF THE ORAL CAVITY:
REPORT OF FOUR CASES

D. Esposito, G. De Falco, G. Caparrotti, C. Martone, F. Graziani,
D. Pagnini
Division of Hematology, S. Felice a Cancello, ASL Caserta 1 

Extranodal non-Hodgkin’s lymphomas are relatively uncom-
mon comprising about 20% of all the cases reported. Within
these the occurrence in the oral cavity comprised from 1 to 2%
of the cases in literature. The incidence of the presenting site
being the oral soft tissues, that involve generally the gum, is
still lower. For this entity there are only individual cases in recent
literature. From November 1999 to May 2000 to Division of
Hematology we observed 4 males patients with mean age 54
years (range 79-44 years) whose received a diagnosis of NHL of
the oral soft tissues. The initial clinical symptoms were: enlarge-
ment and swelling of the lower right gingival in two cases, tume-
faction of buccal vestibule gingiva that extended to the chin, in
the others. In one it was possible to find an multiple lymph node
enlargement, the physical examination in all the others was neg-
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ative. The laboratory data were all normal (including markers in
the serum involved more frequently in lymphoproliferative dis-
orders). All patients were submitted to local biopsy whose his-
tological examination concluded for diffuse large B-cell lym-
phoma (B-DLCL) of the REAL classification. The staging for
images and the bone-marrow biopsy identified 3 patients in
stage IEA and 1 in stage IV A. All the patients were treated with
polychemoterapy (3 MACOP-B and 1 CHOP). All patients
achieved complete remission, maintained to all today, with mean
follow-up of 15 months (range 12-20 months). The NHL of the
oral cavity soft tissues are very rare nosological entity, the clin-
ical symptoms to the presentation often misdiagnosed for oth-
er more common oral disease, for which the diagnosis is very dif-
ficult at first examination. Routine treatment guidelines don’t
exist because in the literature there are only individual cases.
Rarely it’s used radiotherapy only (40-50 Gy for 4-6 weeks) or
combined with administration of anti-tumour single agents
(6MP-PDN-CTX). Our choice of aggressive treatment with dox-
orubicin has been made in consideration of the aggressive his-
tological type, the good performance status of the patients,
according also to the modern literature for extra nodal diseases. 

PUB28
HHV8-ASSOCIATED MULTICENTRIC CASTLEMAN DISEAS: A RAPIDLY FATAL
DISEASE WITH EVENTUAL PROGRESSION TO PLASMABLASTIC 
MICROLYMPHOMAS. REPORT OF 2 CASES

M. Marino,* M. Bibas,° A. Andriani,° L. Costarelli,#
M. Del Prete,@ M. Rosati,* M.E. Martini,* P. Starostik^
*Dept.of Pathology, ASL RM A, Osp. S.Giacomo, Roma; °Dept. of
Internal Medicine, Hematological Section, ASL RM A, Roma;
#Dept. of Pathology, Az. Osp. S.Giovanni-Addolorata,Roma; @Sur-
gical Dept., ASL RM A, Osp. S. Giacomo, Roma; ^Dept. of Pathol-
ogy, University of Wuerzburg, Germany

The Human Herpes Virus 8 (HHV8) has been associated to
Kaposi sarcoma (KS), and to AIDS-related primary effusion lym-
phoma (PEL). Moreover, HHV8 sequences have been found in
some atypical lymphoproliferations such as multicentric Castle-
man’s disease (MCD). Two cases of MCD, plasmacellular type,
occurred in our Institution in male patients, aged 74 and 54,
over a period of 14 years (1984-1998). Polyadenopathy and poly-
clonal hypergammaglobulinemia were the presenting symptoms
in association with severe, transfusion-insensitive, anemia, with
autoimmune features and hemolytic progression. The patients
worsened very rapidly, refractary to treatment, and died in about
one month. In the 2nd (HIV-Ab negative) case, a disseminated
intravascular coagulation was found at autopsy. We found by
immunohistochemistry HHV8+ scattered cells and by polymerase
chain reaction HHV8 sequences in lymph nodes in both cases. In
the 2nd case, lambda-restricted IgM+ plasmablasts, HHV8+,
were seen in mantle zone in a first biopsy, and coalesced in plas-
mablastic, germinal center-replacing, microlymphoma in a 2nd
biopsy performed few days later. By in situ hybridization Epstein-
Barr virus was negative in both cases. Our data confirm the HHV8
association with MCD and support the described1 HHV8 role as
lymphomagenic agent. 

1. Dupin N. et al, Blood 95 (4), 1406-1412, 2000
*Actual address: Dept. of Pathology, Istituto Regina Elena, Polo
Oncologico, Rome.

PUB29
RITUXIMAB IN COMBINATION WITH CHEMOTHERAPY AS FIRST-LINE THERA-
PY IN LOW-GRADE LYMPHOMA

L. Rigacci, R. Alterini, F. Bernardi, A. Carpaneto, A.M. Vannucchi,
S. Glinz, P. Rossi Ferrini
Department of Hematology Azienda Ospedaliera and University
of Florence

Rituximab, a chimeric murine/human monoclonal antibody
that reacts specifically with the B-cell antigen CD20, has been
shown to have a significant activity in pretreated patients with
follicular lymphoma as a single agent. Of particular interest,
hematologic toxicity was uncommon, and the lack of myelotox-
icity suggested Rituximab might be well suited for use in com-
bination with chemotherapeutic agents. Starting from 1999 we
have used Rituximab in association with chemotherapy as first-
line therapy in 24 patients affected by low grade lymphoma.
Patients’ characteristics were the following: 15 were female and
9 male; 2 had lymphocytic lymphoma, 3 had mantle cell lym-
phoma, 9 had follicular grade I and 8 grade II, 2 had MALT lym-
phoma; 2 patients had stage I, 4 stage II, 6 stage III and 12 stage
IV; according to IPI index 14 were low-risk and 10 were inter-
mediate-low risk; according to ILI prognostic model 15 were low
risk and 9 intermediate risk. Twelve patients had histological
positive bone marrow. At diagnosis 13 patients were evaluable
at diagnosis for bcl-2 traslocatione by PCR technique and 10
were PCR positive either in peripheral blood and/or in bone mar-
row. All patients were treated with antracycline-containing reg-
imens, 17 were treated with Rituximab at the dosage of 375
mg/m2 weekly for four weaks after six cycles of chemotherapy
and 7 were treatead with a sandwich modality (three cycles of
chemotherapy, rituximab followed by three more chemothera-
py cycles). All patients responded to therapy with an overall
response of 100%, in particular 21 (87.5%) patients obtained a
clinical complete remission (CR) after chemotherapy and 3 a
partial remission (PR). Eight patients were evaluable after ther-
apy with molecular analysis and 6 out 8 (75%) showed a nega-
tivization of bcl-2 traslocation, in 4 of these patients nega-
tivization occured after treatment with rituximab. No differ-
ences in term of response to therapy were observed between the
different Rituximab modalities of utilization. After a median fol-
low-up of 19 months all patients were alive and only one patient
experienced a relapse after 21 months: molecular analysis was
not evaluable in this patient. No patients with molecular remis-
sion relapsed. This preliminary study indicates the safety and
feasibility of the procedure while the impact of this treatment
in OS of patients remains to be estabilished with longer follow-
up. However previous reports indicated that the obtainement of
molecular remission is a significant step to mantain a longer
failure-free survival so it is likely that the use of Rituximab asso-
ciated with chemotherapy might increase the number of mole-
cular CR hence the failure-free survival. 
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PUB30
EFFICACY OF DCEP REGIMEN IN WALDENSTRÖM’S MACROGLOBULINEMIA.
A DESCRIPTION OF ONE CASE WITH RELAPSED AND RESISTANT DISEASE

A. Santagostino, G. Forti, G. Biaggi, D. Manachino, S. Lattuada,
E. De Marino, V. Bolis, O. Alabiso

Unità Operativa di Oncologia Medica, Osp. S.Andrea, Vercelli e
Cattedra di Oncologia Medica, Università del Piemonte Orientale

The DCEP regimen is a combination therapy originally drawn
for the treatment of relapsed and refractory multiple myeloma.
Recently a good efficacy in stem cells mobilization has been
demonstrated. The administration schedula is the following: dex-
amethasone 40 mg × 4 d and 4-day continous infusion of daily
doses of cyclophosphamide 400 mg/m2, etoposide 40 mg/m2,
and cisplatin 10 mg/m2. In our patient, affected by Waldenstrom
macroglobulinemia (WM), the application of this kind of thera-
py led to a response with a greater than 90 percent reduction of
immunoglobulin M (IgM). The patient, a fifty years old man,
affected by WM since 1994, was originally treated with six
courses of CVP regimen and then after first relapse with 6 cours-
es of CHOP combination therapy. After induction a manteinance
therapy was applied with respectively a-interferon and chlo-
rambucil. About one year ago a second relapse occurred; at that
time serum IgM was about 7 gr/dL and the patient was trans-
fusion dependent for severe anemia. Bone marrow examination
showed a B-lymphocytic infiltration of about 50 percent. The
patient was initially treated with six courses of fludarabine as a
daily intravenous dose of 25 mg/m2 for five days with a decrease
of serum IgM until 5 gr/dL; the additional administration of four
weekly doses of anti-CD20 (Mabthera) at the dosage of 375
mg/m2 led to a further reduction of IgM to 4 g/dL. After one
month the persistence of clinical sign of the disease led us to the
choise of a new approach with drugs never used in the past and,
in the same time, with a potential efficacy for mobilization of
peripheral blood stem cell (PBSC). So we chose DCEP regimen
containing cisplatin and etoposide never used in this patient.
After two courses serum IgM decreased until 200 mg/dL and Hb
raised to normal level. On the contrary PBSC harvest was not so
good; three leukapheresis were performed with a collection of
2×106/kg CD34+ cells. However this result, considering the pre-
vious therapy (α-interferon, chlorambucil and fludarabine) was
considered as acceptable. In conclusion the results reached in the
control of disease, superior to these obtained with previous
approach, demonstrated the possible efficacy of this regimen in
WM. Further evidences are necessary to confirm this observation
and to evaluate the efficacy for mobilization of PBSC in this kind
of lymphoproliferative disorder.

PUB31
NON-HODGKIN’S LYMPHOMA AS SECONDARY NEOPLASIA IN A PATIENT
AFFECTED BY HAIRY CELL LEUKEMIA

G. Giglio, M. Lamanda, V. Bongarzoni, M. Paolella, L. Annino

Unità Operativa di Oncoematologia, Servizio di Anatomia Pato-
logica, Ospedale Civile “ A.Cardarelli ”, Campobasso; Dipartimen-
to di Biotecnologie Cellulari ed Ematologia, Università degli Stu-
di “ La Sapienza”, Roma

A primary muscle NHL is an extremely rare event: the muscle
grioups more frequently involved, especially in elderly patients, are
the muscles of the extremities and of the pelvis, rarely those of
the head or neck. Generally the muscular NHL presents a pheno-
type to B cells, an aggressive course and a poor prognosis.  We
report here the case of a NHL of the muscle deltoid as a sec-
ondary neoplasia of preceding lymphoproliferative disorder. M.P.,
a man of 64 years, had a prior diagnosis of HCL, formulated in
March 1988. For this pathology the patient had received therapy
with: a) 1 INF cycle (March 1988–March 1989); b) deoxyco-
formycin (DCF) (April 1990–March 1991); c) DCF+INF (October
1997–October 1998). In March 1999 the patient had NMR imag-
ing for the appearance of a voluminous swelling, strongly aching,
in the right shoulder. The radiological image showed an infiltrat-
ed muscle, isointense on the T1-weighted sequence and hyperin-
tense on the fast spin-echo T2-weighted sequence, with varying
enhancement after dye. The neoformation involved the deltoid
muscle, the soft contiguous tissues and the head of the humerus.
The muscle biopsy, as well as the bone biopsies, put in evidence
a picture of infiltration of large cells with lymphoid pattern (CD
20+, 4KB5+, BCL2+; negative UCHL-1). There was no evidence of
infiltration by hairy cells. On the basis of these results a diagno-
sis of large cell NHL, B phenothype, stage IV, was formulated. The
patient was subjected to chemotherapy according to protocol P-
VABEC getting a CR alsting about one month. Before begin the
radiotherapy of consolidation the patient presented a relapse of
disease so was subjected to chemotherapy with high dose
cyclophosphamide + local radiotherapy. After this second
approach the patient had a partial response whose duration has
been some months. The incidence of secondary neoplasm in the
patients affections by HCL, is in different series, variables, from
the 5% at 13%; is not still definite good if the immunosuppres-
sion, peculiar of the HCL, as well as the induced one from the ther-
apy with analogous of the purine, play a role conclusive in the
development of the secondary neoplasm. In our case-report this
is the only patients that developed a LNH as secondary neoplasm.
Also in this case isolated muscle lymphoma has proven a clinical
entity with an aggressive course and a poor prognosis. Probably
for this type of NHL high dose chemotherapy as first line treat-
ment is the best therapeutic approach.

PUB32
LYMPHOMATOID GRANULOMATOSIS EVOLVING INTO LYMPHOMA AND
MONOCLONAL GAMMOPATHIES OF UNDETERMINED SIGNIFICANCE

L. Montanari,° F. Miserocchi,° G. Danesi,* U. Zannoni,° E. Pasi,°
D. Celotti,° R. Campagnoni,° G. Beccari°
°I Dept. of Internal Medicine; *Dept. of emergency; Spedale S.M.
delle Croci, Ravenna

This report describe a case of pulmonary Lymphomatoid Gran-
ulomathosis (LG) associated with monoclonal gammopathy (MG)
evolving to Lymphoma. BS, a 64 years old man, was admitted to
our Dept. of Medicine for dyspnea, cough and fever. The past
medical history of the patient was negative, There was no his-
tory of hereditary illness and use of alcohol, tobacco and drugs.
The physical examination was negative but chest X-Ray showed
a diffuse interstitial reticulo-nodular infiltration. The usual rou-
tine biochemistry was normal except a relative lymphocitosis;
the serum immunoglobulins electrophoresis showed a double
serum monoclonal IgM component less than 3 g/dL. The patient
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was treated with antibiotic therapy without improvement of
clinical condition. Pulmonary HR-CT Scan confirmed the pat-
tern of interstitial multiple nodules and pulmonary biopsy
showed an angiocentric and angiodestructive, polymorphous
granulomatosis. This histological picture led to the diagnosis of
LG. The presence of cytological atypia suggested an evolution
into B-cells Lymphoma. LG is an angiocentric lymphocytoid
immunoproliferative lesion involving the lung especially. The
pulmonary infiltrates are polimorphous with lymphoid cells with
or without atypical cells and angioinvasion; the presence of poly-
morphic lymphoid infiltrate composed of small lymphocytes,
plasma cells, and variable numbers of large atypical mononuclear
cells is a typical feature. Tumor-like nodules with central necro-
sis ere present sometimes.1 LG evolves into lymphoma in the
50% of cases. Hystopathologic findings of LG are also present
in several disease processes as cancers, autoimmune-type dis-
eases and infections. Laboratory data were not particularly help-
ful in establishing the diagnosis of LG: the erythrocyte sedi-
mentation is high and there is a relative monocytosis. Frequently
the concentration of Ig is increased. Some cases of association
of LG and MG with secondary evolution into pulmonary lym-
phoma are reported.2 However, the natural history of LG is not
completely understood. LG and MG could be present in associ-
ation with pulmonary lymphoma, representing an epiphenome-
non of the lymphoma only. In any case the small typical lym-
phocytes of LG could be able to synthesize and secrete
immunoglobulins and therefore the present of MG could be a
marker of monoclonal lymphocytic expansion. 

1. Pisani JR et al. Clinical implications of the hystopathologic diag-
nosis of pulmonary lymphomatoid granulomatosis. Mayo Clin Proc
1990; 65:151-63.

2. Kyle RA. The monoclonal gammopathies. Clin Chem. 1994; 40:
21546-11.

PUB33
LUPUS ANTICOAGULANT INHIBITOR ASSOCIATED WITH MONOCLONAL
COMPONENT IN SPLENIC MARGINAL LYMPHOMA: A CASE REPORT

A. Billio, C. Moseneder, V. Cassibba, C. Rosanelli, N. Pescosta,
B. Amato, E. Devigili, P. Coser
Department of Hematology and Bone Marrow Transplantation,
Regional Hospital, Bolzano

Clinical features of patients with marginal splenic lymphoma
have been rarely reported. However it has been suggested that
this type of lymphoma can be characteristically associated with
immune mediated disorders. We describe the case of a 63 years
old patients with a diagnosis of SML who developed prolonged
PT and APTT in the absence of bleeding diathesis. At this time,
the lymphoma was characterized by an indolent course, pre-
senting splenomegaly of 18 cm, absolute peripheral lymphoci-
tosis (WBC 10.000/ mmc; L 70%) with mild anemia (Hb 12 g/ dL)
and mild thrombocytopenia (PLTS 135.000/mmc).Monoclonal
IgM-k component was present. Cytogenetic studies revealed tri-
somy of chromosome 20. The discovery of unclottable PT was
made by the periodic INR assessment during oral anticoagula-
tion because of peripheral arterial by-pass. After the discontin-
uation of Coumadin, the persistence of prolonged PT leaded to
further clotting studies, which in turn demonstrated the pres-
ence of a lupus-like inhibitor with no dilutional effect of the

measured levels of factor II, VII, V, IX. The determination of anti-
cardiolipin inhibitors showed high titers of the IgM component
(2040 mg/dL).Moreover, because of development of Coombs-
negative moderate anemia (HB 9.6 g/dL), a search of cryoagglu-
tinins was performed, which resulted positive.After the demon-
stration by immunofixation of the presence of a monoclonal
IgM-k component in the cryoprecipitate, in order to prove the
relationship beetween the IgM-k component and the prolonga-
tion of the clotting tests we tested the cryoprecipitate with a
normal plasma.This mixture showed unclottable PT, supporting
a casual role of the lymphoma paraprotein component in the dis-
regulation of clotting tests. Considering the risk of reocclusion
of the aorto-femoral by-pass, in the absence of any sign of
bleeding, antiaggregation with low dose of ASA was introduced.
After the refusal of the patient to be treated with more inten-
sive protocol for the lymphoma, an immunosuppressive trial with
Prednisone and Cyclophosphamide (50 mg /daily respectively)
was eventually initiated. After 45 days of therapy, in spite of
striking reduction of the spleen size and improvement of the Hb
values, Pt remained still unclottable. This case confirms previous
sporadic reports of immune mediated disorders in SML, sug-
gesting the need of accurate immunologic testing in the pres-
ence of any unexplained hematologic and /or coagulative alter-
ation. Because of the association of the monoclonal component
with the lupus-like inhibitors, specific limphoma oriented ther-
apy seems the most promising approach.

PUB34
SPLENIC HAMARTOMA MIMICKING SPLENIC NEOPLASM DIAGNOSED BY
SPLENIC PERCOUTANEOUS GUIDED BIOPSY

A. Lazzaro, D. Vallisa, R. Bertè, C.F. Moroni, G. Civardi,
A. Zangrandi,* L. Cavanna
Department of Internal Medicine and Onco-Hematology; *Patho-
logical Department, Hospital of Piacenza

A 16-year-old man presented with abdominal trauma to a
local hospital. Physical examination was normal. Ultrasonogra-
phy (US) of the abdomen revealed a single rounded, predomi-
nantly hypoechoic lesion of the spleen 2,5 cm in diameter. The
spleen’s diameters were within normal limits. A computed
tomography (CT) scan of the abdomen confirmed the hypodense
lesion within the splenic parenchyma. The liver, kidneys and pan-
creas were normal and no abdominal lymphoadenopaties were
detected. A CT scan of the chest was normal. Primary splenic
lymphoma (PSL) and metastatic tumor were considered in the
differential diagnosis. Other imaging techniques such as mag-
netic resonance imaging (MRI), scintigraphy with gallium and
technetium did not help in the differential diagnosis. The patient
underwent US-guided fine needle aspiration biopsy of the splenic
lesion at a local hospital but cytological specimens were not
diagnostic. He was then admitted to our department and under-
went US-guided tissue core biopsy of the splenic lesion.
Histopathologic examination of biopsy specimen revealed a dis-
organized series of anastomotic channels lined and supported by
endothelial-type cells consistent with splenic hamartoma. The
patient was discharged and he is well and in good health two
months after the splenic biopsy. Splenoma or splenic hamar-
toma is a rare primary splenic tumor often incidentally discov-
ered at laparotomy or autopsy. Hamartoma of the spleen are
usually asymptomatic and there are a few reports of sympto-
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matic splenic hamartoma associated with hematological distur-
bances, marked splenomegaly or spontaneous splenic rupture.
Since there are no specific radiological signs for the diagnosis of
splenic hamartoma and even fine needle aspiration cytology is
not diagnostic and can mistakenly diagnose other diseases such
as lymphoma or metastases, the final diagnosis of hamartoma
of the spleen is currently done by splenectomy. Inclusion of this
benign entity in the differential diagnosis of suspected malignant
splenic focal lesion is important in the management of the
patient and the US-guided tissue core biopsy of the splenic mass
should be kept in mind when patient shows discrete lesion of the
spleen. Consideration of this technique preoperatively may allow
a definite diagnosis and avoid total splenectomy and may allow
a program of partial splenectomy when required.

PUB35
PRIMARY CARDIAC LYMPHOMA (PCL) IN AN IMMUNOCOMPETENT PATIENT

V. Rossi, A Tedeschi, P.G. Oreste,* A.M. Nosari, A. Moreo,°
M. Montillo, E. Morra 
Department of Hematology, *Service of Pathology and °Service of
Echocardiography, Niguarda Ca’ Granda Hospital, Milano

The PCL is defined as a lymphoma involving only the heart
and/or pericardium. PCL is a rare entity in immunocompetent
patients and is associated with poor prognosis. Variability of
clinical presentation and atypical symptoms may cause a diag-
nostic delay. More than 80% of cases reviewed in literature in
immunocompetent patients were diffuse B-cell lymphomas
(mainly large-cell type) usually arising in the right chambers.
Case Report. Thirty four year-old man with a recent history of
dyspnea and precordial pain. Previous abuse of drugs and no
history of cardio-vascular diseases were reported. A chest X-ray
revealed cardiomegaly while inverted T waves appeared on an
electrocardiogram. Trans-thoracic echocardiogram revealed
small pericardial effusion and hypocynetic apex. Lactate dehy-
drogenase was slightly elevated. The patient was negative for
HIV, positive for HCV and HBV without signs of active hepatitis.
Diagnosis of an ischemic damage complicated with viral peri-
carditis was made. Further serials trans-thoracic echocardio-
grams were performed showing a rapidly expansive mass. Mag-
netic resonance imaging revealed a mass measuring about 5 cm.
infiltrating left cardiac apex and pericardium reducing the con-
tractile myocardial function. Moreover there were other multi-
ple nodules measuring from 1.5 and 4 cm in right ventricle. The
thoracotomy confirmed the presence of the transmural myocar-
dial mass and the biopsy revealed a large B cell lymphoma aris-
ing from germinatives centers (CD20+, CD79a+, Bcl2+, Bcl6+,
CD10+/-, CD45RO-,TdT). Total body computed tomography scan
(CT), and bone marrow biopsy demonstrated no other sites of dis-
ease. CHOP chemotherapy for 8 courses was applied obtaining
major reduction of the mass. No signs of hemodinamic compro-
mise was observed during treatment. Two months after therapy
discontinuation, a sub-cutaneous mass appears in left anterior
thorax. The CT revealed a new retrosternal mass infiltrating
myocardial tissue and thoracic wall. No changes of the clinical
picture was observed after salvage chemotherapy DHAP fol-
lowed of PBSC collection. Patient died 15 months after diagno-
sis the last attempt with Rituximab+MINE failing. Our patient
showed an unusual cardiac localization in PCL patients; late
diagnosis appears to be a major factor causing poor outcome.

PUB36
CEOP-VP16 PROTOCOL EFFICACY IN HIGH GRADE NON-HODGKIN'S
LYMPHOMAS

S. Fava,* A. Mazzone,* A. Vismara,° G. Girmenia,# D. Ferrari#

Hematology/Oncology Units, *Ospedale di Legnano, °Ospedale di
Rho; #Ospedale di Abbiategrasso

Purpose. The aim of this study was to investigate the effec-
tiveness and the efficacy of CEOP-VP16 chemotherapy regimen
in patient with high grade non-Hodgkin's lymphoma in periph-
eral Hematology/Oncology Units. Patients and Methods. Between
1994 and 1998, sixteen patients aged 28-72 years old with high
grade non-Hodgkin's lymphoma were enrolled onto our study;
eligible patients were 18-75 years old with B or T cell high grade
non-Hodgkin's lymphoma. Exclusion citeria; prior chemo/radio-
therapy, HIV positivity and primary CNS disease. Patients were
treated with CEOP-VP16 regimen (CTX 750 mg/m2 day 1, EPI 90
mg/m2 day 1, VCR 2 mg g 1, VP16 100 mg/m2 days 1-2-3, Pred-
nisone 100 mg days 1-2-3-4-5) for six cycles every four weeks.
Results. Complete and partial response rates were 80% (12
patients) and 13% (2 patients) respectively, with an ORR of 93%.
One patient died during chemotherapy: it wasn’t possible to
determine the cause of death because the relatives refused the
autopsy. After a median follow-up of 48 months, 3 relapses, at
12, 18 and 24 months after the end of chemotherapy, occurred
in CNS, abdominal lymph nodes and abdominal lymph nodes
with bulky disease; the first two patients were treated with sal-
vage chemotherapy, achieving PR, the last one was treated with
high dose chemotherapy and hematopoietic stem-cell trans-
plantation, achieving CR. The 3-years OS is 93%. The treatment,
despite the significant hematological toxicity, was well tolerat-
ed. Grade 3 alopecia developed in all patients. All experienced
grade 4 neutropenia (that suggested the use of G-CSF to reduce
the period of neutropenia) with 60% of febrile patients, suc-
cessfully cured with antibiotic therapy. Thirteen patients (86%)
developed oral candidiasis. No other grade 3-4 toxicity was
reported. Conclusions. CEOP-VP16 is a feasible treatment, with
significant efficacy in high grade non-Hodgkin's lymphomas,
cured in peripheral Hematology/Oncology Units. The ORR is high
(93%) as reported in other studies. CRs are durable but a longer
follow-up and an higher number of patients are warranted to
confirm the efficacy of this protocol.

PUB37
PRIMARY MALIGNANT LYMPHOMA OF THE SAPHENOUS VEIN

R. Tartaglione, G. Bigotti, F. Rulli, A. Neri, G.A. Cefaro,
A. M. Farinon
Institutes of Semeiotica Medica, Pathology and Radiology,
Columbus Clinic, Catholic University of Sacred Heart, Rome,
Department of Surgery, University of Rome “Tor Vergata”, Rome

We present a case of primary malignant lymphoma of the
saphenous vein. A 72-year-old man suffered from tumor and
pain of the anteromedial aspect of the left upper thigh. Local
inguinal ultrasonography (US) and computed tomography (CT),
revealed a mass within the superior third of the internal saphe-
nous vein. The patient underwent surgical exploration and
removal of the saphenous vein. The resected vessel was sur-
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rounded and infiltrated by a whitish, rubbery tissue all along its
course. The histologic findings were consistent with high grade
diffuse large cell lymphoma of peripheral B lymphocyte origin,
primarly arising in the saphenous vein. The patient is now alive
and tumor free 16 months after the operation and six courses
of chemotherapy (CVP). To the best of our knowledge there are
no other reported cases of lymphoma arising in saphenous vein.

PUB38
APPEARANCE OF A LYMPHOPROLIFERATIVE B DISEASE IN A PATIENT PRE-
VIOUSLY TREATED FOR T CELL LYMPHOMA

P. Cozzi, P. Bernuzzi, A. Molteni, E. Pungolino, M. Valentini, 
L. Gargantini, E. Morra
Department of Hematology, Niguarda Cà Granda Hospital, Milan

On may 1988 a 45 years old man was diagnosed as having a
pleomorphic medium and large T cell Lymphoma, according to
Kiel classification, by an inguinal lymph node biopsy. Clinical
stage was IV A because of the presence of abdominal lymph
nodes and a moderate bone marrow infiltration. He was treat-
ed with MACOP-B regimen of chemotherapy and reached a good
partial remission of abdominal disease (≥90%), with a negative
bone marrow biopsy. On April 1989 he had an abdominal,
inguinal and axillary progression of disease. A new lymph nodal
biopsy was performed and the diagnosis was consistent with
pleomorphic small T cell lymphoma. The patient was treated
with CHOP regimen for 4 cycles and reached a complete remis-
sion, that lasted until may 1999. In that period axillary and neck
lymph nodes appeared and a leucocytosis with absolute lym-
phocytosis (12.8×109/L) broke out. A cytofluorimetric assay
showed they were B cells expressing CD5 and CD19 markers. On
June 1999 a CT scan showed multiple enlarged abdominal lymph
nodes extended until the pelvic region. A lymph node biopsy was
performed and it was consistent with the diagnosis of small lym-
phocitic lymphoma or B-lymphocytic CLL according to REAL
classification; molecular biology assay showed a monoclonal
rearrangement of immune globulin heavy chain gene. A bone
marrow biopsy was also performed and it showed a diffuse infil-
tration of B cells CD5 and CD20 positives. Clonality of immune
globulin heavy chain gene was shown on bone marrow aspirate
too. The patient was treated with a cyclic therapy including
Chlorambucil and Prednisone. The patient was refractory, and
was treated with Fludarabine and Cyclophosfamide every 4
weeks for six cycles. By now he his in sufficient general condi-
tions with stable disease. Conclusions. This is an unusual case
of a lymphoproliferative B disease in patient previously treated
for T cell Lymphoma. Immunological derangement due to the
first disease and its treatment may have potentiated the devel-
opment of the second one in this case.

PUB39
HAIRY CELL LEUKEMIA (HCL): RETROSPECTIVE ANALYSIS OF THE EXPERI-
ENCE OF A DIVISION OF INTERNAL MEDICINE

A. Ermacora, L. Asquini, S. Pavanel, S. Grimaz, P. Doretto,*
R. Collazzo,° G. Scollo, * A. Candoni,# L. Virgolini
Dipartimento Medicna I, Unità Operativa Medicina II, Diparti-
mento di Medicina di Laboratorio, * Unità Operativa di Patologia
Clinica, ° Unità Operativa di Anatomia Patologica, Azienda
Ospedaliera S. Maria degli Angeli, Pordenone, #Clinica Ematolo-
gia, Policlinico Universitario, Udine

From April 1995 to June 2000, 10 patients were diagnosed and
treated for typical HCL at the Second Division of Internal Med-
icine of Azienda Ospedaliera S. Maria degli Angeli Pordenone. The
patients were admitted at the Division for occasionally found
pancitopenia (n=8), intestinal bleeding (n=1), splenomegaly
(n=1). Eight were male and 2 female, median age was 56,7 years
(range 39-76).  A concomitant renal carcinoma was diagnosed
in two patients that underwent nefrectomy; one, 75 years old,
was put then only under observation, the other was administered
chemotherapy (2 - Cda) 2 months later. Diagnosis was performed
by bone marrow aspirate - biopsy and bone marrow and periph-
eral blood immunophenotyping. Six patients were given α–inter-
feron (IFN–α) as first line treatment at a dose of 3MU s.c. every
other day for 12 months. In 2 cases was associated with gran-
ulokine. No maintenance therapy was administered to respon-
sive patients. One patient developed a severe polineuropatia and
discontinued the treatment. Three patients relapsed after 18, 11
and 6 months respectively. One patient was not responder. 2-
chlorodeoxyadenosine (2 –Cda) was administered in first time as
a 2-hour i.v infusion at the dose of 0.1 mg/kg /day for 7 days for
one course in 3 patients; they all were responsive and are still
in complete remission (CR) at 9, 13 and 9 months off therapy.
All relapsed/resistant patients following IFN-α, were given 2-Cda
at the same dose. Filgrastim 300 ug was given every other day
in the presence of neuthrophil count lower than 1×109/L. No
febrile complications were observed; all cases were responsive
and are still in CR 13, 50, 7 and 40 months off therapy. In our
experience two points are of relevant importance: first, the high
prevalence of the disease (about 2 case over 200.000 people a
year), second, the unusual finding of renal carcinoma in two
patients. We confirm the high efficacy of 2-Cda in treatment of
HCL both as first and as second line treatment. The safety of the
therapy, especially if associated with filgrastim allows to treat
the HCL patients also in not specialized structures.

PUB40
PRIMARY BONE LYMPHOMA. A CASE-REPORT

P. Zigrossi, L. Paccagnino, F. Bobbio, M.C. Bertoncelli, 
M. Campanini
Medicina Generale II Az. Osp. Maggiore della Carità, Novara

Primary lymphoma of bone (PBL) represents an uncommon
tumor. It constitues approximately 5% of all extranodal non-
Hodgkin’s lymphoma (NHL). A precise histologic diagnosis is
often difficult for the poor quality of the bioptic specimens. In
a retrospectìve analysis of 60 cases collected between 1943 and
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1996, all the 33 that could be immunophenotyped were of B cell
origin, in 92% the diagnosis was of large cell lymphoma, accord-
ing to the REAL classification. PBL presents most often in the
long bones and with Ann Arbor stage I. These statements couid
be valid only in Western countries, because a different histologic
and clinical pattern is described in Chinese patients. Our patient
is a 22 years old woman of Albanian origin, HIV negative. Two
years before she complained of right headache. At CT scan of the
head an osteolytic area of 2-3 cm. in diameter was observed in
the right parietal bone, that underwent en bloc resection. The
histologic diagnosis was: Langerhans cell histiocytosis. The
patient remained symptom-free without any therapy for two
years. Then she complained of back pain which irradiated to the
left leg. CT scan of the lumbar vertebrae disclosed a derangement
of bone structure involving the whole L4 vertebral body. This
alteration was confirmed at MRI of the spine. There wasn't spinal
cord compression and none of the other vertebrae was involved.
No other sign of bone lesions was evident at whole body bone
scan with technetium-99m diphosphonate. A vertebral biopsy
was performed and the histologic diagnosis was of B cell cen-
trofollicular lymphoma, grade three, or possibly diffuse large cell
lymphoma. The growth-fraction was quite high (Ki67/MIB-1
35%). The lymphoma could be considered on a practical point
of view at high grade of malignancy. Bone marrow biopsy was
normal. CT of the thorax and abdomen and Gallium 67 whole
body scan did not reveal any other localization. LDH levels were
within normal values. We programmed three courses of CHOP,
then a restaging to decide further courses of chemotherapy
and/or locoregional radiotherapy. After one course the pain has
improved and the patient, who was nearly confined to bed, can
now stand and walk. Primary NHL of bone has a better progno-
sis than other extranodal NHL, especially in young patients, the
5-year overall survival being 61%. It can be considered a
localised disease, because bone marrow is not usually diffusely
infiltrated. Advanced stages are nearly exclusively caused by the
presence of multiple bone lesions. In our patient there was a first
osteolytic lesion, very probably of lymphomatous nature, which
was misdiagnosed and treated with surgery alone. After two
years another circumscribed bone lesion appeared at distance
from the former, in absence of any other sign of diffusion. Stan-
dard therapy are chemotherapy and radiotherapy. In our opin-
ion mononoclonal anti-CD20 antibodies (Rituximab) could also
have a role in these B-cell lymphomas with low diffusive poten-
tial, in order to eradicate minimal residual disease and to pre-
vent late relapses.

PUB41
PRIMARY FOLLICULAR NON-HODGKIN’S LYMPHOMA OF THE LACRIMAL
SAC: A CASE REPORT

D. Dini, A. Donelli, T. Artusi, G. Torelli
Department of Hematological-Oncological-Radiological Sci-
ences, Div. of Hematology, Azienda Ospedaliera, Modena

Primary non-Hodgkin’s lymphoma of the lacrimal sac is a rare
entity, with most reported cases representing secondary involv-
ment of systemic lymphoproliferative disease. The clinical case
of a 50-year old man whom we observed after removal of mass
involving the  right lacrimal sac area is described. The histolog-
ical picture of removed tissue showed soft nodular pattern,
formed by lymphoblastoid cells and by cleaved cells. Lym-

phomatous cells showed high positivity for CD20, weak positiv-
ity for CD10, negativity por CD5: in spite of negativity for bcl2,
immunophenotypic feature (CD20 +++, CD10 +--, CD5 -) associat-
ed with cytomorfological picture and with nodular pattern of
process was indicative for his follicular nature, although fairly
atypical. The following staging (body computed tomography,
bone marrow biopsy) excluded further sites of lymphoprolifera-
tive disease: nevertheless, in consideration of atypical features,
the patient, initially, was treated with four cycles of chemother-
apy with cyclofosfamide, doxorubicin, vincristine, prednisone,
and, next, with regional irradiation. At present, the patient
remained free of lymphoma four months after the end of treat-
ment. Features of high malignancy suggest, in localized lym-
phoma of the lacrimal sac, necessity of associated treatment
with chemotherapy and with radiotherapy, as in described case. 

PUB42
LYMPHOMA OF THE NASAL CAVITY AND PARANASAL SINUSES:
CASE REPORT

G. Giglio, F. Carrozza, M. Musacchio, G. Antuzzi, S. Romito
Unità Operativa di Oncologia, Ambulatorio Onco-ematologia -
Ospedale Civile “A.Cardarelli”, AUSL n. 3 Centro Molise, Campo-
basso

The head and neck region is one of the most common sites of
extra nodal non Hodgkin’s lymphoma, but it is an infrequent
tumour at the paranasal sinuses site, representing no more than
5.8-8% of the entire malignant tumours in this localization and
0.3 percent of all extra nodal lymphomas. While sinonasal lym-
phomas are relatively rare in Western countries, in Asian popu-
laton they are the second most frequent group of extra nodal
lymphomas, after gastrointestinal lymphomas. With advances
in immunohistochemistry, these lymphomas are been separated
into B-cell, T-cell, and most recently into natural killer (NK) cell
phenotypes. These rare tumors are characterized by bulky local
disease with an aggressive, angioinvasive growth pattern that
often result in necrosis and bony erosion and a propensity for
central nervous system spread. Most of patients with paranasal
sinus lymphoma are classically in the sixth to eighth decades,
with a 2:1 male-to-female ratio and have stage I or IIE disease,
but according to the TNM system, more than half have T3–T4
disease. Most of these tumors are asymptomatic in the early
stages and are diagnosed only after invasion of adjacent struc-
tures with local bone destruction. Optimal treatment is basical-
ly radiotherapy in combination with aggressive multidrug
chemotherapy with an anthracycline-based regimen, also in
elderly patients, even at the beginning of the illness. Central
nervous system (CNS) prophylaxis has not been fully determined.
Prognosis remains poor. A case of primary extra nodal non-
Hodgkin’s lymphoma arising in maxillary sinus, in 76 year old
woman is reported. She complained with bilateral–sides nasal
obstruction associated with a sensation of aural fullness, otal-
gy fever and rhinorrhoea. CT scan demonstrated rinopharingeal
tumor enlarge to the posterior ethmoid and sphenoid sinuses on
the right side, with evidence of erosion of the anterior wall of
the sphenoid. Nasal endoscopy revealed a smooth purple mass,
arising from the right superior meatus, which bled on contact,
and which was subsequently shown to be, on histological assess-
ment, a malignant high grade lymphoma, non-Hodgkin’s B-cell
phenotype, diffuse, follicular (LCA+, CD79+, CD20+, bcl2+, s-100–,
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NSE–, cromogranin–, citocheratin–). She was staged I E by the
Ann Arbor system. We applied the chemotherapy with BACOP
protocol in accord with GISL program plus CNS prophylaxis with
methotrexate achieving partial remission after only two cycles
of chemotherapy. Is programmed a locally radiotherapy after
the end of chemotherapy. 

PUB43
T CELL NON-HODGKIN’S LYMPHOMA ASSOCIATED WITH CELIAC DISEASE
(ENTEROPATHY-ASSOCIATED T-CELL LYMPHOMA)

F. Ilariucci, P. Avanzini, L. Masini, F. Merli, A. Bonini, 
S. Bulgarelli C. Bassi,* S. Asioli,° L. Gugliotta
Department of Hematology, Department of *Gastroenterology
and °Anatomopathology Azienda Ospedaliera S.M.Nuova, Reggio
Emilia

Intestinal T cell lymphoma is a subset of extranodal non Hodgk-
in’s lymphoma and can be associated to adult celiac disease.
Enteropathy associated T cell lymphoma is a unique form of non
Hodgkin’s lymphoma involving the gastrointestinal tract. This dis-
order is rare and strickes beetween the ages of 60-70 both male
and female with the same frequency. Case report. This 53-years
old patient suffered of autoimmune hepatitis (B and C virus: neg-
ative) treated from 1991 with a low dosage of steroids. The clin-
ical history began in september 2000. The patient complained of
abdominal pain and digestive difficulty with subsequent onset of
nausea, anorexia, vomiting and (10-15 kg) weight loss associat-
ed with diarrhea. Abdominal ultrasound revealed extension of the
small bowel with thickening of the intestinal wall. Gastroscopy
revealed gastric stagnation. The study of intestinal transit showed
proximal jejunum ansae extension with stops of the transit. The
patient underwent a partial jejunal resection (cm 17). The histo-
logical report was: ulcerative jejunitis associated with diffusion of
the villous atrophy type coeliac disease. The ulcer contained T
lymphocyte infiltration. Clinical tests revealed antibodies for
antigliadin (IgA and IgG), antiendomysium (IgA) and anti tissue
transglutaminase (IgA) positive. Chest-abdominal Computerized
Axial Tomografy (CAT) and bone marrow biopsy were negative.
Discussion. Enteropathy asssociated T cell lymphoma complicates,
in 7% of the cases, celiac disease racing from 3 to 20 years. It has
been demonstrated, by recent studies, that a strict gluten-free diet
reduces or erases risks of developing tumours like lymphoma.
Hence, it is important early reacognition of subclinical forms. In
the last years new cases of autoimmune pathology, such hepati-
tis, associated to coeliac disease, are increased. The clinical case
descrived is a patient affected by hepatitis for abouth 10 years.
Is it possible to have the coeliac disease at the same time of
hepatitis? Conclusions. Prognosis of the enterophaty-associated
T cell lymphoma is unfavorable. If lymphoma is located in the
small bowel, surgical resection may be followed by years of remis-
sion. The role of chemotherapy,fither as induction or an high dose
in relapse, is still unclear. At the moment, guidelines for salvage
therapy of celiac disease at the same time as the hepatitis are
unavailable.

PUB44
NON HODGKIN’S LYMPHOMA OF THE GINGIVA: A CASE REPORT

D. Esposito, G. Caparrotti, G. De Falco, D. Di Maria, F. Graziani,
L. Ievoli,* E. Iovane, R. Libertino, C. Martone, G. Papa, 
A. Sciorio, M.L. Vigliotti, D. Pagnini 
Division of Hematology, S. Felice a Cancello, ASL Caserta 1, Italy;
*Department of Anaesthesia and Reanimation, S. Felice a Can-
cello, ASL Caserta 1

Extra nodal non-Hodgkin’s lymphoma are rare constituting
about 20% of all observed cases. Localizations to the oral cavi-
ty represented a varying percentage from 1 to 2%, while those
to the soft oral tissues, that generally involve the gingival
mucous constituted isolated cases also in the more recent liter-
ature. The evidence of these cases is more common in the sub-
jects with immunodeficiency acquired or congenital. In Novem-
ber 99 we recognized a male patient 44 years old with the sus-
pect of gingival NHL. Some months before he noted paresthesia
to the lower half lip non responder to the common therapy
agents. He was submitted to dental investigation and local biop-
sy. In the suspect of lymphoma’s location he was sent to us for
investigation. The clinical findings and the laboratory data were
in the norm. The histological revision of the biopsy previously
prepared, using also immunohistochemical studies concluded:
diffuse large B-cell lymphoma, according to the REAL classifi-
cation. The staging for images and the bone marrow biopsy
excluded other possible foci of disease. The definitive diagnosis
was therefore primary NHL of the gum, stage IA. The patient
was treated with polychemoterapy according to MNCOP-B pro-
tocol. Therapy was well tolerated, the hematological and not
toxicity has been contained. It achieved rapid control of the ini-
tial manifestation of disease. Complete remission has been main-
tained up to present with a follow up of 14 months. The case
described summarizes the main characteristics of this rather
uncommon pathology: the difficulty to correct diagnosis at pre-
sentation, because the clinical symptoms (paresthesia, gingival
painful swelling, necrotizing gingivitis, abnormal mobility of one
or more dental elements) mimicked other pathologies of the oral
cavity and the importance of the local biopsy. Routine treat-
ment guidelines do not exist because there are only individual
cases in literature. Nevertheless the aggressive polychemoterapy
represents, in our opinion, the golden standard for treatment
escaping sooner or late disseminations of disease, almost always
recorded with the use of the radiotherapy as single mode of
treatment, also in consideration of the poor prognosis of all
extranodal disease. 

PUB45
COMBINED TREATMENT OF ADVANCED THYMOMA

M. Crugnola, C. Caramatti, L. Mangoni, V. Rizzoli
Hematology Unit and Bone Marrow Transplantation Centre,  Uni-
versity of Parma

The thymus is a central immunologic organ that receives T cell
progenitors from the bone marrow, supports their differentiation
and exports them to other lymphatic tissue. Thymomas are fas-
cinating epithelial tumorurs of the thymus interesting hematol-
ogist because of their multifaced clinical presentation: from the
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neoplasm and the cellular immunophenotype to a variety of oth-
er syndromes including pure red cell aplasia and hypogamma-
globulinemia. We are currently evaluating the therapeutic role of
the treatment with Cisplatin 60 mg/m2 day 1 and Etoposide 120
mg/m2 day 1-3 every 3 weeks, in a subset of patients with
advanced unresectable disease (Stage II, III, Masaoka Staging Sys-
tem). Five patients with thymoma, stage II and III (respectively
0.2% and 0.8%) at presentation have been studied. The male-to-
female ratio was 0.6. Their median age 49 years (range 35-76
years). The diagnosis was performed using computer tomography
and anterior mediastinotomy with biopsy. The gamma globulin
levels at the electrophoresis were normal and also the tumor
markers beta human chorionic gonadotropin and α-fetoprotein.
At the diagnosis only one patient demonstrated anemia (Hb 7
gr/dL) reticulocitopenia and at the bone marrow sample an almost
complete absence of erythroblast. This case has been interpreted
as an acquired pure red cell aplasia. The treatment was admistred
for six cycles in four patients and only for three cycles in one
patient because of an objective progression of disease. We
observed a 50% response rate (two complete remissions, two par-
tial remissions). Patients in partial remission were treated also
with radiotherapy. The median survival time from diagnosis is 26
months. Only one patient died for progression of disease. In con-
clusion thymoma is a rare neoplasm with interesting therapeutic
potential for the hematologist. Only during the follow up it will
be possible to confirm whether thymoma has been cleared and the
radiotherapy role of avoiding a possible relapse in the subset of
patients in partial remission.

PUB46
LIMITED USEFULNESS OF ENDOSCOPIC ULTRASONOGRAPHY IN INITIAL
STAGING OF GASTRIC LYMPHOMAS

G.A. Palumbo, F. Di Raimondo, P. Naso,* G. Bonanno,*
G. Russo,* R. Giustolisi
Dept. of Hematology, *Chair of Diagnostic and Surgical Endo-
scopy, University of Catania

In the period 1994-2000, 19 patients affected by gastric non-
Hodgkin’s lymphoma (NHL) who were staged by endoscopic ultra-
sonography (EUS) at diagnosis were seen at our Institution. Six
out of 19 patients were affected by high-grade (HG) NHL and
13/19 by MALT NHL. In all 6 HG NHL the EUS did not change the
therapeutic approach, since all of them were treated by standard
e.v. polichemotherapy (CT) regimens. In this group of patients
EUS has been demonstrated more useful in the restaging after
completion of CT, to evaluate the response and in helping to
decide how to proceed. In the group of MALT NHL, 8/13 patients
were treated with anti Helicobacter pylori (HP) eradicating ther-
apy: in 3/8 this has been the only treatment; 3/8 patients received
conventional CT (2 out of these 3 patients showed HG NHL areas
in gastric biopsies); in 2/8 oral chlorambucil (CHL) was added
(one patient who did not respond to eradicating therapy and the
other with advanced disease but poor performance status (PS)
that did not allow e.v. CT). Five patients (3 treated with CT, 2 with
CHL) did not receive anti-HP therapy; 3 patients because HP-
negative at diagnosis, 2 of them because of advanced disease

(involved lymphnodes). Only in one of these 13 patients the result
of EUS modify the programmed therapy after conventional stag-
ing (CT scan, trephine bone marrow biopsy): in fact in this single
patient EUS revealed involved perigastric lymph nodes that were
not detected by CT scan. In conclusion, EUS has revealed a lim-
ited, though present, usefulness at diagnosis in gastric NHL; it
remains to be elucidated whether this technique could play a
role in restaging of patients after therapies and expecially in fol-
low-up for early detection of eventual relapses.

PUB47
ASSOCIATION OF AMIFOSTINE AND ERYTHROPOIETIN FOR THE TREATMENT
OF MYELODYSPLASTIC SYNDROMES

A. Grossi,* V. Santini,* F. Balestri,* A. Falcone, P.R. Scalzulli, 
G. Sanpaolo, S. Mantuano, M.M. Greco, P. Musto 
*Division of Hematology Azienda Ospedaliera Careggi; Unit of
Hematology, IRCCS "Casa Sollievo della Sofferenza" Hospital, S.
Giovanni Rotondo

Amifostine and rHuEpo may have different mechanisms of
action in correcting cytopenias in MDS. Twelve patients (male 6,
female) were treated with rHUEpo 150 U/kg/ daily or every oth-
er day for 4-6 weeks in combination with amifostine 200 mg/m2

three times per week again for 4 or 6 weeks. Eleven out of 12
were transfusion dependent and treated previously with a vari-
ety of drugs; 7/12 had received rHUEpo as single agent. Anemia
was present in 12/12, neutropenia (<1,5×109/L) in 9/12, throm-
bocytopenia (<100×109/L) in 8/12. Cytogentic aberration were
present in 7/12 cases; according to IPSS were categorized as
follows: 2, Int-2 (FAB: RA), 9, High risk (FAB: 2 RA, 5 RAEB with
blasts ≤10% and 2 RAEB >10%). One patient was unclassifiable
because the caryotype was unavailable. Patients were checked
weekly and final results evaluated at day 45. Response to ther-
apy was evaluated as hematologic improvements, according the
criteria recently proposed by Cheson et al.  Results. Two patients
(16.6%) became transfusion independent (complete response),
and in 4 more cases (50%) a ≥ 50% reduction in transfusion sup-
port was reached (partial response). Complete neutrophil
response (at least 100% increase and absolute increase > 0.5×
109/L) was obtained in 3/9 cases (30%) with baseline levels
<1.5×109/L, and no partial results were observed. Complete
platelet response (absolute increase of at least 30×109/L) was
reached in 2/8 (25%) patients with baseline levels <100 × 109/L.
The combined therapy was well tolerated; side effects included
general malaise (1), fever (2; in 1 case the treatment was
stopped), vomiting (1) and skin infection (1). In the evaluation
of results it should be noted that 11/12 were high risk accord-
ing to IPSS (vs 2/12 according to FAB). Moreover more stringent
response criteria were adopted compared to published works. In
conclusion this combination therapy does not offer substantial
advantages in the treatment of cytopenias in MDS compared to
data obtained using Amifostine or rHuEpo as single agent.
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PUB48
LEVELS OF REACTIVE OXYGEN SPECIES ARE INCREASED
IN MYELODYSPLASTIC SYNDROMES

A. Cortelezzi, N.S. Fracchiolla, F. Bamonti-Catena, E. Guggiari,
C. Novembrino, S. Ippolito, G. Lambertenghi Deliliers,
A.T. Maiolo
Dipartimento di Ematologia, Ospedale Maggiore IRCCS and
Dipartimento di Scienze Mediche, Università degli Studi di Milano

Myelodysplastic syndromes (MDS) are clonal disorders char-
acterized by peripheral blood cytopenias and normal or hyper-
cellular dysplastic bone marrow (BM), with different frequency
of acute leukemia progression, associated to the acquisition of
multiple sequential molecular lesions. The discrepancy beetween
peripheral cytopenias and hypercellular bone marrow, has been
ascribed to excessive apoptosis, even if the specific pathways
underlying this phenomenon have not been completely eluci-
dated so far. Increased oxidative stress represent a pro-apoptic
factor potentially involved in the ineffective erythropoiesis typ-
ical of MDS. Furthermore, oxidative DNA damage occurring in
CD34+ MDS stem cells, may cotribute to the multiple MDS asso-
ciated molecular lesions. Based on these premises, we tested the
possible association of oxidative stress by measuring serum lev-
els of reactive oxygen species (ROMs) in the sera of 50 MDS
cases. Our MDS panel consisted of: 16 RA, 8 RARS, 18 RAEB, 5
RAEB-t, 2 CMML, hypoplastic MDS 1, M/F 30/20.  ROMs levels
were determined using spectrophotometric methods: d-ROMs
test Diacron (reference interval 250-300 U.Carr.). Statistical
analysis was performed by Wilcoxon’s Test and by chi square
Test. MDS patients presented higher levels of ROMs with respect
to normal controls (Wilcoxon’s Test p=0,00846) and chi square
Test (p=0.014), showing that MDS are characterised by higher
levels of ROMs, and by a higher frequency of increased ROMs
serum levels (chi square Test p=0.017). Furthermore, all the 6
MDS cases demonstrating a complex karyotype presented
incresed levels of ROMs. No correlation were found between
increased ROMs serum levels, FAB subtype and IPSS. Our data
show that MDS are characterised by an increase in oxydative
stress, as suggested by ROMs serum levels, further substantiat-
ing the possible association of oxydative stress and MDS. Fur-
thermore, our observation that all the cases with a complex
karyotype demonstrated high ROMs levels, may support the
hypothesis of a possible genotoxic role mediated by oxidative
damage in MDS.

PUB49
REFRACTORY ANEMIA AND NON-INSULIN DEPENDENT DIABETES MELLITUS

G. Caparrotti, P.G. Maida, D. Esposito, R. Libertino, D. Pagnini
Division of Hematology, S. Felice a Cancello, ASL Caserta 1

The occasional but frequent association between non-insulin
dependent diabetes mellitus (NIDDM) and refractory anemia (RA)
or refractory anemia with ringed sideroblasts (RARS), induced us to
investigate a this association. From January 1995 to March 2001
we observed in our Division of Hematology 56 patients with primary
myelodysplastic syndrome (MDS) (26 RA, 11 RARS, 12 RAEB, 1
RAEB-T, 6 CMML). At diagnosis and before to start any specific or
support therapy, we discovered NIDDM in 10/26 patients (38%)

with RA and in 5/11 patients (45%) with RARS, total 15 patients of
37 (40.5%) with RA and RARS (mean age 73 years, range 51-91);
diagnosis of NIDDM was made previously in other hospitals and
already the patients had anti-diabetic therapy. In the patients with
other MDS (RAEB, RAEB-T, CMML), we report NIDDM only in 2/19
patients (10.5%). Prevalence of NIDDM in Italy is 3.4% and in Cam-
pania 3.7% (ISTAT data 1997). Mean prevalence of NIDDM in Ital-
ian adult population (age >40 years) is about 5.5% (Il diabete in
Italia. Ed. Kurtis, 1996, pp.17-30). Examining age >51 years, both
males and females, NIDDM prevalence in italian provinces is cal-
culated between 2.6% and 18.2% and particularly in Campania
(Pozzuoli) mean prevalence of NIDDM in adult (age >40 years) is
8.4%, range 3.4%-18.2% according to age (Acta Diabetol 1994;
31:87-90; J Clin Epidemiol 1992; 45:835-9; Diab Nutr Metab 1994;
7:123-9). Therefore these epidemiologic data show, with limita-
tions of few patients, that NIDDM prevalence of 40.5% in patients
with RA and RARS is significant greater versus prevalence nation-
al data (5.5%), regional data (8.4%) and data of our patients with
same age (51-91 years) affected with hematological and onco-
hematological diseases (16%) or other primary MDS (10.5%). Rela-
tionship between NIDDM and MDS are not reported in literature
examined (Medline database). However there are reports about
stimulating effect of insulin-like IGF-I growth factors on hemopoi-
etic progenitors and erythropoietin blood levels (Proc Natl Acad Sci
USA 1988; 85:7825-30). We think probable that cytokines and reg-
ulator hemopoietic factors equilibrium, influenced by anemia of
MDS, anyway causes NIDDM in patients with RA and RARS.

PUB50
CYCLOSPORIN A IN THE THERAPY OF MYELODYSPLASTIC SYNDROMES

M. Bonfichi, C. Astori, G. Pagnucco, P. Bernasconi, 
P. Zappasodi, C. Bernasconi
Divisione di Ematologia IRCCS Policlinico S. Matteo, Università di
Pavia

Sometimes the clinical aspects that consent the diagnosis of
myelodysplastic syndrome (MDS) are similar to those that are
recognised in aplastic anemia in which autoimmune T cell clones
are identified and in which the efficacy of immunosuppressive
therapy is described. The cyclosporin A (Cy-A) blocks IL2 pro-
duction and therefore does not consent the T lymphocyte expan-
sion producing cytokines that limits hemopoietic progenitor pro-
liferative activity. These mechanisms are the same identified in
MDS. We report a contribution concerning the efficacy of Cy-A
in the therapy of MDS. The main clinical data of the 6 evaluable
patients (pt), out of 9 total subjects treated with conventional
Cy-A, are reported in the following table:

Pts. Sex Age (yrs) WBC Hb Plts FAB IPSS
×103/mm3 g/dL ×103/mm3

Q.L. M 59 4,3 9,2 173 RA Low risk
C.G. M 55 6,7 10,1 11 RA Low risk
P.F. F 60 3,6 7,9 503 RA Intermediate 1
V.R. M 35 2,8 7,6 189 RAEB Intermediate 1
P.A. M 50 1,8 7,7 65 RAEB High risk
A.C F 54 1,6 10,4 36 RAEB Intermediate 1

M: male, F: female, WBC: white blood cells, Hgb: hemoglobin, Plt: platelets, FAB: FAB
classification, RA: refractory anemia, RAEB: refractory anemia with blast excess.
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The therapy was useful in two cases (Q.L.: 59 years old, male,
RA, 46 XY, IPSS low risk and A.C.: 54 years old, female, 46 XX, IPSS
intermediate 1) with improvement of the disease and progressive
Hgb increase. After Cy-A the first pt showed Hgb values always
> 10 g/dL over 17 month follow up. Nevertheless recently he
developed an acute myeloid leukemia. The other pt has reached
till now a follow up of 5 months. This subject maintains Hgb val-
ues >10 g/dL and a normal life quality. The 3rd (P.A., 50 years old,
male, involvement of chromosome 5 and 7, marrow blasts 12%,
IPSS: high risk) obtained only a partial response with increase of

Hgb and reduction of transfusion requirements. After 2 month
therapy Cy-A was stopped and an allogeneic BMT was performed.
Now the patient is alive and well. In the other 3 patients (2 males
and 1 female) no response was documented and Cy-A adminis-
tration was interrupted after 1 month. In conclusion Cy-A was
useful in 3 out of 6 patients. In all of them the Cy-A administra-
tion was well tolerated, without the appearance of side effects.
The observed progression in acute leukemia was not abscribed to
the immunosuppressive therapy.
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