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CS01
HAEMATOLOGICAL DATA
MODIFICATIONS AFTER ACUTE
EXPOSURE TO HIGH ALTITUDE,
POSSIBLE IMPLICATION FOR
DETECTION OF RECOMBINANT
ERYTHROPOIETIN MISUSE
M. BONFICHI, A. BALDUINIB, A. LORENZI, C MARSEGLIA,
L. ARCAINI, L. MALCOVATI, L. BERNARDI°, C. PASSINO°,
G. SPADACINI°, P. FEIL$, C. KEYL*, A. SCHNEIDER*,
A. BOIARDIM, G. BANDINELLIF, R.E. GREENE$, C. BERNASCONI

Inst. of Hematology Lab. of BiotechnologyB,
and Cl. Medica I°, IRCCS Policlinico S. Matteo,
Pavia,Univ. of Pavia, IRCCS BestaM, Milan and UO
SM NuovaF, Florence, Italy; CCU
Univ.Regensburg*, Germany, Highlands Univ.$ Las
Vegas NM.USA
Erythropoietin is possibly misused by athletes in sports to improve performance.
Presently there is no discernible and specific method to identify erythropoietin administration for doping control. Gareau et
al. (Nature 380, 113, 1996) recently reported the possible correlation between
soluble transferrin receptor/ferritin ratio
(sTfr/ftn) and hematocrit (Ht) and hemoglobin (Hb) levels in athlete doping evaluation. The aim of this study is to discuss
the modifications of the sTrf/ftn ratio associated to hemoglobin and hematocrit with
the acute exposure to high altitude in 24
western subjects, normally living at sea levels. The data were collected during a scientific expedition to the Pyramid, the CNR
laboratory situated in the Kumbu Valley
(Nepal) at 5050 m. The blood harvests were
performed at standard condition (Katmandu)(A), at the arriving to the Pyramid, after 6 days walking from 2800 m till 5050
m(B) and after 8 days of permanence at
the Pyramid (C). The results are reported
in the following table

Hb g/dl
Ht %
STFR/Ftn ratio
Epo mIU/ml

A
(Standard)

B
(Arrival at 5050 m)

C
(Departure
from Pyramid)

14.0±1.5
43.9±1.9
1.37±3.4
9.7±3.9

14.7±1.5*
43.4±3.4
1.57±2.3
28.7±13*

15.±1.5*°
45.4±4.3*°
2.48±3.3*
25.5±15.8*

* p<0.05 vs standard; °=<0.05 vs arrival to 5050 m

Significant statistical modifications were
observed in Hb values between time A, B
and C, in Ht values between time A and C,
in Epo data between A vs B and C; sTfr/ftn
ratio increased significantly only in C con-
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trol. This data are correlated with Gareaus
results where non rHuEpo treated subjects
showed a low increase of sTfr/ftn ratio, while
treated subjects showed an increase of this
ratio more than 10 folds. In conclusion we
think that the application of the sTfr/ftn ratio
may help to discover the possible misuse
of rHuEpo especially in those situations
where screening data are difficult to evaluate. We have planed to confirm our hypothesis on a higher number of normal subjects,
utilizing adults treated with rHuEpo for autologous blood donation as rescue before
bone marrow donation.

CS02
DIFFERENTATION OF ACUTE MYELOID
LEUKEMIAS BY THERAPEUTIC
TARGETING OF HISTONE
DEACETYLASE ACTIVITY
C. NERVI, F.F. FERRARA, F. FAZI, A. BIANCHINI, F. PADULA,
M.C. PETTI, F. MANDELLI, P.G. PELICCI, F. LO COCO

Dipartimenti di Istologia ed Embriologia Medica e di
Biotecnologie Cellulari ed Ematologia, Università La
Sapienza, Roma, Istituto Europeo di Oncologia,
Milano
Differentiation therapeutic approaches
targeting a molecular lesion have been successfully employed in acute promyelocytic
leukemia (APL). Laboratory and clinical
studies have elucidated the mechanisms underlying the maturation arrest of APL blasts
and opened new perspectives in differentiation therapy of leukemia. In particular:
i) PML/RARα and PLZF/RARα fusions resulting from the t(15;17) and t(11;17) translocations, induce alteration of the retinoid
signaling pathway by recruitment of histone deacetylase (HDAC) activity, which
results in transcriptional repression; ii)
Pharmacological doses of retinoic acid
(ATRA) release this repressory complex in
PML/RARα-positive APL and recruit the
multisubunit activation complex resulting
in terminal differentiation of blasts; iii)
Treatment with HDAC inhibitors + ATRA
restore ATRA sensitivity in PLZF/RARα APLs
and in ATRA-resistant APL blasts in vitro
and in vivo; iv) AML1/ETO, the M2-acute
myeloid leukemia (AML) associated
oncoprotein, is present in a complex containing HDAC activity. Thus, modification
of histone acetylation activities resulting in
altered chromatin structure might represent
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a general mechanism associated with AML
pathogenesis. We tested the in vitro effect
of ATRA, as differentiating agent in combination with the HDAC inhibitors, tricostatin
A and sodium phenylbutyrate in non-M3
AML cell lines and primary cells from patients. We found that such combination
enhanced ATRA response of AML blasts, as
evaluated by morphological, functional and
immunophenotypic studies including NBT
dye reduction assay and flow cytometry
analysis of differentiation markers and
propidium iodide stained cells. Modification
of the acetylation status of histones was
assessed by immunocytochemistry using
anti-acetylated histone H3 antibodies. Finally, we found that in AML blasts, HDAC
inhibitors potentiate or restore ATRA signaling on specific ATRA-responsive promoter activities and target gene expression.
These findings suggest that therapeutic targeting of transcription may prove effective
in non-APL AMLs.

CS03
EPIDEMIOLOGY AND
CHARACTERIZATION OF
LYMPHOPROLIFERATIVE DISEASES
(LPD) VIRUS G (HGV) POSITIVE:
CORRELATION WITH HEPATITIS C
VIRUS INFECTION
A. DE RENZO, M. PERSICO*, E. PERSICO*, G. FALZARANO,
C. DI GRAZIA, R. NOTARO, R. TORELLA*, B. ROTOLI

Hematology Unit, Federico II University, Naples.
*Internal Medicine and Hepatology Unit,
II University of Naples, Italy
A high prevalence of HCV positivity has
been shown in Italy in several lymphoproliferative malignancies except Hodgkin
Disease (HD). Based on biological similarities between HCV and HGV, we have
searched if even HGV shares any epidemiological relation with LPD. We have also
evaluated clinical and histological parameters of HGV+ LPD in order to identify possible HGV-associated peculiarities. Comparison with the general population and with
HCV+ LPD were also made. Patients and
Methods:170 pts. and 134 healthy blood
donors. Routine blood examination and antiHCV determination (ELISA II confirmed by
RIBA II) were performed in the two groups.
Polymerase chain reaction (PCR) was used
for HCV-RNA and HGV-RNA determination.

Histology was reported for all patients according to the WF. Statistical analysis:
Fishers exact test and Chi-square. Results:
Overall, HGV prevalence in the group of patients was significantly higher than in the
control group (10.5% vs 1.5%); the same
result was found for HCV, but no HGV+ patient was coinfected with HCV. In addition,
while HCV prevalence was elevated in all
B-LPDs and was not different from the control group for HD patients, HGV was mainly
diffused among both NHL and HD patients.
The primary site of disease in HGV+ LPD
was in all cases a lymph node.

n

NHL

HD

MM

33

71

48

HGV+ 4(12%) 11(15%) 3(6%)

WM

CLL

9

9

0

0

TOTAL Controls
170

134

18(10.5%) 2(1.5%)

HCV+ 5(15%) 2(2.8%) 4(8%) 4(45%) 2(22%) 17(10%)

3(2.2%)

Conclusions: 1) HGV prevalence seems to
be significantly increased in patients with
a LPD. 2) HGV prevalence is not associated
to the prevalence of HCV. 3) HGV might have
a role in lymphomagenesis in NHL and HD.

CS04
UMBILICAL CORD BLOOD TRANSPLANT
FROM UNRELATED HLA-MISMATCHED
DONOR IN CHILDREN WITH HIGH
RISK LEUKEMIA
W. ARCESE, C. GUGLIELMI, A.P. IORI, M. SCRENCI,
D. CARMINI, A.M. TESTI, M.L. MOLETI, A. MENGARELLI,
G. CIMINO, L. ELIA, C. RAPANOTTI, P. PERRONE,
L. LAURENTI, G. GENTILE, A. ROMANO, L. DE FELICE,
F. MANDELLI

Dipartimento di Biotecnologie Cellulari ed
Ematologia, University La Sapienza Rome, Italy
In the last four years 15 children with
high-risk leukemia (12 ALL, 2 AML and 1
CML) underwent cord blood transplantation
(CBT) from unrelated HLA mismatched donor at a median of 99 days from the start
of search. Nine patients were transplanted
in 2nd CR, 1 in accelerated phase, 3 at relapse and 2 patients in first CR. Conditioning regimen (F-TBI, VP-16, CY and ALS)
and prophylaxis of GVHD (CSA and 6-methylprednisolone) were identical for all patients. Neutrophils >0.5 x 109/L were
reached at a median of 33 days from transplant, but in 4 cases we observed an autologous hematopoietic reconstitution (3
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spontaneous, 1 after autologous BM rescue). Acute grade = II and extensive chronic
GVHD were observed in 4/15 (27%) and 2/
8 (25%) evaluable cases, respectively. Five
patients died (3 from transplant related
toxicity and 2 from relapse). The degree of
HLA disparity, also extended to molecular
typing for HLA-C and DQB1 loci, was not
significantly correlated either with the rate
of engraftment or with the occurrence and
severity of GVHD or with transplant-related
mortality. The 3 years probabilities of survival, event-free survival and disease-free
survival were 65%, 58% and 63%, respectively. CBT from HLA mismatched unrelated
donor is a valid alternative to unrelated BM
transplant for children with high-risk leukemia.

CS05
G-CSF SELECTIVELY MOBILIZES TH2INDUCING DENDRITIC CELLS (DC2)
M. ARPINATI, M. LOKEN, C. ANASETTI

Istituto di Ematologia e Oncologia Medica
Seragnoli, Università di Bologna, Italy;
Fred Hutchinson Cancer Research Center, Seattle,
WA, USA
Allogeneic transplantation with G-CSF
mobilized peripheral blood stem cells
(PBSC) grafts doesnt induce a higher incidence of acute GVHD, although the dose of
T cells is 20-fold higher than in marrow
grafts. T-lymphocytes from G-CSF treated
animals preferentially produce IL4 and IL10,
Th2-like cytokines which are associated with
diminished GVHD inducing ability. We hypothesized that G-CSF mobilizes antigen
presenting cells (APC) which induce T lymphocytes to differentiate to Th2. Dendritic
Cells can be classified in DC1 and DC2, according to their ability, respectively, of in-
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ducing naive T cells to differentiate to Th1like and Th2-like effector cells. We used a
flow cytometric method to count DC1 and
DC2 in peripheral blood of normal donors
before or after G-CSF treatment. Both DC1
and DC2 were positive for HLA-DR and
negative for lineage markers (lin) (CD3,
CD14, CD16, CD19, CD20, CD34, CD56 and
IgM). DC1 and DC2 could be identified according to the expression of the adhesion
molecule CD11c, which was positive on DC1
and negative on DC2, and of the IL3 receptor α chain (CD123), which was positive on
DC2 and negative on DC1. G-CSF administration for 5 days at 16µg/kg/die increased
peripheral blood DC2 counts from a median of 4.9x106/L (n=9) to 24.8x106/L
(n=13) (p=0.009), while DC1 counts did
not change (from 11.2x106/L to 10.1x106/
L) (p=0.52). DC1 purified either from normal or G-CSF treated donors induced allogeneic naive T cells to produce IFNγ, which
is typical of Th1 responses, while DC2 induced allogeneic naive T cells to produce
IL4 and IL10, which are typical of Th2 responses. Allogeneic PBSC grafts (n=8) contained a higher dose of DC2 than marrow
(n=15) (median dose 2.6x10 6 /Kg vs
0.5x106/Kg) (p=0.006), with a comparable
dose of DC1 (0.8x106/Kg vs 1.0x106/kg)
(p=0.4). The presentation of host antigens
on donor DC2 might polarise donor T lymphocytes to Th2 cells, thus reducing their
ability to attack and damage host tissues,
and to cause GVHD.

CS06
ALK+ LYMPHOMAS (ALKomas):
A DISTINCT MOLECULAR, PATHOLOGIC
AND CLINICAL ENTITY
B. FALINI

Institute of Hematology, University of Perugia, Italy
The t(2;5)(p23;q35) associated to CD30+
anaplastic large cell lymphoma (ALCL)
causes the fusion of the nucleophosmin
(NPM) and ALK (anaplastic lymphoma kinase) genes leading to the production of a
NPM-ALK chimeric oncoprotein. We generated monoclonal antibodies (mAbs) against
the cytoplasmic portion of ALK protein (mAb
ALKc) and the N- and C-terminus of the
NPM molecule (mAbs NPMa and NPMc) and
used them to study the expression of these
proteins in over 2,000 lymphomas (repre-
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sentative of all categories of the REAL classification). The results can be summarized
as follows : i) ALK expression is restricted
to about 60% of T/Null CD30+ ALCL, that
we termed ALK+ lymphomas or ALKomas,
characterized by a wide morphological spectrum; ii) Anti-ALK antibodies are of great
diagnostic value, since allow to distinguish
ALKomas from other lymphomas and even
reactive lesions, and also to detect minimal disease ; iìì) Anti-ALK and anti-NPM
antibodies differentiate, according to different subcellular distribution patterns of
the proteins, ALKomas expressing NPMALK (about 75%) from the more rare
ALKomas (about 15%) in which ALK fuses
with a partner gene other than NPM; iv)
Cloning of the ALK fusion gene partner in
one of such a cases is reported; v) Clinically, ALK+ lymphomas mostly occur in children and young adults (mean age, 22.01 ±
10.87 years) with a male predominance and
usually present as an aggressive, stage IIIIV B disease, frequently associated with
extranodal involvement (60%). In contrast,
ALK- ALCL occur in older individuals (mean
age, 43.33± 16.15 years) and show a lower
M/F ratio (0.9), as well as lower incidence
of stage III-IV disease and extranodal involvement at presentation. Overall survival
of ALK+ lymphomas (both cases bearing
NPM-ALK or a variant ALK fusion protein)
is far better than that of ALK- ALCL (71%
± 6% vs 15% ± 11%). However, within
the good prognostic category of ALK+ lymphomas, survival was 94% ± 5% for the
low/low intermediate risk goup (age-adjusted International Prognostic Index: 0 to
1) and 41% ± 12% for the high/high intermediate risk group (age-adjusted International Prognostic Index : ³2). In conclusion,
ALKomas represent a distinct molecular,
pathological and clinical entity with excellent outcome that should be separated from
the bad prognostic category of ALK- ALCL.

CS07
MOLECULAR STUDIES IN
HYPERFERRITINEMIA-CATARACT
SYNDROME
G. ZECCHINA, M. CICILANO, S. BOSIO, A. ROETTO,
V. INFELISE, U. MAZZA, G. LOCKITCH, C. CAMASCHELLA

Dip. di Scienze Cliniche e Biologiche, Università di
Torino, Azienda Ospedaliera S.Luigi, Orbassano;
° Presidio Ospedaliero S.S.Trinità Borgomanero,
Italia; *Dept. of Pathology and Laboratory Medicine,
Childrens and Womens Health Centre of B.C.,
Vancouver, Canada
Hereditary Hyperferritinemia-Cataract
Syndrome (HHCS) is a dominantly inherited disease characterized by : i) high constitutive L-ferritin sinthesis ii) absence of
iron overload iii) early onset bilateral cataract. HHCS is caused by heterogeneous mutations in the Iron Responsive Element (IRE)
in the 5 untranslated flanking region of the
L-ferritin mRNA. The presence of mutations
in this nucleotidic sequence abolishes the
negative control of ferritin sinthesis exerted
at translational level by means of the interaction between the IRE structure and
two iron-sensitive regulatory proteins
named IRP (Iron Regulating Proteins). We
have identified three italian and one
canadian families affected by HHCS. The
probands showed serum ferritin levels ranging from 600 µg/L to 2500 µg/L, with normal serum iron and transferrin levels. One
subject was affected by a severe iron deficient anemia unrecognized for a long time
because of the high serum ferritin levels.
PCR amplification and sequence analysis of
the IRE element were performed on DNA of
affected subjects. Three previously described mutations were found in the italian
families: +32 G→ A, +39 C→ T, +40 A→ G.
Sequence analysis of the IRE element in
the canadian family showed a +51G→ C
substitution never described before: studies are in progress to evaluate its functional
relevance. By considering the increasing
number of observations in the last years
HHCS should be taken into account in the
differential diagnosis of hyperferritinemic
states. Furthermore our data suggest that
HHCS may confuse the evaluation of iron
balance and therefore complicate the diagnosis of iron deficient anemia.
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CS08
G20210A PROTHROMBIN MUTATION
AND ASSOCIATED RISK FOR DEEP
VEIN THROMBOSIS
V. DE STEFANO, P. CHIUSOLO, K. PACIARONI, I. CASORELLI,
E. ROSSI, A. DI MARIO, G. LEONE

Cattedra di Ematologia, Università Cattolica, Roma
The G20210A prothrombin gene mutation
(FII-A) is associated with increased circulating levels of prothrombin and is a risk
factor for deep vein thrombosis (DVT). We
investigated 334 patients with DVT of the
legs objectively documented (M/F 151/183,
median age 43 years, range 2-86) and 456
healthy controls (M/F 266/190, median age
44 anni, range 7-93). Heterozygous genotype for the FII-A was found in 32 patients
with DVT (9.6%) and in 12 controls (2.6%);
other 78 patients with DVT (23.3%) and
11 controls (2.4%) had a different
thrombophilic genotype (deficiency of naturally occurring coagulation inhibitors, factor V Leiden). The odds ratio (OR) for DVT
associated with FII-A was 3.5 (95% CI 1.77.3) after adjustement for other
thrombophilic inherited conditions. After
stratification according to the circumstances of the first DVT (absence or presence of a circumstantial risk factor), FII-A
was associated with an increased risk both
for spontaneous DVT (OR 3.8, 95% CI 1.69.3) and DVT secondary to circumstantial
risk factors (OR 3.3, 95% CI 1.5-7.5); after further stratification according to the age
of the first DVT (lower or higher than 45
years) and comparison to controls younger
or older than 45 years, FII-A was found
associated with an increased risk for secondary DVT in the individuals younger than
45 years (OR 6.6, 95% CI 2.0-21.0) and
with an increased risk for spontaneous DVT
in in the individuals older than 45 years
(OR 4.8, 95% CI 1.6-14.2). Among the heterozygous carriers of FII-A the percentage
of individuals having been previously exposed to circumstantial risk factors (pregnancy, surgery, hormonal treatment) was
64% (9/14) when the first DVT occurred
before 45 years and 25% (2/8) (p=0.07)
when the first DVT occurred after 45 years.
The FII-A genotype was not found associated with an increased risk for recurrent
DVT in 202 patients referred for a DVT that
occurred in the previous years (in 103 cases
as the only thrombotic event; median ob-
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servation time after the first thrombosis 4.5
years) (relative risk 1.1, 95% CI 0.4-3.4).
In conclusion the heterozygous G20210A
prothrombin gene mutation is associated
with a moderate increase in thrombotic risk;
clinical expression needs a concomitant circumstantial risk factor or a prolonged exposure to the mutated genotype.

CS09
MUTATIONS OF BCL-6 AND OF
IMMUNOGLOBULIN VARIABLE GENES
IDENTIFY DISTINCT MOLECULAR
SUBSETS OF B-CELL CHRONIC
LYMPHOCYTIC LEUKEMIA AND REVEAL
HETEROGENEITY IN THE HISTOGENESIS
OF THE DISEASE
D. CAPELLO,1 F. FAIS,2 D. VIVENZA,1 G. MIGLIARETTI,1
C. ARIATTI,1 C. VOLTA,1 N. CHIORAZZI,3 G. GAIDANO,1
M. FERRARINI2

Division of Internal Medicine, Department of
Medical Sciences, Amedeo Avogadro University of
Eastern Piedmont, Novara; 2Clinical Immunology,
IST, University of Genoa, Genova, Italy; 3Department of Medicine, North Shore University Hospital
and NYU School of Medicine, Manhasset, NY, USA
1

B-cell chronic lymphocytic leukemia (BCLL) is a B-cell tumor involving CD5+ small
lymphocytes that express CD23 and low levels of surface immunoglobulins (Ig). Within
this definition, there is heterogeneity in
morphology, genetic lesions and clinical
course. Previous studies indicated that leukemic CD5+ B cells, like their normal counterpart, use Ig variable (IgV) genes that
exhibit minimal, if any, somatic diversity.
However, recent reports indicate that a fraction of B-CLL display IgV gene mutations
consistent with antigen stimulation and
selection. In order to further elucidate the
biologic heterogeneity of B-CLL, we have
analyzed a panel of 28 B-CLL for the presence of mutations in the 5 non coding-regions of the BCL-6 proto-oncogene and, for
comparison, of IgV genes. Mutations of BCL6 are acquired during B-cell transit through
the germinal center (GC) and, similar to
IgV mutations, represent a histogenetic
marker of GC or post-GC derivation of a
given B-cell. BCL-6 mutations were detected
in 10/28 cases (36%). The average frequency of BCL-6 mutation was 2.4 x 10-3
bp (range: 1.3-5.4 x 10-3 / bp) and the mutational pattern was similar to that observed
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in B-cell disorders known to derive from GC
or post-GC cells, namely follicular lymphoma and B-lineage diffuse large cell lymphoma. Mutations of IgV genes occurred in
15/28 (54%) B-CLL and in some instances
were consistent with antigen selection. All
cases of B-CLL harboring BCL-6 mutations
were found to display also IgV mutations.
Conversely, a fraction of B-CLL cases (5/
28; 18%) harbored mutations in IgV genes
but not in BCL-6. Thirteen out of twentyeight (46%) B-CLL cases displayed
unmutated IgV and BCL-6 genes, consistent with derivation from naive, pre-GC Bcells. The implications of these data are
threefold. First, the heterogeneity of BCL-6
and IgV mutations indicate that B-CLL is
molecularly and histogenetically heterogeneous. Second, the presence of BCL-6 and/
or IgV mutations in a proportion of B-CLL
corroborates the notion that a subset of
cases are derived from a mature, antigen
experienced B-cell. Third, BCL-6 mutations
provide a novel molecular marker for disease monitoring. Overall, these results
prompt investigations aimed at defining the
clinical relevance of the histogenetic heterogeneity of B-CLL as defined in this study.

CS10
INCOMPATIBILITY FOR CD31 AND
HUMAN PLATELET ANTIGENS (HPA)
AND ACUTE GRAFT-VERSUS-HOST
DISEASE AFTER BONE MARROW
TRANSPLANTATION
C.L. BALDUINI, F. FRASSONI, P. NORIS, G. GIORGIANI,
M. MORDINI, C. KLERSY, S. BELLETTI, P. SPEDINI,
M. MARTINETTI, R. MACCARIO, A. BACIGALUPO, F. LOCATELLI

Medicina Interna e Oncologia Medica, Unità
Biometrica, Immunoematologia e Trasfusionale,
IRCCS S. Matteo-Università di Pavia e Ematologia,
Ospedale S. Martino, Genova
Bone marrow transplantation (BMT) is often complicated by acute graft-versus-host
disease (aGVHD). In patients transplanted
with an HLA-matched donor, the occurrence
of this complication is believed to be
favoured by disparities at minor histocompatibility antigens (mHA). However, few of
these antigens have been identified. We
sought to determine whether donor-recipient incompatibility for HPA-1, HPA-2, HPA3, HPA-5 or CD31 (codon 125) represent a
risk factor for aGVHD and typed these polymorphic molecules in 120 bone marrow do-

nors and their HLA-identical recipients. 70
patients were children: 37 were transplanted from siblings, whereas the remaining 33 underwent BMT from unrelated volunteers. 50 patients were adults and received BMT from siblings. Typing of HPA and
CD31 was performed by molecular biology
techniques on genomic DNA isolated from
donor-recipient pairs before BMT. In the
overall patient population, a strong statistical correlation (p 0.003) was observed
between donor-recipient CD31-incompatibility and grade II-IV aGVHD (aGVHD in
compatible pairs 31.0%, in non-compatible
pairs 60.6%). No significant association
between aGVHD and incompatibility for any
of the HPAs was found, although a possible role in aGVHD for some of the HPAs
was suggested by the observation that the
higher the number of donor-recipient incompatibilities at CD31/HPA polymorphisms, the stronger the risk of aGVHD.
Analysis of pediatric subpopulation confirmed the role of CD31 mismatch in aGVHD
and identified a direct correlation (p 0.04)
between the number of CD31/HPA incompatibilities and aGVHD. Moreover, HPA-3
incompatibility predicted aGVHD occurrence
in HLA-A2 patients (p 0.04), suggesting that
HPA-3 mismatch was recognised in an HLAA2-restricted fashion. In the adults subpopulation, the frequency of both donorrecipient mismatches for HPA/CD31 and
severe aGVHD was low and no statistical
correlation was found. In conclusion, our
data suggest that allelic variants of CD31
(codon 125) or HPA-3 can serve as mHA in
BMT recipients from HLA-identical donors.

CS11
DETECTION OF ABNORMAL PRETRANSPLANT CLONES IN PROGENITOR
CELLS OF PATIENTS WHO DEVELOPED
MYELODYSPLASIA AFTER
MYELOABLATIVE THERAPY
E. ABRUZZESE, J.E. RADFORD, J.S. MILLER,
J.J. VREDENBURGH, P.N. RAO, M.J. PETTENATI, A. TENDAS,
D.D. HURD, S. AMADORI

Cattedra di Ematologia, Università Tor Vergata,
Roma, and Comprehensive Cancer Center, Wake
Forest University, Winston-Salem, NC, USA
Secondary myelodysplastic syndromes
(MDS) have been reported with increasing
frequency after autologous transplantation.
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It is not clear whether the MDS results from
the pre-transplant conventional-dose chemotherapy or from the high dose therapy
(HDT) used for the transplant procedure.
To address this question we studied pretranplant marrow or stem cell specimens
from 12 patients who had received HDT with
autologous marrow or stem cell transplant
for the treatment of a lymphoma (7) or solid
tumor (5) and have subsequently developed
MDS. Post-transplant bone marrow specimens obtained at the time of the MDS diagnosis exhibited one or more MDS-related
cytogenetic abnormalities. These abnormalities were used as markers to determine
retrospectively, using fluorescence in-situ
hybridization (FISH) whether the abnormal
MDS clone was present pre-transplant.
Mean age at time of transplant was 38 years
(range 25-65) with 5 males and 7 females.
All but one had received chemotherapy and/
or radiotherapy prior to HDT. Time between
diagnosis and HDT ranged from 1-96
months; time from HDT and MDS diagnosis was 10-60 months. Cryopreserved, pretransplant bone marrow or peripheral blood
stem cell specimens obtained at the time
of harvest, or archival bone marrow smears
were used. Standard cytogenetic analysis
had been performed pre-transplant in 4 patients, showing a normal karyotype. The
following cytogenetic abnormalities were
examined: del(5)(q31), -5, -7, +8, -11, 21, using FISH probes (Vysis) for interphase
analysis. In 9 of 12 cases, the same cytogenetic abnormality/ies observed at the
time of MDS diagnosis was detected in asymptomatic pre-HDT specimens, in 20-46%
of the cells examined. This finding supports
the hypothesis that stem-cell damage leading to post-transplant MDS may result from
prior conventional-dose chemotherapy, and
may be unrelated to HDT or the transplantation process itself.
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CS12
ESSENTIAL THROMBOCYTHAEMIA:
PROGNOSTIC FACTORS IN THE ITALIAN
SERIES OF TWO THOUSAND PATIENTS
L. GUGLIOTTA, M. LAZZARINO, R. MARCHIOLI, A. AMBROSETTI,
S. BARAVELLI, M. BAZZAN, E. CACCIOLA, R. CALORI,
A. CIOCCA VASINO, A. DE VIVO, M. FIACCHINI, G. FINAZZI,
L.GARGANTINI, A. GROSSI, P.G. IANNACCARO, T. LEVA,
U. MAGRINI, M.R. MARFISI, V. MARTINELLI, M.G. MAZZUCCONI,
A. MORELLI, A. NOVARINO, F.PALMIERI, E. POGLIANI, F. RADAELLI,
L. RANDI, G. REGE CAMBRIN, F. RONCO, M. RUGGERI, S. RUPOLI,
D. RUSSO, S. SACCHI, L.VALDRÈ, N. VIANELLI,
F. RODEGHIERO, T. BARBUI, S. TURA FOR THE GIMMC (GRUPPO
ITALIANO MALATTIE MIELOPROLIFERATIVE CRONICHE)

A series of 2139 patients with diagnosis of
Essential Thrombocythaemia (ET), done between 1976 and 1996 in 60 Haematological
Centers of GIMMC and verified according to
PVSG criteria, have been retrospectively
evaluated mainly to define the prognostic
factors. The patients, 1315 females and 824
males, with median age 59 years (21% under 40 and 23% over 70 years), at diagnosis
had a median platelet count of 910x109/ L
(25% <750 and 20% >1200), splenomegaly (21%), hepatomegaly (25%), peripheral granulocyte precursors (8%), functional
symptoms (35%), thrombotic risk factors
(40%), haemorrhage (5%) and thrombosis
(15%). The follow-up was 5.2 ±3.1 years
(median 4.4). The treatment was:
antiplatelet drugs 78% (ASA 49%), cytostatic drugs 82%, (alkylating molecules
38%, HU 48%, IFN α 22%, Anagrelide 2%).
During the follow-up the platelet count (109/
L) was <400, 400 - 500 and 500  600 in 5%,
18% and 26% of cases respectively. The
survival curve was the same compared to the
general Italian population in the first 10 years
of follow-up but later it was appreciably lower
mainly because of cancer mortality. The lethal events, censored at 15th year from diagnosis, were 203. Reported as events /100
patient-years deaths were: haemorrhage
0,1%, thrombosis 0,7%, haematological
cancer 0,5% and other causes 0,6%. Respect the end-point exitus favourable prognostic factors resulted to be the female sex,
(RR 0.6) and the antiplatelet treatment (RR
06), while resulted unfavourable the older
age at diagnosis (40  60 years RR 3.5; 6170 years RR. 9.6; >70 years RR 25.2), the
thrombosis at onset (RR 1.5), the peripheral
granulocyte precursors (RR 1.8), the platelet count during the follow up >1000x109/L
(RR 2.1). The role of antiplatelet and cytostatic drugs (type, dose, duration) will be
furtherly described.
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APLASTIC ANEMIA AND
ACUTE LEUKEMIA
CO01
ACUTE LEUKAEMIA
IMMUNOPHENOTYPING IN BONE
MARROW ROUTINE SECTIONS
P. P. PICCALUGA, S.A. PILERI, S. ASCANI, G. VISANI,
G. FRATERNALI ORCIONI, M. MILANI, M. PICCIOLI, S. POGGI,
E. SABATTINI, D. SANTINI, B. FALINI

Institute of Hematology and Medical Oncology
L. e A. Seràgnoli - Service of Pathologic Anatomy
and Haemopathology - University of Bologna, Italy
Immunohistochemistry of acute leukaemias in bone marrow paraffin sections is
commonly thought to be useless because
of the poor preservation of many lineagerelated markers. However, the recent development of monoclonal antibodies against
fixative-resistant epitopes and of new antigen retrival techniques has expanded the
possibility of accurately testing routine
samples. To asses the rilevance of paraffin
section phenotyping in lineage determination, 110 amples from acute leukaemia patients were studied by specific antibodies
against CD1a, CD3, CD15, CD20, CD34,
CD68, CD79a, TdT, myeloperoxidase,
glycophorin A and factor VIII-related antigen. 59 acute myeloid leukaemias, 39 precursor B-cell acute lymphoblastic
leukaemias (B-ALLs), 7 T-ALLs and 5 mixed
precursor B-cell/myeloid acute leukaemias
were included. The combination of the
markers employed allowed the identification of the cell lineage (myeloid, lymphoid
or mixed) in all the cases and, in some instances, of phenotypic profiles characteristic of distinct acute leukaemia subtypes.
According to the results obtained, bone
marrow biopsy may be regarded as a reliable tool for acute leukaemia diagnosis; this
observation is of practical relevance especially for the classification of cases which
lack circulating blasts in the peripheral blood
or showing dry tap at bone marrow aspiration.
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CO02
CYTOGENETIC STUDY OF 256 ADULT
PATIENTS WITH ACUTE
LYMPHOBLASTIC LEUKEMIA (ALL) AT
DIAGNOSIS
M. MANCINI
GROUP

ON BEHALF OF THE

GIMEMA COOPERATIVE STUDY

Department of Cellular Biotechnology and Hematology University La Sapienza of Rome
A prospective conventional cytogenetic
(CC) investigation on 256 adult patients
with ALL entered into the GIMEMA 0496 trial
has so far been carried out on bone marrow samples taken at diagnosis and centralized, by overnight dispatch, in Rome. A
cytogenetic result was obtained on 163/256
(64%) of the cases analyzed. The patients
were classified into cytogenetic subgroups
by structural abnormalities and, subordinately, by ploidy, to highlight structural
changes of prognostic relevance. A karyotype was considered as normal if an abnormal clone was not identified on the analysis of at least 10 cells. Abnormal karyotypes
were detected in 101/163 (62%) cases successfully investigated. The following cytogenetic subgroups have been identified:
t(9;22)(q34;q11) (36 cases, 22%),
t(4;11)(q21;q23) (10 cases, 6%), del(6q)
(10 cases, 6%), del(7q) (5 cases, 3%), ≤
than two structural or numerical changes
(23 cases, 14%), ≥ than three structural or
numerical changes (17 cases, 10%). When
classified by ploidy the 163 cases were distributed as follows: hypodiploid (4 cases,
2.5), normal (62 cases, 38.5%),
pseudodiploid (73 cases, 45%), low hyperdiploid (16 cases, 10%), high hyperdiploid
(6 cases, 4%), hypotriploid (2 cases, 1%).
The interim correlation with the clinical
outcome has been done on 124/256 patients with at least three months follow-up
from diagnosis. Eighty-five of these patients
were cytogenetically categorized by structural changes. As expected, patients with
the Ph chromosome and t(4;11) had a significantly worse outcome, with percentages
of relapse of 63% and 57% (p= 0.027),
respectively. A high relapse rate (67%) was
observed in patients with del(6q), a subgroup considered to have a favorable prognosis. Overall, patients with an apparently
normal karyotype did significantly better
than those with an abnormal karyotype
(85% vs 48% of patients in persistent com-
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plete remission, p=0.005). Also of interest
was the apparently poor prognosis (46%
of relapses) of cases classified as not
evaluable because of less than 10 apparently normal metaphases. This study highlights the feasibility of a centralized cytogenetic investigation and re-emphasizes the
prognostic role of cytogenetics for adult ALL,
providing a rationale for the development
of stratified treatment approaches based on
diagnostic cytogenetics.

CO03
PROGNOSTIC SIGNIFICANCE OF CD56
EXPRESSION IN ACUTE MYELOID
LEUKEMIA PATIENTS
D. RASPADORI, M. LENOCI, S. BIRTOLO, G. NARDI,
C. SESTIGIANI, A. GOZZETTI, D. RONDELLI *, N. TESTONI *,
D. DAMIANI **, M. MICHIELI **, F. LAURIA

Cattedra di Ematologia Università di Siena,
*Istituto di Ematologia e Oncologia Medica
Seràgnoli, Università di Bologna,
**Cattedra di Ematologia, Università di Udine
CD56 (NCAM) is a 220 kd glycoprotein
predominantly expressed on human natural killer cells. It has been reported that
CD56 antigen is expressed also in acute
myeloid leukemia cells (AML), generally
associated with monocytic morphology and
extramedullary envolment. Recently, it has
been shown that in t(8;21) AML the expression of CD56 antigen identifies patients
with poor prognosis. On the basis of these
recent findings, we evaluated surface CD56
expression of leukemic cells in 113 newly
diagnosed AML patients and results were
correlated with other prognostic factors and
clinical outcome. CD56 antigen was present
in 29/113 cases (26%) with a percentage
of positive cells ranging from 11% to 97%
(median 43). No correlation was found with
FAB cytotype or chromosomal abnormalities. CD34 antigen was coexpressed in 16/
29 (55%) of CD56 positive cases. Following standard intensive chemotherapy a significant reduction of complete remission
rate was recorded, in fact only 37% of CD56
positive evaluable patients achieved complete remission, while the remaining patients were resistant to the treatment or
experienced only a partial response. In conclusion, since it appears that CD56 expression on myeloid blasts identifies patients
with poor clinical outcome our results sug-

gest that CD56 analysis may be useful to
identiefy AML patients which need a more
aggressive therapeutic approach.

CO04
C-KIT MUTATIONS ARE A RELATIVELY
FREQUENT EVENT IN PROGRESSION
OF AML M2
A. BEGHINI1, R. CAIROLI2, P. PETERLONGO1, C. RIPAMONTI1,
C. MECUCCI3, E. MORRA2, L. LARIZZA1

Dept. of Biology and Genetics, Medical Faculty,
University of Milan, Italy; 2Division of Hematology,
Niguarda Hospital, Milan, Italy; 3Hematology and
Bone Marrow Transplantation Unit, University of
Perugia, Italy
1

Detection of a novel activating c-kit mutation (Asp816Tyr) in a patient with AML
M2 with mast cell involvement and karyotype 47, t(8;21) +4 (1,2) raises two main
questions: i) the role of c-kit mutation in
the observed leukemia, ii) the incidence of
c-kit mutations in AML M2. Study of the
dosage of the mutated c-kit allele in leukemic blasts carrying trisomy 4, the chromosome where the c-kit gene is located,
demonstrated that tris 4 leads to duplication of the mutated allele in blasts carrying the primary t(8;21) rearrangement.
Trisomy 4 thus appears associated with
leukemia progression. To address the second query AML M2 with the typical antigenic combination (CD34+, CD117+, CD13+
and CD33+) and t(8;21), with or without
additional numerical chromosomal
changes, were selected and screened for
known mutations at codon 816, such as
the observed Asp816Tyr and the
Asp816Val, which is prevalent in mastocytosis. Digestion of amplified DNA using
restriction enzymes suitable to distinguish
between the normal and the mutated allele allowed to identify the Asp816Val
mutation in three out of nine cases investigated. Significantly, the first case has a
t(8;21) +4 karyotype, the second has
t(8;21) +13, while the third carries a
t(2;8;21). These findings indicate that activating c-kit mutations are not a rare event
in AML M2, a CD117+ FAB subtype, likely
prone to c-kit mutation and responsive to
mutation effects. The prognostic meaning
of c-kit mutation as regards leukemia evolution should be evaluated by accurate fol-
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low-up of positive patients as compared to
negative patients carrying t(8;21).
1
2

Beghini A. et al. BMCD 24(2): 262, 1998
Beghini A. et al. Blood 92(2): 701, 1998

CO05
TEL/AML1 REARRANGED CHILDHOOD ALL
E. BARISONE, C. LANZA, G. VOLPE*, G. MAINERO, E. SICCA,
L. FARINASSO, A. MANAZZA, F. FAGIOLI, G. BASSO,
G. SAGLIO*, E. MADON

Dipartimento di Scienze Pediatriche e
dellAdolescenza e *Dipartimento di Scienze
Biomediche-Università degli Studi di Torino
The t(12;21)(p13;q22) translocation,
cryptic at the cytogenetic level (0,05%) has
resulted to be the most frequent genetic
abnormality when investigated by molecular analysis for the TEL/AML1 hybrid transcript (20-25%). This translocation has
been associated with age 1-10 years, B precursor lineage involvement (frequently with
myeloid antigens coexpression), and excellent EFS(90% at 5 years). In order to investigate the prognostic significance of TEL/
AML1 presence at diagnosis of ALL, we have
studied the preliminary results of the prospective study on childhood ALLs consecutively diagnosed at our Institution between
1/5/95 and 31/12/98, and uniformely
treated with the multicentric AIEOP protocol. The TEL/AML1 transcript has been investigated by RT-PCR on the diagnostic BM
samples, and detected in 18/75 patients
(24%). All rearranged patients had B-precursor involvement, myeloid markers in 13/
18 and age 1-7 years (median: 4). 73/75
patients went in CR: 18/18 in the t(12;21)
positive group and 55/57 in the negative
group. During follow-up (4-48 months, median 20) 9 patients experienced a BM relapse: 3/18 (16,6%) in the rearranged
group, 6/55 (10,9%) in the negative group.
The 3 relapses observed in the TEL/AML1
patients have occurred in off-therapy (1st
CR lenght: 28,28,40 months), while in the
negative group 5/6 relapses have occurred
during treatment (1st CR lenght
10,10,12,13,15 months) and only in 1 case
in off-therapy (30 months). At present, 3/
3 TEL/AML1 positive relapsed children are
alive in 2nd CR (follow-up 5-8 months),
contrasting with only 2/6 alive in the TEL/
AML1 negative series. Our data show that
TEL/AML1 rearranged patients, though
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bearing the typical favourable biological and
clinical findings and good therapeutic response, may relapse with an unexpected
and relatively high rate when compared to
the t(12;21) negative series. However in
the TEL/AML1 relapsed patients 1st CR
appears to last longer (of at least 12
months) than in the negative group. Our
data, though will undoubtely benefit from
additional follow-up, appear to argue
against the excellent prognostic significance of TEL/AML1 rearrangement and warn
against the proposal of considering a less
intensive treatment in these patients.

CO06
MULTI DRUG RESISTANCE IN ACUTE
PROMYELOCYTIC LEUKEMIA (APL):
A LOW PGP, LRP AND MRP EXPRESSION
MAY CONTRIBUTE TO THE HIGH
SENSITIVITY TO CHEMOTHERAPY OF APL
A. ERMACORA, M. MICHIELI, D. DAMIANI , A. MICHELUTTI,
P. MASOLINI, A. BERTONE, G. FUGA, L. MARIN,
S. PROSDOCIMO, M. BACCARANI

Division of Haematology, Department of Medical
and Morphological Research, Udine University
Hospital, Italy
Acute Promyelocytic Leukemia (APL), is a
biologically and clinically well defined subtype of Acute Myelocytic Leukemia that from
a clinical perspective shows an high sensitivity to Anthracyclines. We hypothesized
that APL blasts may have low levels of drug
transporter proteins. Therefore the expression of the P-Glycoprotein (PGP), of the
Multidrug Resistance associated Protein
(MRP), of the Lung Resistance related Protein (LRP) and the Intracellular Daunorubicin Accumulation (IDA) were evaluated
in consecutive 23 APL cases diagnosed at
the Division of Haematology of the University Hospital of Udine based on morphology, detection of the t(15;17) and/or chimeric fusion transcript PML/RARa between
february 1990 and december 1998. PGP,
LRP and MRP expressions were evaluated
by flow cytometry using the MRK-16, the
LRP56 and the MRPm6 monoclonal antibodies. The IDA was evaluated by flow
cytometry after a 2 hour incubation in 1000
ng/ml Daunorubicin. A PGP, LRP, and MRP
overexpression was defined for MRK-16,
LRP56 and MRPm6 Mean Fluorescence Index higher than 6, 5 and 3 respectively that
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is for PGP, LRP or MRP expression higher
than the ones observed in non MDR cell lines
and in normal mononuclear cells taken from
bone marrow of healthy donors. A defect of
IDA was defined by Normalized Mean Fluorescence Index lower than 300 that is for
anthracycline levels lower than the ones
observed in normal mononuclear cells taken
from bone marrow of healthy donors. At
onset, the median MRK-16 MFI was 3.6
(range 2.7  5.6), the median LRP56 MFI
was 2.4 (range 1.1  6.0) and the median
MRPm6 MFI was 1.3 (range 1.0-2.3). No
cases were defined as PGP or MRP
overexpressing. An LRP overexpression was
observed in 1/23 cases. The mean IDA was
402 ± 101. A defect of IDA was found in 2/
23 cases. During the period of the study, 6
patients relapsed and the MDR phenotype
has been resetted. Again at the first relapse,
only one case overexpressed LRP and had
a defect of blast cells IDA. This study suggests that a low PGP, LRP and MRP expression and the absence of defects of anthracycline Accumulations may contribute in
providing the biological basis for the high
sensitivity to chemotherapy of APL.

CO07
ACUTE PROMYELOCYTIC LEUKEMIA
(sAPL) FOLLOWING A PREVIOUS
MALIGNANCY. EXPERIENCE OF GIMEMA
L. PAGANO, A. PULSONI, L. MELE, G. AVVISATI, V. ZAGONEL,
T. BARBUI, C. PETTI, M. KROPP, S. CIOLLI, R. CERRI,
A. NOSARI, G. VISANI, E. POGLIANI, B. ALLIONE,
E. DI BONA, R. INVERNIZZI, L. MELILLO, P. COSER,
S. RUPOLI, F. EQUITANI, M. FALDA, A. LEVIS, P. CITARELLA,
A. RECCHIA, F. DI RAIMONDO, A. DE RIENZO,
G. LEONE, F. MANDELLI FOR GIMEMA

Objective: To evaluate the clinical and
laboratory characteristics of adult patients
affected by sAPL developed after a previous malignancy (PM). Design: Retrospective study, conducted over a fourteen-years
period (1984-1997). Setting: 62 hematology division in tertiary care or university
hospital. Results: During the study period
were observed 51 sAPL (m/f ratio 17/34,
median age 57 y, range 27-76). The most
frequent PM was breast cancer (15 cases),
followed by NHL (9) and uterus cancer (7).
The median time from PM diagnosis to sAPL
was 36 months (range 8-366). PM was
treated in 14 cases (27%) with surgery
alone. In the other 37 cases (73%), pa-

tients received chemotherapy (10 cases,
20%), radiotherapy (17 cases, 33%) or
chemo-radiotherapy combination (10 cases,
20%). M3 variant was found in 7 patients.
Thirthy-seven patients performed a cytogenetic study: 3 patients had a normal
caryotype, 31 had t(15;17); in 3 cases
failed. Molecular biology study was done
on 36 patients: 21 were BCR1 positive, 3
BCR2 positive and 10 BCR3 positive. In 2
patients it failed. Other 15 patients did not
perform molecolar biology study. On the
whole only in 6 patients diagnosis of M3
was based on morphological criteria only.All
patients received a treatment for sAPL: 35
patients were treated with AIDA protocol
(idarubicin plus ATRA), 8 with ATRA alone,
and 8 patients received chemotherapy including antracyclines plus cytarabine.
Fourty-three patients achieved a CR (84%)
and 8 patients died in induction (16%). The
median duration of CR was 27 months (2128) and the median overall survival was
27 months (0-130), but the median survival of patients who achieved CR was 29
months (4-130). At the time of analysis 33
patients were alive in CR. Nine patients relapsed and died (2 for hemorrhage, 4 for
APL, 2 for infection; one patient developed
melanoma). One patient was lost at followup. Conclusion: Prognosis of acute leukemia following another malignancy is characterized by a bad prognosis. In our serie
we observed that, contrarily to the other
sAML, the CR rate and the outcome of sAPL
is similar to that observed in primary APL.

CO08
ACUTE MYELOID LEUKEMIA
FOLLOWING ESSENTIAL
THROMBOCYTHEMIA (ET)
M. BONI, P. BERNASCONI, P.M. CAVIGLIANO, C. ASTORI,
S. CALATRONI, L. MALCOVATI, M. CARESANA, C. BERNASCONI

Istituto di Ematologia, Università di Pavia, Divisione
di Ematologia, Policlinico San Matteo IRCCS, Pavia
Two-hundred eighty-four ET patients were
studied at our Institute in a fourteen years
period. At the time of diagnosis all cases
had a normal chromosome pattern and all
were ABL/BCR negative on RT-PCR analyses. All the patients received pipobroman
(25 mg/day as starting dose) as first line
therapy. Twenty-four cases did not respond
to this treatment and therefore 19 received
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HU (1g/day) and 5 busulfan (4 mg/day).
Ten patients developed AML after a median
follow-up of 104 months. Among them 5
had received only pipobroman, 2
pipobroman and HU and 3 pipobroman and
busulfan. Seven cases yielded a suitable
number of metaphases and all of them
showed complex rearrangements involving more than three chromosomes. Conventional cytogenetics detected a 17p deletion in 2 cases. In order to establish the
incidence of this structural abnormality, frequently observed in AML following ET we
decided to perform FISH analyses with a
p53 dygoxigenated probe (red spot) on
metaphase and interphase cells. This probe
was applied in association with chromosome
17 specific centromeric probe (green spot)
in order to evaluate the incidence of false
positive/false negative results. A
del(17)(p11) was observed in 4/7 cases
with a suitable number of metaphases but
in 7/10 cases in whom interphase cells only
were examined. Morphologically the PelgerHuet anomaly and vacuolated neutrophils
were observed in the peripheral blood of 6
cases. As far as the treatment received is
concerned del(17p) occurred in the 4/5
cases who had been administered pipobroman only and in 2 treated with
pipobroman and HU. Our data indicate that
del(17p) is frequently observed in AML following ET and is not related to previous
treatment.

CO09
ACUTE LYMPHOBLASTIC
LEUKAEMIA(ALL) IN THE ELDERLY:
RESULTS OF TREATMENTS IN A
COHORT OF 106 PATIENTS
L. ANNINO, M. LAMANDA, L. PAGANO*, A. CAMERA**,
G. LEONE*, B. ROTOLI**, F. MANDELLI

Dpt of Cellular Biothecnology and Hematology,
University La Sapienza of Rome;*Hematology,
Catholic University Sacro Cuore, Rome; **Hematology, University Federico II , Naples, Italy
In the past yrs ALL in the elderly was considered a rare disease, characterized by a
poor prognosis, since age in itself represents one of the most important prognostic
factors negatively influencing both the CR
rate and disease outcome.In this retrospective study the clinical characteristics, the
types of treatment and disease outcome

of 106 older (>60yrs) ALL pts, observed in
3 Centers from January 1969 to March
1999, are discussed. Of 105 pts - 43 males/
63 females, median age 68.5 yrs, range 6090 yrs- median haematological parameters,
at diagnosis, were: Hb 9 g/dl, WBC count
11.8x109/l,Plts80.x106/l.Immuno-phenotype was evaluable in 84pts: 71 were Blineage ALL,1S(Ig)+, 5 T-ALL, 6My+ALL and
1 Stem Cell Leukaemia.Cytogenetics was
available in 27 pts: t(9;22)(q 34; q 11),and
t(4,11)(q21; q23) were found in 7 and 3
pts respectively; 9 pts were BCR/abl+ (4
p210+, 3 p210/190+, 2p190+),3 ALL/
AF4+. At onset lumbar punction (LP) was
done in 49 pts,CNS involvement was
present in 5. As induction pts were
subsetted in 2 groups: group A included 58
pts- median age 71yrs - treated with palliative 2 drug (VCR+PDN) induction, group
B 48 pts- median age 66 yrs- treated with
intensive induction including Anthracycline.
From 1983 these pts were enrolled in the
Gimema adult ALL trials: 0183(16),
0288(19), 0394(1), 0496 (2). CNS prophylaxis - LP+ cranial Rx, systemic ID methotrexate- was applied in 44 pts. During induction Growth Factors were used in few
cases,>50% of pts were treated as out-pts.
TOT.

CR(%)

REFR.

I.D.

CCR
SURV
median(mos) median(mos)

106

71(67)

15

20

6.2

PALLIATIVE 58

32(55)

12

14

5.6

7.5
8.3

INTENSIVE 48

39(81)

3

6

8.0

9.5

During follow-up 78% and 66% of pts relapsed in group A and B respectively. As of
April 1999 16 pts - 4 in group A and 12 in
group B- are alive: 13 in 1st CCR from a
median time of 20 mos, 1 (p210+) in 2nd
CR, 1 (p190+) in 3th CR and 1 with active
disease.The median age is increasing in the
western countries,an increased incidence of
ALL could be occurred in the >60 yrs age
population; thus the therapeutic strategy
become a prominent issue in the yrs to
come.
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MOLECULAR BIOLOGY AND
CYTOGENETICS
CO10
SUPERIORITY OF ALLOGRAFTING
OVER AUTOGRAFTING IN TERMS OF
MOLECULAR REMISSIONS IN
MULTIPLE MYELOMA PATIENTS
P. CORRADINI, C. VOENA, C. TARELLA#, M. ASTOLFI#,
M. LADETTO#, A. SANTORO*, A. BACIGALUPO°, M. MUSSO^,
M. BOCCADORO#, I. MAJOLINO*, A. PILERI#

BMT Unit Istituto Scientifico San Raffaele - Milano;
Divisione Universitaria di Ematologia, Torino;
°Divisione di Ematologia II, Genova;
*Unità Trapianto Midollo Osseo, Palermo;
^Divisione Universitaria di Ematologia - Palermo
We have planned a molecular monitoring
of minimal residual disease (MRD) in patients achieving complete remission (CR)
after autologous or allogeneic transplantation of hematopoietic cells. Clonal markers
based upon the rearrangement of IgH genes
were generated for each patient and used
for PCR detection of MRD. Fifty-one patients
entered the program and 36 achieved CR.
MRD analysis has been performed on 29
patients (15 autologous and 14 allogeneic)
having a molecular marker. Our data show
that molecular remissions are rarely
achieved (7%) with high-dose (HD) chemotherapy followed by single or double
autografting. In addition, we give a further
demonstration that virtually all peripheral
blood progenitor cell (PBPC) and bone marrow harvests contain residual myeloma cells
even when the collection was scheduled
after repeated courses of high-dose chemotherapy. All patients reinfusing PCR-positive harvests remained positive, and 8 of
13 had already a relapse. Two patients were
autografted with PCR-negative harvests:
one is in clinical and molecular remission;
one suffered an extramedullary relapse 25
months post-transplant. In the allografting
setting, a higher proportion of patients
(50%) achieved the molecular remission;
there were 3 relapses, two in the PCR-positive and one in the PCR-negative group. The
sizeable fraction of patients achieving molecular remission after PBPC allografting is
a promising finding in an incurable disease.
Further studies on a larger panel of cases

are required to clarify the clinical relevance of molecular remission in myeloma patients.

CO11
MOLECULAR ERADICATION OF
MULTIPLE MYELOMA IS POSSIBLE
AFTER ALLOGENEIC AND AUTOLOGOUS
TRANSPLANTATION OF
HEMATOPOIETIC CELLS
C. TERRAGNA, G. MARTINELLI, M. CAVO, R.M. LEMOLI,
G. BANDINI, E. ZAMAGNI, S. RONCONI, P. TOSI,
S. MANGIANTI, M.R. MOTTA, M.S. ZAGARELLA, N. TESTONI,
M. AMABILE, E. OTTAVIANI, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli, University of Bologna
To assess the role of autologous and allogeneic bone marrow transplantation of hematopoietic cells in patients with multiple
myeloma (MM), we planned molecular
monitoring of minimal residual disease
(MRD) for patients in complete clinical remission (CR) after auto- or allo-transplantation. Clonal markers based upon the rearrangement of immunoglobulin heavychain genes were generated on 44/52 MM
patients who achieved CR (14 allogeneic,
13 single and 17 double autografting). In
the allografting setting, 26/68 (38.2%)
patients achieved CR: of 14 patients having a molecular marker, 7 patients (10.3%)
achieved molecular remission (MCR). In the
autografting setting, a total of 36/161
(22.3%) patients achieved CR and were
divided in different groups based on autotransplantation procedures. 82 patients
were submitted to high-dose chemotherapy
followed by single autografting; 71 of them
(subgroup A) received a single un-manipulated autograft: 8 patients achieved CR
(11.2%) and 6 of them were studied by
patient-specific marker: 1 achieved MCR
(1.4%). 11 patients (subgroup B) received
a single double-selected autograft (CD34+/
Blin- cells): 7 achieved CR (1 non-secretory) (63.6%) and all were studied by patient-specific marker: 1 achieved MCR
(9.1%). 79 patients were submitted to
double autografting: 62 patients (subgroup
C) undergone double un-manipulated
autografting and 15 of them achieved CR
(24.1%); 12 were molecularly studied and
1 patient obtained MCR (1.6%). 17 patients
(subgroup D) were re-infused with selected
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apheresis (CD34+ cells): 6 of them achieved CR (35.3%) and 5 were molecularly
studied: 1 patients obtained MCR (5.9%).
We showed that virtually all un-manipulated
peripheral blood progenitor cells harvests
contain residual myeloma cells. Only few
CD34+ and CD34+/Blin- grafts were PCR
negative.
This work was supported by Italian Association
of Cancer Research (A.I.R.C.), by Italian C.N.R.
no. 98.00526.CT04, by MURST 40% target
projects and by 30 Ore per la Vita A.I.L. grants.

CO12
REAL-TIME PCR FOR QUANTITATIVE
EVALUATION OF RESIDUAL DISEASE
IN MULTIPLE MYELOMA (MM) USING
THE IMMUNOGLOBULIN HEAVY CHAIN
(IgH) GENE REARRANGEMENT
°M. LADETTO, #J.W. DONOVAN, °A. PILERI, #J.G. GRIBBEN

#

Department of Adult Oncology, Dana Farber
Cancer Institute, Harvard Medical School, Boston
MA, USA. °Cattedra di Ematologia, Università di
Torino, Torino, Italy
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ibility and accuracy were extensively evaluated, in order to validate our method. Reproducibility was assessed by performing
real time PCR on 22 DNA samples in two
different rounds of amplification. At each
amplification, three replicates were generated. Good agreement was observed (correlation > 0.98) both within the same run
and in different runs. Real-time PCR has
also shown good accuracy. In the presence
of 50 or more target copies, our method
could easily discriminate two fold differences in tumor contamination. In addition,
dilution experiments with cell lines showed
a close correlation between calculated and
expected values. Our data thus indicate that
real-time PCR using the IgH rearrangement
is feasible, accurate, reproducible and not
exceedingly expensive. We plan to use this
approach to evaluate the kinetics of residual
disease in a panel of patients with both MM
and non-Hodgkin lymphoma with persistent
PCR detectable disease after auto- and allotransplantation.

#

Despite intensified treatments, patients
with MM have shown a nearly constant persistence of PCR-detectable disease. Therefore qualitative PCR analysis has no prognostic significance and quantitative approaches are probably required to identify
high-risk patients. Real-time PCR is a novel
quantitative method for PCR analysis that
proved effective for MRD detection when
chromosomal translocations are used as
clonal markers. In this study, we developed
a real-time PCR approach based on the IgH
rearrangement and assessed its effectiveness in 31 MM patients. Because of the high
cost of producing patient-specific reporting
probes, VH family-specific consensus probes
were used in association with tumor-specific primers. A number of mismatches between clonal IgH sequences and consensus
probes could not be avoided. However,
probe effectiveness was easily predictable
by the number and quality of such mismatches. We demonstrate that few probes
allow successful real-time PCR in 100% of
patients. Our data show that shorter
amplicons allow more sensitive and effective real-time PCR. Sensitivity has been
assessed for the whole panel of patients
and is around 10-4. Finally, assay reproduc-

CO13
PATIENTS SPECIFIC PRIMERS FOR
RESIDUAL DISEASE ASSESSEMENT IN
CLL AUTOGRAFTING
A. SANTORO, R. SCIMÈ, P. CATANIA, A. INDOVINA,
S. CANNELLA, S. TRINGALI, I. MAJOLINO

Divisione di Ematologia e Unità TMO, Ospedale
V. Cervello, Palermo
Variable regions (VDJ) of the Ig heavy
chain genes rearrangement are clone-specific and can be used as tumor marker in B
neoplasias. Thirty patients with advanced
stage chronic lymphocytic leukemia (CLL)
were enrolled in an autograft program with
purified CD34 + cells . Minimal residual disease (MRD) was evaluated in peripheral
blood stem cells (PBSC) harvest, and in
the bone marrow after autografting . The
molecular rearrangement of the IgH genes
was studied by PCR using primers specific
to the framework 3 region (FR3) with a consensus primer from joining region (JH) (22
patients). The amplification with the FR3
primer failed in a single patient and it was
necessary the used a panel of primers specific to the framework 1 region (FR1) of the
different VH families, together with JH
primer. In order to identify the nucleotide
sequence of the rearranged variable region
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VDJ, and then design tumor-specific primers, the sequence of the third complementary region (CDR3) was obtained by direct
sequencing the clonal VDJ-PCR product.
MRD was detected using patient specific
CDR3 and JH primers In 23 of 24 patients
studied (96 %) a molecular marker was
available. All patients had a PCR-positive
harvest before and after CD34+ cells
immunoselection (13 patients). After
autografting 7 out of 11 patients, studied
with specific-primers, obtained a molecular remission. Five patients were stable PCR
negative (3-24 months), the other 2 became PCR positive at 18 and 36 months
respectively, with none clinical evidence of
relapse. The sesitivity of the method was
around 10-5 cells. High-dose chemotherapy
is able to provide molecular remission in
CLL, but its role in terms of disease free
survival remains unknown.

CO14
CLINICAL VALUE OF RT-PCR
MONITORING OF RESIDUAL DISEASE
IN PATIENTS WITH t(4;11) ACUTE
LYMPHOBLASTIC LEUKEMIA
G. CIMINO
GROUP

ON BEHALF OF THE

GIMEMA COOPERATIVE STUDY

Dipartimento di Biotecnologie Cellulari ed
Ematologia, Università degli Studi La Sapienza Roma
Twenty-three patients (21 adults and 2
infants) with ALL1/AF4-positive ALL patients
were prospectively monitored by RT-PCR
between January 1992 and February 1999.
At presentation, a rearranged configuration
of the ALL1 gene and/or a t(4;11) translocation were present in all cases. Following
high-dose intensive induction and consolidation chemotherapy without bone marrow
transplantation, all patients achieved a
complete hematologic remission. By nested
RT-PCR (sensitivity 10-4), conversion to PCR
negativity was observed in 10 cases (43%).
All 13 patients who remained PCR positive
relapsed at a median time of 4 months
(range 1 - 20). Of the 10 patients who attained conversion to PCR negativity, 5 converted again to PCR positivity within 1 to
14 months. All 5 progressed to hematologic
relapse at 2, 3, 4, 7 and 7 months, respectively, from the reapparence of the ALL1/
AF4 transcript. For patients who never con-

verted to RT-PCR negativity, the actuarial
probability of relapse and survival was
100% and 0% at 14 and 24 months, respectively. By contrast, for the 10 patients
who reached a molecular remission, relapse
and survival rates were 71% and 53% at
84 and 100 months, respectively. A statistically significant difference between the two
groups was observed with regard to the
actuarial survival rate (p < 0.005). Altogether, this study represents the first prospective analysis of residual disease monitoring carried out in a substantial group of
t(4;11) ALL patients. Our results emphasize the clinical relevance of RT-PCR based
methods for the monitoring of minimal residual disease in this leukemic subset.

CO15
SERUM-FREE TRANSDUCTION OF
MOBILIZED BLOOD CD34+ CELLS, AS
PART OF A CLINICAL GENE MARKING
PROTOCOL
S. DEOLA, A. AIUTI, J. DANDO, F. FICARA, C. BORDIGNON,
M. BREGNI

Bone Marrow Transplantation Unit, Istituto
Scientifico H san Raffaele, and Telethon Institute for
Gene Therapy (TIGET), Milano, Italy
In the context of a hematopoietic cell gene
marking program in patients undergoing
high-dose chemotherapy with autografting
of mobilized blood progenitors, we developed an efficient short-time CD34+ cell
transduction method, using clinical-grade
culture reagents and serum-free culture
medium. Selected CD34+ cells were transduced with a retroviral vector encoding for
the truncated form of the human low-affinity receptor for nerve growth factor
(∆LNGFR), in the presence of clinical-grade
retronectin. The time of cell manipulation
was 3.5 days, and included a 24-hr cell
prestimulation, one 12-hr transduction, and
a 48-hr culture period after transduction.
Gene transfer rate was assessed by indirect flow cytometric evaluation of surface
∆LNGFR expression. During the procedure
the cells were cultured in X-VIVO10 medium, without serum and with clinical-grade
cytokines (thrombopoietin, Flt3-ligand and
steel factor) at 50 ng/ml concentration. We
have compared this strategy to a conventional transduction procedure, that used the
same conditions except for the utilization
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of IMDM supplemented with 10% FCS. Results are reported in the Table:
Day 0
Day 3.5
CD34+ cells CD34+ cells
(x10e3)
(x10e3)

Percent
transduction

Day 3.5
transduced
cells (x10e3)

Percent
transduction
of input cells

X-VIVO
Serum-free

653

1,135

14.8

167.9

25.7

IMDM
10% FCS

587

722.2

16.1

116.2

19.7

Despite of a comparable rate of transduction, serum-free conditions resulted in
higher absolute numbers of transduced
CD34+ cells (167 vs 116x10e3), due to an
increased CD34+ cell expansion rate, with
a favorable balance between rate of transduction of CD34+ cells and the maintenance
of an undifferentiated cell phenotype. We
conclude that a short-time serum-free
transduction procedure is not only feasible
for clinical purposes, but also increases
overall gene transfer rate in comparison to
conventional methods.

CO16
NK CELL RECOGNITION OF
HETEROLOGOUS GENES USED FOR
GENE THERAPY
C. LIBERATORE, M. CAPANNI, N. ALBI, I. VOLPI, E. URBANI,
L. RUGGERI, A. MENCARELLI, A. TOSTI, K. PERRUCCIO,
FR. GRIGNANI, A. VELARDI

Dipartimento di Medicina Clinica e Sperimentale,
Università di Perugia
NK cells express receptors (KIR) which,
upon interaction with their MHC class I
ligands, produce a signal inhibiting killing
of the autologous cell. Thus, NK cells are
activated in response to the missing expression of self class I molecules on target cells,
such as some allogeneic cells (see abstract
by Ruggeri et al. in this meeting). KIR also
distinguish peptides. Consequently, NK cell
recognition of class I alleles on target cells
is prevented, and NK lysis is triggered, by
amino acid substitutions along protective
peptides loaded onto class I molecules
(Malnati M. et al, Science 1995). Replacement of self peptides with endogenously
synthesized viral peptides may trigger the
NK cell killing of virus-infected cells
(Mandelboim O. et al., PNAS 1997) . This
study investigated the role of NK cells as
effectors of an immune response against
autologous cells modified by gene therapy.
T lymphocytes were transduced with LXSN,
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a retroviral vector adopted for human gene
therapy which carries the selectable marker
gene neo, and the autologous NK response
was evaluated. We found a) infection with
LXSN makes cells susceptible to autologous
NK cell-mediated lysis, b) expression of the
neo gene is responsible for conferring susceptibility to lysis, c) lysis of neo expressing cells is clonally distributed and mediated only by NK clones which exhibit HLABw4 allele specificity and bear KIR3DL1, a
Bw4-specific NK inhibitory receptor, and d)
the targets are cells from HLA-Bw4+ individuals. Finally, neo peptides anchoring to
the Bw4 allele HLA-B27 interfered with
KIR3DL1-mediated recognition of HLA-B27,
i.e., they trigger NK lysis. Moreover, neo
gene mutations preventing translation of 2
of the 4 potentially non-protective peptides
reduced KIR3DL1+ NK clone-mediated autologous lysis. Thus, individuals expressing Bw4 alleles posses an NK repertoire with
the potential to eliminate autologous cells
modified by gene therapy. By demonstrating that NK cells can selectively detect the
expression of heterologous genes, these
observations provide a general model of the
NK cell-mediated control of viral infections
(J Exp Med 1999, in press).
Supported by Telethon

CO17
CO-EXPRESSION OF MET AND ITS
LIGAND HEPATOCYTE GROWTH
FACTOR (HGF) IN HHV-8+ PRIMARY
EFFUSION LYMPHOMA
D. CAPELLO,1 M. PRAT,1 M. GALLICCHIO,1 E. MEDICO,2
D. VIVENZA,1 D. BUONAIUTO,1 A. GLOGHINI,3 G. AVANZI,1
A. CARBONE,3 G. GAIDANO,1 P. COMOGLIO,2 G. SAGLIO 4

Department of Medical Sciences, Amedeo Avogadro
University of Eastern Piedmont, Novara;
2
IRCC, University of Torino, Candiolo;
3
Division of Pathology, Centro di Riferimento
Oncologico - Istituto Nazionale Tumori, Aviano;
4
Division of Internal Medicine and Hematology,
Department of Clinical and Biological Sciences,
University of Torino, Orbassano, Italy
1

Primary effusion lymphoma (PEL) is a peculiar category of non-Hodgkin lymphoma
(NHL) characterized by consistent infection
by HHV-8. PEL selectively grows in liquid
phase in the serous body cavities with no
formation of solid tumor masses. The bio-
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logic basis of this growth pattern is unclear.
Previous studies suggested that PEL tumor
cells reflect a pre-terminal stage of B-cell
differentiation (pre-plasmacells). To corroborate this hypothesis, we have studied
PEL (n=13) for co-expression of MET and
its ligand HGF, which, in the hematopoietic
system, are selectively co-expressed by
multiple myeloma neoplastic plasmacells.
For comparison, a panel of high grade Bcell NHL composed of B-lineage diffuse large
cell lymphoma and Burkitt lymphoma (n =
34) was also tested. Expression of MET was
analyzed by multiple assays, including reverse transcriptase-polymerase chain reaction (RT-PCR), flow cytometry, immunocytochemistry (ICC), Western blot, and in vitro
tyrosine kinase activity assay (TK assay).
Expression of HGF was analyzed by RT-PCR,
scatter assay, and ELISA. All PEL tested coexpressed MET and HGF by RT-PCR. Coexpression of MET and HGF mRNA was selective for PEL and scored negative in other
B-cell NHL types. Flow cytometry and/or ICC
analysis demonstrated MET protein expression in selected PEL samples and analysis
by TK assay demonstrated that the MET
receptor expressed by PEL is functionally
active. Western blot analysis showed a basal
constitutive phosphorylation of MET in all
PEL analyzed, suggesting constitutive receptor activation. Scatter and ELISA assays
demonstrated that PEL cells release functionally active HGF protein (range: 0.5 >10 ng/ml). In vitro stimulation of PEL cells
with HGF induced a rapid increase of phosphorylation of the MET 145 kD b-chain,
confirming functional integrity of the MET/
HGF loop. The implications of these data
are twofold. First, co-expression of MET/HGF
is a selective feature of PEL among NHL and
corroborates the hypothesis that PEL is histogenetically related to pre-terminally differentiated B-cells. Second, because HGF
induces proliferation and motility, the MET/
HGF signal pathway may affect the biologic
properties and growth pattern of PEL.

CO18
CONSTITUTIVE EXPRESSION AND
TYROSINE PHOSPHORYLATION OF SHC
PROTEINS IN CHRONIC
MYELOGENOUS LEUKEMIA
A. BONATI1, C. CARLO-STELLA3, P. LUNGHI1, R. ALBERTINI1,
S. PINELLI1, E. MIGLIACCIO2, G. VALMADRE1, E. RIDOLO1,
I. TASSONI1, A. TABILIO4, P. DALLAGLIO1, P.G. PELICCI1,2

the 1Institute of Medical Pathology University of Parma;
2
the European Institute of Oncology, Milano;
3
the Chair of Hematology, University of Parma;
4
the Chair of Hematology, University of Perugia, Italy
Shc cytoplasmic proteins, including p66Shc,
p52 Shc , p46 Shc , are among the targets
through which growth factor receptors
transmit mitogenic signals. Shc proteins
become phosphorylated upon activation of
both receptor tyrosine kinases (RTKs) and
surface receptors that have no intrinsic TK
activity but can signal by recruiting and
activating cytoplasmic TKs. Unlike parental cells, fibroblasts overexpressing a human Shc cDNA acquire partial independence
from exogenous growth factors, show anchorage-independent growth and form
tumours in nude mice. Using continuous
leukemic cell lines, Shc proteins have been
shown to be substrates of BCR/ABL fusion
proteins. In this study, we investigated the
expression and tyrosine-phosphorylation
status of Shc proteins in chronic myelogenous leukemia (CML) primary cells. CD34+
cells from CML in blast crisis (n = 11) as
well as CD34+ and CD34- cells from CML in
chronic phase (n = 4) were studied. Normal CD34+ and CD34- cells from healthy
donors were also analyzed. Shc isoforms,
including p52Shc, p46Shc and p66Shc, were
demonstrated to be expressed and strongly
tyrosine-phosphorylated in CML in blastic
phase and in CD34+ cells of CML in chronic
phase. In contrast, Shc proteins were not
phosphorylated in normal marrow-derived
CD34+ cells which showed low or barely levels of Shc proteins tyrosine-phosphorylation. The lack of tyrosine-phosphorylation
of Shc proteins in normal CD34+ cells reflected a inactive functional status since
both Shc expression and tyrosine-phosphorylation were instead found in the normal
peripheral blood CD34+ cells from G-CSF
treated samples A co-immunoprecipitation
of Shc proteins with p210BCR/ABL or p190BCR/
ABL
but not with normal p145ABL was observed in CD34+ leukemic cells. Tyrosine-
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phosphorylation of the three Shc isoforms
was present in the immunoprecipitates.
These results suggest that Shc protein phosphorylation is an important step of activation of signalling pathways in CML CD34+
cells; this behaviour could create a cascade
of oncogenes activation beginning with
p210BCR/ABL and p190BCR/ABL constitutive phosphorylation which in turn activate Shc proteins. The nature of adaptor proteins of Shc
isoforms may facilitate to engineer novel
molecules to inhibit their functions, thus
blocking the dysregulated proliferation triggered by BCR/ABL by sparing CD34+ normal hematopoietic precursors.
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MULTIPLE MYELOMA

CO19
CHROMOSOMAL ABERRATIONS IN
NEWLY DIAGNOSED MULTIPLE
MYELOMA
N. TESTONI, D. RUGGERI, P. TOSI, C. CARBONI,
S. PELLICONI, E. IACURTI, G. MARTINELLI, S. RONCONI,
E. ZAMAGNI, M.CAVO, S. TURA

Istituto di Ematologia ed Oncologia Medica
Seràgnoli, Università di Bologna
Cytogenetic studies in multiple myeloma
(MM) are often limitated, because of difficulties to obtain a sufficient number of
evaluable metaphases, due to the low proliferative activity of neoplastic clone. Up to
now, few studies have assessed the impact
of specific abnormalities on prognosis and
focused on short survival for patients with
aberrations of chromosome 13 (monosomy
or partial deletion) and 11q13 (partial deletion or translocation). We have studied
the karyotypic pattern of 54 newly diagnosed patients with MM, enrolled onto
myeloablative therapy Bologna 96 protocol. An abnormal karyotype was detected
in 21 patients (42.9% of evaluable patients). Almost all patients showed a complex pattern, with hyperdiploidy in 5 patients (23.8%), pseudodiploidy in 9 patients
(42.9%) and hypodiploidy in 7 patients
(33.3%). The number of affected chromosomes ranged from 1 to 17 (median number 5), with at least one trisomy in 47.6%,
one monosomy in 42.9% and one translocation in 76.2% of patients with abnomal
karyotype. The most common numerical aberrations were chromosomes 3, 5, 9 e 15
trisomies and chromosome 13 monosomy;
while the structural aberrations involved
mostly 14q, 1p, 11q, 1q, 16p, 12p. The
involvement of 14q32 represented the most
common abnormality in MM. We have found
a cytogenetic involvement of the 14q32 in
about 30% of abnormal cases; these included 3 patients with t(11;14) (q13;q32)
and 1 patient with a variant t(1;11;14)
(q21;q13q32). Preliminar studies of
evaluable patients, at least after the first
phases of therapeutic protocol, the response
rate was 25% in the patients with chromo-

some 13 aberrations and 46.7% in the patients with normal karyotype. No patient
with chromosome 13 aberrations is in remission, while 27.3% of the patients with
diploidy and 7.1% of the patients with other
abnormalities are in remission. Further observations of follow-up of these patients are
necessary to define the possible role of chromosomal aberrations on prognosis in MM.

CO20
LOSS OF TCR DIVERSITY IN MULTIPLE
MYELOMA PATIENTS AFTER HIGHDOSE CHEMOTHERAPY AND
PERIPHERAL BLOOD PROGENITOR
CELL TRANSPLANTATION
S. MARIANI, M. COSCIA, B. BESOSTRI, S. PEOLA,
M. FOGLIETTA, A. BIANCHI, J. EVEN*, G. RESTAGNO°,
M. BOCCADORO, M. MASSAIA. A. PILERI

Divisione Universitaria di Ematologia, Torino, Italy;
°Dipart. di Patologia Clinica, O.I.R.M. SantAnna,
Torino, Italy *Inserm U2777/Dept. dImmunologie,
Institut Pasteur, Paris, France
The remission phase is currently considered as the most appropriate setting for
delivery immunotherapy-based regimens.
However, little is known about the T-cell
immune competence status of MM patients
in first remission after high-dose chemotherapy and peripheral blood progenitor cell
(PBPC) transplantation. We have investigated the overall complexity of the TCR repertoire expressed by MM in first remission
by estimating the reciprocal usage of functional BV gene segments and measuring in
each of them the distribution of the CDR3
region lenght. Starting from cDNA samples,
we used a combination of two PCR reactions, the second one named run-off and
made with fluorescent oligonucleotides;
then, the results have been submitted to a
software analysis. On average, the 33.6%
of the total TCRBV repertoire in each individual MM showed an oligoclonal CDR3
lenght distribution vs the 3.2% in the controls. The TCRBV repertoire analysis was
extended to MM patients at diagnosis and
patients with monoclonal gammopathy of
undetermined significance (MGUS). On average, oligoclonality involved the 18.0%
and 5.5% of the whole TCRBV repertoire in
MM patients at diagnosis and MGUS, respectively. Thus, evolution from MGUS to
overt MM is associated with a loss of TCR
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diversity, while the further loss of TCR diversity observed in the remission phase is
likely due to the transplantation procedure
itself. Thus, any immunotherapy-based approach delivered in the remission phase
should be aimed at: 1) recruiting tumor-specific T-cell effector clones; 2) recovering the
overall complexity of the TCR repertoire.

CO21
CLINICAL VALIDATION OF
DIAGNOSTIC CRITERIA FOR LOW RISK
IgG MGUS
L. BALDINI, A. GUFFANTI*, M. COLOMBI, A. ALIETTI,
M.L. LA TARGIA, R. CALORI, G. ANNONI°, A.T. MAIOLO

Servizio di Ematologia,°Divisione di Geriatria,
Università degli Studi, Ospedale Maggiore,
I.R.C.C.S. and *Divisione di Medicina I, Ospedale
Fatebenefratelli e Oftalmico, Milan
During the course of a recent investigation of 386 patients with MGUS monoclonal
gammopathy (Blood: 87, 3, 912, 1996), we
defined the hematological variables
characterising a group of patients at very
low risk of evolution (low-risk MGUS), in
whom a non-invasive diagnostic approach
and a relatively contained follow-up could
be adopted. We here report the follow-up
data relating to a group of patients with
low-risk IgG MGUS, with the aim of validating our previous proposal in terms of
the risk of evolution into multiple myeloma
(MM). The diagnostic criteria of low-risk IgG
MGUS were as follows: serum MC ≤1.5 g/
dL; absence of Bence-Jones proteinuria;
normal serum polyclonal Ig levels, hematic
crasis and renal function; absence of symptoms. Since 1996, the patients satisfying
these criteria at diagnosis have not undergone skeletal radiology or bone marrow aspiration; the frequency of clinical and hematological examinations is four-monthly
in the first year, si-monthly in the second,
and annually thereafter. The frequency of
evolution into MM was evaluated in 178 patient with low-risk and 140 with non lowrisk IgG MGUS. The distribution of the main
clinical variables were as follows (low-risk
vs non low-risk): M/F ratio: 0.93 vs 0.73;
median age: 59 (21-84) vs 61 (20-86)
years; κ/λ ratio: 1.86 vs 1.78; median serum MC (g/dL): 1.2 (0.2-1.5) vs 1.9 (0.53.5). The median follow-up was 80 (24-240)
vs 66 (12-156) months. Only one patient
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in the first group developed symptomatic
MM (8 years after diagnosis) vs. 16 in the
second group (4 stage I, 12 stage II-III; 6
deaths) (p<0.001). These data support the
diagnostic definition of low-risk IgG MGUS
and, in such cases, justify a non-invasive
diagnostic approach.

CO22
PROSPECTIVE RANDOMIZED STUDY OF
MELPHALAN + PREDNISONE (MP) VS
MELPHALAN + PREDNISONE +
IDARUBICIN (MIP) IN NEWLY
DIAGNOSED MULTIPLE MYELOMA
PATIENTS
P. TOSI, M. CAVO, S. RONCONI, E. ZAMAGNI, M. BENNI,
S. TURA, ON BEHALF OF BOLOGNA 95" PROTOCOL

Institute of Hematology and Medical Oncology
Seràgnoli, Bologna University, Italy
Combinations of antracyclines and alkylating agents are widely used in the treatment of multiple myeloma (MM). In comparison to Doxorubicin and Daunorubicin,
Idarubicin (IDA) is less cardiotoxic and its
intracellular metabolism is relatively independent on multiple drug resistance mechanisms. Furthermore, its oral formulation
possesses an acceptable bioavailability, thus
rendering the drug suitable for outpatient
treatments. Aim of this study was to evaluate the efficacy and toxicity of an IDA-based
intensified induction therapy (MIP) compared to classical MP induction, in newly
diagnosed MM patients aged > 60. Between
October 95 and April 99, 308 patients entered the study; treatment is still ongoing
in 72 patients, while 236 (112 male, 124
female, median age 69 years) are presently
evaluable. 155 patients were enrolled in the
MIP arm (Melphalan 10mg/sqm/
day+Prednisone 80mg/sqm/day+ IDA
5mg/sqm/day, day 1→4/month x 6 courses)
and 81 in the MP arm (Melphalan 10mg/
sqm/day + Prednisone 80mg/sqm/day, day
1→4/month x 6 courses). At present, 178
patients have completed the protocol, while
in 58 patients tratment was stopped (25%
MIP, 15% MP, 3.8% early death < 3
months). Clinical-hematologic characteristics were similar in the two groups of patients. Median treatment duration was 160
days for MIP and 166 days for MP, with a
dose intensity index of 85% and 81% re-

26

September 26-29, 1999 - Torino-Lingotto, Italy

spectively. All the patients that were enrolled to treatment were considered
evaluable (intention-to-treat); a response
greater than 50% was obtained in 51% of
cases (MIP = 49%, MP = 55%, p = ns), 16
patients (6.7%) showed a complete remission with disappearance of M component
at immunofixation (MIP = 8%, MP = 5%, p
= ns). Patients enrolled in MIP protocol
showed significantly lower PMN counts after treatment (WHO grade 3-4 neutropenia
after courses 1, 2, 5 and 6; p<0.05); they
have also experienced a higher incidence
of febrile episodes (43% vs 23% in MP
group, p=0.009). Median survival is 9
months and 12 months for patients treated
according to MIP and MP regimen, respectively (p=0.032). Our present data seem to
demonstrate that addition of IDA does not
increase the efficacy of classical MP regimen.

CO23
HIGH DOSE CHEMOTHERAPY AND
TANDEM AUTOLOGOUS PERIPHERAL
BLOOD STEM CELL TRANSPLANTATION
AS FRONT LINE TREATMENT IN
SYMPTOMATIC MULTIPLE MYELOMA
PATIENTS
B. COMOTTI, A.M. BARBUI, M. BUELLI, P. VIERO, E. OLDANI,
P. BELLAVITA*, A. RAMBALDI, T. BARBUI

Division of Hematology and Blood Bank*,
Ospedali Riuniti di Bergamo
Since September 1993, 60 newly diagnosed consecutive Multiple Myeloma (MM)
patients, less than 65 years old, were referred to our institution to be enrolled in a
High Dose Sequential (HDS) chemotherapy
program based on 3 cycles VAD followed
by Cyclophosphamide (CTX, 7 gr/sqm) +
G-CSF (5 mcg/kg/day) for peripheral blood
stem cell (PBSC) collection. Patients were
then planned to receive autologous PBPC
to support tandem sequential transplants
(TRX) conditioned with Melphalan (200 mg/
sqm) and Melphalan (140 mg/sqm) plus
Total Body Irradiation (TBI, 1200 cGy), respectively. Fifty nine patients completed
VAD induction therapy while first and second TRX were performed in 57 and 41 patients, respectively. Complete Remission
(CR) was obtained in 5 patients (8%) after
VAD, in 25 (42%) after the first TRX and 7
additional patients obtained CR after the

second myeloablative procedure (50%).
The main results of the study are summarized in the Table
Therapy

N.Patients

VAD
HD CTX
1° TRX
2° TRX

59
58
57
41

Cumulative- Response
=75%
=90%

43
52
73
85

28
40
65
73

(%)
RC

8
27
42
50

The median time to neutrophil engraftment
(more than 0.5 x 109/L neutrophils) after
the first and second TRX was observed after 10 and 9 days respectively while a stable
platelet recovery (more than 20 x 109/L
platelets) was documented at day +10 and
+11. As a maintenance treatment, Interferon-a was administered to 24 patients
untill disease progression or relapse. By an
intention to treat analysis and with a median follow-up of 1.9 years (range 0.2-5.4)
the actuarial 5 year Event Free Survivall
(EFS) and Overall Survivall (OS) are 37%
and 51%, respectively. As comparison, the
actuarial 5 year OS of our 57 historical controls treated by conventional chemotherapy
programs (MP, VMCP and/or VBAP) is 27%.
These results suggest that HDS chemotherapy and tandem autologous PBPC transplantation is a feasible procedure and apparently is associated with a better survivall
(p = 0.03) when compared to conventional
treatments.

CO24
DOSE-INTENSIVE/DOSE-DENSE
MELPHALAN WITH STEM CELL
SUPPORT (MEL100) IS SUPERIOR TO
STANDARD TREATMENT IN MYELOMA
PATIENTS
A. PALUMBO, S. TRIOLO, C. ARGENTINO, S. BRINGHEN,
A. DOMINIETTO, C. RUS, P. OMEDÈ, C. TARELLA, A. PILERI,
M. BOCCADORO

Divisione di Ematologia dellUniversità di Torino,
Az. Ospedaliera S. Giovanni Battista - Torino - Italy
Dose intensive chemotherapy with stem
cell support has been reported to improve
response rate and survival in multiple myeloma patients. Several studies have evaluated the toxicity and efficacy of one or two
cycles of melphalan 200 mg/m2. In this
study we investigate a new dose-intense /
dose-dense regimen where repeated infu-
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sions of melphalan 100 mg/m2 (MEL100)
were delivered. Clinical outcome of myeloma patients receiving MEL100 was then
compared with that of patients receiving
melphalan 200 mg/m2 followed by autologous transplantation (AT) and oral
melphalan and prednisone (MP) conventional chemotherapy. After cyclophosphamide (4gr/m2) and G-CSF (10 µg/Kg/die)
three leukapheresis were performed and
harvests cryopreserved. Melphalan 100 mg/
m2 (MEL100) was infused with stem cell
support and repeated after 2 months. The
third MEL100 course was only delivered to
patients who did not reached complete remission after 2 MEL100 courses. Seventyone myeloma patients up to the age of 74
entered the protocol at diagnosis. After the
first course, the median duration of severe
neutropenia and thrombocytopenia was 5
and 2 days respectively. Transfusion requirement was needed in 60% of patients.
Mucositis was observed in 14% of patients.
Fever of unknown origin was the major extra-hematologic toxicity affecting 27% of
patients, and requiring hospitalisation in
25%. No cumulative toxicity was observed
after the second and third course. The clinical outcome of patients receiving MEL100
was compared with 71 pair matches (median age 64) selected from patients treated
at diagnosis with MP to match for age and
ß2-microglobulin. Patients receiving
MEL100 were also compared with historical control of 54 patients treated at diagnosis with single or double AT. Complete
remission was 47% after MEL100, 5% after MP, and 50% after AT. Median eventfree survival was 34 months in the MEL100
group, 17.7 months in the MP group, and
38.9 months in the AT. Both MEL100 and
AT had a significantly longer event-free survival (p < 0.0002) than the MP group. Median overall survival was 56+ months for
MEL100, 48 months for MP, and 77.4
months for AT. In conclusion, we have demonstrated that MEL100 is a safe and effective procedure. Compared with MP, both
MEL100 and AT improved clinical outcome
of myeloma patients.
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MULTIPLE MYELOMA: THE NUMBER OF
REINFUSED PLASMA CELLS IN
PATIENTS TREATED WITH
INTENSIFIED CHEMOTHERAPY IS NOT
RELATED TO PATIENT PROGNOSIS
P. OMEDÉ, A. PALUMBO, A. DOMINIETTO, C. ARGENTINO,
S. BRINGHEN, F. GIARETTA, L. GIACCONE, C. RUS,
B. ORTOLANO, S. TRIOLO, A. PILERI, M. BOCCADORO

Divisione Universitaria di Ematologia, Azienda
Ospedaliera S. Giovanni Battista di Torino, Torino, Italy
In Multiple Myeloma (MM), a major concern in autotransplant with PBPC is represented by the presence of contaminating
tumor cells always detected in PB and
staminoapheresis products by molecular biology techniques. Reinfusion of plasma cells
(PC) during autotransplant could be related
to disease recurrence in MM. The relationship between the number of reinfused PC,
response to chemotherapy and event-free
survival (EFS) have been evaluated in 77
MM patients at diagnosis treated with intensified chemotherapy between March
1995 and December 1998. PBPC
mobilisation was obtained with cyclophosphamide and G-CSF; patients were then
treated with melphalan 100mg/m 2
(MEL100) followed by PBPC support. Two
to three courses were administered with a
two-months interval. PC were detected and
quantitated by cytofluorimetric analysis by
labelling cells with monoclonal antibodies.
Anti-CD38, CD138, and anti-cytoplasmic Ig
were used to identify PC. Median number
of reinfused PC was 4.02 x106/Kg (range:
0.5-30.94). No correlation has been demonstrated between the number of reinfused
PC and response to chemotherapy: patients
reaching CR received 3.75x106/Kg PC, while
those with a PR or no response received
5.9 and 3.2x106/Kg PC, respectively. Similarly, no correlation was observed between
the number of reinfused PC and EFS. EFS
was 40.9 months for patients receiving less
then 4.02 x106/Kg PC, 36.4 months for
those receiving more than median value
(p=0.55). Phenotypical analysis of BM and
circulating PC present in staminoapheresis
collections showed a marked difference in
surface antigen pattern: BMPC are predominantly CD45-, CD19-, CD56+, while contaminating PC are CD45+, CD19+, CD56-;
proliferative activity of PC, analyzed by
cytofluorimetric techniques, was signifi-
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cantly higher in contaminating PC than
BMPC (18.6% +/-2.7% vs 2.5% +/-1.2;
p<0.05). Reinfusion of contaminating
plasma cells are not related to patient outcome. Thus, these data suggest that in vitro
purging techniques cannot avoid disease recurrence.

CO26
ALLOGENEIC TRANSPLANTATION IN
MULTIPLE MYELOMA: FAVORABLE
RESULTS WITH THE USE OF
PERIPHERAL BLOOD STEM CELLS
I. MAJOLINO, P. CORRADINI, R. SCIMÈ, A. SANTORO,
C. TARELLA, A. CRESCIMANNO, A.M. CAVALLARO,
A. PALUMBO, A. INDOVINA, M. MUSSO, D. CARACCIOLO,
M. BOCCADORO, R. MARCENÒ, G. MARIANI, A. PILERI

Division of Hematology, Ospedale V. Cervello and
Chair of Hematology, Policlinico Universitario,
Palermo; University Division
of Hematology, Ospedale S.Giovanni Battista,
Torino
In multiple myeloma (MM) allogeneic
transplantation is able to induce complete
and durable responses, but is accompanied
by a high mortality. With the aim of reducing TRM, we have employed allogeneic peripheral blood stem cells (PBSC) in 18 patients with MM (M/F=15/3; age 48 a., range
35-55). The donors were HLA-identical siblings. For PBSC mobilization they received
G-CSF or GM-CSF followed by G-CSF. The
characteristics of the patients were the following: IgG=12, IgA=1, IgD=1, BJ=3, nonsec=1; stage II=1, stage III=16, PC leukemia =1. Interval from diagnosis = 8
months (range 4-39). 17 patients are
evaluable for transplant results. At the time
of allograft 3 were in CR, 6 in PR, 6 were
refractory and 2 in progression. Conditioning was busulfan-melphalan (N=16) o
busulfano-cyclophosphamide (N=1). The
graft contained 13.1 (range 4.4-24.1) x
10^6/kg CD34+ and 2.3 (range 0.9-7) x
10^8/kg CD3+ cells. GVHD prophylaxis was
CSA-MTX in all. Engraftment was rapid, with
0.5 x 10^9/L PMN and 50 x 10^9/L platelets on day 12 and 13, respectively. 10
patients developed acute GVHD ≥ grade II
(grade II in 7, grade III in 2, grade IV in 1).
Following transplantation, 13 patients
(86%) attained a CR, one of them 13
months following transplantation. 5 patients
have died, at 1-5 months, and 10 are in CR

at 6-42 months (median 25) from the allograft. In 8 of 10 patients a negative PCR
assay for IgH gene rearrangement (patientspecific probes) was demonstrated in at
least one post-graft bone marrow examination. Overall survival is 70%, and progression-free survival 45% at 46 months.
PBSC can make the allogeneic transplantation in MM more easily applicable, but a
more extended study is necessary to assess the impact of the method on disease
eradication.

CO27
ALLOTRANSPLANT FOR MM DURING
1988-1998: REDUCED
TRANSPLANT-RELATED MORTALITY
AND ATTAINMENT OF PROLONGED
CLINICAL AND MOLECULAR
REMISSION
M. CAVO, G. BANDINI, P. TOSI, E. ZAMAGNI, S. RONCONI,
C. TERRAGNA, G. MARTINELLI, R.M. LEMOLI, M.R. MOTTA,
S.RIZZI, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli, University of Bologna
At the Institute of Hematology and Medical Oncology Seràgnoli, the University of
Bologna, 57 pts (median age, 43 yrs; stage
III, 63%; refractory or progressive, 57%)
have received allogeneic stem cell transplants (allo TX) from HLA-identical sibling
donors between 1989 and 1998. Conditioning treatments, the source of hemopoietic
stem cells and methods to prevent GVHD
were different over the following periods of
the study. Years 1989-1993: 21 pts, BU-Cy
4, bone marrow (BM), CsA + MTX. Years
1993-1995: 16 pts; Cy + HDM + TBI, BM,
T-cell depl. Years 1995-1998: 17 pts; Cy +
HDM + TBI, peripheral blood (PBSC) in 88%
of pts, CsA + MTX. Nineteen pts (36.5% of
all pts; 47.5% of those evaluable) attained
stringently defined CR. Transplant-related
mortality (TRM) was 29.6%, with infection
being the leading cause of death. The corresponding figures in groups 1 to 3 were
38%, 37.5% and 18%, respectively. Survival was 50% at 2 yrs, 38% at 3 yrs and
33% at 6 yrs. The relapse rate of pts who
attained post-TX CR was approximately
50% at 5 yrs. The following variables were
significantly related with TX outcome: attainment of CR and overall survival=both
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chemosensitive disease and female sex;
progression-free survival=chemosensitive
disease. Case-matching analysis between
a subgroup of 12 pts receiving PBSC-allo
TX and a control subgroup of pts who were
transplanted with BM revealed a lower TRM
and a higher frequency of chronic GVHD in
the PBSC subgroup as compared to the BM
subgroup (13% vs. 42% and 20% vs. 45%,
respectively). Finally, retrospective detection of MRD by ASO-PCR showed persistently negative PCR results in 8 out of 12
pts who attained clinical remission and could
be evaluated. Four of these pts remained
in continuous clinical and molecular CR for
3 to 9 yrs. It is concluded that allo TX can
be actually offered to MM pts at a risk of
death comparable to that expected with any
other hematologic malignancy. This procedure is associated with prolonged clinical
and molecular remission in a certain fraction of pts, especially if they are females
and/or have chemosensitive disease at TX.
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is highly associated with LPD and MPD:
therefore a form of AvWS must be supected
when an excessive bleeding occurs in patients with LPD and MPD.

HEMOSTASIS AND
THROMBOSIS
CO28
ACQUIRED VON WILLEBRAND
SYNDROME (AvWS) IS HIGHLY
ASSOCIATED WITH LYMPHO-MYELOPROLIPHERATIVE DISORDERS:
REPORT ON 211 CASES OF THE
INTERNATIONAL REGISTRY OF AvWS

CO29
MOLECULAR MECHANISMS
PREDISPOSING TO ISCHEMIC
JUVENILE STROKE

A.B. FEDERICI, J.H.RAND, P. BUCCIARELLI, P.M. MANNUCCI
(ON BEHALF OF THE INTERNATIONAL SCIENTIFIC SUB-COMMITTEE
ON VWF)

(1) Institute of General Pathology and Oncology,
(2) Institute of Internal Medicine, University
Federico II of Naples. (3) Unit of Atherosclerosis
and Thrombosis, IRCCS; San Giovanni Rotondo
(FG). (4) Institute of Internal Medicine and
Geriatry, University of Palermo. (5) Laboratory of
Haemostasis and Thrombosis, New Pellegrini
Hospital; Naples

Angelo Bianchi Bonomi Hemophilia Thrombosis
Center, IRCCS Maggiore Hospital - University of
Milan, Italy and Mount Sinai Medical Center, New
York, USA
Introduction: Acquired von Willebrand
syndrome (AvWS) is a rare acquired bleeding disorder similar to the congenital vWD
in terms of laboratory findings. Diagnosis
of AvWS can be very difficult and treatment
has usually been empirical. Aims of the
study: a retrospective analysis of the patients with AvWS reported to propose better strategies to identify and characterize
new cases of AvWS. Methods: A questionnaire, devised to collect specific information on AvWS, was sent to all the members
of ISTH. Results: Information about 221
patients from 50 Centers world-wide were
collected and analyzed by the coordinators.
AvWS was associated with lympho-proliferative (LPD,47%) or myelo-proliferative
(MPD,19%) disorders, cardiovascular diseases (CVD,13 %), neoplasia (NEO,7 %)
and others diseases (OTH,14 %). The results (as % or mean values) are:
AvWS (total,221):

sex (% of male)
age at onset (yrs, mean)
bleeders (%)
in follow-up (%)
vWF:Ag (U/dL, mean)
vWF:RCo(U/dL,mean)
fVIII:C (U/dL,mean)
pos anti-FVIII/vWF (%)

LPD(98) MPD(40)

CVD(27) NEO(14) OTH(32)

59
63
70
58
25
8
21
14

38
46
38
18
68
22
33
2

56
57
11
59
120
68
131
n.t.

50
61
50
50
32
17
23
14

46
62
50
67
31
7
25
12

31
38
16

15
5
0

7
7
0

21
43
14

19
22
3

Effective therapy with:

ddavp (%)
fVIII/vWF conc (%)
immunoglobulin (%)

Conclusions: our data suggest that AvWS

D. DE LUCIA (1), S. PEZZELLA (1), V. DEL GIUDICE (1),
M. LAURETANO (1), G. MAISTO (1), R. MAROTTA (1),
F. DE FRANCESCO (2), M. MARGAGLIONE (3), E. GRANDONE
(3), G. DI MINNO (4), M.L. PAPA (5)

The main causes of ischemic stroke are
atherothromboembolism and thrombotic
occlusion of lipohyalinotic small-diameter
end arteries. Marked differences are also
seen between younger and older patients
as to the risk factors of stroke. In juvenile
(<40 years) stroke patients, unusual causes
like migrainous stroke and mitral valve prolapse appear to be more frequent, whereas
in older (>40 years) patients the classical
cardiovascular risk factors of hypertension,
diabetes, high cholesterol, myocardial infarction, and cardiac arrhytmias are seen.
Although 4% of cerebral infarcts in the
young can be attributed to hematologic disturbances that predispose to thrombosis,
the frequency of cerebral infarcts caused
by prothrombotic states is not known. To
evaluate the role of gene polymorphisms
in the genesis of cerebral infarcts in young
patients, we quantitated these mutations
in a group of patients with idiopathic cerebral infarction and compared the results
with those of healthy control subjects
matched for age and sex. We genotyped
164 consecutive patients under 40 years of
age with cerebral infarction of undetermined
cause. Mutations in FV and FII genes, and
polymorphisms in MTHFR, PAI-1 and ACE
genes were carried out. Factor V Q506 allele was found in 7 (4.3%) patients compared to that observed in control group (2;
1.2%. X2=.001; p=ns). Factor II A20210
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allele was depicted in 17 (10.3%) patients
(in 1 at homozygous form) compared to 3
(1.8%) in controls (X2=.9; p= ns). The
C677T transition in the MTHFR gene was
found in 72 (44%) at heterozygous state
and in 39 (24%) at homozygous state.
Genotype frequencies in control subjects
were 58 (35%) for heterozygotes and 12
(7.3%) for homozygotes (X 2 =5.19;
p=0.02). PAI-1 4G allele was detected in
120 (55.2%) patients compared to that
found in control group (77, 30.4%; X2=5.3;
p= 0.02). The frequency of D allele in ACE
gene polymorphism was 61% in patients
while in controls ranged 37% (X2=4.0;
p=0.04). Our data show that polymorphisms of the genes of the natural anticoagulant system and vascular vessel wall are
more frequent in young individuals suffering from ischemic stroke compared to
healthy subjects. From a clinical point of
view, these informations would be beneficial for studies which will investigate inherited basis of arterial brain thrombophilia.

CO30
MODULATION OF THE
HYPERCOAGULABLE STATE BY
ALL-TRANS-RETINOIC ACID IN
PATIENTS WITH BREAST CANCER
A. FALANGA, *S. TOMA, R. CONSONNI, *R. PALUMBO,
*P. RAFFO, S. MARZIALI, **G. DASTOLI, T. BARBUI

Hematology Dept., Ospedali Riuniti, Bergamo;
* National Cancer Istitute , CBA, Genoa; and
**Roche S.p.a., Monza; Italy
Activation of the hemostatic system and
thrombotic complications are frequent in
malignant disease. The differentiating
therapy with all-trans-retinoic acid (ATRA)
efficiently controls the severe coagulopathy
associated with acute leukemias. To evaluate whether ATRA is able to modulate blood
clotting activation and thrombotic events
also in solid tumors, we have prospectively
studied fifty-five consecutive patients with
locally advanced operable breast cancer
enrolled in a phase Ib Italian study of biological activity and safety of ATRA ±
Tamoxifen (Tam) ± Interferon alpha 2
(IFN). Pre-operatively, patients (n = 5 /
group) were treated for 21 days with escalating doses ATRA (15, 45, 75 mg/m2/d
on alternate days; groups A15, A45, A75)
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or ATRA + 20mg/d T (groups A+T) or ATRA
+ Tam + 3 M IU/d INF (groups A+T+I).
Two groups received Tam (group T) or INF
(group I) alone, respectively. Plasma
samples from all subjects were obtained at
baseline, on days 7, 14 and 21 of therapy
and 30 days after operation (performed
within 28 days from start). Parameters
measured were: 1. markers of hypercoagulation (TAT complex, F1+2, D-Dimer,
FVIIa); 2. fibrinolysis proteins (t-PA, PAI1, and euglobulin lysis area [ELA]); and 3.
endothelium activation markers (thrombomodulin [TM] and von Willebrand factor
[vWF]). At baseline the overall cancer patient group showed levels of TAT, F1+2, DDimer, FVIIa and PAI-1 significantly greater
than those of a control non-cancer subject
group. During treatment, the hypercoagulation markers were not different between A15, A45, A75 groups, but after operation were decreased in A45 and A75
groups compared to A15. In A+T groups,
there was a significant decrease in TAT, DDimer and FVIIa levels compared to the
group on T alone (F1+2 and FVIIa;
p<0.05), with no changes in t-PA , PAI-1,
TM and vWF levels. IFN addition (groups
A+T+I) did not affect the plasma markers
of hypercoagulation within and between
groups, but significantly increased the endothelial damage markers (eg., A+T+I
group: vWF and TM on day 0 vs day 21,
p<0.01). In conclusion the results of this
study suggest that ATRA given pre-operatively to breast cancer patients modulates:
1. the cancer-associated hypercoagulable
state, particularly in subjects receiving
Tam, and 2. the endothelium activation/
damage parameters in patients receiving
IFN. They also suggest a reduction in clotting activation post-operatively in subjects
receiving the highest doses of ATRA. However no clinically evident thrombotic events
were recorded in any of the study groups
of patients.
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CO31
INCREASED PREVALENCE OF
THROMBOSIS IN PATIENTS WITH
MULTIPLE CAUSES OF
THROMBOPHILIA
G.FINAZZI, R. CONSONNI, S. MARZIALI, M. ZANOTTI,
T. BARBUI

Divisione di Ematologia, Ospedali Riuniti di Bergamo
From 1984 to 1999 we studied 275 patients with hereditary thrombophilia belonging to 105 families. 253 (92%) patients
showed a single cause of thrombophilia
(FVLeiden =149; FII20210=57; PC =13;
ATIII =14; PS =20), whereas 22 had two
or more associated causes of congenital or
acquired thrombophilia (FVLeiden+
FII20210=9; FVLeiden+HOCys=3; FVLeiden+
LAC=1; FII20210+PS =1; FII20210+PC= 1;
PC+HOCys =1; FII20210+LAC=4;FVLeiden+
FII20210+HOCys = 1; FVLeiden + LAC+
HOCys = 1). In this study we compared the
two groups of patients with single or multiple thrombophilic defect for the prevalence, type (arterial or venous) and recurrence of thrombosis and age of onset of the
first thrombotic event. The prevalence of
thrombosis was significantly higher
(p<0.0001) in patients with multiple than
those with single defect (86.3 % vs 38.3%;
vd tabella). The difference remained significant also when the prevalence was calculated only in the family members excluding propositi (75% vs 12%, p<0.0001).
On the contrary, significant differences between the two groups were not observed
for the type of thrombosis (78.9 % venous
events in patients with multiple defects,
80.4 % venous events in those with single
defect), recurrence (multiple = 36.8%;
single = 34.02%) and median age of onset
of the first thrombotic event (multiple:
median = 38 years, range= 23-56; single:
median = 31 years, range = 1-70). This
study shows an increased thrombotic risk
in patients with multiple causes of thrombophilia and, thus, confirms the importance
to assess other congenital and acquired
thrombophilic factors also in patients with
an already diagnosed hereditary thrombophilia.

CO32
AUTOLOGOUS TRANSFUSION OF
CRYOPRESERVED PLATELETS
FOLLOWING HIGH DOSE
CHEMOTHERAPY AND STEM CELL
TRANSPLANTATION
C.L. BALDUINI, C. PEROTTI, P. NORIS, G.A. DA PRADA,
S. BELLETTI, L. TORRETTA, S. SIENA, P. PEDRAZZOLI

Medicina Int. e Oncologia Med. - Immunoematologia
e Trasfusionale, IRCCS S. Matteo-Università di
Pavia; Oncologia Medica, IRCCS S. Maugeri, Pavia;
Oncologia, Ospedale Ca Granda, Milano
Thrombocytopenia following high-dosechemotherapy and stem cell transplantation is usually short and the possibility of
supporting patients with cryopreserved au-
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tologous platelet concentrates may be considered. To evaluate this technique, we applied it to women undergoing myeloablative
therapy for high-risk breast cancer. Platelets were collected by plateletapheresis at
platelet rebound following cyclophosphamide administration, frozen and reinfused
when platelet count dropped below 20x109/
l after thiotepa and L-PAM + autologous
stem cell transplantation. In a first group
of 32 patients, platelets were cryopreserved
in 5% DMSO at -180°C after computer-controlled rate (CR) freezing. Platelet loss during freezing-thaw-wash procedure was
37%. 28 patients required platelet support:
24 received only autologous platelets, while
4 required additional allogeneic support.
Mean corrected count increment (CCI) at 1
hour was 8.7x109/l (CCI in 15 control patients supported with fresh allogeneic platelets: 13.3). In vitro release reaction and
aggregation of cryopreserved platelets was
60% of fresh allogeneic platelets. In a second group of 14 women, autologous platelets were cryopreserved in 2% DMSOThromboSol either by direct insertion in a
-80°C freezer or by CR freezing and storage in liquid nitrogen. Platelet loss was 50%
in both groups. 6 of 7 patients receiving
platelets cryopreserved at -80°C (mean
CCI: 2.0) required additional allogeneic
platelet support, while only 1 of 7 patients
receiving transfusion of CR frozen platelets
required allogeneic transfusion (mean CCI
9.1). With both freezing techniques, platelet aggregation was reduced to 25% of control and 25% of platelets had increased surface expression of activation antigens and
reduced expression of GPIb. Membrane
GPIIb-IIIa was reduced only in platelets
cryopreserved at -80°C. In conclusion, autologous transfusion of cryopreserved platelets is feasible and storage in liquid nitrogen with 5% DMSO following CR freezing
is actually the method of choice.
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PLATELET TRANSFUSION AFTER BEAM
HIGH-DOSE CHEMOTHERAPY IN
PATIENTS WITH LYMPHOMA:
PROGNOSTIC FACTORS AND
GENERATION OF A RISK MODEL
A. ROSSI, S. CORTELAZZO, P. BELLAVITA*, E. OLDANI,
V. GOTTARDI. T. BARBUI

Divisione di Ematologia e *Servizio di
Immunoematologia e Centro Trasfusionale, Osp.
Riuniti di Bergamo
Purpose: to identify risk factors for chemotherapy-induced thrombocytopenia requiring platelet transfusions (PT) in patients
(pts) with non-Hodgkin lymphoma (NHL)
or Hodgkins Disease (HD) undergoing autologous stem cell autotransplant (ASCT)
after BEAM high-dose chemotherapy (HDC).
Patients and methods: since May 1989
to March 1999 171 pts (median age 45
years, range 16-67) with NHL or HD were
treated with BEAM HDC followed by ASCT.
The graft consisted of peripheral blood stem
cells (PBSC, 149 pts), bone marrow (BM,
18 pts) or both (4 pts). In 94 pts the transplant was given as part of upfront therapy
while in 77 pts was carried out as part of
salvage treatment for resistant or relapsed
NHL or HD. PT were given prophylactically
if platelet count was less than 20.000/mcl
and therapeutically whenever necessary.
The following prognostic factors were examined: characteristics at presentation
[age, gender, histology, stage, performance
status, LDH, extranodal sites, previous chemotherapy regimens and cycles, PT before
transplant], at transplant time [number of
CD34+ cells reinfused, type of reinfusion
(BM- vs PBSC vs BM+PBSC), platelet count,
state at transplant (CR vs PR vs NR/
PROGR)] and after transplant [infections,
hemorrhagic events, G-CSF, red blood cell
transfusions]. Results: 32% of pts in first
line and 38% of resistant or relapsed pts
were transfused more than 2 times and significant hemorrhagic events (EORTC grade
2) were observed in 23% and 24% of the
two groups. The use of G-CSF, infections,
platelet count <100.000/mmc, transplant
with BM stem cells, number of CD34+ cells
< 4 x 106/kg and age >45 years were associated with increased need of PT by
univariate analysis; only N° of CD34+ cells
(0.046), G-CSF (0.009), platelet count less
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than 100.000 /mmc (0.000) and source of
stem cells (0.006) retained prognostic significance by multivariate analysis. Using
these 4 parameters, a risk model was created giving each variable an arbitrary risk
coefficient of 1. Thus, the calculated probability of being transfused more than 2
times was 5%, 32% and 89% for pts with
0,1 and more than 1 risk factor respectively.
Conclusions: The risk index detected in
the setting of transplanted lymphoma pts
could be useful to identify pts at high risk
for chemotherapy-induced thrombocytopenia requiring PT. This group might be suitable for exploring the role of thrombopoietic
factors to reduce the need for platelet support.

CO34
PLATELET ACTIVATION IN
CONCENTRATES FOR TRANSFUSION
USE; A STUDY WITH THE EMPLOYMENT
OF THE ANNEXIN V
A. SANTAGOSTINO, V. BOLIS, R. CAMINITI, P. PROSPERI,
M. ROCCELLA CONTI

Servizio di Immuno-ematologia, Ospedale S.Andrea,
Vercelli
Previous studies demonstrated that the
employment of a recombinant placental
protein, the annexin V, might represent a
very highly sensitive and specific method
to recognize activated platelets. This protein interacts with the prothrombinasebinding anionic phospholipids exposed on
platelet surface upon activation. This probe
is more sensitive than others previously
utilized for in vivo and in vitro detection of
activated platelets including monoclonal
antibodies like CD63, CD62p and PAC1. In
the present study we wanted to apply
annexin V test in order to evaluate the platelets activation state in concentrates collected by apheresis, conducted with an
Autopheresis Baxter, and in concentrates
collected by centrifugation from single donor units. This test has been performed on
day 1, in order to establish some differences in preparation tecniques, and on day
3 and 5 to evaluate the influence of conservation; furthermore we have evaluated
pH, the white blood cell and the platelet
count to investigate possible correlations.
The percentage of activated plateled has
been evaluated by flow cytometry utilizing

a double staining Annexin V FITC/CD41 PE.
We performed 119 determinations on 90
platelet concentrates and on 29 apheresis
units. The mean value of annexin V on day
1 was 7.3+8.3 in the platelet concentrates
and 4.8+5.2 in apheresis units (p=n.s.).
In the first group the percentage of units
with activated platelets>10% was 29%
while in the second group it was 45%
(p=0.1). During conservation we have seen
a gradually costant increment of the positivity of annexin V and the increment of
the value were stronger in the units with
high value on day 1. The comparison between the value obtained on day 1, 3 and 5
was performed with variance analysis and
showed significant differences (p=0.01). At
the same time we noted during conservation a progressive reduction in the value of
pH (mean value of day 1: 7.4, of day 5:
7.0; p=0.008). The application of the linear regression test showed a significant
correlation between reduction of pH and
increment of annexin V even if a higher
value of annexin didnt always correspond
to a lower value of pH. Furthermore we have
not found a significant correlation between
percentage of platelet activation and white
blood cell count or platelet count. In conclusion the employment of the annexin V
in order to evaluate platelet activation is
an easy, simple and sensible method for
the periodic evaluation of quality production and conservation of platelet concentrates.

CO35
RETICULATED PLATELETS AND
GLYCOCALICIN: A NOVEL APPROACH
IN THE STUDY OF
THROMBOCYTOPENIA
A. STEFFAN, P.F. BALLERINI *C. MURARI *, M.BOCCALON*,
L.ABBRUZZESE, G.C. DONATI*, L. DE MARCO

Blood Bank I.R.C.C.S. Aviano (PN),
*Nucleo Ematologico Operativo, Med I, De Gironcoli
Hospital Conegliano (TV)
Thrombocytopenia is a pathological condition consequent to a large variety of
causes. It may depend on a decreased
platelet production or an increased platelet
consumption. The identification of the underlying pathological mechanism is important for a correct clinical, prognostic and
therapeutic strategy. Determination of
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platelet life-span, evaluation of bone marrow megakaryocytes and platelet morphology are largely used in distinguishing
thrombocytopenia due to defective production or accelerated peripheral destruction.
The diagnostic value of platelet antibodies
is still not completely understood. Recently
two new non invasive assays have beeen
introduced: the Glycocalin (proteolitic fragment of GPIb) which seems to be able to
evaluate the platelet turn-over and Reticulated Platelet Count (the percentage of
young platelet), indicating a shift towards
increased thrombopoiesis, therefore a peripheral measure of bone marrow activity.
A total of 72 patients was selected for this
study (17 Acute ITP, 35 Chronic ITP, 20
Aplastic). We have also studied 60 healthy
subject matched for age and sex , as control. The results are summarized in the following table:
NORMAL
(60)

PLT x103/ml
PRET %
GLC mg/ml
GLC Index
Direct Ac anti-plts
Indirect Ac anti-plts

Acute ITP
(17)

Chronic-ITP
(35)

APLASIA
(20)

235±45 32.8±32.3 75.9±22.9
77±38
0.95±0.3 5.05±2.85* 2.56±1.44* 1.0±0.3
0.8±0.2 0.92±0.34 0.92±0.35 0.43±0.31
0.9±0.2 19.7±23.6* 3.1±1.68* 1.28±0.36
4 positive
9 positive
8 positive
6 positive
-

* p<0.05

Our results confirm that GC index and
PRET% are both helpful in differentiating
thrombocytopenia due to increased platelet destruction from the one due to impaired
production. Both tests are easy to perform,
have a better diagnostic and predictive
value than the search of anti-platelet antibodies and may be used in management
and follow-up of thrombocytopenia.

CO36
EVALUATION OF PLATELET
ASSOCIATED AUTOANTIBODIES:
A PROPOSAL FOR A NEW
CLASSIFICATION OF IDIOPATHIC
THROMBOCYTOPENIC PURPURA
F. FABRIS, I. CORDIANO, R. TASSAN, R. SCANDELLARI,
R. SARTORI, A. GIROLAMI

Department of Medical and Surgical Sciences,
University of Padua, Medical School, Padova - Italy
Idiopathic thrombocytopenic purpura
(ITP) is due to the autoimmune destruc-
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tion of platelets by the reticuloendotelial
system. However, unlike autoimmune
haemolytic anaemia, the assay and the
characterisation of autoantibodies have not,
until now, clinical relevance in the diagnosis of ITP. Nevertheless, based only on clinical ground, there is the possibility that several forms of thrombocytopenia are classified as idiopathic nonetheless they are not
secondary to an immune mechanism. In fact
even if recent reports have indicated that
the platelet antigen immobilization assays
are specific for the diagnosis of ITP, in more
than 40% of ITP patients a platelet autoantibody was not detectable. We performed a
prospective study on 35 patients (F28, M7,
43±19 yrs, 61±37x109/l platelets) in whose
an accurate diagnosis of ITP was made by
the classical criteria of exclusion. In such
patients we measured platelet associated
IgG (PAIgG) by flow-citometry and specific
associated autoantibodies by monoclonal
antigen capture ELISA (MACE) for glycoprotein IIb/IIIa, Ib, Ia/IIa and IV. 20/35
(57%) patients have increased PAIgG, 18/
35 (51%) have autoantibodies against
platelet specific glycoproteins (5 IIb/IIIa, 4
Ib, 3 IIb/IIIa +Ib, 3 IIb/IIIa + Ib + Ia/IIa,
2 IIb/IIIa + Ia/IIa 1 IIb/IIIa +Ib + Ia/IIa +
IV). The relationship between specific platelet autoantibodies and PAIgG positivity was
highly significant (p<0.0001). We showed
that PAIgG are still useful in ITP and that
half patients have no detectable autoantibodies in spite of the use of specific antigen immobilization assay. As in autoimmune haemolytic anaemia, we suggest that
the disease of patients with specific platelet autoantibodies should be classified as
autoimmune thrombocytopenic purpura
and that of patients without detectable
platelet autoantibodies as idiopathic.
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CHRONIC LYMPHOCYTIC
LEUKEMIA AND LYMHPOMAS
CO37
ACQUIRED DELETION OF THE ATAXIA
TELEANGIECTASIA (ATM) LOCUS IN
NON-HODGKINS LYMPHOMA:
CORRELATION WITH
CLINICOBIOLOGICAL FEATURES
A. CUNEO, R. BIGONI, G.M. RIGOLIN, M.G. ROBERTI,
A. BARDI, M. NEGRINI, S. SABBIONI, G. RUSSO,
M.G. NARDUCCI, C. MINOTTO, P. AGOSTINI, A. TIEGHI,
D. CAMPIONI, R. MILANI, N. PIVA, G. CASTOLDI

Dipartimento di Scienze Biomediche e Terapie
Avanzate - Sezione di Ematologia and Dipartimento
di Medicina Sperimentale e Diagnostica - Sezione di
Microbiologia University of Ferrara, Italy and
Istituto Dermopatico dellImmacolata, Roma, Italy
Cytogenetic and fluorescence in situ hybridization (FISH) analyses were performed,
to study the clinicobiologic significance of
acquired deletions involving the ataxiateleangiectasia locus (ATM-) in 135 nonHodgkins lymphomas (NHL). An hemizygous ATM- was seen in 44-88% of cells in
18 cases (13.3%): 5 patients had a B-cell
high grade NHL, 8 patients had B-cell lowgrade NHL, 5 patients had a T-cell lymphoma. Twelve out of 18 ATM- patients had
a complex karyotype, 13 out of 18 had more
than 90% abnormal metaphases (AA karyotype status); +12, 13q14 deletion or 17p13
deletion were seen in 8, 4 and 4 cases, respectively. Patients with ATM- had more
frequently a T-cell phenotype (p=0.009),
complex karyotype (p=0.001) and AA
karyotype (p=0.008) as compared with
patients without ATM-. Dual color
cohybridization of a BCL1 probe or TCL1
probe and of the ATM probe showed ATMto be possibly a secondary event in 4 BCL1
rearranged cases and to be an early event
in 2 TCL1 rearranged lymphomas. A highly
significant correlation was found between
ATM- and shorter survival (p=0.0002). This
cytogenetic lesion maintained its prognostic importance in multivariate analysis
(p=0.0036), along with complex karyotype
(p=0.017),
performance
status
(p=0.0005), serum LDH level (p=0.0055),
male sex (p=0.001) and splenomegaly
(p=0.0268). Though possibly not represent-

ing a primary genetic lesion in the majority
of cases, acquired ATM- has a clinicobiologic
importance in NHL, possibly representing a
major cytogenetic determinant of outcome.

CO38
PERIPHERAL BLOOD CD 38 CELL
EXPRESSION PREDICTS SURVIVAL IN
B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA (CLL)
F. MORABITO, M. MANGIOLA, C. STELITANO, B. OLIVA,
V. CALLEA, M. CUZZOLA, P. IACOPINO, F. NOBILE,
°F. MALAVASI, M. BRUGIATELLI

Dipartimento di Emato-Oncologia, AO Reggio Calabria;
°Istituto di Biologia e Genetica, Università di Ancona
The aim of this study was to evaluate the
prognostic impact on survival of CD38 expression of peripheral blood lymphocytes
in 161 previously untreated CLL patients.
All cases fulfilled the recommended diagnostic criteria and showed dim SIg, CD5+,
CD19+, CD23+ immunological pattern. All
patients were prognostically stratified according to Rai and Binet stages and Total
Tumor Mass (TTM) score. Rai stages were
grouped in 0, I-II and II-IV stages, according to NCI CLL guidelines. Bone marrow
biopsy was performed in 113 cases and
evaluated in agreement with Rozman criteria. Doubling time (DT) calculated in 115
patients was < 12 months in 12 cases only,
possibly because more than half patients
received first line chemotherapy at diagnosis because of advanced disease; thus, this
parameter could not be included in the prognostic evaluation. Lymphocytes of patients
younger than 60 years showed significantly
lower CD38 percentage mean value as compared to older patients (p=0.016). On the
other hand, a brighter CD38 cell expression was documented on lymphocytes of
patients with a TTM score < 9 as compared
to those with higher TTM score. Similarly,
CD38 mean fluorescence intensity (mfi) was
differently distributed among Rai stages.
Both the percentage and the mfi values
corresponding to the 25th, 50th, and 75th
percentiles were calculated. After giving a
score of 0, 1, 2 and 3 for each percentile, a
risk model was designed based on both
percentage and mfi values, by summing
individual scores. A favorable prognostic
group (CD38 score < 3) and a high risk
group (CD38 score > 3) were identified. Af-
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ter a median follow-up of 36.5 months
(range 0.17-214.2), 32 out of 161 patients
died (19.9%). Patients with a CD38 score<
3 had a significantly longer survival as compared with patients with a CD38 score >3
(percentage censored 86% and 71%,
p=0.0026). Age, sex, Rai and Binet stages,
TTM score and bone marrow histology pattern entered a Cox regression multivariate
analysis along with CD38 score. This latter
remained the only variable with a significant impact on survival (p=0.0103; RR 3.5,
95% C.I. 1.3-9.2).

CO39
VASCULAR ENDOTHELIAL GROWTH
FACTOR LEVEL IS A MARKER OF
DISEASE-PROGRESSION IN EARLY CLL
S.MOLICA, G. VITELLI, D*. LEVATO, G.M. GANDOLFO*,
V. LISO°

Divisione Ematol, Az. Osped. Pugliese-Ciaccio,
Catanzaro; * Serv. Patol. Clinica, IRCCS, Ist. Regina
Elena, Roma; ° Cattedra Ematol, Università Bari
Evidence for abnormal angiogenesis in the
bone marrow (BM) of pts with CLL has been
recently reported (Kini et al, Blood
1998,10:717a). However, clinical implications of such a finding are not completely
undestood. With this background we started
with the present study specifically aimed
at measuring with an enzyme linked
immunosorbent assay (ELISA) serum levels of VEGF (Quantikine R, R & D System)
in 68 CD5-positive B-cell CLL pts. Levels
of S-VEGF ranged from 5.9 to 1190 pg/ml
(median, 194.8 pg/ml). Although, a higher
than the median value of S-VEGF was associated with a more advanced clinical stage
(P = 0.01). no correlation was found with
serological markers representative of tumor
mass such as LDH (P = 0.701), β-2 m (P =
0.251) and IL-6 (P = 0.331). Observations
in other types of cancer suggesting that
increased levels of S-VEGF have a pivotal
role in promoting progression of neoplastic
disease, led us to investigate such an association in 42 CLL stage A pts. After a
median follow-up time of 13 mo. (range, 2
to 40 mo.) 13 out of 42 (31.7%) pts progressed to a more advanced clinical stage
(i.e., 7 to stage B and 6 to C); the risk of
disease-progression (DP) being 31% at 24
mo. Pts whose S-VEGF serum levels were
above the median value had an increased

37

risk of DP (median, 33 mo.) in comparison
with those whose S-VEGF levels were below the median value (median not reached
at 40 mo; P = 0.01, HR 0.235, 95% C.I.
0.084 to 0.773). Interestingly, characteristics of stage A pts stratified according to
median level of S-VEGF were alike with respect to main prognostic features such as
Rai substage (P=0.08), absolute PB lymphocytosis (P=0.368), LDT (P=0.870), BM
histology (P=0.952) β-2 m (P=0.128). Finally, elevated levels of S-VEGF added prognostic information to the subclassification
of stage A. Median time of PFS was 6 mo.
for pts belonging to non-smoldering CLL and
S-VEGF > median value while it was not
reached at 40 mo. by pts with smoldering
+ non-smoldering with S-VEGF < median
value (P<0.0001). The results demonstrate
that S-VEGF adds prognostic information
to the definitions of smoldering and nonsmoldering CLL.

CO40
MULTICENTRE PROSPECTIVE
RANDOMISED TRIAL OF FLUDARABINE
VERSUS CHLORAMBUCIL AND
PREDNISONE IN PREVIOUSLY
UNTREATED PATIENTS WITH ACTIVE
B-CHRONIC LYMPHOCYTIC LEUKAEMIA
(B-CLL): FINAL REPORT
M. SPRIANO*, F. CHIURAZZI# , V. CASSIBBA& , M.MONTILLO^,
V. LISO°, P. MAZZA§, S MOLICA+, R. BRUNI*, M. CLAVIO*
M. GOBBI*, G. SANTINI*

*Hematology Divisions of Genoa, &Bolzano, ^Ancona,
°Bari, §Taranto, +Catanzaro, #Napoli
Fludarabine (FLU) is a promising new drug
for the treatment of B-CLL. A randomised
prospective multicentre study began in October 1994 to compare response rate and
safety of FLU 25 mg/sm by ½ hr i.v. infusion daily for 5 consecutive days q 4 weeks,
versus standard therapy with Chlorambucil
(CHL) 30 mg/sm orally on days 1 and 15
plus Prednisone (P) 40 mg/sm i.m. on day
1 to 5 and 15 to 19 q 4 weeks. Previously
untreated patients, with active B-CLL, RAI
intermediate or high risk stages, entered
the study. Patients receiving minimum 6
courses of chemotherapy were evaluated
for response after the 6th course. Patients
in CR received two further courses of chemotherapy, patients in PR received a 3 fur-
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ther courses. Patients with progressive (PD)
or stable disease (SD) after 3 and 6 courses
of chemotherapy respectively, stopped
treatment and were evaluated for survival.
150 eligible patients entered the trial: 75
were randomised to receive FLU and 75
CHL+P. 142 patients are valuable for response (NCI criteria), 69 in FLU arm and
73 in CHL+P arm. Response rate (CR+PR)
was 71% (46+25) in FLU arm and 71%
(37+34) in CHL+P arm. Refractory CLL
(SD+PD) were 19% (10+9) and 18%
(11+7) respectively. Toxicity was comparable in the two treatment groups. Response
Duration (RD) is longer in the FLU arm (28
mo. vs. 21; p=0,007). Our results confirm
the high effectiveness of FLU in the treatment of untreated CLL: CR rate is faster
and more frequent compared with CHL+P,
but further investigations need to confirm
the results on survival.

CO41
CLINICAL AND BIOLOGICAL RESULTS
ON 20 CHRONIC LYMPHOCYTIC
LEUKEMIA (CLL) PATIENTS (PTS)
AFTER UNMANIPULATED PERIPHERAL
BLOOD STEM CELL TRANSPLANT
(PBSCT)
G. MELONI, A. PROIA, S. CAPRIA, F. MAURO, M. VIGNETTI,
R.C. RAPANOTTI, G. CIMINO, I. CORDONE, P. DE FABRITIIS,
R. FOA*, F. MANDELLI

Dipartimento di Biotecnologie Cellulari ed
Ematologia, Università La Sapienza, Roma;
*Dipartimento di Scienze Biomediche e Oncologia
Umana, Università di Torino, Italy
As of January 1995, 20 high-risk CLL pts,
median age 46.5 (21-58), in complete remission (CR) after fludarabine, were offered
a PBSC collection and reinfusion program
following high-dose chemotherapy. Due to
unsatisfactory PBSC collection, 4 pts received bone marrow cells. Sixteen pts received PBSC with a median number of
CD34+ cells of 3.55 (1.5-11.3) x 106/Kg.
All pts engrafted: median time to neutrophils >0.5 x 109/L and to platelets >20 x
109/L was 12 and 15 days respectively. One
pt died early (2 months) after autograft for
infection. Fourteen on 19 evaluable pts
showed during the post-transplant followup a molecular remission, 3 of them presented a molecular relapse at 16, 24 and
28 months from PBSCT, being actually in

clinical CR 8 (2 pts) and 13 (1 pt) months
from molecular relapse. Clonality was persistently observed at moleculer level in 5
pts, 1 of them died for secondary neoplasia
17 months after PBSCT, 2 showed a clinical
relapse at 26 and 33 months from transplant and 2 pts remain in clinical CR at 6
and 15 months from PBSCT. The projected
disease free survival probability is 0.54 (+/0.2) at 44 months from transplant, while the
overall survival probability is 0.85 (+/- 0.5).
After PBSCT, immunological analysis
showed a persistent inversion of CD4/CD8
ratio and marked decrease of total peripheral CD4+ cells. At 12 months from transplant, the absolute median number of circulating CD4+ cells/µl was 325 (4-648) for
the 12 evaluable pts and, at 24 months,
410 (40-792) for the 8 evaluable pts. Our
data suggest that, despite the use of
unmanipulated PBSC, autograft could be
useful in prolong molecular and clinical remissions in high-risk CLL pts responding to
fludarabine therapy. The long-lasting impairment of immune repertoire after transplant has to be taken in account in the pts
management.

CO42
NEW TREATMENT APPROACH FOR
REFRACTORY OR RELAPSED CHRONIC
LYMPHOCYTIC LEUKEMIA: PRELIMINAR
RESULTS WITH ANTI-CD20 MABTHERA
L. BERGUI, S. CAMPANA, M. LADETTO, F. ZALLIO,
B. ORTOLANO, I. RICCA, P. GAVAROTTI, A. PILERI, C. TARELLA

Dipartimento di Medicina e Oncologia Sperimentale,
Div. Univ. Ematologia; Az. Osp. S.Giovanni Battista
di Torino
Preliminary trials in relapsed low-grade
lymphoma have shown that chimeric antiCD20 monoclonal antibody Rituximab
(MabThera) is a new therapeutic option for
CD20+ B-cell lymphoma. So far, most studies have been performed in recurrent follicular forms; less is known on MabThera
activity in other low-grade subtypes and
chronic lymphocytic leukemia (B-CLL). Here
we report preliminary results on MabThera
efficacy in 7 patients with refractory or relapsed B-CLL. All patients had CD20+ BCLL; they were either in second or further
relapse or refractory to initial therapy; 4 of
them presented with very high lymphocyte
counts (up to 280.000/µL), low gam-
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maglobulin levels and history of recurrent
infections; 2 had autoimmune anemia and/
or thrombocytopenia. MabThera was given
at 375 mg/m2 over 8-hour i.v. infusion, for
4 consecutive weekly administrations. All
patients received adequate i.v. hydration.
MabThera was well tolerated; chills and fever often developed during the first infusion, but subsided following steroids. No
severe complications occurred. A rapid and
sustained peripheral B-cell decrease was
observed in all patients, with lowest values
reached within few hours after MabThera
infusion. A striking lymphocyte count reduction was observed in the 4 patients presenting with massive peripheral blood involvement: their median lymphocyte count
dropped from 88.000/mL to 3.300/mL after 4 MabThera courses; a variable extent
of response could be documented also in
bone marrow, lymph nodes and spleen; by
contrast, minor responses were observed
in the 2 patients with autoimmune anemia
and thrombocytopenia. This preliminary
experience indicates that MabThera may
be an effective therapeutic option also for
B-CLL. It allows to avoid the use of aggressive cytoreduction. This makes MabThera
particularly suitable for heavily pretreated
B-CLL patients, who are at high risk of infection when managed with presently available chemotherapeutic drugs.

CO43
HCV INFECTION IN NHL:
CLINICO-PATHOLOGICAL
CORRELATIONS IN 260 CASES
A. AMBROSETTI, C. VISCO, R. ZANOTTI, L. LENZI, B. AMATO,
C. CRIPPA, G. TODESCHINI, M. RICETTI, G. PERONA

Clinical and Experimental Medicine Department,
Section of Hematology, University of Verona, Italy
The association between Hepatitis C virus and B-lymphoproliferative disease (including NHL and mixed cryoglobulinaemia)
has been reported in various studies, especially from Italy. The association between
HCV and NHL has not been confirmed in
Great Britain, whereas in Italy the prevalence of HCV positivity varies between 9%
and 42%. In our series we evaluated the
correlation between HCV infection and
clinico-pathological features of associated
lymphomas. Design and Methods: We retrospectively analyzed 260 patients with

overt-NHL (histological diagnosis was made
according to REAL classification), all from
our geographical area (north-east of Italy).
Only patients without obvious risk factors
for HCV infection were included in the study.
We tested their serum for the presence of
HCV antibodies (ELISA and RIBA) and most
of the positive were also examined for the
presence of HCV-RNA (by RT-PCR) and of
cryoglobulins. We also evaluated 100 patients from the same area, with others oncohaematological disorders, as controls.
Results: HCV antibodies were present in
48/260 (18,4%) NHL patients. The infection was documented before the diagnosis
of NHL (1-8 yrs) in most of the positives.
The prevalence of HCV infection in general
population in Italy varies between 0,8% and
2,8%; in our control group it was 4%. Viral
RNA was found in the serum of 93% (28/
30), cryoglobulins in 78% (18/23) of tested
patients. None of the 15 T-NHL cases was
HCV+. Of note, marginal zone lymphomas
(in particular non-gastrointestinal
MALTomas) had the highest rate of HCV+
cases (33,3%) followed by lymphoplasmacitoid lymphomas (28%). Positive
patients were also significantly characterized by a primitive extranodal localization
(54% vs 28%, p<.005). Salivary glands,
spleen, tonsils and liver were frequently
involved. HCV+ patients were also significantly older than negatives (81% over 50
yrs vs 60%, p=.05). Conclusions: Our results confirm the importance of the association between HCV and B-NHL in our geographical area and suggest a correlation
between the infection and particular
histotypes and primitive localization of lymphomas.

CO44
RANDOMIZED TRIAL OF FLUDARABINE
VERSUS FLUDARABINE AND
IDARUBICIN AS FRONT-LINE
TREATMENT IN PATIENTS WITH LOWGRADE NON-HODGKINS LYMPHOMA
P.L. ZINZANI ON BEHALF
GROUP ON LYMPHOMAS

OF AN

ITALIAN COOPERATIVE STUDY

Institute of Hematology and Medical Oncology
Seràgnoli, University of Bologna, Italy
From September 1995 to July 1998, 199
patients aged 25-65 (median 54) years with
newly diagnosed stage II-IV LG-NHL, stan-
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dard risk according to the International
Prognostic Index (IPI), were enrolled in a
multicenter, 1:1 randomized study. Of the
199 patients evaluable, 101 were allocated
to the FLU arm (6 monthly cycles of FLU 25
mg/m2/day on day 1 thru 5), and 98 to the
FLU-ID arm (6 monthly cycles of FLU 25
mg/m2/day on day 1 thru 3 and idarubicin
12 mg/m2 on day 1). On the FLU arm, CR
and PR rates were 47% and 37% respectively, while on the FLU-ID arm, they were
39% and 42% respectively. In-depth analysis of the CR rate with respect to histologic
type showed that FLU treatment appeared
to be superior to FLU-ID against follicular
lymphomas (60% vs. 40%), while FLU-ID
was more effective against non-follicular
lymphomas (small lymphocytic 43% vs.
29%, immunocytoma 38% vs. 23%, respectively). No striking differences were
observed between the two protocols in
terms of overall response or toxicity, which
was generally mild. However, with a median follow-up of 19 months, only 29 (62%)
patients who received FLU alone have maintained their first CR, as compared to 32
(84%) of those who received FLU-ID
therapy. Although the FLU-ID regimen may
not significantly improve the induction of
CR in most LG-NHL patients, our preliminary data do suggest that with respect to
FLU alone it may be capable of conferring a
longer-lasting CR and that it is superior in
terms of CR rate in small lymphocytic and
immunocytoma subtypes.

CO45
STUDY OF THE IMMUNOSUPPRESSION
AFTER FLUDARABINE,
CYCLOPHOSPHAMIDE AND
DEXAMETHASONE (FLUCYD) IN
INDOLENT LYMPHOMA
M. LAZZARINO, E. ORLANDI, G. PAGNUCCO, C. ASTORI,
L. ARCAINI, L. VANELLI, C. BERNASCONI,

Istituto di Ematologia, Università di Pavia;
Divisione di Ematologia, IRCCS Policlinico San Matteo,
Pavia, Italy
We monitored post-treatment immunosuppressive toxicity of the Flucyd combination
in 24 pts with advanced low-grade NHL (21
pts) or CLL (3 pts). Median interval from diagnosis: 44 mos (7-126); median no. of previous chemotherapies: 2 (1-4). No patient

had transformed lymphoma or CLL-Richter.
Treatment: fludarabine 25 mg/m2/day + cyclophosphamide 350 mg/m2/day + dexamethasone 20 mg/day in 3-day courses repeated every 4 weeks. Twenty two pts received 5-6 courses and 2 pts 3-4 courses.
The overall response rate was 79% (8 CR,
11 PR, 5 failures); 11 pts relapsed or progressed (3 to 19 mos from response); eight
pts are still in CR or PR 3 to 27 months
from response. The CD4+ and CD8+ lymphocyte counts decreased during therapy.
In 19 responders monitored off-therapy at
3, 6, 9, 12 months after Flucyd or until relapse/progression, CD4+ and CD8+ counts
were persistently low with minimal recovery over time:
µL
CD4+/µ
Median Range

Pre-treatment
After three courses
Final
3 months F-U (N = 19)
6 months F-U (N = 13)
9 months F-U (N = 12)
12 months F-U (N = 8)

484
260
198
202
205
252
229

142-1865
71-912
71-637
96-705
105-604
155-818
135-466

µL
CD8+/µ
Median Range

520
394
399
440
460
462
465

82-2372
129-2000
90-3000
145-3300
263-1791
150-1500
240-1200

During treatment, 16 infectious episodes
occurred in 11 pts. No delayed opportunistic infections occurred in responders while
off therapy. Five pts evolved into high-grade
B-cell NHL and in 1 pt transformation was
highly probable on clinical grounds. The
incidence of transformation (25%) was not
higher than expected. In conclusion,
fludarabine combined with cyclophosphamide and dexamethasone is effective
therapy for indolent lymphoma. This combination produces prolonged T-lymphocytopenia. However, T-cell dysfunction in patients achieving response is not associated
with higher incidence of infections and does
not influence clinical outcome.
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AUTOLOGOUS
TRANSPLANTATION

CO46
HUMAN HERPESVIRUS-8 (HHV-8)
VIREMIA OCCURS IN AUTOLOGOUS
PERIPHERAL BLOOD STEM CELL
(PBSC) TRANSPLANT PATIENTS AND
IS ASSOCIATED WITH CLINICOPATHOLOGIC MANIFESTATIONS
OTHER THAN KAPOSIS SARCOMA (KS)
M. LUPPI, P. BAROZZI, K. CAGOSSI, A. DONELLI, F. NARNI,
M. MORSELLI, R. TROVATO, R. MARASCA, *T.F. SCHULZ,
§K. STASKUS, G. TORELLI

Dept. of Medical Sciences. Section of Hematology,
Modena, Italy. *Dept. of Medical Microbiology. Liverpool,
U.K. § Dept. of Microbiology, Minneapolis, U.S.A.
We used polymerase chain reaction (PCR)
with degenerate primers targeting the DNA
polymerase gene of herpesviruses, to investigate the presence of herpesviral sequences in the sera collected from 14 autologous PBSC transplant patients, showing at least one pathologic event after transplantation, in absence of a documented
bacterial, fungal or viral (other than herpes) infection. During this survey, we documented the early occurrence of HHV-8 viremia in two lymphoma patients, undergoing unselected PBSC transplantation and
receiving immunoglobulin and i.v. acyclovir
prophylaxis. Using PCR with primers specific for two different regions of HHV-8 genome (ORF 26 and K1), we detected HHV8 sequences in the sera collected immediately before and/or concomitant with clinical events in both patients. HHV-8 genomes
were classified on the basis of the sequencing of the hypervariable K1 region, as variant A and variant C respectively. Serum
HHV-8 DNA was no longer detectable after
the disappearance of the clinical symptoms.
Clinical events associated with the detection of HHV-8 viremia were: fever, cutaneous rash, diarrhoea, elevated aminotransferases, in one patient (at day +12)
and fever and bone marrow (BM) failure in
another patient (at day +62). Of note, the
specific HHV-8 latent transcript (T0.7) could
be detected in stromal cells in the aplastic
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bone marrow from the latter patient, by in
situ hybridization. Both patients had antibodies to HHV-8 antigens, as detected by a
lytic immunofluorescence assay (IFA) before transplantation so that active HHV-8
infection probably reflects viral reactivation.
HHV-8 infection is associated with an increased risk of post-transplant KS, in recipients of kidney allografts, but KS is exceptional in the setting of autologous and
allogeneic BMT patients. Our study shows,
for the first time, that HHV-8 viremia may
occur, in absence of KS, also in the setting
of autologous PBSC transplantation, at least
in our geographical area (the lower Po valley, Northern Italy), where HHV-8 seroprevalence in the blood donor population is
about 13%. HHV-8 may be considered in
the differential diagnosis of the possible
causes of graft failure in the setting of autologous transplantation.

CO47
EFFECTS OF HIGH DOSE
CHEMOTHERAPY GIVEN WITH G-CSF
ON THE HEMOSTATIC SYSTEM
ACTIVATION IN PATIENTS WITH
BREAST CANCER UNDERGOING
AUTOLOGOUS TRANSPLANTATION
A. FALANGA, M. MARCHETTI, A. VIGNOLI, S. MARZIALI,
S. BERTOLETTI, B. COMOTTI, T. BARBUI

Dept. Hematology, Ospedali Riuniti, Bergamo, Italy
Chemotherapy and hematopoietic growth
factors increment the risk of thrombosis in
malignancy. New protocols for breast cancer therapy include autologous transplantation of CD34+ hematopoietic progenitor
cells (HPC) mobilized in peripheral blood
by high dose cyclophosphamide (CTX, 7g/
mq) for 1 day followed by G-CSF (5µg/kg/
d). We have previously observed that GCSF administered to healthy donors of HPC
induces a transient hypercoagulable state
(Blood, 1999). To verify whether CTX has
additional effects on the hemostatic system activation induced by G-CSF, we have
studied 18 consecutive patients with stage
II breast cancer receiving CTX and G-CSF
for HPC mobilization. Plasma markers of
hypercoagulation (TAT, F1+2, D-dimer),
endothelial (TM, vWF, t-PA and PAI-1) and
leukocyte activation (elastase, myeloperoxydase [MPO]) were determined at the
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following time intervals: 1. basal (T0), 2.
after CTX, before starting G-CSF (T1), and
3. at the end of G-CSF, before HPC apheresis
(T2). Results were compared to those obtained in 26 consecutive HPC healthy donors receiving G-CSF alone (10µg/kg/d).
At baseline (T0), the plasma levels of
hypercoagulation markers of the patients
were significantly greater than those of
healthy donors (p<0.05), endo-thelial and
leukocyte parameters being not different.
In T1, after CTX, patient endothelial markers significantly increased compared to T0
(T0 vs T1: TM: 31.7±4.3 vs 38.2±4.3 ng/
ml; vWF: 120±8 % vs 164±20 %, t-PA:
2.5±1.7 vs 11.8±3.6 ng/ml; PAI-1:
43.2±6.5 vs 113.4±28.2 ng/ml). Among
hypercoagulation markers only F1+2 increased significantly (T0 vs T1: 1.49± 0.12
vs 2.03±0.37; p<0.05). In addition also the
leukocyte activation markers augmented
(T0 vs T1; elastase: 75.6±8.7 vs 221±57
µg/L; MPO: 10.2±2 vs 234±35 ng/ml). At
the end of G-CSF treatment (T2), before
leukapheresis, the patients vWF, elastase
and MPO levels further increased compared
to T1 (p<0.05), while t-PA and PAI-1 significantly decreased. All the other parameters stayed unmodified. Furthermore in T2,
the patient group showed plasma levels of
TAT, D-dimer and vWF significantly greater
than those of healthy donors after G-CSF
(p<0.01). This study shows that high dose
CTX significantly affects the hemostatic
system, in particular the endothelial compartment. The combination CTX + G-CSF
worsens this effect. Prospective large clinical studies are needed to evaluate the clinical utility of these plasma markers to predict the risk of thrombosis and post-transplant vascular complications in these patients.

CO48
HIGH DOSE MITOXANTRONE AND
L-PAM FOLLOWED BY PBPC
AUTOGRAFT: HIGH TOLERABILITY IN
SPITE OF LOW AND PARTIALLY
REVERSIBLE CARDIOTOXICITY
F. ZALLIO, D. CARACCIOLO, P. CORRADINI, A. SARGIOTTO,
V. PODIO, G. ROSSI, A. CUTTICA, P. BONDESAN, P. OMEDÈ,
A. PILERI, C. TARELLA

Dip. Med. Onc. Sper.-Div. Univ. Ematologia;
Unità Osp. e Univ. Med. Nucleare e Radioterapia;
Az. Osp. S. Giovanni di Torino
The use of peripheral blood progenitor
cells (PBPC) has minimized hematologic
toxicity of autograft procedures; studies are
now addressed to improve also extrahematologic tolerability. In this view we have
evaluated a new conditioning regimen including mitoxantrone (60 mg/sqm at day 
5) and melphalan (L-PAM) (180 mg/sqm
at day 2) (Mitox/L-PAM). Autograft was
the conclusive phase of intensified programmes with high-dose sequential chemotherapy. Mitox/L-PAM was evaluated in 112
patients (102 non-Hodgkins lymphomas
and 10 Hodgkins Diseases). Their median
age was 44 years (range 16-61), M/F ratio
was 64/48; 24 patients had relapsed disease. A slight, transient increase of serum
bilirubin, liver function tests and CPK levels was observed in a minority of patients;
no patient showed acute signs of heart or
liver failure. Prompt post-graft hemopoietic
recovery was observed in most patients.
Consolidation radiotherapy (RT) could be
delivered to 63 out of 69 candidate patients,
within 6 mos. since autograft. Eight patients
needed additional PBPC reinfusion following RT; in spite of that, one of these patients died for sepsis due to persistent pancytopenia. This was the single fatal toxic
event in this series of 112 patients. No late
graft failure was observed ever, although a
certain stem and progenitor cell pool reduction could be consistently documented.
Left ventricular (LV) function was assessed
by multigated radionuclide scan. LV ejection fraction (EF) was significantly reduced
at a post graft control (median 46.5% vs.
55%; p<0.0001, compared to pre graft
value) in 44 evaluated patients. However a
partial recovery could be documented in 34
evaluable pts. after 1 year or later since
autograft (median LV-EF 48% vs 45%;
p<0.05, compared to LV-EF evaluated
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within 6 mos). So far, 90 pts. are alive, with
a projected overall survival of 78% at 7 yrs.,
at a median follow up of 3.5 yrs.. We conclude that PBPC autograft after Mitox/L-PAM
is well tolerated at both early and late follow-up and implies low and reversible
cardiotoxicity.

CO49
IMMUNE RECONSTITUTION AFTER
AUTOLOGOUS PERIPHERAL BLOOD
STEM CELL TRANSPLANTATION
G. PAGNUCCO, L.VANELLI, E.P. ALESSANDRINO, S. CABERLON,
P. PICCIONI, M.A. MAIOCCHI, A. TENORE, E. CONSENSI,
D. CALDERA, P. ZAPPASODI, E. BRUSAMOLINO, M. LAZZARINO,
C. BERNASCONI

Istituto di Ematologia, Università di Pavia. Divisione
di Ematologia, Policlinico S. Matteo IRCCS, Pavia
We studied the phenotypic immunologic
reconstitution of different subsets of T, B
and NK cells after autologous peripheral
blood stem cell transplantation (PBSCT)
within the first 3 months following transplantation. The recipients were 36 consecutive adults (median age 45 years, range 2162), who had received autologous PBSCT
for multiple myeloma (N.=14), high-grade
non-Hodgkins lymphoma (N.=13),
Hodgkins disease (N.=7), chronic myeloid
leukemia (N.=2); 49 healthy subjects agematched were also studied as control group.
In transplant recipients, tests were performed before transplant and at 30, 60, 90
days after bone marrow take. Peripheral
blood lymphocyte subsets were studied by
direct immunofluorescence and flow
cytometry, using a FACS (FACSort, Becton
Dickinson) and a lyse-no-wash sample processing of total peripheral blood. We demonstrate in this study that: 1) the recovery
of CD3+ T-cells is prompt, within the first
month post-transplantation, and appears
mainly due to early and faster reconstitution of CD3+/CD8+ T cells, reaching
supranormal levels and resulting in an inverted CD4/CD8 ratio during the study period; 2) the reconstitution of CD3+ T-cells
shows a marked increase in activated HLADR+/CD3+ and CD8+/CD57+ lymphocytes
by 60 days after bone marrow take; 3) the
recovery of the CD4+ T-cells is markedly
delayed during the first three months after
transplantation, with a predominance of
memory-type CD29+/CD4+ T-cells, which
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are in the normal range during the study
period, and a relative absence of naïve-type
CD45RA+/CD4+ T-cells; 4) an early and
durable overshoot of CD5+/CD19+ B-cells
above normal levels is observed during the
study period, whereas CD20+ B-cells reconstitution is reached at three months; 5)
CD16+/CD56+/CD3- NK lymphocytes show
a faster recovery with a significant increase
by 60 days following PBSCT. These data on
the kinetics of post grafting immune reconstitution may have biological and clinical
relevance.

CO50
FACTORS AFFECTING VIRAL
INFECTIONS AFTER AUTOLOGOUS
PERIPHERAL BLOOD PROGENITOR
CELL TRASPLANT
L. CORVATTA, M. BRUNORI, M. OFFIDANI, A. OLIVIERI,
M. MONTANARI, A. MELE, M. MONTRONI*, E. COSTANTINO*,
P. LEONI

Department of Haematology, *Depatment of
Medicine, Ancona University of Medicine
Viral infections that occur 100 days after
bone marrow transplantation (BMT) are
mostly due to cytomegalovirus (CMV) and
varicella zoster virus (VZV), the incidence
of the later is around 30% in allogenic BMT
and around 20% in autologous BMT. Very
few reports analized viral infections after
autologous peripheral blood progenitor cell
transplant (PBPCT) and the largest series
reported a frequency ranging from 6 to
31%. It is possible that the recovery pattern of circulating T or NK cells play a critical role in the development of viral infections. Our study included 164 patients (median age 47 years, range 16-68; M/F=84/
80) affected by lymphoid malignancies (77
NHL, 19 HD, 35 MM and 5 LLA), solid tumors (16) and myeloid malignancies (9
AML, 3 CML). Before PBPCT 53 patients
(31%) were in complete remission, 93
(57%) in partial remission and 20 (12%)
with disease progression. All patients had
a good performance status although a lot
of them were heavly pretreated (79 patients
had been received > 2 chemotherapy regimes, 85 a number of chemoptherapy
courses > 10). PBPCT included high dose
Melphalan (140-200 mg/mq) administered
alone or in combinatoin in most patients
(70%) and stem cell support, with a me-
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dian of CD34+ cells reifused of 6 x 106/kg
(range 0.51-51.3). Seventy patients (43%)
received a steroid dose higher than 180 mg
during or following PBPCT. Flow cytometric
analysis of the lymphocyte subsets was
performed at 1, 3, 6, 9, 12 months in the
first year following the transplant and every 6 months in the subsequent years. We
therefore investigated the viral infections
occurring 30 days after PBPCT. Twentynine
patients (17,7%) developed viral infection
(1 (0.6%) CMV and 28 (17%) VZV). Fatal
CMV infection occurred 35 days after transplant whereas the median onset of VZV infections was 10 months after transplant
(range 1.2-18.8 months). The actuarial risk
of VZV was 12% at 12 months and 18% at
24 months. Twentyeight patients had
metameric herpes zoster and only one patient developed varicella. The median CD4+
cells count remained < 400/µl until 12
months following PBPCT (1th month=249/
µl; 3th month=260/µl; 6th month=287µl; 9th
month=245/µl; 12th month=383/µl). The
actuarial probability of achieving 400 CD4+
cells resulted of 30% at 3 months, of 50%
at 6 months and of 55% at 12 months.
Univariate analysis showed that age, diagnosis, previous chemotherapy, dose of steroid administred, CD34+ cells reinfused and
lymphocyte count at 1 mounth (400 <
CD4+ ³ 400) were risk factors associated
with viral infections. Multivariate analysis
selected three factors: CD34+ cells
reinfused (p= 0.03; OR= 1.8), dose of steroid (p=0.01; OR=1.7) and CD4+ cells (p=
0.03; OR=1.7). Moreover, the probability
of achieving 400/µl CD4+cells was significantly lower in patients who developed viral infections than in patients who did not.
In our series the crude incidence of VZV
infections was quite similar to that reported
after autologous BMT and lower than that
after allogenic BMT. All patients with VZV
infection had a self-limited illness. We observed that the factors affecting development of viral infections depend directly
(CD4+ cells count) or indirectly (dose of
steroid administred and CD34+ cells
reinfused) on the immunologic recostitution
after PBPCT.

CO51
REDUCED LTC-IC FREQUENCY AND
STROMA FORMATION IN BONE
MARROW HARVESTS OF PATIENTS
WITH ACUTE MYELOBLASTIC
LEUKEMIA (AML) IN REMISSION
C. DE FALCO, F. MARMONT, E. LOVISONE, C. GENETTA,
E. AUDISIO, S. DARDIA, A. CIOCCA VASINO, F. LOCATELLI,
M. FALDA, E. GALLO

U.O.A. Hematology, San Giovanni Battista Hospital,
Torino
A prologed aplasia was observed after
autologous bone marrow transplantation
(ABMT) in patients with AML. In this study,
the cellularity, CD34 and CFU-GM were
evaluated in the marrow harvests of 15
adult patients with AML in first complete
remission (CR) after an induction and consolidation program according to the EORTC/
GIMEMA AML10 protocol. Patients underwent ABMT after conditioning with the BU/
CY2 combination. After thawing of the
cryopreserved marrow, the LTC-IC frequency was evaluated by limiting dilution
analysis. The in vitro confluence of stromal
cells was also evaluated and expressed as
the percentage of the flask surface covered
by stroma at 5 weeks of culture. The bone
marrow from 10 volounteer donors was
used as normal controls for LTC-IC frequency. A marked reduction in LTC-IC frequency was observed in the marrows of
patients in confront to normal controls
(mean 1.65 vs. 9.85 x 10-5 ; p=0.0001). In
vitro stroma formation was impaired in the
majority of cases: after 5 weeks of culture
no growth was observed in one patient, a
poor confluence (<60%) in 8 cases, a fair
confluence (>60%) in 5 cases and a complete confluence (100%) only in one case.
The median duration of granulocyte
(N<500) aplasia was 42 days (range 18301) and of platelet (pt.<20.000) aplasia
was 65 days (range 15-340). The patients
with a neutropenia shorter than the mean
showed a higher cellularity of the harvest
(4.39 vs. 2.40 x 108/kg; p=0.02) and a
higher mean LTC-IC frequency (2.63 vs 0.81
x 10-5 ; p=0.02). No significant difference
was observed for CD34 (mean 3.28 vs.
10.13 x 10 6/kg; p=0.16) and CFU-GM
(mean 8.41 vs. 8.97 x 104/kg; p=0.1). The
lenght of thrombocytopenia was not influenced by any of the considered variables.
No correlation was observed by in vitro
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stroma formation and aplasia duration. Our
data would confirm the reduced hemopoietic capacity and the impaired microenvironment in the patients with AML in remission. This marrow damage may be diseaserelated or induced by the aggressive chemotherapy regimens used in induction and
consolidation.

CO52
SELECTION AND TRANSPLANTATION
OF AUTOLOGOUS CD34+B-LINEAGE
NEGATIVE CELLS IN ADVANCE PHASE
MULTIPLE MYELOMA (MM) PATIENTS:
A PILOT STUDY
R.M. LEMOLI, G. MARTINELLI, A. OLIVIERI, M.R. MOTTA,
S. RIZZI, C. TERRAGNA, G. LEOPARDI, M. BENNI,
S. RONCONI, I. CANTORI, D. RONDELLI, S. MANGIANTI,
P. LEONI, M. MONTANARI, M. CAVO, S. TURA

Institute of Hematology and Medical Oncology
L. & A. Seràgnoli, University of Bologna, Bologna
and Hematology Service University of Ancona,
Ancona, Italy
In this study we evaluated the feasibility
of sequential positive and negative selection of stem cells to achieve tumor-free
autografts in MM. Moreover, we assessed
the safety and the hematopoietic efficacy
of the transplantation of doubly selected
(CD34+B-lineage negative) autologous
cells. Fourteen MM patients with advanced
disease had their PBSC mobilized with
cyclophosphamide (Cy; 7 gr/m2) and G-CSF.
CD34+ cells were enriched in 12 of the patients by the avidin-biotin immuno-absorption technique. Subsequently, CD10+,
CD19+, CD20+ and CD56+ cells (B-lin
cells) were removed by immunomagnetic
depletion. Minimal residual disease (MRD)
was detected by flow cytometry and polymerase chain reaction (PCR) based molecular analysis of the patient specific IgH
complementary-determining region III
(CDRIII). All the patients were reinfused
with CD34+B-lin negative cells after administration of high-dose melphalan (Me; 200
mg/m2). Positive/negative selection of stem
cells resulted in a median recovery of 33.3%
of the initial content of CD34+ cells (range
13.4-67%) with a median purity of 72.7%
(40-97.6%). All the evaluable patients had
detectable disease in PBSC collections.
Molecular assessment showed the persistence of myeloma cells in 6/7 cases after

45

the first step of positive selection of CD34+
cells. However, molecular evaluation of IgH
CDRIII region showed the disappearance
of tumor cells in 6/7 patients following
negative depletion of B-cells. Twelve patients received a median of 3.9 x 106 CD34+
B-lin negative cells/Kg (range 1.2-6.5) and
showed a rapid reconstitution of hematopoiesis. The median time to an absolute
neutrophil count (ANC) ≥ 0.5 x 109 /L was
12 days and to 20 and 50 x 109 platelet/L
14.5 and 19.5 days, respectively. The median time to hospital discharge after
reinfusion was 15.5 days. These results
were superimposable with those of two
similar cohorts of patients who received
either unmanipulated PBSC or positively
selected CD34+ cells after the same conditioning regimen. No late infections were
observed. We conclude that autotransplantation of purified CD34+ B-lin negative cells
is associated with a rapid and sustained
recovery of hematopoiesis and low
peritransplant morbidity. Sequential positive and negative enrichment of stem cells
may reduce tumor cell contamination in Bcell malignancies below the lower limit of
detection of molecular analysis.

CO53
A NEW EFFECTIVE PURGING
TECHNIQUE FOR AUTOLOGOUS
TRANSPLANTATION IN MULTIPLE
MYELOMA
A.M. BARBUI, A.RAMBALDI, B.COMOTTI, M.BUELLI, P.VIERO,
N. BELLI, C.MANZONI, G.M. BORLERI, G.P. DOTTI, T. BARBUI

Div. di Ematologia Ospedali Riuniti di Bergamo, Italy
To reduce the tumor cell contamination
of G-CSF mobilized peripheral blood circulating progenitor cells (CPC), we developed
a two-step negative selection procedure
whereby CPC can be effectively purged of
contaminating neoplastic cells by magnetic
microbeads and a SuperMACS separator
(Miltenyi Biotech, Germany) (Rambaldi et
al., Blood 1998). We applied this purging
technique to Multiple Myeloma patients
using anti CD19, CD56, CD10 and CD138
microbeads for in vitro purging. Thirthy-four
newly diagnosed MM patients received 3
cycles VAD followed by Cyclophosphamide
(CTX, 7 gr/sqm) + G-CSF (5 mcg/kg/day)
for stem cell collection. Thereafter they were
randomized to receive autologous unmani-
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pulated CPC (Arm A, 18 patients) versus
highly purified plasma cell-purged (Arm B,
16 patients) to support tandem sequential
transplants (TRX) conditioned with
Melphalan (200 mg/sqm) and Melphalan
(140 mg/sqm) plus Total Body Irradiation
(TBI, 1200 cGy) for the second transplant.
Aims of this study were to evaluate: a) the
efficacy of in vitro purging on the neoplastic plasma cell fraction, b) the quality of
the hematopoietic and lymphoid reconstitution
after
transplantation.
By
immunophenotype and PCR analysis performed with consensus oligonucleotide
primers for the CDR3 region of rearranged
heavy chain alleles we can demonstrate that
in all cases the unmanipulated apheretic
products contained a heavy plasma cell
contamination as opposed to the purified
stem cell fraction obtained after in vitro
purging which showed a remarkable
(> three logs) reduction of tumor cell contamination. Two apheresis were sufficient
to meet the required minimum criteria of 5
x 106 CD34+ cells/kg to support each transplant and to have a back-up source of
unmanipulated stem cells. The hematologic
engraftment was rapid and not different in
the two arms. The immunologic reconstitution (as determined by enumeration of T,
B and NK cells) was comparable in both
arms and no transplant related mortality
was seen so far. These results suggest the
lack of any significant hematologic and immunologic toxicity associated with transplantation of plasma cell-purged CPC. The
clinical benefit of this procedure still remains
to be determined.

CO54
PBPC AUTOTRANSPLANTATION IN
ELDERLY PATIENTS: A SINGLE CENTER
EXPERIENCE
M. MONTANARI, A. OLIVIERI, M. BRUNORI, D. MASSIDDA,
D. CAPELLI, A. POLONI, R. CENTURIONI*, I. CANTORI,
M. LUCESOLE, M. CANDELA^, P. LEONI

Department of Hematology, Ancona University,
Italy, *Internal Medicine of Civitanova Marche
Hospital, Italy, ^Department of Internal Medicine,
Ancona, Italy
Between May 1994 to November 1998 we
enrolled 25 consecutive patients (age > 60
years) for PBPC autologous transplantation.
The age ranged between 60 to 67 years

(median 63); 12 were female and 13 male;
11 patients were affected by Multiple Myeloma (MM), 5 High-Grade non Hodgkin
Lymphoma, 4 Low-Grade non Hodgkin Lymphoma, 3 Acute Myeloid Leukemia, 1
Chronic Lymphocytic Leukemia and 1 Breast
Cancer; the performance status (WHO) was
0-1. Six patients were in first complete remission (CR), 19 patients received salvage
therapy after failure (11 relapse, 7 partial
remission and 1 progression disease) of
first-line chemotherapy. All patients received chemotherapy + G-CSF for PBPC
mobilization, leucafereses were performed
when the circulating CD34+ cell count was
• 20/µl starting on day + 13 as average
(range: 11-18). After salvage chemotherapy, 5 patients obtained CR, 12 a partial remission (PR) and 2 had progression
of disease (PD). A median of 6 (3-14) x
106/kg CD34+ cells and 48 (20-315) x 104/
kg CFU-GM were collected. Patients received
high-dose therapy consisting in Melphalan
(6 cases), Busulfan-Melphalan (6 cases),
Mitoxantron-Melphalan (5 cases), ThiotepaMelphalan (2 cases), Busulfan-Cyclophosphamide (3 cases), BEAM (1 case), TBI or
TBI + Melphalan (1 case respectively). Four
patients affected by MM underwent a second autotransplantation with BusulfanMelphalan as conditioning regimen. We
observed 1 toxic death during the first 100
days for interstitial pneumonia; the engraftment was rapid and complete in all patients;
the hemopoietic reconstitution was characterized by 11 (range: 8-15) days to reach
neutrophils • 500/µl; 13 (range: 10-83)
days to reach platelets • 20,000/µl and 17
(range: 11-60) days to reach platelets
• 50,000/µl; patients were generally discharged 15 days after the PBPC reinfusion.
After transplantation 18 patients are in CR,
5 are in PR and 1 showed PD; at present 16
patients are alive (9 in CR, 4 in PR and 3 in
relapse) and 8 died for PD with a median
follow-up of 14 months (4-50). In conclusion in our experience the PBPC mobilization and transplantation is feasible in patients with age > 60 years and the toxicity
of this procedure is acceptable with an early
transplant related mortality of 4%.
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MYELODISPLASIA AND
CHRONIC MYELOCYTIC
LEUKEMIA
CO55
CYTARABINE INCREASES KARYOTYPIC
RESPONSE AND SURVIVAL IN ALPHAIFN TREATED CHRONIC MYELOID
LEUKEMIA PATIENTS: RESULTS OF A
NATIONAL PROSPECTIVE
RANDOMIZED TRIAL
G. ROSTI, F. BONIFAZI, A. DE VIVO, E. TRABACCHI, S.TURA
ON BEHALF OF THE ITALIAN COOPERATIVE STUDY GROUP ON CML
(ICSG ON CML)

Inst. of Hematology and Clinical Oncology L. and
A. Seràgnoli, St. Orsola Univ. Hospital, Bologna
Between Feb. 1994 and March 1997 the
ICSG on CML recruited 837 newly diagnosed
CML pts: 540 eligible pts with Ph+ and/or
bcr/abl+ CML in 1st CP were randomized to
IFN alone (265 pts) at a starting dose of
3.106 IU/d, increased to 9.106 IU/d from
the 14 th day onward or IFN + 10 days
monthly courses of cytarabine, 40 mg/kg/
d s.c. (275 pts). The endpoints were: hematological response (HR) at 6 mos, karyotypic response (KR) and overall survival.
The analyses were performed as to April,
1999 when the mean observation period
was 24 months (1-42). At 6 months 80%
of IFN arm pts at risk got a HR as compared with 87% of IFN+LDAC pts; The best
KR to date is presented below
Best KR

KR absent (0% Ph-)
KR minimal (1-32%
Ph-neg)
KR minor (33-65%
Ph-neg)
KR major (66-99%
Ph-neg)
KR complete (100%
Ph-neg)
Total evaluated

IFN(n.265)
N.(% of random.)

IFN+LDAC (n.275)
N.(% of random.)

55 (20)
42 (16)

50 (18)
32 (12)

31 (12)

39 (14)39 (14)v

31 (12)

39 (14)

19 (7)

38 (14)

175 (67)

205 (72)

The rate of major+complete KR is significantly higher for the IFN+LDAC arm (77/
275, 28%) with respect to IFN arm (50/
265, 19%) (p = 0.01). Its noteworthy the
double proportion of complete KR among
IFN+LDAC pts. With a median observation
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period of 24 months, 3 yrs survival is 85%
for IFN+LDAC and 80% for IFN alone. Overall survival is significantly better for
IFN+LDAC with respect to IFN alone (p =
0.03).

CO56
IN VITRO RESISTANCE OF CHRONIC
MYELOID LEUKEMIA CFU-GM TO
GROWTH FACTORS DEPRIVATION IS
SUPPRESSED BY
RETINOIDS ± α INTERFERON
C.FOLI, D. FERRERO, E. CAMPA, F. GIARETTA, B. ORTOLANO,
A. PILERI

Divisione di Ematologia dellUniversità di Torino;
Az. Osp. San Giovanni Battista, Torino, Italy
Bcr-abl fusion protein determines, in
transfected murine cell lines, both resistance to growth factor deprivation and increased proliferative response to interleukin
3 (IL3). However, conflicting results have
been reported about growth factor requirement by CFU-GM. We cultured progenitorenriched (median value of CD34+:45%)
CML cells, taken from patients with 100%
Ph1+ bone marrow (BM) mitosis, in agar
culture with scalar concentrations of IL3 or
GM-CSF (0.02  20 ng/ml) for CFU-GM assay. Cells were also cultured in liquid medium (IMDM + 10% fetal bovine serum)
without growth factor addition, for 7-11
days, starting from 5 x 104 cells/ml. In parallel cultures either all-trans (ATRA) or 13cis retinoic acid (cRA) (5 x 10-7 M) ± interferon α (IFN) (300 U/ml) were included in
the medium. CFU-GM concentration was
monitored at day 0, 4, 7 and 11 of culture.
Identical experiments were performed with
BM cells of control subjects. An increased
response to both IL3 and GM-CSF was evidenced by CFU-GM from 1/2 patients, with
80% of maximal colony growth at 0.02 ng/
ml (v.n.10-42%). Two more patients displayed analogous CFU-GM hypersensitivity
to GM-CSF and one to IL-3 only. In liquid
cultures normal CFU-GM from 7 BM samples
decreased steadily (36±22% of day 0 value
at the 7th day, 27±19% at day 11), whereas
CML CFU-GM increased or remained unchanged in 13/16 cases and slightly decreased in 3 (average CFU-GM recovery of
total cases: 120±46% at day 7, 117±45%
at day 11). However, ATRA, cRA, and, par-
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ticularly, ATRA+ IFN and cRA+IFN reduced
CML CFU-GM recovery to normal values:
58±32, 60±38, 30±20, 33±23% respectively at the 7th day, 28±35, 29±36, 18±8,
7±6% at day 11. In conclusion, CFU-GM
hypersensitivity to CSFs seems unfrequent,
while resistance to growth factor deprivation is a common feature of CML CFU-GM.
The association of either cRA or ATRA +
αIFN at therapeutical concentrations can
completely abolish in vitro that survival
advantage, bringing further evidence to a
possible role of retinoids in combined treatment modalities.

CO57
LIMITED NUMBER OF Ph-POSITIVE
STEM CELLS SUSTAIN RELAPSE AFTER
ALLOGENEIC BONE MARROW
TRANSPLANTATION
F. FRASSONI, M. PODESTÀ, G. PIAGGIO, A. PITTO, O. FIGARI,
M. SORACCO, M.T. VAN LINT, *G. FUGAZZA, *M. SESSAREGO,
A. BACIGALUPO

Dipartimento di Ematologia, Divisione Ematologia II
Ospedale S. Martino Genova, *Dipartimento Medicina
Interna Università di Genova
We have performed cytogenetic analysis
on bone marrow cells and on progenitor cell
colonies in a patient who relapsed after allogeneic BMT for CML. She was subsequently treated with donor lymphocyte infusions (DLI) and achieved cytogenetic remission after 175 days from the first DLI.
Two Philadelphia-positive clones were identified at relapse. One clone displayed an
additional chromosomal abnormality:
46,XX,t(3;11)(p21;p15),t(9;22)(q34;q11),
del(13)(q14q34) probably induced by radio-chemotherapy in a single Ph-positive
progenitor. This clone was able to sustain
20% of Ph-positive hemopoiesis for 5
months and therefore displaying the characteristics of a stem cell. We would take
this result to suggest that a limited number of leukemic stem cells are responsible
of relapse after allogeneic BMT in patients
with CML. This is also supported by the fact
that long term culture initiating cells (LTCIC) were all donor derived Ph-negative,
whereas the majority of BM cells were Phpositive. All together these data may be permissive of a high response rate to DLI and
may also explain the slow pace of the disease at the relapse following BMT.

CO58
LOW DOSE INTERFERON IN ESSENTIAL
THROMBOCYTHAEMIA: REMISSION
MAINTENANCE AND THROMBOSIS
FREE SURVIVAL
M. BAZZAN*, 1A. CIOCCA VASINO, A. VACCARINO,
G. TAMPONI, P. SCHINCO, B. POLLIO, 2D. ROTA,
2
M.A. PISTONE, 2L. GRISO, A. PILERI

Divisioni Universitaria e 1Ospedaliera di Ematologia,
Ospedale Molinette,Torino e 2Gruppo Piemontese
per lo Studio TE 93 - Italia
In the period February 1994  December
1996, 208 patients with Essential Thrombocythaemia (ET) were diagnosed, 42 out of
these (20.2%) were selected for treatment
with recombinant alpha-2b interferon (IFN)
plus the antiaggregant indobufene. Major
inclusion criteria were: no previous chemotherapy, age less than 60 years, a
thrombo-haemorrhagic event and/or serious symptoms of disturbed microvascular
circulation and/or platelets more than
900.000/mm3. The IFN dosage was 3 MU
three times every week for two consecutive years. After this period, patients were
randomly assigned to either stop IFN or to
continue one more year with the weekly
fixed single dose of 3 MU. At diagnosis 9
patients out of 42 had had a thrombotic
event. At Jan 1999 the overall observation
period was 111 years/patient. 34 patients
out of 42 completed the 2 years of treatment: 21 patients had a complete response
(CR, plts<450x103/mm3), 10 patients had
a partial response (PR, 450<plts<600x103/
mm3), 3 patients were non responder (NR,
plts>600x103/mm3). 31 patients out of 34
were randomized after two years of treatment: no difference in the median platelet
count was observed between the two groups
after the randomization. Two thrombotic
events and no bleeding were observed during the observation period. Prevalence of
thrombotic events during the observation
period was 1.5 %/year. 17 patients have a
follow up period of more than 4 years:
among these, 9 are still in CR or PR. IFN
treatment was stopped in 8 patients: in 4
patients because of side effects, in 3 because of non response, and in one because
of intercurrent thrombotic event. 31 (91%)
out of the 34 patients treated for the two
years period had a good haematological response (CR or PR). Moreover, outcoming
data show a remission maintenance in 64%
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of patients with a long follow-up. IFN plus
indobufene allowed to obtain a good thrombosis-free survival and, in some patient, a
long last-ing remission maintenance, also
after IFN withdrawal.

CO59
LEUKEMIA AND CARCINOMA IN
PATIENTS WITH ESSENTIAL
THROMBOCYTHEMIA TREATED WITH
HYDROXYUREA
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patients who have been treated with busulfan. The drug does not affect overall survival.

CO60
DIAGNOSTIC ROLE OF ENDOGENOUS
ERYTHROID COLONIES (EEC) IN
POLYCYTHEMIA VERA (PV) AS
DEREGULATED EXPRESSION OF
BCL-XL PROTO-ONCOGENE

G. FINAZZI, M. RUGGERI*, F. RODEGHIERO*, T. BARBUI

P.R. SCALZULLI, M.M. MINERVINI, F.S. MANTUANO, L. MELILLO,
M. NOBILE, A. MORELLI, P. MUSTO, M. CAROTENUTO

Divisions of Hematology, Ospedali Riuniti di
Bergamo e Ospedale S. Bortolo di Vicenza*

Div. Hematology, IRCCS-CSS Hospital, S. Giovanni
Rotondo, Italy

Treatment with hydroxyurea (HU) is indicated in patients with essential thrombocythemia (ET) but retrospective studies
have raised concern about the long-term
leukemogenic risk of this agent. We updated
a randomized clinical trial of HU vs. no chemotherapy that started in 1990 to examine
the long-term effect of the drug, in particular the development of secondary malignancies. We randomized 114 patients
with ET and age >60 years or previous
thrombosis to HU (56 cases) or no
cytoreductive therapy (NT, 58 cases). Two
patients (1.7%) were lost to follow-up and
29 (50%) shifted from the NT group to the
HU group during the observation period,
mainly because of a thrombotic event. Patients were followed up for a median of 73
months. Analysis was by intention to treat.
In the HU group, 46 of 54 patients (85%)
are alive, compared with 49 of 58 patients
(84%) in the control group (n.s.). Five patients (9%) in the HU group had thrombosis and 26 (45%) in the control group.
Thrombosis-free survival was significantly
different in the HU and control groups
(p<0.0001). In the HU-treated arm, seven
patients (13%) developed secondary acute
leukemia, myelodysplastic syndromes or
solid tumors, but only one control (1.7%).
The difference in cancer-free survival between the two groups was also significant
(p=0.0321). Multivariate logistic regression
analysis identified previous therapy with
busulfan as an independent predictor of
cancer in HU-treated patients. In conclusion, HU therapy reduces the risk of thrombosis but increases the risk of secondary
leukemia and carcinoma, particularly in ET

Polycythemia Vera is a Myeloproliferative
Chronic Syndrome (MCS) with a clonal disorder of stem cells which produces an increased number of erythroblasts in the bone
marrow (BM) and erythrocytes in peripheral blood (PB). In the last years a number
of new positive diagnostic criteria have
been investigated besides those suggested
by PVSG based on the exclusion of others
MCS or reactive conditions. In PV, the in
vitro presence of EEC is related to the expression of a EPO-independent clonal population of erythroblasts. Furthermore, in PV
patients the BCL-XL has been identified, a
proto-oncogene which inhibits apoptosis.
The transcriptional deregulation of BCL-XL
would release the erythroid progenitors
from the normal mechanisms of
differentiations control thus promoting in
vivo the increase of red-cell mass and in
vitro the development of EEC. 148 patients
with polyglobulia and 40 healthy controls
were investigated in the study for the presence of EEC by in vitro clonogenic tests on
BM and PB. Moreover, we searched by RTPCR the BCL-XL transcript and the BCR-ABL
rearrangement in the BM of 12 patients with
PV, 10 with essential thrombocytosis (ET)
and 7 healthy controls. 92 out of 148 patients (62%) had both diagnosis of PV
(PVSG) and presence of EEC; 20/148 (14%)
had presence of EEC but negative diagnosis of PV, in absence of secondary conditions; 18/148 (12%) had diagnosis of PV
but absence of EEC; 18/148 (12%) were
PV and EEC negative (secondary polyglobulia). In all controls EEC were absent. The
BCL-XL was found in 8/12 patients with PV
(83%) and 8/10 patients with ET (80%).
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BCL-XL was negative in controls. BCR-ABL
was negative in all subjects. In our study,
presence of EEC (both in BM and PB) has a
100% specificity and 84% sensibility in diagnosing PV. Presence of EEC is especially
useful in patients with absence of clinical
criteria for PV. In ET, the EEC may be present
but always together with the s-CFU-Mk.
According to other authors, also in this study
we found a low specificity of BCL-XL due to
its presence in ET.

CO61
NEOANGIOGENESIS CORRELATES
WITH IN VITRO PATTERN OF GROWTH
OF MYELODYSPLASTIC CELLS
A. CORTELEZZI, G.C. PRUNERI*, B. SARINA, R. MAZZA,
S. CRISTIANI, F. BERTOLINI^, C. CATTANEO, N.S. FRACCHIOLLA,
I. SILVESTRIS, G. LAMBERTENGHI DELILIERS°

Serv. Aut. di Ematologia, Istituto di Anatomia
Patologica* , Centro Trapianti Midollo°, Ospedale
Maggiore, IRCCS; Unità di onco-ematologia^,
Istituto Europeo di Oncologia, Milan, Italy
The growth of new blood vessels from preexixting vessels and capillaries, or
neoangiogenesis, is crucial for tumor development. Recently Perez-Atayde suggested that angiogenesis can play a pivotal
role also in leukemia. This prompted us to
investigate the role of blood vessels generation in the pathogenesis and progression towards leukemia in myelodysplastic
syndromes (MDS). With this aim we evaluated microvessel density (MVD) in bone
marrow biopsies from MDS patients, healthy
controls and subjects affected by infectious
diseases (ID) and hyperplastic BM; MVD
figures were then correlated with the in vitro
pattern of growth (leukemic vs non leukemic according to Sawada et al) of myelodysplastic bone marrow mononuclear cells
(BMMNC). Patients and Methods: 30 MDS
patients, 14 normal controls and 5 patients
with ID were enrolled. Bone marrow biopsies were immunostained with anti CD34
QBEnd/10 monoclonal antibody to evaluate (MVD) and hot spot, i.e. areas with the
largest number of vessels (HS). BMMNC
were obtained after gradient centrifugation
and evaluated for CFU-GM in conventional
agar assay. Results: MVD and HS were
similar in controls and ID (respectively MVD
6±2 vs 10±8; HS 13±4 vs 19±13) and significantly higher in MDS (MVD 21.5±7, HS

34±10; p<0.05). Among FAB-related MDS
subsets, MVD was significantly higher in
RAEB-t (MVD 29±7; HS 49±15) as compared to RA, RARS and RAEB (MVD 20±7;
HS 32±10) (p<0.05). A significant difference in terms of HS was observed between
patients with in vitro leukemic growth and
patients with non-leukemic growth (HS
40±11.2.47 vs 28.4±4.93; p<0.05) and a
trend towards significance was seen between MVD/HS and blast count. No correlation was observed between MVD/HS, the
international prognostic scoring system
(IPSS), and chromosome abnormalities. In
summary our data demonstrate that newly
formed blood vessels can be found in increased amounts in MDS with respect to
normal or reactive BM. This increase is particularly marked in RAEB-t and in MDS with
a leukemic pattern of growth in vitro.
These observations may suggest a
neoangiogenesis role in the pathogenesis
and progression in acute leukemia of MDS.

CO62
CYCLOSPORIN-A MAY IMPROVE IN
VITRO CIRCULATING HEMATOPOIETIC
PROGENITORS GROWTH AND AFFECTS
CD4 CELLS EXPRESSING INTERFERON-γγ
OF HYPOPLASTIC MYELODYSPLASTIC
PATIENTS
C. SELLERI, L. CATALANO, G. VARRIALE, P. RICCI, C. CALIFANO,
M. PICARDI, M. VOLPICELLI, S. ROCCO, B. ROTOLI

Div. of Hematology, Federico II Univerity of Naples
The mechanism of cytopenia in hypoplastic MDS and refractory anemia (RA) is still
poorly understood. T-cell clones spontaneously producing inhibitory cytokines have
been reported in blood and marrow of MDS
patients and may account for increased
apoptosis of MDS hematopoietic progenitors. Various immunosuppressive treatments have been sporadically and successfully used in hypoplastic MDS and RA patients. We have investigated the effect of
cyclosporin-A (CSA) on circulating hematopoietic progenitors and on CD4 cells expressing interferon-γ (IFN-γ) of patients
with hypoplastic MDS (n=10) or RA (n=10)
in vitro. By flow cytometry, circulating
CD34+ cells were found significantly decreased in both hypoplastic MDS (mean
value ± SEM: 2930±1007/mL of blood;
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p=0.009) and RA patients (3144±1063/mL;
p=0.01) compared to normal donors (5656
± 474/mL). Using methylcellulose colony
assay, circulating colony forming-unit cells
(CFU-C) were even more decreased in patients with hypoplastic MDS and RA compared to normal donors (52±13 and 93±24/
mL vs 276±27; p<0.001). Circulating
CD34+ cells and CFU-C of hypoplastic MDS
were lower but not significantly different
than those of RA patients (p=0.1). CSA, at
a concentration comparable to that found
after in vivo administration (500 ng/ml),
significantly increased circulating CFU-C
colony growth of hypoplastic MDS (6.8±1.7
vs 13.1±3.2 without and with CSA, respectively; p=0.036) but not of RA patients
(24.4±7 vs 36.9±10; p=0.3). Using two color
intracellular staining for CD4 and IFN-γ, we
documented that CSA pretreatment of circulating lymphocytes, activated with
phorbol myristate acetate (PMA)-ionomycin,
significantly decreased the number of circulating CD4 cells expressing IFN-γ in patients with hypoplastic MDS (9.6±2.5 vs
1.4± 0.5 without and with CSA; p=001)
but not in RA patients (5.5± 3 vs 1.2± 0.2;
p=0.1). We conclude that: 1) the deficiency
in the circulating hemopoietic progenitor
compartment of hypoplastic MDS patients
may be in part lymphocyte-mediated; 2)
CSA may improve hematopoietic progenitors growth in hypoplastic MDS by reducing lymphocyte-mediated hematopoietic
suppression.

CO63
OCCURENCE OF SECONDARY MDS/AML
IN PATIENTS WITH ACUTE
PROMYELOCYTIC LEUKEMIA (APL)
R. LATAGLIATA, S. FENU, M.A. ALOE SPIRITI, G.A. BRUNETTI,
F. MANCINI, M. MANCINI, P. FAZI, I. DEL GIUDICE,
M. DANDREA, A. SPADEA, F. MANDELLI

Department of Biotecnologie Cellulari ed Ematologia,
University La Sapienza Rome
Myelodysplastic Syndromes and Acute
Myelogenous Leukemias secondary to chemotherapies (sMDS/sAML) are frequent in
patients cured from a previous neoplasia.
From 1/89 until 9/98, 87 newly diagnosed
APL patients were enrolled in our Institution in 2 consecutive protocols: 28 patients
were treated according to GIMEMA 0389
protocol (chemotherapy alone), 59 pts ac-
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cording to AIDA protocol (chemotherapy +
ATRA). We report 5 cases with APL in molecular Complete Remission (CR) who
developped a sMDS followed by sAML in 3
cases. Case 1 (GIMEMA 0389) after 48
months of 1st CR showed an evolution in
sAML [FAB M4, t(10;11)(p14;q21)] with
trilineage dysplasia: she achieved a CR with
intensive chemotherapy, but died during
consolidation from infection. Cases 2 and 3
(both AIDA protocol), after a 1st CR of 43
and 46 months respectively developped a
s/MDS (RAEB, monosomy 7 in 1 case,
karyotype failed in 1 case): both received
supportive care only and one is still alive in
MDS phase after 10 months, while one
evolved in sAML after 2 months and died 1
month later. Case 4 (GIMEMA 0389) had a
relapse of APL after 13 months and achieved
a 2nd molecular CR with ATRA + chemotherapy followed by Autologous Bone Marrow Transplantation (ABMT): after 33
months of 2nd CR he developped a sMDS
[RAEB, del(5q-)] followed by sAML (FAB M4)
after 2 months. He received supportive care
only due to heart impairement, and died 5
months later from progressive disease. Case
5 (AIDA protocol) had a 1st molecular relapse of APL after 9 months of 1st CR and
achieved a 2nd molecular CR with ATRA alone
followed by ABMT. She relapsed as APL after 11 months of 2nd CR and achieved a 3rd
CR with ATRA+chemotherapy: 2 months
later, she developped a sMDS (RA, normal
karyotype) with peripheral cytopenia and
trilineage marrow displasia and underwent
allogeneic bone marrow transplantation after 5 months of supportive care. All 5 cases
were negative for PML/RARa hybrid gene
when sMDS/sAML was evidencied. In conclusion, as the occurrence of sMDS/sAML
in APL patients with molecular CR is an
emerging problem with the improvement
of outcome after ATRA, a careful evaluation of marrow dysplasia is warranted in
the follow-up of those patients.
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CO64
STI571 ERADICATES BCR/ABL+
LEUKEMIC CELLS IN NUDE AND SCID
MICE, DEPENDING ON THE INITIAL
TUMOR LOAD
C. GAMBACORTI-PASSERINI, R. BARNI, P.LE COUTRE,
G.M. CORNEO, P. PIOLTELLI, L. CLERIS, E. MARCHESI,
F. FORMELLI, E.M. POGLIANI

Istituto Nazionale Tumori, Milano, Italy and Section
of Hematology, S. Gerardo Hospital, Monza, Italy
STI571 is a selective inhibitor of both the
ABL kinase as well as of the BCR/ABL oncogenic kinase and has been shown to inhibit
the proliferation of BCR/ABL+ cell lines as
well as of fresh cells obtained from CML
patients. We recently showed that STI571,
when administered p.o. at 160 mg/kg three
times per day for 11days, causes continous
in vivo block of the BCR/ABL kinase activity and eradicates the growth of 50x106 human BCR/ABL+ leukemic cells (KU812) injected in the flank of nude mice. When the
treatment was initiated 24 hours after leukemic cell injection, eradication of tumor
growth was obtained in all treated animals
(18/18). When animals were treated 8 days
after injection, with an estimated tumor load
of 3-400 x 10 6 cells, nodules disappeared
in all animals within 10 days; however in
41% of treated animals (9/22) the tumor
reappeared between 16 and 19 days after
treatment discontinuation. This difference
is statistically significant (p = 0.0018).
Treatment at day 15 (tumor load of 10 9
cells) resulted in regression of nodules but
no animal was cured. Retreatment of relapsed animals did not obtain permanent
eradication of leukemic growth, and in vivo
STI571-mediated inhibition of the BCR/ABL
kinase activity was reduced or absent. Prolongation of treatment duration from 11
days to 18 days also failed to decrease the
risk of relapse. BCR/ABL+ leukemic cells
obtained from relapsed animals were retested in vitro for sensitivity to STI571 by
3HTdR uptake and showed in general the
same sensitivity as parental cells. The main
variable able to predict the efficacy of
STI571 in eradicating leukemic growth in

this nude mouse model is represented by
the initial tumor load; leukemic cells obtained from relapsed mice do not appear
intrinsically resistant to STI571. These data
show that the number of leukemic cells
present at the beginning of treatment represent an important variable, even when
considering a specific anti-leukemic treatment. Additional data obtained in SCID mice
injected with fresh CML cells from patients
in chronic phase support the above mentioned results, and will also be presented.

CO65
PULSE OF LOW DOSE FLUDARABINE
AVOIDS SELECTION OF DOXORUBICIN
RESISTANT CLONE IN K562 CELL LINE
P. DANDREA, S. RUSSO, G. IACCARINO, L. DEL VECCHIO*,
R. DI NOTO*, G. ABATE, F. FRIGERI

Division of Hematology, I. N. T. G. Pascale, and
*Division of Hematology, AO Cardarelli, Napoli
Fludarabine (F-ARA-A) is a purine analogue with a cell cycle specific activity. It
inhibits DNA synthesis by two different
mechanism: 1) direct blocking DNA elongation and 2) decreasing cellular dNTPs
through inhibition of ribonucleotide reductase. There are also some evidences that
Fludarabine could be incorporated into
mRNA inhibiting gene expression. It is well
known that K562 cell line have a baseline
expression of gp170 and hence it is possible to select doxorubicin resistant clone
after exposure to increasing level of the
drug. Gp170 is the best studied mechanism
supporting Multi Drug resistance (MDR). It
is a membrane efflux pump that impairs
accumulation of widely-used lipophilic drugs
including antracyclines, epipodophillotoxins
and vinca alkaloids. In the past Verapamil
and its analogues were frequently used in
vitro to revert gp 170 action but in vivo
they showed troublesome side effects. In
our laboratories parental K562 cells were
exposed to Doxorubicin (DXR) at concentration of 25 nM combined to weekly pulse
of 0,5 µg/ml (1,38 µM) of Fludarabine. In
this case no selection of MDR clones occurred. On the contrary, the treatment of
K562 parental cells by DXR alone allowed
the emergency of drug resistant clones. At
the concentration used, Fludarabine did not
modify the doubling time and growth pattern of K562 cells but increased the
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percentage of S phase up to 80%.
Cytofluorimetric analysis, performed using
MRK16 antibody showed that pulse of
Fludarabine treatment revert the K562
gp170 baseline expression. Moreover immunocytochemical analysis, performed using JSB1 antibody on both, DXR and DXR
plus Fludarabine treated cells, confirmed
that inhibition of selection was due to the
block of gp 170 expression by Fludarabine.
In fact, while the resistant cells obtained
after direct exposition to DXR were markedly positive to JSB1 antibody, those treated
with DXR plus Fludarabine were not. If in
vitro results will be further confirmed, low
doses of Fludarabine can result in a useful
clinical approach.
This work was supported by Ricerca Finalizzata Ministero della Sanità  Quota FSN
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CO66
CHARACTERIZATION OF THE
BIOLOGICAL EFFECTS OF A NOVEL
RETINOID ON AML CELLS
A. GOZZINI, V. SANTINI, B. SCAPPINI, P. LEFEBVRE*,
C. CHOMIENNE*, P. ROSSI FERRINI

Divisione di Ematologia, Università di Firenze,
Azienda Ospedaliera di Careggi, Firenze; Laboratoire
de Biologie Cellulaire Hèmatopoiètique,Univ. Paris
VII, Hopitàl St. Louis, Paris*
Retinoids are modulators of cellular proliferation and differentiation in many cell
types and their diverse effects are mediated by three distinct isoforms of receptors
RAR (, ,). In this study we characterized a
novel derivative of retinoic acid (pat. WO
97/02030) and compared its activity to that
of known retinoids. The new molecule and
known retinoids have similar chemical properties, by studies with HPLC and spectrophotometer analysis, but the new compound does not own the typical sensitivity
to the light. Acute promyelocytic leukemia
(APL) cell lines, HL60, NB4 and KASUMI,
as well as primary (APL) cells were cultured
in RPMI 1640 with 15% FCS for 3, 4, 6 days,
supplemented with the retinoic acid new
derivative 10mM, 100 nM, 1 mM or all-trans
retinoic acid (ATRA) at the same doses. After
that time, we evaluated: cells counts, morphology, flow cytometric analysis of cellcycle, detection of apoptosis evaluating
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Annexin V binding. Our results showed that
the new molecule blocked proliferation at
the same extent as ATRA 1 µM and 100 nM,
while it resulted toxic at 10 µM. After 4 days
of culture, cells in S-phase were only
11.72% when exposed to the new retinoid
1 µM, compared with 42.49% of control
cultures. Consistent data were obtained
with ATRA 1 µM. Total cell number was decreased after treatment with novel retinoid. Annexin V test demonstrated induction
of cell line apoptosis: 30% of apoptosis
compared with 9.96% of control in HL 60,
23% vs 6% in Kasumi, the percentage was
not significant in NB4 cells; as well as in
primary APL cultures. These data were supported by the morphological observation of
apoptotic bodies as well as by the appearance of pre-G1 peak in flow cytometric
analysis of cell-cycle. Moreover, we performed transient transfection in COS-1 cells
with the expression vector pSG5/RARα and
PSG5/RXR, showing that the new molecule
interacted with the nuclear retinoid receptors RXR, and the effect amplified by interaction with heterodimer RXR-RARα. Preliminary studies with fractionation of HL 60 and
NB4 nuclear extracts over FPLC showed that
the new molecule binding affinity for the
endogenous nuclear receptors is stronger
than that of ATRA. These observations
helped to analyze whether the new retinoid implies different therapeutic strategies,
so to be possibly used in alternative to the
known retinoids in the treatment of resistant (APL).

CO67
IDENTIFICATION AND ISOLATION OF
A NORMAL BIPOTENT ERYHTROIDMEGAKARYOCYTIC CELL PRECURSORS
A.M. VANNUCCHI, S. LINARI, F. PAOLETTI, C. CELLAI,
R. CAPORALE, M. SANCHEZ, G. VISCONTI, G. MIGLIACCIO,
A.R. MIGLIACCIO, P. ROSSI FERRINI

Div. Hematology, Univ. Florence & Ist. Sup. Sanità,
Rome
Based on several in vitro data supporting
the existence of a bipotent, erythroid and
megakaryocytic, cell precursor, we sought
to identify such a cell in normal tissues..
First, to clarify until when hematopoietic
cells remain bipotent for erythroid and
megakaryocytic differentiation, we analyzed
(by RT-PCR) the expression of erythroid (α-
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and β-globin and erythropoietin receptor,
EpoR)- and megakaryocytic (acethylcholine
esterase, AchE, glycoprotein IIb, GpIIb and
thrombopoietin receptor, Mpl) genes in
single colonies derived from early (BFU-E,
CFU-Mk and CFU-GM) and late (CFU-E)
murine progenitor cells. Almost all (90 %)
the erythroid bursts and megakaryocytic
colonies (out of a total of 70 colonies) and
none of the CFU-E- and CFU-GM-derived
colonies (out of 30-40 colonies) investigated
expressed both erythroid and megakaryocytic genes. These data suggested that the
bipotent cell precursor is intermediate between BFU-E and CFU-E. Then we analyzed
by FACS the expression of TER-119 and 4A5
(two surface markers specific for erythroid
and megakaryocytic cells) in marrow and
spleen cell suspensions from normal mice
and from mice recovering from the anemia
induced by phenyl-hydrazine (PHZ). TER119+/4A5+ double positive cells were identified in the marrow from normal mice
(1.3±0.6%) and in the marrow (3.8±0.8%,
p<0.01) and spleen (1.3-8.3 %) from PHZtreated animals. TER-119+/4A5+ cells (30
or 65 % pure by FACS re-analysis), isolated by chemical (18 hrs in the absence of
growth factors) or physical (immunomagneting selection or cell sorting) means
from the spleens of PHZ-treated mice, contained benzidine-negative blasts expressing low levels of β-globin and GpIIb by RTPCR. The purified cells generated single Ter119+ and 4A5+ cells with a clear erythroid
and megakaryocytic morphology when cultured for 24-48 hrs with EPO or TPO. In
conclusion, we have identified in vivo a TER119+/4A5+ cell population which meets the
criteria for the bipotent cell precursor and
may play an important role in the recovery
from the anemia induced by PHZ.

CO68
CD40 LIGATION ON MALIGNANT
PRECURSOR B CELLS CAN INDUCE A
POTENT CHEMOATTRACTANT ACTIVITY
FOR ANTI-LEUKEMIA CYTOTOXIC T
CELLS
P. GHIA, P. TRANSIDICO1, F. SALLUSTO2, C. SCHANIEL2,
K. MATSUSHIMA3, A.G ROLINK2, A. MANTOVANI1,
L.M. NADLER4, A.A. CARDOSO4

IRCC di Candiolo e Università di Torino, Italy;
1
Istituto di Ricerche Farmacologiche Mario Negri,
Milano, Italy; 2 Institute for Immunology, Basel,
Switzerland; 3Tokyo medical School, Tokyo, Japan;
4
Dana-Farber Cancer Institute, Boston, USA
B-cell acute lymphoblastic leukemia (ALL)
cells are ineffective antigen-presenting cells
(APC) and fail to induce significant immune
responses. By crosslinking CD40 expressed
by the leukemia cells using the soluble form
of the ligand (CD40L), we have been able
to improve their immunogenicity and to
develop a methodology for the generation
and expansion of autologous anti-leukemia
specific cytotoxic T cells (CTL). These results prompted us to envision the use of
CD40-stimulated leukemia cells (CD40-ALL)
as tumor cell vaccines. Since a critical requirement for a successful tumor cell vaccination is the attraction of anti-tumor effector T cells to the sites of disease, we thus
sought to determine whether CD40-ALL
cells secrete T cell-chemo-attractants, in
particular, for antigen-specific memory T
cells. An extensive study of chemokine expression in ALL cells showed that, in all
patients tested (n=24), the chemokine MDC
(macrophage-derived chemokine) was specifically induced by CD40 crosslinking. This
induction was observed both at mRNA and
protein level, with secreted MDC ranging
from 13.9 to 18.8 ng/ml. As MDC has been
described as a very efficient chemoattractant for activated T cells, we examined
the anti-leukemia specific T cells generated
in our system for the reactivity to this
chemokine and in particular for the expression of CCR4, which has been described to
be the specific receptor for MDC. Anti-leukemia T cells, which are mostly CD8+ T cells,
do express CCR4 (mRNA and protein) and
respond to MDC by calcium mobilization and
migration through endothelium. This reactivity was observed in response to both recombinant MDC and supernatant from
CD40-ALL cultures. In conclusion, we dem-
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onstrate that a single physiologic signal (i.e.
CD40 crosslinking) does not only improve
the immunogenicity of ALL cells but also
induce them to produce a potent chemoattractant for activated T cells. Moreover,
ex-vivo generated autologous anti-leukemia CTLs express CCR4 and respond to MDC
by migrating through endothelium, underscoring the rationale for the use of CD40stimulated leukemia cells in vaccination
strategies for the treatment of ALL.

CO69
CELLULAR LOCALIZATION OF HUMAN
HERPESVIRUS-8 (HHV-8) AND
EXPRESSION OF HHV-8 CELLHOMOLOGOUS GENES IN HIV NEGATIVE
LYMPHOPROLIFERATIVE DISEASES
R. TROVATO, M. LUPPI, P. BAROZZI, R MARASCA, M. MORSELLI,
K. CAGOSSI, G. TORELLI

Dept. of Medical Sciences. Section of Hematology.
Modena, Italy
The occurrence of HHV-8 infection in lymphoid tissues is rare and the cell types infected are largely unknown. Recently, HHV8 genome has been shown to contain genes
encoding homologues to cytokines,
oncoproteins and cell cycle regulatory and
signaling proteins, that have been acquired
from the host cell. We explored whether
transcription of HHV-8 genes may occur in
lymphoid tissues, in vivo, and also studied
the cellular localization of the virus by in
situ polymerase chain reaction (PCR). Thus,
we used reverse transcriptase PCR to look
for the expression of the HHV-8 genes homologous to human interleukin-6 (IL-6),
cyclin-D, BCL-2 and interleukin-8 receptor
(G-protein-coupled receptor-GCR-) in two
cases of benign lymphadenopathy with giant germinal center hyperplasia and increased vascularity and in two cases of
Castlemans disease (CD). None of these
genes was expressed in the case of benign
localized CD of hyalin-vascular (HV) type,
and only vIL-6 and vCyclin-D were transcribed in the two cases of benign lymphadenopathies. In contrast all four genes were
transcribed in the case of multicentric
Castlemans disease of plasma cell type (PC)
type with aggressive clinical course and in
two cases of primary effusion lymphomas
(PEL). HHV-8 was localized in lymphoid and
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monocyte-macrophage cells scattered in the
interfollicular regions of both lymphadenopathies with giant germinal center hyperplasia and increased vascularity, but not in
endothelial cells. Our study reports, for the
first time, that HHV-8 genes homologous
to cell genes, may be transcribed in lymphoid tissues in vivo, out of the KS and AIDS
settings. The differential expression of HHV8 genes homologous to cellular genes involved in cell proliferation (v-cyclin-D and
vGCR) and apoptosis (vIL-6 and vBCL-2)
suggests that they may influence the
lymphoproliferative process associated with
this herpesviral infection. The distribution
of HHV-8 infected cells in non neoplastic
lymph nodes outside of the germinal centers resembles that of Epstein-Barr virusinfected cells in the lymph nodes in the
course of infectious mononucleosis.

CO70
THE CARBOXYTERMINAL REGION OF
G-CSF RECEPTOR TRANSDUCES
PHAGOCYTOSIS SIGNALS
V. SANTINI *, B. SCAPPINI *, A. GOZZINI *, P. ROSSI
FERRINI*, A.D. SCHREIBER

*Dept of Hematology, University of Florence, Italy;
Hematology/Oncology Division, University of Pennsylvania School of Medicine, Philadelphia, PA, USA
Granulocyte colony stimulating factor (GCSF) induces proliferation and maturation
of myeloid progenitor cells, but plays also
an essential role in promoting functional
activities of mature granulocytes, like phagocytosis. We have demonstrated that Shc,
Syk and Lyn kinases are independently tyrosine phosphorylated after G-CSF stimulation of 32d murine myeloid cells transfected with human wild type (WT) G-CSFR. We showed that tyrosines 764 and 729
of G-CSF-R cytoplasmic domain are crucial
for activation of Shc and Syk, respectively.
Syk kinase role in granulocytic precursor
proliferation and maturation has not been
completely clarified. It has been demonstrated that Syk kinase is required for Fcγ
receptor mediated phagocytosis in monocytes/macrophages and that in a COS-1 cell
model system, co-transfection of Syk kinase with FcγRI and its g chain subunit enhances phagocytosis 5-7 fold, while cotransfection of Syk with FcγRIIA enhances
phagocytosis ~2 fold. In order to examine
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the influence on granulocytic function of GCSF induced Syk activation, we analyzed
the pattern of tyrosine phosphorylation of
32d myeloid cells WT/G-CSF-R transfectants, and DA/G-CSF-R natural occurring truncated mutant (D715). In the latter mutant the ITAM (immunoreceptor tyrosine-based activation motif)- like motif
of G-CSF-R is lacking. The ITAM motif contains the binding sites for Syk. We then
stimulated G-CSF-R transfectants and mutants with G-CSF 100 ng/ml for 10 minutes
and analysed at light microscopy phagocytosis of sheep red blood cells, after 30
minute incubation in a 37 °C shaking water bath. DA/G-CSF-R mutant did not show
Syk phosphorylation after stimulation. 32d
WT/G-CSF-R transfectants had a baseline
phagocytosis of 10 ± 2 % (300 cells scored),
but after G-CSF stimulation 44 ± 5 % of
cells were phagocytic. The truncated DA
mutant had only 1% of cells showing phagocytosis, and no increase was obtained
after stimulation with G-CSF. A possible interpretation model proposes Src tyrosine
kinase interaction with Syk kinase as an
early event in signaling cascades responsible for transmitting extracellular signals
from surface receptors to cytoplasmic pathways crucial for functional response. In our
knowledge, this is the first evidence indicating G-CSF-R signals phagocytosis
through a specific region. As we demonstrated that the same region of the receptor is responsible for Syk activation, we
concluded that the phagocytic activity
stimulated by G-CSF in 32d WT/G-CSF-R
transfectants is modulated by the caroboxyterminal region of the receptor via Syk.

CO71
DIAMOND-BLACKFAN ANEMIA:
ROLE OF THE RPS19 GENE IN THE
ITALIAN POPULATION
U. RAMENGHI1, E. GARELLI1, M.F. CAMPAGNOLI1, A. BRUSCO2,
A. CARANDO1, M.R. GOVONI3, F. MASSOLO4, B. NOBILI5,
S. VAROTTO6, F. LOCATELLI7, I. DIANZANI8

Department of Pediatrics 1, and Dept of Biochemistry, biology and Genetics 2, University of Torino;
Depts of Pediatrics University of Ferrara 3, Modena
4, Napoli 5, Padova 6, Pavia 7 and Dept. of Medical
Sciences, University of Eastern Piedmont 8
Diamond-Blackfan anemia (DBA, MIM
105650) is a congenital red cell aplasia,

associated with a wide range of physical
abnormalities. Recently, mutations in ribosomal proteins 19S (RPS19) were identified in some DBA patients. The RPS19 gene,
located within 19q13.2 region, encodes ribosomal protein S19, the first structural
ribosomal protein found to be involved in a
human disease. RPS19 includes six exons,
the first of which untraslated. Mutations
were found in 25% of DBA patients. To
evaluate the impact of mutations in RPS19
in pathogenesis of DBA in the Italian population, we screened for mutations 49 Italian patients; mutations were identified in
9 families (18.4%), always in heterozygosity (deletion of the entire gene, -633ins
AGCC, 53insAGA, 237insG, W52X, R62W,
R94X, R101H, IVS5 1G→A). Most mutations
were located in exon 4 (5/9), two are shared
by more than one patient (not consanguineous individuals) and/or by patiens from
other population. Two cases were familial;
the others were sporadic. One parent shows
isolated macrocitosis, suggesting variable
expressivity of DBA. High ADA levels were
found in most patients who carry a mutation in RPS19, but also in patients with a
normal gene. Similarly, we have not found
mutation-phenotype correlations. It is likely
that other factors contribute to the variable expressivity of DBA, as shown by two
non-concordant monozygotic twins from our
panel. The identification of DBA gene has
immediate implications for clinical practice:
it allows molecular diagnosis of the disease
and genetic counselling in DBA families:
parents with a sporadic DBA child can be
reassured on the risk of recurrency, whereas
prenatal diagnosis is possible for inherited
mutations.

CO72
BONE MARROW ERYTHROID
EXPANSION IN β THALASSEMIA.
EVALUATION BY FLOW CYTOMETRY
F.CENTIS, L. TABELLINI, O. BUFFI, L. GUERRA, B. PERSINI,
P. TONUCCI, G. LUCARELLI

Divisione di Ematologia Centro Trapianto Midollo
Osseo Az. Osp. S.Salvatore Pesaro - Italia
Studies at the bone marrow level represent a crucial aspect in the understanding
of many hematological abnormalities included the β thalassemias. Beta thalassemia
major is an hereditary disease characterized
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by ineffective erythropoiesis which leads to
expansion of the erythron and severe anemia due to intramedullary programmed cell
death (apoptosis) of the erythroid precursors. In this study we have defined quantitatively by flow cytometry, the erythroid expansion in 78 transfusion-dependent β
thalassemic patients evaluating the whole
bone marrow mononuclear cells reactivity
(absolute number) to the CD36 and the
CD71 antigens. The ineffective erythropoiesis has been also quantified (absolute number) evaluating the ealy apoptotic (Annexin
V positive) erythroid precursors (CD45
negative). Our results show that the extent of the erythroid hyperplasia directly
correlates with the extent of the early
apoptosis (CD36 vs CD45-AnV+ r =0.90
p<0.0000; CD71 vs CD45-AnV+ r=090
p<0.0000) . We were also able to define
three increasing levels (Low, Medium, High)
of erythroid expansion. Statistically significant differences were observed between
the different erythroid hyperplasia levels
when the reactivity to different antigens
(CD36, CD71, CD45-/AnV+, CD16, CD34)
and several clinical features (age, n° of
transfusions, liver iron concentration, myeloid mass/ erythroid mass, chelation irregular, splenectomy, presence of acute
chronic hepatitis) were considered.
This work was supported by the Berloni Foundation against Thalassemia.
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HODGKIN
AND NON-HODGKIN
LYMPHOMAS
CO73
TUMOR BURDEN (TB) AS PRIMARY
PROGNOSTIC FACTOR IN HODGKINS
DISEASE (HD)?
P.G. GOBBI1, M.L.GHIRARDELLI1, M. SOLCIA2, G. DI GIULIO2,
F. MERLI3, G. NADALI4, R. BERTÈ5, O. DAVINI6, A. LEVIS7,
C. BROGLIA1, G. CARNEVALE MAFFÈ1, R. DORE2, E. ASCARI1

Med. Int. e Oncol. Med.1, Ist. di Radiologia2,
Univ. di Pavia, IRCCS S. Matteo; Serv. Ematologia,
Arcispedale S. M. Nuova, Reggio E.3;
Catt. Ematologia, Univ. Verona4; Sez. Ematologia,
Osp. Civile, Piacenza5; I Radiodiagnostica,
Osp. S. Giovanni B., Torino6; Div. Ematologia,
Osp. SS. Antonio e Biagio, Alessandria7
The volume of TB present at diagnosis
was measured in 121 patients with HD,
treated in the last 10 years (median follow-up: 44 months). Patients were selected
only through the availability of both magnetic records of total body CT scan and ultrasonographic dimensional evaluation of the
superficial lymph node not included in the
CT scans. CT scans had to be serial and
contiguous and the identified lesions had
to be tridimensionally reevaluated and measured through the elaboration resources of
the CT equipment. In the majority of patients the enlarged lymph nodes not included in the CT images were measured
with a Toshiba ultrasound instrument by
means of a 7 mHz probe. The TB of the 121
patients, resulting from the sum of the volumes of all the lesions mesured on the CT
and US scans, ranged from 4 and 985 ccm
(175.114 ± 195.055). The prognostic value
of TB was investigated in relation to time
to treatment failure (TTF). In two distinct
multivariate analyses, the first including,
the second not including serum ß2microglobulin (ß2-m) among covariates
(because of its lack in many clinical records
at diagnosis), the parameters statistically
most related with prognosis were the following (statistical P between brackets): TB
(0.0006), ß2-m (0.008), ESR (0.012),
Karnofsky index (0.019); or, without ß2m, TB (<0.0001), ESR (0.0003) and serum
fibrinogen (0.025).TB showed to be wellcorrelated with the majority of the biologi-

cal and clinical parameters currently used
in the initial evaluation of the disease, especially with bulky disease, number of involved lymph node regions, LDH, ESR, hemoglobin, Karnofsky index. However, its
predictability from these variables is rather
low (R2 = 0.534 ÷ 0.667). Therefore TB
seems to be largely independent of the clinical factors currently considered for clinical
uses. This is further confirmed by the direct comparison of the prognostic value of
TB and International Prognostic Factor
Project for Hodgkins Disease (Hasenclever
D et al., JCO 1998, 339, 1506). At the bivariate analysis vs. TTF TB was the only statistically significant factor (P < 0.0001) while
the IPFP score showed a P of 0.6207. TB is
emerging as a new prognostic factor in HD,
more powerful than and largely independent
of those well-known and used so far.

CO74
TREATMENT OF EARLY-STAGE
HODGKINS DISEASE WITH ABVD AND
LIMITED RADIOTHERAPY: ANALYSIS OF
EFFICAY AND LONG-TERM TOXICITY
F. LUNGHI1, E. BRUSAMOLINO1, A. BAIO2, E. ORLANDI1,
C. BARATÉ1, G. PAGNUCCO1, M. LAZZARINO1, P. FRANCHINI2,
C. BERNASCONI1

Istituto di Ematologia, Università di Pavia1, Servizio
di Radioterapia Oncologica2, IRCCS Policlinico San
Matteo, 27100 Pavia, Italy
The use of combined modality therapy in
early-stage Hodgkins disease can spare
staging laparatomy, allows smaller field and
lower dose of radiation and reduces the risk
of relapse compared to radiation alone. This
paper reports on the results and long-term
events of a combined modality approach
consisting of a brief chemotherapy (CT) and
limited radiotherapy (RT) without staging
laparotomy in patients with early-stage
Hodgkins disease. This prospective study
included 78 patients (20 with clinical stage
I and 58 with stage II); 60% of total had
mediastinal enlargment, 12% bulky disease, 6% B symptoms and 5% subdiaphragmatic disease. Median age was 33
years (range: 15-64) and median followup 56 months. The treatment program consisted of four cycles of the ABVD regimen,
as originally described, followed by limited
RT on involved sites (44 patients) or involved and contiguous sites of disease (34
patients); radiation dose ranged from 30
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to 36 Gy to uninvolved and involved sites,
respectively; bulky disease received up to
44 Gy. Gonadal function in women was assessed by hormonal tests and menses
evaluation; fertile women were given an
estrogen-progesteron combination for ovarian protection, while most of young men
had their semen cryopreserved.The treatment program was completed in a median
of 6.2 months (range: 5-10). Complete remission (CR) rate was 88% after 4 ABVD
(69 patients) and 98% after the adjunctive
RT. The 5-year relapse-free survival (RFS)
is 97%; two of 3 relapsing patients had
achieved only partial remission after ABVD.
The 5-year overall survival is 98%; two patients died to date, one of disease progression and one of small cell lung carcinoma.
Therapy-related long-term toxic events included two cases of polmonary fibrosis with
symptomatic interstitial disease, one case
of dilated cardiomyopathy with cardiac failure (all patients had received mediastinal
irradiation), and hypothyroidism requiring
replacement therapy in five cases. Fertility
was preserved in young women and four
normal pregnancies were registered. No
cases of secondary leukemia occurred. In
early-stage Hodgkins disease not undergoing staging laparotomy, the combination
of a brief CT consisting of 4 cycles of ABVD
and limited irradiation was effective and
produced a 97% RFS at 5 years. A prolonged monitoring of potential long-term
sequelae of therapy and evaluation of their
impact on the quality of life are mandatory
in this curable setting of patients.

CO75
HIGH-DOSE SEQUENTIAL (HDS)
REGIMEN AS SALVAGE TREATMENT
FOR REFRACTORY/RELAPSED
HODGKINS DISEASE: A MULTICENTRE
EXPERIENCE
C. TARELLA, M. LIBERATI, R. ROMANO, P. COSER,
C. ROSANELLI, U. VITOLO, A. DE CRESCENZO, N. DI RENZO,
M. DELLOLIO, M. FEDERICO, F. ZALLIO, P. GAVAROTTI, A. LEVIS

Divisioni di Ematologia, Oncologia e Clinica Medica
di Torino, Perugia, Bolzano, S. Giovanni Rotondo,
Modena, Alessandria  Intergruppo Italiano Linfomi
(I.L.I.)
The Italian Lymphoma Intergoup (I.L.I.)
comprehends most Italian Centres involved
in the management of lymphoma. In 1996
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I.L.I. Centres started a prospective program
with the high-dose sequential (HDS) chemotherapy regimen as salvage treatment
for relapsed or refractory Hodgkins Disease
(HD); besides, data from previous experiences gained with HDS in the management
of progressing HD were collected. Aims of
this study were: i. to evaluate feasibility
and efficacy of HDS in relapsed/refractory
HD in a multicentre setting; ii. to define
overall curability of HD patients by combining cure rate after first line therapy along
with salvage with intensive chemotherapy.
So far, 46 patients have been enrolled in
HDS programs at 8 Italian institutions. The
HDS schedule includes the sequential administration of high-dose (hd) cyclophosphamide (7 gr/sqm) followed by peripheral
blood progenitor cell (PBPC) harvest, hdmethotrexate (8 gr/sqm), hd-etoposide (2
gr/sqm) and finally hd-mitoxantrone (60
mg/sqm) + L-Pam (180 mg/sqm) followed
by PBPC autograft. Main patient characteristics at HDS start were as follows: median age 28 yrs. (range 16-50), stage IIIIV= 25 pts., B symptoms=24 pts., BM involvement=6 pts., PS ³2=9 pts., refractory
disease=17 pts., 1st relapse=21 pts., 1st
relapse=8pts. Thirty-seven pts. have completed HDS and are evaluable. There were
3 treatment-related deaths (TRM=8%); 5
more pts. had disease progression; CR was
achieved by 5 out of 13 refractory pts, 10
out of 16 pts. in 1st relapse and 6 out 8 pts.
>1st relapse. Overall, CR was achieved by
21 out of 37 evaluable pts. (57%); so far,
there was no relapse among pts. in CR. In
conclusion, this preliminary analysis shows
that HDS is feasible in a multicentre setting; its toxicity can be considered moderate, since all patients were variably pretreated; the CR rates obtained both in relapsed and refractory pts. are promising in
terms of therapeutic efficacy of the scheme.
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10-YR FOLLOW UP IN 246 PATIENTS
WITH ADVANCED STAGE DIFFUSE
LARGE CELL LYMPHOMA (DLCL)
TREATED WITH STANDARD 12 WEEK
CHEMOTHERAPY: LATE RELAPSES AND
LATE TOXICITIES
U. VITOLO, S. CORTELLAZZO, C. BOCCOMINI, E. BRUSAMOLINO,
G. TODESCHINI, C. TARELLA, A.M. LIBERATI, M. BERTINI,
R. CALVI, R. FREILONE, A. GALLAMINI, G. LUXI, V. MENEGHINI,
L. ORSUCCI, D. ROTA SCALABRINI, F. SALVI, T. BARBUI,
C. BERNASCONI, F. GRIGNANI, G. PERONA, A. PILERI, E. GALLO

For the Italian Multiregional non Hodgkins Lymphoma
Study Group: U.O.A Ematologia, Az. Osp. S. Giovanni
Battista, Torino
Introduction: new intensive approaches
give promising results in the treatment of
DLCL, but they need to be compared with
the long term results achievable with prior
regimens.Patients and Methods: in order
to define the cure rate, late toxicities and
late relapses, a long term analysis was performed on 246 patients (age 15-60) with
advanced stage DLCL treated with MACOPB (200) or VACOP-B (46) regimens from
1986 through December 1993. Results:
median follow up was 115 months. Seventy-six % achieved a CR, 9% a PR, 11%
showed a NR and 4% died of toxicity. 10yrs OS is 58% and 10-yrs FFS is 53%.
Among 185 CRs 52 pts relapsed. Late relapses (>2 yrs from the completion of
therapy) occured in 9 pts. Seven pts relapsed with aggressive DLCL, one with follicular lymphoma and one showed a
Hodgkins disease. Five are alive in second
CR and four died of lymphoma. Late toxicities (>1 year from the completion of
therapy) were recorded in 28 pts: 7 femoral head osteonecrosis, with a median time
off chemotherapy of 15 months; 6 cardiac
toxicities (4 cardiomyopaties, one ischemic
disease and one arythmia) at a median
time off therapy of 60 months; 5 severe
peripheral neuropathy, one renal failure,
one pulmonary fibrosis and one viral encephalitis. Seven pts, in CR of lymphoma,
showed a second cancer, with a median time
off therapy of 70 months: 2 developed acute
myelogenous leukemia and died of this disease, 5 had solid tumors (2 lung, 1 breast,
1 gastric and one head and neck cancer)
and two of them subsequently died of that.
Actuarial risk to develop a second cancer
was 6% at 10 years. Conclusions: 50% of

pts with advanced stage DLCL are cured
with conventional chemotherapy. However
late relapses may occur even after 8 years.
11% of pts developed late toxicities. Secondary neoplasia risk is not negligible. Long
term follow up data must be reported to
draw definite conclusions in the outcome
of DLCL patients and may be useful as historical comparison in new trials.

CO77
RISK-FACTORS T IN DIFFUSE LARGE
CELL LYMPHOMA AT FIRST RELAPSE.
A STUDY OF THE ITALIAN
INTERGROUP FOR LYMPHOMAS
C. GUGLIELMI, M. MARTELLI, M. FEDERICO, P.L. ZINZANI,
U. VITOLO, C. TARELLA, G. SANTINI, N. DI RENZO,
G. BELLESI, L. RESEGOTTI ON BEHALF OF THE INTERGRUPPO
ITALIANO LINFOMI WITH: GISL, GRUPPO BOLOGNA-ROMA,
GRUPPO MULTIREGIONALE, NHLSG, EMATOLOGIA LA SAPIENZA
ROMA, EMATOLOGIA FIRENZE AND EMATOLOGIA UNIV.TORINO

Dipartimento di Biotecnologie Cellulari ed
Ematologia, Università La Sapienza, Roma, Italy
Introduction: The objective of the
present study was to identify risk groups in
adult patients (pts) with diffuse large cell
lymphoma (DLCL) at first relapse (R1).
Methods: we studied 448 pts representing >90% of relapses observed in a decade
(88-97) of prospective trials of initial chemotherapy by 4 multicenter groups and by
3 cen-ters in Italy. Median time to R1 was
381 days from diagnosis (Dx), 92% relapsed <3.5 yrs from Dx and 96% were initially treated >3.5 yrs ago. Median age at
R1 was 55 yrs (16-85) and median followup is 3.3 yrs. Overall response (CR+PR) was
63% (similar in various salvage regimens)
and high-doses + stem cell transplant
(HDSCT) was added in 89 pts. At 3 yrs,
overall survival (OS) was 35% and progression-free survival (PFS) was 26%. OS and
PFS were compared (log-rank) by: histology (WF, high vs in-termediate; REAL, large
B vs peripheral-T vs anaplastic CD30+),
phenotype (B vs T), time to R1 (<1 yr vs
>1yr from Dx), age at R1 (<65 vs >65),
LDH at R1 (N vs >N), stage at R1 (I-II vs
III-IV), performance status (PS) at R1 (0-1
vs >1). Age at R1, overall response to salvage chemotherapy and HDSCT intensification were included in the Cox models to
adjust factors related to OS and PFS at
univariate analysis. Results: Univariate:
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OS and PFS were related with WF histology, with time to R1 and with age-adjusted
IPI factors at R1 (LDH, stage and PS). Multivariate: <1 yr to R1 (RR=1.7, CI
95%=1.3-2.2) and age-adjusted IPI >1 at
R1 (RR=2.4, CI 95%=1.8-3.2) were adverse factors (AFs). No. of AFs at R1
(0,1,2) identified 3 risk groups (p<0.0001).
We report the actuarial % OS and PFS at 3
yrs in each risk group for 399 pts (Overall), for 252 achieving CR or PR (Sensitive Relapses) and for 83 pts who were
intensified by HDSCT (Intensified).
Overall

Sensitive Rel.

No.AFs

No.

OS

PFS

0

122

54

1

173

29

2

104

6

Intensified

No.

OS

PFS

No.

OS

PFS

40

92

76

50

26

63

50

26

120

51

37

44

59

44

5

40

13

13

13

15

8

Conclusion: in adults with DLCL at first
relapse time to relapse and age-adjusted
IPI should be balanced in comparative studies of salvage therapy since they predict
risk independently from age, response to
treatment and intensification with HDSCT.

CO78
THE ROLE OF POSITRON EMISSION
TOMOGRAPHY (PET) IN THE
MANAGEMENT OF LYMPHOMA PATIENTS
M. MAGAGNOLI, P. L. ZINZANI, F. CHIERICHETTI,
F. GHERLINZONI, C. CELLINI, V. STEFONI, G. FERLIN, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli, University of Bologna; Department of
Nuclear Medicine, Castelfranco Veneto, Italy
Treatment of both Hodgkins disease (HD)
and aggressive non-Hodgkins lymphoma
(NHL) with abdominal presentation at the
time of diagnosis is often followed by detection of residual masses by computed tomography (CT). However, CT is generally
unable to disciminate between residual tumor and fibrosis/necrosis. We investigated
the ability of fluorine-18 fluorodeoxyglucose
positron emission tomography (PET) to differentiate residual active tumor tissue and
fibrosis. Forty-four patients with HD or aggressive NHL presenting abdominal involvement (41% with bulky mass) were studied
with CT and PET at the end of chemotherapy
± radiation therapy. After treatment, 7 patients had negative PET and CT, none of
whom relapsed. The remaining 37 patients
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all had positive CT (abnormalities £ 10%).
The 13 who also had positive PET all relapsed (100%). By contrast, there was only
1 (4%) relapse among the 24 patients who
were positive at CT but negative at PET.
The 2-year actuarial relapse-free survival
rate was 95% for those with negative PET
compared with 0% for positive PET patients
(p < 0.000000). In lymphoma patients with
abdominal masses who present CT positivity at restaging, PET should be considered
the noninvasive imaging modality of choice
for differentiating recurrence or residual disease from fibrosis.

CO79
A PILOT-STUDY ON A SEQUENTIAL
VARIANT OF PROMECE-CYTABOM
CHEMOTHERAPY WITH IDENTICAL
DOSE INTENSITY AND THREEFOLD
DOSE SIZE
M.L. GHIRARDELLI1, P.G. GOBBI1, P. AVANZINI2, L. BALDINI3,
C. STELITANO4, C. BROGLIA1, C. LONI5, V. SILINGARDI1,
E. ASCARI1 FOR THE GISL (GRUPPO ITALIANO STUDIO LINFOMI)

Med. Int. e Oncol. Med., Univ. di Pavia, IRCCS S.
Matteo1; Serv. Ematol., Arcispedale S. M. Nuova,
Reggio E.2; Catt. Ematol., Univ. di Milano, IRCCS
Osp. Maggiore3; Dip. Emat-Oncol., Osp. Reggio C.4;
Div. Med., Osp. di Pietrasanta (LU)5; Catt. Oncol.
Med., Univ. e Policl. di Modena6
The results of high-dose chemotherapy
followed by rescue with bone marrow progenitor cells are generally ascribed to the
high dose size (DS) of the drugs given. However, a contemporary marked increase in
the dose intensity (DI) is always involved.
To the aim of a future comparison of the
role of DS and DI in non-Hodgkin lymphomas a variant of Fishers ProMECE-CytaBOM
regimen was designed, in which the projected cumulative drug DIs are the same
as in the original schedule but the DSs are
three times higher. Doses in mg/sm and
days of administration are the following:
CTX 1950 iv 1°, 64°; MTX 360 iv 15°, 78°;
VCR 1.4 iv 15°, 78°, 43°, 106°; VP-16 360
iv 29°, 92°; EPI 120 iv 29°, 92°; BLM 15 iv
43°, 106°; ARA-C 900 iv 50°, 113°. This
regimen was administered to 29 untreated
and 7 relapsed patients with non-Hodgkins
lymphomas presenting intermediate- and
high-grade histology according to the Working Formulation. Clinical stage was I in 1
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patient, II in 7, III in 5 and IV in 23; 10
presented B symptoms; the IPI score was
0-2 in 29 cases and ≥ 3 in the remaining 7.
Of the 29 untreated patients 16 achieved
CR, 8 PR, 4 PD and 1 was early withdrawn
from the study due to acute viral hepatitis;
subsequently, 4 relapsed and 3 died (2 of
disease progression, 1 of causes unrelated
with the disease). In the pretreated group
3 patients obtained CR, 2 PR and 1 PD; 3 of
these died (1 of progressive disease, 1 of a
new relapse, 1 of myocardial infarction during therapy). With a 16-month median follow-up, OS was 0.82 and DFS 0.79. G-CSF
was administered to all the patients but 2
with a median delivery during the whole
regimen of 8400 µg per patient. Mean cumulative DI was 0.81. Grade 3-4 hematological toxicity consisted in 3 cases of anemia, 8 of leucopenia and 2 of thrombocytopenia; the same grade nonhematological
one involved liver in 2 cases, heart in 1 (the
above mentioned death), digestive mucosa
in 2 and peripheral nerves in 1. In conclusion, the iso-DI sequential variant of the
ProMECE-CytaBOM regimen can be considered feasibile, relatively not much toxic, and
can be administered on an outpatient basis. A limited use of G-CSF is required (about
3 vials after each drug administration). A randomized trial with the original ProMACECytaBOM regimen can be proposed.

CO80
AUTOLOGOUS STEM CELL
TRANSPLANTATION (ASCT) FOR ADULT
LYMPHOBLASTIC LYMPHOMA (LBL) IN
FIRST REMISSION: RESULTS FROM A
RANDOMIZED TRIAL OF THE EUROPEAN
GROUP FOR BLOOD AND MARROW
TRANSPLANTATION (EBMT) AND THE
UK LYMPHOMA GROUP (UKLG)
G. SANTINI, J.W. SWEETENHAM, M. MARTELLI, S. SIMNETT,
M. GUELFI, P. BRUZZI, M. PARMAR, W. QIAN, A. NAGLER,
H. HOLTE, A.H. GOLDSTONE

Dept. of Haematology, S. Martino Hosp., Genova, Italy
The aim of this multi-center study was to
compare the effectiveness of conventional
treatment with high-dose therapy (HDT)
plus ASCT in improving survival and DFS
of 1st remission adult LBL patients. From
November 1992 to April 1997, 119 adult
pts with LBL from 33 European centres en-

tered the EBMT/UKLG LY01 study. All pts
were treated with standard remission/induction therapy. Responding pts were
randomised to either conventional dose
consolidation/ /maintenance therapy (CT)
or HDT and ASCT. In some centres, pts with
HLA-identical sibling donors were registered
for the trial, but proceeded to allogeneic
BMT without randomisation. Randomised
pts relapsing after CT who responded to
salvage therapy received ASCT in 2nd remission. Pts characteristics: Male 83, female 36; median age 26 years (range 14
to 65); Ann Arbor stage III/IV 83, T cell
80; LDH elevation 64. Results: Response
to induction therapy: CR 67 (56%), PR 31,
NR/PD 9; toxic death 1; protocol violation
1; inevaluable 7. Sixty-five pts were
randomised (31 ASCT, 34 CT). Reasons for
failure to randomise: NR/PD 16; toxicity of
induction therapy 5; allogeneic BMT 12;
protocol violation 6; patient refusal 12. For
randomised pts, the 3yr actuarial relapse
free survival is 56% in the ASCT arm, versus 14% in the CT arm (p=0.08). Corresponding 3yr actuarial overall survivals are
62% and 52% respectively (p=0.98). Conclusions: These results suggest that ASCT
is superior to conventional dose chemotherapy as post-remission therapy for adult
LBL. The fact that overall survival is the
same for both arms may reflect the effectiveness of ASCT in 2nd remission for patients who relapse after conventional consolidation therapy.

CO81
CIS-PLATINUM, IDARUBICIN,
PREDNISONE (CIP) AS
CONSOLIDATION THERAPY FOR
ELDERLY NHL PATIENTS AFTER
P-VABEC REGIMEN. AN ITALIAN
MULTICENTER RANDOMIZED STUDY
M. MARTELLI, F. CARACCIOLO, V. DE SANCTIS, F. PALOMBI,
A. PERROTTI, A. ANDRIANI, P. ANTICOLI, E. IANNITTO,
M. PETRINI, F. MANDELLI

Dip. di Biotecnologie cellulari ed Ematologia, Univ.
La Sapienza Roma, Hematology Univ. Pisa, Hematology Univ. Tor Vergata Roma
Background: In an our previous phase
II study the P-VABEC regimen resulted an
active and well tolerated therapy for elderly patients (pts) with diffuse large cell NHL
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(JCO 11- 2363,1993). In spite of a high rate
of CR the overall response rapidly decreased
for a remarkable incidence of relapses.
Purpose: To evaluate the activity and toxicity of CIP consolidation therapy after PVABEC versus standard P-VABEC regimen
in a prospective a randomized study. Patients and methods: From October 1995
to April 1999 were enrolled 152 previously
untreated pts with diffuse large cell NHL
(according to REAL), median age of 70 yrs
(range 60-85), stage II-IV. The CIP
schedula, started 21 days after the end of
P-VABEC, consisted of : Cis-platinum
(40mg/td day 1), Idarubicin (15mg/m2 day
8), and Prednisone (40mg/td days 1-4/ 811) repeat every 21 days for a total of 3
cycles. So far 113 patients are evaluable
for the response, 65 pts randomized for PVABEC (group 1) and 48 for P-VABEC-CIP
(group 2). According to the age-adjusted
International Prognostic Index (IPI) 52 pts
were considered as Low Risk (IPI 0-1) and
61 as High Risk (IPI 2-3). Results: With a
median follow up of 18 months (range 146) the CR rate, OS and EFS at 2 years
were 63%, 58%, 54% in the group 1 and
62%, 72%, 68% in the group 2 (p= ns). If
we consider pts with High Risk the OS was
42% and 80% (p=0.08) and the EFS was
40% and 57% (p=0.27) respectively in the
group 1 and group 2. In the Low Risk group
the OS was 95% and 73% (p=0.10) and
EFS was 78% and 76% (p=0.5) respectively. The CIP consolidation regimen has
been a safety and well tolerated chemotherapy for all pts. Mortality-related chemotherapy occurred in 3 (3%) of the pts
during P-VABEC. Conclusions: Our preliminary results showed that CIP consolidation
therapy did not improve the survival of elderly NHL pts previously treated with PVABEC. The study is still ongoing, additional
pts and follow up will be need for definitive
results.
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ALLOGENEIC
TRANSPLANTATION
CO82
HIGH VS. LOW DOSE OF POLYVALENT
INTRAVENOUS IMMUNOGLOBULIN IN
ALLOGENEIC HEMOPOIETIC STEM CELL
TRANSPLANTS
N. MORDINI, R. ONETO, B. BRUNO, M. SORACCO,
T. LAMPARELLI, F. GUALANDI, G. BERISSO, S. BREGANTE,
A.M. RAIOLA, A. LOMBARDI, M.T. VAN LINT, A. BACIGALUPO

Department of Hematology, Ospedale San Martino,
Genova, Italy
The role of high dose intravenous IgG
(HDIgG) in the Allogeneic Bone Marrow
Treansplantation setting is still under investigation, since there are contrasting clinical reports. In this study we compare two
different dosese of human HDIgG in a randomized prospective trial. Primary end
points are infections, severity of acute graft
versus host disease and transplant related
mortality. Secondary end points are days
of hospitalization, chronic graft versus host
disease, days of intravenous antimicrobial
and immunosoppresor therapy, incidence of
transplant related TTP. Patients were
randomised to received 100 mg/kg/week
of HDIgG (Group A; n=38) or 400 mg/kg/
week og HDIgG (Group B ; n=37) from day
-7 to day +100. The two groups were comparable for age, diagnosis disease status
and acute graft-versus host prophhylaxis.
In spite of the different median concentration of seric IgG, we did not see significant
differences between the two groups in
terms of incidence of infections (local or disseminate), development of interstitial pneumonia (10 vs. 13), development of CMV infection (20 vs 24). Regarding acute GvHD,
grade 0-I, II, III_IV were observed in 22
vs 22, 14 vs 12 and 2 vs 3 patients respectively for the two arms.Chronic GvHD was
absent in 5 vs 5, limited in 20 vs 19 and
extensive in 13 vs 13.The days of hospitalization, of fever, of intravenous antibiotics,
of intravenous immunosuppressive agents
and the TTP index were not significantly
different. Actuarial 1 year TRM is 16% vs
15% respectively. Conclusions: No differences were observed in two groups of patient receiving 100 or 400 mg/kg/week of

IgG. In view of the high cost of HDIgG, these
results may have economic as well medical
impact for allogeneic bone marrow transplant procedures.

CO83
EXPRESSION OF ADHESION
MOLECULES ON NORMAL CD34+ STEM
CELLS: A POSSIBLE ROLE IN MYELOID
ENGRAFTMENT AFTER ALLOGENEIC
TRANSPLANTATION
F. BUCCISANO, A. VENDITTI, G. DEL POETA, A. TAMBURINI,
L. MAURILLO, A.M. EPICENO, B. DEL MORO, T. CARAVITA,
S. SANTINELLI, F. ZINNO, A. LANTI, G. ADORNO, A. BRUNO,
S. AMADORI

Hematology, Tor Vergata University, Rome, Italy
The expression of adhesion molecules on
CD34+ cells from healthy donors has been
studied in order to evaluate their role in
hematopoietic reconstitution after allogeneic stem cell transplantation (alloSCT).
Twenty-two patients (pts.) affected by hematological diseases (4 MM, 5 MDS, 2 CML,
2 AML, 1 CLL, 3 NHL, 4 ALL, 1 SAA) were
included in the study. Median age was 45
years (range 2-60); 13 pts. received peripheral blood stem cells (PBSC), 9 bone
marrow (BM). The median number of CD34+
cells infused was 2.8 x106/kg (range 1.35.7) and 8.7 x106/kg (range 2.8-15.6) for
BM and PBSC recipients, respectively
(P<.001); the median number of CFU-GM
was 10.2x104/kg (range 0.9-33.6) and 56.3
x104/kg (range 36-110) for BM and PBSC
recipients, respectively (P<.001). Recovery
of PMN ≥0.5x109/L and PLT ≥2.0x109/L was
not different among recipients of BM or
PBSC graft. A three color flow cytometric
assay was performed to study the expression of a large panel of integrins (CD49b,
CD49d, CD49f, CD11a, CD11b, CD11c,
CD18) and L-selectin (tested by Lecam and
Leu8) on CD34+ cells. A greater expression
of CD49d, CD49f, CD11a, CD11b and CD18
was observed in BM compared to PBSC
(P<.001 for all comparisons), suggesting
that G-CSF mobilises subsets of stem cells
with lower adhesive properties. As for PMN
recovery, subsets expressing Lecam, Leu8
and CD11c correlated better than total number of CD34+ stem cells (r 0.48, r 0.47, r
0.56 vs. r 0.41, respectively). Subsets
expressing CD49d, Lecam, Leu8 and CD11c
correlated with PLT recovery better than
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total number of CD34+ stem cells (r 0.46,
r 0.54, r 0.67, r 0.51 vs. r 0.42). In a
multivariate analysis, the number of
Lecam+/CD34+ cells approached the statistical significance for PLT engraftment
(P=.052). We conclude that the expression
on CD34+ stem cells of L-selectin and CD11c
may identify subsets of hematopoietic precursors with unique biologic features promoting a faster myeloid recovery after
alloSCT.

CO84
MONITORING OF MIXED CHIMERISM
AFTER ALLOGENIC TRANSPLANTATION:
MULTIPLEX AMPLIFICATION WITH
FLUORIMETRIC DETECTION
D. MADEO, A. CAPPELLARI, C. CASTAMAN, U. PIZZOLATO,
F. RODEGHIERO

Department of Hematology, San Bortolo Hospital,
Vicenza
We evaluated the feasibility and the sensitivity in detecting mixed chimerism after
allogenic transplantation of BM or PBSC using a commercially available kit (AmpFlSTR
Profiler Plus - PE Applied Biosystems) and
ABI Prism 310 as detecting system. The
multiplex amplification of 9 different short
tandem repeats (STR) and of amelogenin
locus is carried out in a single reaction tube.
ABI Prism 310 detects the fluorescent signal and calculates the fragment size and
the peak area. The sensitivity and linearity
of this method has been tested on a serial
dilution of whole blood and genomic DNA
mixed in various proportions. The allele concentration in the 15 dilution samples tested
ranged from 0.25 % to 99.75 %. The linearity of the response assessed in the interval 10 - 90 % showed a coefficiency regression of 0.99. The mean sensitivity was
1.5 % (range 0.5 - 2.5), which was greater
than that previously reported (Thiede et
al.1998, Scharf et al. 1995). In 25 donorrecipient couples the mean number of loci
useful to assess relapse was 5.9 (range 311). We monitored 21 cases of allogenic
BM o PBSC transplantation (18 from family
donor and 3 MUD) before, 1, 2 and at least
6 months from transplantation (range 124). In 6 patients mixed chimerism was observed, with a range of donor allele percentage ranging from 1-3 %. This percentage did not change over time and has not
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been correlated with relapse. Fragment dimension reproducibility (cv 0.21, range
0.12-0.5) was confirmed either by quality
control on a DNA sample either by
amelogenin repeatability on all the patients.
In conclusion, the present system is sufficiently rapid, sensible and specific for the
evaluation of mixed chimerism after BM or
PBSC transplantation.

CO85
CONVENTIONAL AND MOLECULAR
CYTOGENETICS IN BONE MARROW
TRANSPLANTED PATIENTS
L. LUCIANO, F. FRIGERI*, C. SELLERI, G. DE ROSA,
A. GUERRIERO, P. DANDREA*, G. ABATE*, B. ROTOLI

Division of Hematology, Federico II University, and
* Division of Hematology, National Cancer Institute
Pascale, Naples
We need to find more sensitive and specific methods for detecting and monitoring
chimerism after allogeneic bone marrow
transplantation (alloBMT). Conventional cytogenetic analysis allows to analyze only
proliferating cells, and after alloBMT it could
be difficult to get a sufficient number of good
quality methaphases. Recently in sex mismatched alloBMT recipients, FISH analysis
with sex chromosome probes (X-Y FISH)
proved to be more sensitive and specific
than conventional cytogenetics: X-Y FISH
examines both proliferating and resting
cells, thus giving information on the number of residual host cells, even if no
methaphases are avaible. A technique
which can be considered alternative to in
situ hybridization could be the primed in
situ labelling (PRINS), a method for labelling specific DNA sequences by annealing
an oligonucleotide DNA primer to the
denaturated DNA on glass slides and extending it enzimatically in situ with the incorporation of labelled nucleotides. We set
up this technique on both bone marrow and
peripheral blood smears using X and Y primers in ten sex-mismatched transplanted
patients . Preliminary data show a high
specificity and the same sensitivity of FISH.
However, this method is faster (about 2
hours) and approximately ten times less
expensive than FISH.
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CO86
SECONDARY FAILURE OF PLATELET
RECOVERY IN HEMATOPOIETIC STEM
CELL TRANSPLANTATION (HSCT)
B. BRUNO, T. GOOLEY, K. SULLIVAN, C. DAVIS,
W.I. BENSINGER, R. STORB, R.A. NASH

Fred Hutchinson Cancer Research Center, University
of Washington Medical School, Seattle,WA
After HSCT, the recovery of platelet counts
(PLT) is not always sustained, even though
other cell lineages may return to normal
ranges. The purpose of this study was to
characterize secondary failure of platelet
recovery (SFPR), defined as the first day of
decline of PLT below 20000/µl, for 7 consecutive days or requiring transfusions
within 7 days, after sustained platelet recovery (PLT ≥50000/ml for 7 consecutive
days without transfusion support) in a large
series of patients undergoing HSCT. The
study population consisted of 2871 consecutive patients transplanted at the FHCRC
from Jan.90 to Mar.97. Patients were observed from the day of transplant until the
first occurrence of relapse, second transplant, or discharge home. SFPR not due to
disease recurrence was observed in 285/
2153 (13%) of allogeneic patients and 36/
718 (5%) of autologous patients, with a
median time of onset at day 63 (range 21156) and at 44 (range 24-89) days
posttransplant, respectively. Concomitant
neutropenia was present in 57/285 (20%)
of allogeneic and 7/36 (19%) of autologous
patients; 32/57 (56%) and 4/7 (57%) respectively, were on ganciclovir. By multivariate analysis, a transplant from an unrelated donor, GVHD prophylaxis other than
methotrexate and cyclosporine, and time
dependant variables such as development
of grade II-IV GVHD, impaired renal and
liver functions, and infections were highly
significant risk factors. CMV infections were
the only significant risk factor in the autologous setting. Baseline variables, known
to correlate with platelet recovery, such as
source of stem cells, cell dose infused, type
of disease and disease status were not associated with a higher risk of developing
SFPR. Most bone marrow aspirates performed on thrombocytopenic patients
showed trilineage engraftment indicating
defective thrombopoiesis or decreased
platelet survival. One-year mortality was
51% in allotrasplants and 44% in auto-

transplants with SFPR. The hazard of death
was significantly higher in patients who experienced SFPR (HR=2.8 for allogeneic
HSCT, HR 2.1 for autologous HSCT). SFPR
is associated with adverse prognosis. A
better understanding of the pathophysiology is warranted to design effective treatment strategies in a group of patients with
poor outcome.

CO87
CTL-p ANALYSIS IN STEM CELLS
TRANSPLANTATION (BMT) FROM HLAIDENTICAL SIBLINGS

F. LOCATELLI*, P. AFFATICATI^, M. FALDA*, F. MARMONT*,
S. ROGGERO^, A.M. DALLOMO^, C. CERETTO*,
E.S. CURTONI^, E. GALLO*

*Centro Trapianti Midollo-Ematologia Osp.-Torino;
^Immunologia dei Trapianti-Università di Torino
In BMT setting, current matching policies
are based on a structural matching, i.e.
donor-recipient identity for the HLA antigens or genes analysed. Nevertheless acute
graft vs host disease (aGvHD) occurs even
in the presence of a complete structural
matching, whereas sometime recipients
from a known mismatched donor do not
develop significant aGvHD. The definition
of a functional matching may help to assess the clinical relevance of mismatches
for known HLA antigens, minor histocompatibility antigens (mHA) or undefined antigens not detected by current methods. The
precursor frequencies of donor antirecipient
cytotoxic T-lymphocytes (fCTL-p) were
shown to predict the occurrence of GvHD
after BMT from unrelated donors. In the
present study, the CTL-p frequency and the
incidence and severity of aGvHD in 42 BMT
from HLA-identical sibling for onco-hematological diseases have been compared, in
order to assess the value of CTL-p assay in
donor selection and possibly in the graduation of GvHD prophylaxis. Pre-BMT conditioning was TBI-CY in 21 pts., Thiotepa-CY
in 14 and Bu-CY4 in 7. GvHD prophylaxis
consisted of CyA + MTX in all cases. Sibling donors were selected on the basis of
HLA identity using serological typing for
HLA-A,B,C antigens, whereas HLA-DRB,
DQA, DQB was tested by molecular analysis. All CTL-p assays were performed in the
GvH direction, with donor cells as responders and recipient cells as stimulators. Donor/recipients pairs were divided into high
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(>1/100.000) and low (<1/100.000) CTLp frequency groups. 13/18(72%) patients
in the high frequency group and 10/24
(42%) in the low frequency group experienced significant (II-IV) aGvHD. A significant correlation (p=0.048) between CTL-p
frequency and severity of aGvHD was demonstrated. The two groups of pts were compared with regard to other clinical features:
patient and donor age, time to engraftment,
patient and donor sex, time to aGvHD onset, relapse, outcome and CMV status. No
significant differencies were detected. Even
if these data are to be confirmed in a larger
cohort of pts., in our experience the CTL-p
assay provides useful information for predicting the severity of aGvHD in BMT from
HLA-identical sibling.

CO88
AGVHD WITH DONOR COMPLETE
CHIMERISM AFTER CR OBTAINED
WITH CONVENTIONAL CHEMOTERAPY
FOR RELAPSED ACUTE LEUKEMIA
AFTER ALLOGENEIC TRANSPLANT
A. BOSI, S. GUIDI, M. CASINI(*), P. COSER (*),
A. GABBAS(**), L. ARRU(**), R. SACCARDI, L. LOMBARDINI,
A.M. VANNUCCHI, S. CIOLLI, P. ROSSI FERRINI

Dept. of Hematology of Firenze, Bolzano(*),
Nuoro(**), Italy
The association of GVHD with GVL is a
well known phenomenon suggested by
higher incidence of relapse in patients (pts)
not experiencing GVHD, in TCD transplant
and in syngeneic transplant. On the other
hand DLI can induce remission in relapsed
pts. We describe here the case history of
three pts affected by acute leukemia who
relapsed after allogeneic transplantation;
treated with conventional chemoterapy they
obtained CR followed by the arise of AGVHD
associated with disease-free survival in the
presence of a full donor chimerism. Clinical Characteristics. Case 1: UPN 265, M,
29 years-old, ALL(Ph1+), 1CR, underwent
MUD BMT, sex-mm, conditioning ifTBI
1320cGy+Cy 120, MTX+CSA+ATG for
GVHD-prophylaxis, GVHD grade = 0, relapse on +206, IDA+ARA-C as reinduction
chemotherapy, and CR. Case 2 UPN 385, F,
41 years old, ALL preT slow responder, conditioning ifTBI 1320cGy+Cy 120, MTX+CSA
for GVHD-prophylaxis, GVHD grade = 0,
relapse on +184, Vindesine and Dexame-

tazone as reinduction chemotherapy, and
CR. Case 3 UPN 386, F, 41 years old, AML
M4, conditioning Thiotepa 15+Cy 120,
MTX+CSA for GVHD-prophylaxis, GVHD
grade = 0, relapse on +223, FLAG as
reinduction chemotherapy, and CR. After CR
was reached in all cases a AGVHD arised
and the evaluation of chimerism showed a
fully donor marrow. The characteristics of
clinical behaviour after CR are reported in
the table.
AGVHD

Case 1

CHIMERISM

IV Liver CC(46XX,Ph1-)

DFS

STATUS

21m

Dead(cGVHD)

Case 2

III Skin
and Liver

CC(VNTR)

+17

Alive (cGVHD

Case 3

IVLiver

CC(46XY)

+6

Alive(cGVHD)

We hypotize that conventional chemotherapy allowed a proliferative advantage
for the residual donor hematopoiesis , triggering the GVHD and possibly a GVL effect
with maintained CR in pts with very aggressive disease relapsed after allogeneic
transplant.

CO89
BENEFICIAL NK CELL ALLOREACTIONS
IN MISMATCHED HEMATOPOIETIC
TRANSPLANTS
L. RUGGERI, M. CAPANNI, M. CASUCCI, I. VOLPI, A. TOSTI,
K. PERRUCCIO, E. URBANI, M.F. MARTELLI, A. VELARDI

Dipart. di Medicina Clinica e Sperim., Sez. di
Ematologia e Immunologia Clinica, Univ. di Perugia
Full haplotype-mismatched hematopoietic
stem cell transplants have recently been
employed for treatment of bad-risk leukemia patients lacking a matched donor (N
Engl J Med, 339:1186, 1998). Because of
the expression of inhibitory receptors (KIR)
for epitopes shared by certain MHC class I
allotypes, a persons NK cells will not recognize and will, therefore, kill cells from
individuals lacking his/her KIR eitope. Although KIR epitope mis-matches are well
known causes of NK cell alloreactivity, their
role in human transplantation have not been
evaluated. We investigated the role of the
three major NK specificities, i.e., those for
HLA-C group 1, HLA-C group 2, and HLABw4 alleles. In 20/61 donor-recipient pairs,
KIR epitope incompatibility and functional
analyses of donor NK cell clones predicted
donor NK cells could cause GvH/GvL reac-
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tions. NK cell clones of donor origin were
obtained from transplanted recipients and
tested for lysis of recipients cryopreserved
pre-transplant lymphocytes. Despite the
absence of GvHD, we detected high frequencies of NK clones which killed
recipients target cells. Lysis followed the
rules of NK cell alloreactivity, being blocked
only by the MHC class I KIR epitope which
was missing in the recipient. The
alloreactive NK clones also killed 100% of
the allogeneic myeloid leukemias tested
(and only a minority of ALLs). Therefore,
potential in vivo targets are myeloid leukemias, as they were susceptible to allogeneic NK killing in vitro, but also host lymphocytes mediating rejection, because assessment of allogeneic NK lysis was routinely performed against activated lymphocytes. No myeloid relapses or graft rejections were observed in the 20 patients
transplanted from donors with HLA-based
potential for transfer of anti-recipient NK
cell alloreactivity. To date the 5 myeloid
relapses and the 7 rejections have occurred
in the other 41 patients. In conclusion, the
present study uncovers one biological aspect of mismatched hematopoietic transplantation, i.e., the unexpected post-grafting emergence of donor NK cells which do
not recognize host alloantigens and which,
in the absence of GvHD, kill recipient target cells in accordance with the laws of NK
cell alloreactivity. KIR epitope-mismatching in the GvH direction may confer unique
potential for GvL effect and for engraftment
(Blood 1999, in press).
Supported by AIRC grant to AV and FIRC fellowships to LR and IV

CO90
ENGRAFTMENT IN NOD/SCID MICE OF
HUMAN CORD BLOOD CD34+ CELLS
AFTER EX VIVO EXPANSION
W. PIACIBELLO, F. SANAVIO, A. SEVERINO, L. GAMMAITONI,
A. DANÈ, G. CAVALLONI, M. AGLIETTA

Dept of Biomedical Sciences and Human Oncology,
Hematology/Oncology Section, University of Torino
and IRCC Candiolo, Italy
Although cord blood (CB) compares
favourably to other hemopoietic stem cell
sources in regard to a number of parameters, its use in large patients is limited by

the low number of cells that are available.
Ex vivo expansion of CB stem cells might
be used to overcome this limitation. We
have previously reported that CD34+ CB
cells can be expanded in vitro, for several
months, in stroma free cultures in the presence of FL+TPO±IL-6±SCF. Recently a new
approach has been developed to establish
an in vivo model for human primitive hematopoietic precursors by transplanting
human hematopoietic cells into sublethally
irradiated NOD/SCID mice.
We have examined the expansion of SCIDRepopulating Cells (SRCs) during stroma
free suspension cultures of human CD34+
CB cells. Groups of sublethally irradiated
NOD/SCID mice were injected with 10,000
and 20,000 unmanipulated CD34+ CB cells
which were cryopreserved at the start of
cultures, either the cryopreserved corresponding progeny of initial 10,000 or 20,000
CD34+ cells that were cultured for 4, 8 and
12 weeks in presence of FL, MGDF, SCF and
IL-6. Mice were sacrificed 6-8 weeks post
transplant and BM and spleen were assessed for human engraftment by flow
cytometry, DNA analysis, growth of human
myeloid and erythroid progenitors and LTCIC. These techniques reliably detect human
cells at very low levels in a murine background. Mice that had been injected with
10,000 or 20,000 cryopreserved uncultured
CD34+ cells did not show any sign of engraftment. Conversely, mice injected with
the cryopreserved and expanded cells generated by 10,000 or 20,000 initial CD34+
cells showed a good level of engraftment.
These results support and extend our previous findings that CD34+ CB stem cells
(identified as LTC-IC) could indeed be grown
and expanded in vitro for an extremely long
period of time.
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APLASTIC ANEMIA AND
ACUTE LUKEMIA
P001
MDR1 IS A POOR PROGNOSTIC
FACTOR IN ADULT ACUTE
LYMPHOBLASTIC LEUKEMIA PATIENTS
UNIFORMLY TREATED ACCORDING TO
GIMEMA 0496 PROTOCOL
A. TAFURI
GROUP

ON BEHALF OF THE

GIMEMA COOPERATIVE STUDY

Ematologia, Dipartimento di Biotecnologie Cellulari
ed Ematologia, Università La Sapienza, Roma
Cellular drug resistance is one of the reasons of treatment failure in acute leukemia. Overexpression of the multidrug resistance gene (MDR1) and its protein (Pgp) has been frequently correlated with poor
prognosis in acute myeloid leukemia (AML),
particularly in elderly patients. In contrast,
less information is available on the role of
MDR in acute lymphoblastic leukemia (ALL),
especially in adult cases. Aim of our study
was to evaluate the incidence and prognostic value of the MDR1 protein, as well as its
functional expression, in newly diagnosed
adult ALL patients uniformly treated according to the GIMEMA 0496 protocol. In 222
cases, we measured by two flow cytometric
tests the P-gp expression (MRK16) and the
Rhodamine 123 (Rhd123-E) functional dye/
drug efflux with/without the MDR1 modulator Verapamil. The results were analyzed
using the Kolmogorov-Smirnov statistic
method (D-value) and the mean fluorescence index (MFI). P-gp expression ranged
between 0 and 0.77 with a D-value > 0.01
(MDR+) in 26% of cases (58/222). Analysis of the 138 patients so far evaluated
showed a significantly (p=0.003) higher
frequency (81%) of MDR- patients (P-gp)
who achieved a complete remission (CR)
compared to MDR+ patients (53%). A significantly (p=0.03) higher frequency (65%)
of relapse was recorded in the group of
MDR+ patients. Moreover, a significant
(p=0.002) difference in the median (m)
event-free survival (EFS) was found between P-gp positive and negative patients:
5.5 vs 12 months, respectively. In addition,
detection of the functional dye/drug efflux
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showed a Rhd 123-E ranging between 0.38
and 3.66, with a value > 1.10 (MDR+) in
14% (23/167) of patients. A significant
(p=0.009) difference in CR achievement
was also observed between efflux negative
and positive patients (80% vs 50%). These
results show that MDR1 is overexpressed
in only a quarter of adult ALL patients; however, these cases are characterized by a
lower likelihood of achieving CR, a higher
incidence of relapse and a shorter EFS duration. The poor prognostic impact of MDR1
overexpression so far recorded in the ongoing GIMEMA 0496 protocol, suggests the
possible use of MDR1 modulator agents in
a proportion of adult ALL patients.

P002
FLUDARABINE AND HIGH DOSE OF
CYTOSINE ARABINOSIDE FOR THE
TREATMENT OF REFRACTORY ACUTE
LEUKEMIA OF CHILDHOOD
S. CHIARETTI , M.L. MOLETI, R. BATTISTINI, S. BERNASCONI,
F. GIONA, A.P. IORI, A. PESSION, R. RONDELLI, A.M. TESTI,
F. MANDELLI

Dipartimento di Biotecnologie Cellulari ed
Ematologia,Università La Sapienza, Roma;
Clinica Pediatrica, Università di Bologna
Fludarabine (FLUDA) and high dose Cytosine-arabinoside (HD-ARA-C) associated
or not of granulocyte stimulating factor (GCSF) have been utilized for treatment of
poor prognosis acute leukemias, showing
efficacy and feasibility in adults. These results prompted to employ this schedule also
in pediatric patients. At University of Rome
and Bologna, FLUDA (30mg/sm/day for 5
days) associated with HD-ARA-C (2 gr/sm/
day for 5 days) with or without G-CSF (from
day 1 to PMN recovery ) (FLA or FLAG
schema), was used to treat children with
advanced acute leukemia. Twenty-nine children were enrolled: 19 were male and 10
female, with a median age of 8 ys (range217); 17 had a diagnosis of acute lymphoblastic leukemia (1 first early relapse, 2 first
resistant relapse, 13 second relapse, 1 third
relapse), 12 of acute myeloid leukemia (3
first early relapse, 1 first resistant relapse,
1 second relapse, 1 third relapse, 6 primary
resistant). Sixteen received G-CSF. In 3 children with an available bone marrow donor,
chemotherapy was administered in order
to obtain bone marrow aplasia, immediately
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followed by conditioning and BMT: 2 of them
are in complete continuos remission at 26
and 41 months, and the other relapsed 9
months after transplantation. Twenty-six
received protocol FLA/FLAG as salvage chemotherapy. In this group the response rate
(CR+PR) was 58%: 12 (6 acute lymphoblastic leukemia, and 6 acute myeloid leukemia) obtained complete remission, 3 (1
acute lymphoblastic leukemia, 2 myeloid
leukemia) achieved partial remission (M2
bone marrow) and 11 were resistant. Nine
of the responders are alive and 6 died at
median follow-up of 5 months (range 1-43
months). Myelosuppression was the major
toxicity with a median time of neutropenia
of 16 days (range 7-35), and thrombocytopenia of 18 days (range 11-29); 15 FUO
and 11 sepsis occurred.; any other side effects were observed. In conclusion, in our
experience protocol FLA/ FLAG resulted effective and feasible in heavily preatreated
children with advanced acute leukemia.

P003
DOSE-INTENSIVE THERAPY
INCLUDING STEM-CELL
TRANSPLANTATION IMPROVEs
OUTCOME IN ADULT ACUTE
LYMPHOID LEUKEMIA (ALL)
G. DEL POETA, F.BUCCISANO, L.MAURILLO, A.VENDITTI,
M.C.COX, A.TAMBURINI, L.MORINO, A.RICCITELLI,
M.POSTORINO, M.I. DEL PRINCIPE, L.CUDILLO, B. DEL MORO,
M.MASI AND S.AMADORI

Dept. of Hematology, University Tor Vergata, Roma
In an attempt to improve long-term disease-free survival (DFS) in ALL, from 1995
to 1998 we treated 21 adult patients with
newly diagnosed ALL with a dose-intensive
regimen. The induction phase consisted of
cytarabine (H-Ara-C) 3 g/m2/d for 5 days
and Mitoxantrone (H-MTZ) 80 mg/m2 as a
single dose on day 1. This combination was
repeated for consolidation at reduced doses
(Ara-C 3g/m2/d for 3 days and MTZ 40mg/
m2 on day 1). Prednisone (40 mg/m2/d),
triple intrathecal therapy and GM-CSF were
also included. Up till now, 15 patients underwent autologous (10) or allogeneic (5)
stem cell transplantation. To evaluate the
efficacy of this new approach, we performed
a historical comparison with a conventional
program such as the LAL 0288 GIMEMA
protocol used in 44 ALL patients from 1988

to 1994 at our Institution. No significant
difference was found between these two patients groups with regard to median
age, WBC count, FAB distribution,
immunophenotype (B or T), cytogenetics
(Ph1 chromosome), myeloid markers and
P-glycoprotein expression. With regard to
clinical outcome, number of early toxic
deaths was found to be comparable among
LAL 0288 cases and H-Ara-C/MTZ ones (8/
44 and 3/21) as well as the rate of complete remission (CR) (88% v. 95.2%). On
the contrary, the relapse rate was significantly higher among pts treated with the
LAL 0288 (64.2% v. 22.2%; P=0.004).
Moreover, overall survival and continuous
CR (CCR) at 3 years were significantly
longer in the dose-intensive treated pts
(61% v. 22%; P=0.017 and 65% v. 27%;
P=0.016, respectively). However, within
poor risk ALL subset (15 Ph1+; 7 mature
B-cell), no significant difference was noted
with regard to CR achievement and relapse
rate between the two regimens; a trend for
a longer survival and CCR was found in
Ph1+ H-Ara-C/MTZ pts (P=0.204 and
=0.137, respectively). This dose-intensive
approach assures rapidly high CR rates and
longer DFS, even if long-term benefit appears to be restricted mainly to patients
with standard risk ALL.

P004
NEGATIVE PROGNOSTIC RELEVANCE
OF CD45RA EXPRESSION IN ADULT
ACUTE LYMPHOBLASTIC LEUKEMIA
N. CASCAVILLA, G. DARENA, L. MELILLO, M.M. GRECO,
A.M. CARELLA, M.R. SAJEVA, R. MATERA, M. CAROTENUTO

Department of Hematology, IRCCS, Casa Sollievo
della Sofferenza Hospital - San Giovanni Rotondo
The flow cytometric expression of 220 kD
isoform of CD45 (CD45RA) antigen on 51
adult ALL (M 27, F 24; FAB L2 38, L1 13;
Early Pre-B 6, Common 28, Pre-B 5, Early
T 6, Late T 6; mean age 39.8 yrs., range
16-81) has been analysed. CD45RA has
been positive > 20% on 32 cases (62.7%).
The pattern of expression has been different among B and T lineage ALL: in B lineage ALL, no preferential relationship with
the antigenic classes was identified; on the
contrary, in T lineage ALL, it was expressed
only on 4 early T ALL and completely lacked
on late T ALL. With respect to negative
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cases, in the group expressing CD45RA a
significantly higher incidence of L2 cytotype
(84.4% vs 57.9%, p 0.039), B lineage ALL
(87.5% vs 57.9%, p 0.02), MyAg+ ALL
(50% vs 21%, p 0.037), CD34+ ALL (87.5%
vs 63.1%, 0.046) and t(9;22) or BCR/ABL+
ALL (34.4% vs 21%, p NS) has been noted.
In addition, in CD45RA+ ALL the mean age
(43.3 yrs. vs 33.8, p 0.08), peripheral
WBC count (36.600 vs 21.200, p 0.06) and
serum levels of LDH (1292 vs 729, p 0.08)
were higher. In 16 cases flow cytometric
analysis of CD95, bcl-2 and MRK16 has been
performed: interestingly, an increased incidence of MDR phenotype has been observed in CD45RA+ ALL, however, the tendency to apoptosis was analogous in the 2
groups. All cases underwent GIMEMA protocols for ALL: 0183 in 6 cases; 0288 in 16
cases; 0394 in 7 cases; 0496 in 22 cases.
C.R. has been achieved in 22 CD45RA+ ALL
(68.7%) and 17 CD45RA- ALL (89.5%) (p
0.08). Independently from the protocol
used, in B lineage ALL as well as in T lineage ALL a close relation between CD45RA
positivity and lower response to therapy has
been observed. In CD45RA+ ALL the O.S.
median has been shorter than CD45RA- ALL
(10 vs 25 months, p 0.024). Multivariate
analysis (including CD45RA, CD34, MyAg,
Ph, B/T lineage, age, sex, WBC, FAB) confirmed the negative influence of CD45RA
on the survival (p 0.0016, relative risk 6.8).
In conclusion, our data demonstrate a negative clinical relevance of CD45RA expression on adult ALL. Larger studies are needed
to confirm prognostic validity and to define
the functional basis of this antigen.

P005
ALL 0496 GIMEMA PROTOCOL:
IMMUNOPHENOTYPIC
CHARACTERIZATION IN 270 ALL
PATIENTS AT DIAGNOSIS
A.VITALE,
GROUP

ON BEHALF OF THE

GIMEMA COOPERATIVE STUDY

Dipartimento di Biotecnologie Cellulari ed
Ematologia, Università La Sapienza, Roma
As of October 1996 GIMEMA has activated
the 0496 ALL therapeutic protocol for the
treatment of adult acute lymphoblastic leukemia (ALL). Within this protocol, a centralization of a unified biological characterization carried out at diagnosis and during
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the clinical follow-up has been activated.
The aim of the present interim analysis was
to evaluate the immunophenotypic profile
of a group of adult ALL patients enrolled in
the same therapeutic protocol and to assess if the expression of myeloid antigen
had a prognostic impact on the achievement of complete remission (CR) after
induction
therapy.
So
far,
the
immunophenotype of 270 patients is available: 217 patients had B-lineage ALL (80%)
and 53 had T-lineage ALL (20%). Within Bprogenitor ALL, the expression of at least
one of the myeloid antigens CD13 and CD33
was found in 76 of 199 tested cases (38%),
while CD34 positive expression was demonstrated in 172/213 cases (81%); the
expression of CD117 was investigated in
30/217 cases and proved positive in 1/30
(3%). In T-ALL, the expression of at least
one of the myeloid antigen was recorded in
11 of 47 tested cases (23%); such antigens were associated with a CD7 positivity
in 11/11 (100%), while in only 4/11 (36%)
was CD2 co-expressed. CD34 positivity was
present in 14/50 (28%) of T-ALL; CD117
was found in 5 of the 13 tested cases (38%).
This first analysis of an ongoing large
multicenter study confirms that the presence of CD13 and/or CD33 associated antigens is less frequent in T-ALL compared
with B-progenitor ALL (23% vs 38%) and
that CD34 positivity is, as expected, higher
in B-progenitor ALL compared with T-ALL
(81% vs 28%). The results concerning the
expression of the CD117 refer to an insufficient number of cases to allow any meaningful correlation. Of the 270 ALL patients
analyzed at diagnosis, information regarding the achievement of CR after induction
therapy is at moment available for 200 patients. No difference in the rate of CR was
observed for myeloid antigen negative and
myeloid antigen positive B-progenitor ALL
(80% vs 72%); on the contrary, a significantly higher remission induction rate was
observed in myeloid antigen negative T-ALL
patients compared with myeloid antigen
positive T-ALL patients (84% vs 43%,
P=0.04). The complete data analysis referred to the immunophenotypic profile of
the patients enrolled in the 0496 ALL
GIMEMA protocol will be presented at the
congress.
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P006
COMPLETE REMISSION (CR) IN ACUTE
MYELOID LEUKEMIA (AML) WITH
t(8;21) FOLLOWING TREATMENT WITH
G-CSF: FLOW CYTOMETRYC ANALYSIS
OF IN VIVO AND IN VITRO EFFECTS
ON CELL MATURATION
P. BOCCUNI1, R. DI NOTO, G. MELE, A. VIOLA, C. RUSSO,
S. COSTANTINI1, A. DELLO RUSSO1, C. LO PARDO1,
L. DEL VECCHIO1, F. FERRARA

Divisione di Ematologia and 1Immunoematologia,
Ospedale Cardarelli, Napoli
G-CSF was employed as atailored induction therapy in a 75 years patient affected
by AML with t(8;21). One year before he
had been diagnosed with prostate cancer
extensively invading bladder. Bone marrow
smear examination revealed 52% blast cell
infiltration with frequent Auer rods. Patients
blast cells were CD34+, CD19+, a phenotype highly predictive of t(8;21); therefore,
the patient was started on daily G-CSF at
450µcg/m2. Few days later, cytogenetic examination confirmed t(8;21)(q22;q22).
Following 14 days of G-CSF, CR was
achieved after a progressive increase of
WBC count along with appearance of myeloid maturing cells. Cell maturation and
disappearance of blasts were confirmed by
CD45-gating technique (CD45 vs side-scatter), modified by the introduction of a preliminary gating for nucleated cells with LDS751. Three months later, relapse occurred.
The patient was restarted on G-CSF and
achieved a second CR. While in second CR,
the patients died from complications due
to prostate carcinoma (massive urinary tract
hemorrage). In order to compare the effects of G-CSF with other differentiation
agents, bone marrow cells were cultured
for 7 d in the presence of 0.5mM arsenic
trioxide (As2O3) or 0.5 µM all-trans retinoic
acid (ATRA) or 60 ng/ml GM-CSF or 55 ng/
ml G-CSF. Control cultures without inducers were also established. In order to
cytometrically quantify the maturing effect
of inducers, we simultaneously analyzed
CD11b and CD66b in a two-color assay.
Gate was set on myeloid cells, excluding
normal residual lymphocytes. No significant
maturation was observed with As2O3, ATRA
and GM-CSF, while G-CSF promoted a
marked shift towards mature cells. These
findings were confirmed by morphological

analysis of cytospins. At 7 days, BM samples
treated with G-CSF showed 70 % maturing
cells (neutrophils/bands), while controls,
As2O3 , ATRA and GM-CSF treated samples
showed 8%, 3%, 4% and 5% maturing
myeloid cells, respectively. In conclusion,
we showed that blast cells from t(8;21) AML
undergo striking neutrophilic differentiation
following in vivo and in vitro exposure to
G-CSF, adding further clinical and experimental basis for the use of G-CSF in t(8;21)
AML befire or concomitantly with chemotherapy.

P007
EXTRAMEDULLARY RELAPSE IN A
PATIENT WITH ACUTE
LYMPHOBLASTIC LEUKAEMIA
FOLLOWING ALLOGENEIC BONE
MARROW TRANSPLANTATION
S. IMPERA, F. INDELICATO, N. FILARDI, G.O. MANENTI,
S. GANCI, G. GUIDO, C. SIMILI, G. MILONE, R. GIUSTOLISI

Cattedra e Divisione di Ematologia con Trapianto Catania
Isolated extramedullary relapse in unusual
sites, following allogeneic bone marrow
transplantation (BMT) for adult Acute Lymphoblastic Leukemia (ALL), is a rare complication, associated with a poor prognosis. We present a case of an extramedullary relapse in the breast plus skin of a 29
year old women 7 months after BMT performed for a Ph-positive ALL in first complete remission. In april 1998, the patient,
presented with bilateral breast masses and
a 2cm cutaneous nodule on the scalp. Biopsy showed an ALL infiltrate on both sites.
Immunohistochemestry showed positive
stains in these cells by monoclonal antiCD19, CD10, CD34; polymerase chain reaction (PCR) demonstrated BCR/abl
trascript positivity. Bone marrow and cerebrospinal fluid were not involved and no
BCR/abl trascript was detectable in these
sites. Complete response of the breast and
cutaneous masses was obtained with local
irradiation ( 4600 cGy). The patient remains
in complete remission 13 months after relapse. It can be speculated that allogenic
BMT was effective in eradicating the initial
clone but it was not in preventing the emergence of a new clone in extramedullary
sites. The BCR/abl negativity in bone mar-
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row at diagnosis of an extramedullary relapse may be useful in predicting prognosis in these patients.

P008
VERY RARE OCCURRENCE OF
ILIOPSOAS HEMATOMA DURING
ACUTE MYELOGENOUS LEUKEMIA
(AML)
G. MORANO, G.A. BRUNETTI, I. CARMOSINO, M. BRECCIA,
S. MECAROCCI

Department of Biotecnologie Cellulari ed
Ematologia, University La Sapienza Rome
Hematoma of iliopsoas muscle is a relatively common finding during some
coagulopathies, tipically characterized by
haemorrhages in the muscle-scheletric apparatus (haemophilias, anticoagulant
drugs): it is seldom been observed during
thrombocytopenia and never been reported
during AML, in which are common
parenchimal and cutaneous haemorrhages.
We describe the occurrence of iliopsoas
hematoma in a patients aged 62 years with
RAEB t evolved in AML (October97): due
to age and previous myelodysplastic phase,
he received supportive care and Hydroxyurea, with a good control of AML and excellent quality of life but persistent severe
thrombocytemia (PLTS < 10 x 109/l). On
December98, he presented a lumbosacral
pain with irradiation to left leg; as he had
referred a previous discal herniation, a lumbar Rx and TAC were performed, resulting
both negative. The antalgic treatment with
Paracetamole + oppioids achieved partial
pain relief. On February99, he was admitted to our Hematological Emergency Unit
for a new increment of pain with irradiation to inguino-crural area and antalgic
thigh flexion. Ecography and CT scan of
inguino-crural area revealed an ovoidal
disomogeneous mass (diameters 12.8 x 5.8
cm) in the context of iliopsoas muscle, consistent with a diagnosis of hematoma. There
were no previous traumatic event as well
as no local finding. Coagulative profile
showed only a mild prolongation of PT-INR
(1.34). As the patient was not eligible for a
surgical drainage due to thrombocytopenia
(PLTS 9 x 109/l), he received daily PLTS
concentrates, antifibrinolytic treatment,
steroids and oppioids. After 10 days of treatment, he achieved a pain relief, with re-
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duction of the mass (diameters 10.4 x 4.0
cm), and was discharged. Three weeks later,
there was a new exacerbation of inguinocrural pain, concomitant with hyperleukocytosis: echography and CT scan showed
an enlargement of hematoma (trasversal
diameter 9.5 cm), with exstension to Scarpa
triangle. The patient died on April99 from
disease progression. Our report outlines
that a hematoma of iliopsoas muscle may
rarely occur also in thrombocytopenic patients, without coagulopathies and/or other
appreciable causes.

P009
PRIMARY TESTICULAR GRANULOCYTIC
SARCOMA: CASE REPORT
C. FIORANI, G. VINCI, P. SPADAFORA, B. CASOLARI,
M. COSENZA V. MEDICI, G. BONACORSI, * R. FELICINI,
S. SACCHI

Dipartimento di Scienze Mediche Oncologiche e
Radiologiche. Università degli Studi di Modena e
Reggio Emilia; *Dipartimento di Medicina Clinica e
Sperimentale. Università degli Studi di Perugia
A rare case of a 35 year old patient with
primary testicular granulocytic sarcoma is
described. In August 1997 the patient developed a painless testicular mass, low fever, dysuria, and bone pain treated unsuccessfully with antibiotics and NSAID. For the
persistence of these symptoms, a testicular biopsy and then an orchiectomy was
performed: histological diagnosis of diffuse
infiltration by an unclassifiable malignant
tumor was made. During staging, bone
marrow (BM) biopsy and peripheral blood
(PB) was normal, while CT scan revealed
abdominal lymph nodes enlargement. In
January 98 the patient was admitted to our
hospital for further management. After a
few days, patient suddenly developed leukemia and diagnosis of AML (FAB M5a) was
made. Testicular mass specimens were reviewed and myeloblastoma with a
monoblastic differentiation diagnosis was
made. Cytogenetic analysis was abnormal:
(47XY,+8; XY, +8, add(9q). After treatment
with idarubicin, cytosine-arabinoside and
etoposide (ICE) a BM and PB remission was
achieved but pelvic mass persisted. In April
98 the patient had BM relapse and by
reinduction treatment (ICE) a CR with disappearance of pelvic mass was obtained.
In May 98 the patient underwent an allogeneic (aploidentical) bone marrow trans-
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plantation, after conditioning treatment
with TBI and polichemoterapy. In October
1998 the patient presented a new BM and
extramedullary relapse and therefore he
was treated unsuccessfully with low dose
cytosine arabinoside and infusion of total
CD3+ donor lymphocytes. The disease was
resistant to therapy and patient died in
December 1998. Conclusion: Primary testicular granulocytic sarcoma is relatively
rare, with only 4 documented cases reported
in the literature. In our patient , primary
testicular involvement occurred 6 months
before the leukemic bone marrow infiltration, with initial bone marrow and peripheral blood normal pattern. The clinical outcome of our case, despite allogeneic BMT,
confirms the poor prognosis of this disease.

P010
PRIMARY GRANULOCYTIC SARCOMA:
PRESENTATION OF A CASE
M. TRESOLDI, P. ONIDA, A. MALINGHER, S. AGLIONE,
C. SALMAGGI, L. CAMBA*, M. MARCATTI*, P. SERVIDA*,
M. PONZONI#

Department of Medicine, *Bone Marrow Transplantation Unit and Department of Hematology,
#Department of Pathology, Ospedale San Raffaele,
Milano
Introduction: Granulocytic sarcoma (GS)
is a tumor, composed by neoplastic myeloid
cells, that involves extramedullary sites,
more commonly bones, skin, soft tissues
and lymphnodes. It develops during AML,
myeloproliferative syndromes and
myelodysplastic syndromes. Primary GS
(PGS), that occurs in patients without any
previous or concomitant blood disorder, is
a rare disease (only 189 cases since 1965);
if not treated it evolves into AML. The most
difficult differential diagnosis is with large
cell malignant lymphoma, but also with
undifferentiated neoplasms, and it must be
supported by specific stainings (MPO and
CAE) and immuno-histochemical techniques
for myeloid markers. As PGS is a systemic
disease, it must be treated with the same
type of polichemotherapy used for AML.
Surgery and radiotherapy play a secondary
role. Case report: 28 years old male patient, affected with right sciatica, fever and
anemia (normal WBC and PLT). MNR
showed pathologic tissue in T11, L1 and
right iliac crest. There was evidence of a

serum oligoclonal component at protein
electrophoresis and of a reactive bone marrow plasmacytosis with neoplastic CD68+
and MPO+ elements in involved tissue biopsy (right PSIS); normal bone biopsy
controlaterally. As a diagnosis of PGS was
made, the patient received an induction
chemotherapy (ICE scheme) was done and
we observed PR 1 month afterwards. The
course of the disease was complicated by a
serious fungal pulmonary infection, treated
by surgery. Then we observed CR 3 months
after the single induction CT. The patient
underwent a consolidation treatment with
autologous peripheral blood stem cells
transplantation. He is in CR after 3 years
from diagnosis. Discussion: PGS is a rare
disease, without characteristic clinical,
laboratory and instrumental features, that
must be diagnosed using myeloid specific
markers. Its treatment is based on CT used
for non M3 AML, with by Ara-C and an
anthracycline, possibly followed by consolidation with donor or autologous bone marrow transplantation. Only such an aggressive treatment can ensure an improvement
of the otherwise poor prognosis.

P011
POLYRADICULONEUROPATHY AS A
FORM OF RELAPSE IN A PATIENT
WITH ACUTE MEGAKARYOCYTIC
LEUKEMIA
L. CALABRÒ, A. ALONCI, G. BELLOMO, C. QUARTARONE,
F. DI BASSIANO, A. DANGELO, S. NERI, C. MUSOLINO

Division of Hematology, University of Messina
Introduction: Central and peripheral
nervous system recurrence is rare in acute
myelocytic leukemia, however, it needs to
suspect this complication when there are
neurological clinical signs. We report an unusual case of polyradiculoneuropathy in a
patient with acute megakaryocytic leukemia after 20 months in complete remission.
Case Report: A 66 year old man was admitted to our hospital for slowly progressive, asymmetrical limbs weakness with
numbness and burning dysesthesias. He
was affected by long-lasting type 2 diabetes. Twenty months ago, he had been diagnosed as having acute megakaryocytic leukemia and achieved hematologic remission
with combined chemotherapy (cytarabine
and mithoxantrone). There was no lympho-
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adenopathy or organomegaly. On neurological examina-tion there were tetraparesis,
absent tendon reflexes and flexor plantar
responses; Lasegue and Kerning
manoeuvres were positive. Morphologic
examination of bone marrow and peripheral blood was consistent with complete
hematologic remission. EMG demonstreted
neurogenic changes with denervation in
lower limb muscles. A magnetic resonance
imaging scan (MRI) of the spinal cord
showed an extradural infiltration in the spinal canal at C6-D1 level and a direct invasion of cauda. A lumbar puncture disclosed
the presence in the cerebrospinal fluid of
700/•l cells with typical blastic morphologic
features (CD33+, CD13+). A diagnosis of
acute myelocytic leukemia relapse with intramedullary spinal cord tumor involvement
during hematological remission was made.
Our patient presented a chronic peripheral
neuropathy likely related to diabetes, who
developed a cervical and lumbosacral
radiculopathy due to a neoplastic infiltration. We underline the complexity of diagnosis and the need to suspect a relapse
when there are neurological clinical signs.

P012
EXTRAMEDULLARY RELAPSE OF Ph1+
ACUTE MYELOID LEUKEMIA AND
STERNAL CONSUMPTION AFTER
AUTOLOGOUS PERIPHERAL BLOOD
STEM CELL TRANSPLANT
N. CANTORE, S. VOLPE, B. SANTULLI, G. MARCACCI,
A. FOTINO, F. PALMIERI, E. VOLPE

Servizio di Ematologia - Unità di Terapia Intensiva
Ematologica e Trapianto - A.O. San G. Moscati Avellino
The majority relapses of acute leukemias
after allogeneic or autologous stem cell
tranplant occur predominantly in systemic
forms or combined with an extramedullary
relapse. Isolated extramedullary relapses
after stem cell transplant are unusual
events. A 56 year-old male with Ph1+ acute
leukemia (FAB M5a) was transplanted with
PBPC in August 1997 during first CR as part
of EORTC-GIMEMA AML10 protocol. The
conditioning regimen was BU-CY. In December 1998 he was admitted to our service
because of thoracic pain and dyspnea. Thoracic x-ray and CT scan showed pleural effusion and consumption of a sternal por-
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tion was also found. Cytospin preparations
of pleural effusion showed a tapetum of
blast cells with FAB M5a morphology. The
same immunophenotype of blast cells at diagnosis and relapse was found (CD13+,
CD33+, HLA-DR+, CD4+, CD45RA+) except for lesser expression of CD11b and
CD11c, and c-kit and MPO negativity. The
blast cells were Ph1 positive at cytogenetic
analysis and bcr/abl rearrangement at
molecular analysis was found. Fine needle
biopsy on osteolytic lesion of sternum
showed a peripheral blood cells only and
absence of marrow cells. The patient was
treated with systemic chemotherapy (MICE)
but unfortunately died of ARDS after 45
days.

P013
LUNG TOXICITY FOLLOWING FLAN
TREATMENT FOR ACUTE LEUKEMIA
M. SALVUCCI,E. ZUFFA, R. ZANCHINI, A.L. MOLINARI,
V. POLETTI*, A. ZACCARIA

Hematology Unit, AUSL, S.Maria delle Croci Hospital, Ravenna; *Thoracic Diseases Department,
AUSL, Maggiore Hospital, Bologna
We report two cases of severe pulmonary toxicity following the administration
of a chemioterapeutic regimen containing
Fludarabine (FLUDA), 30 mg/mq/daily x 5
days, Cytarabine(Ara-C) 2g/mq/daily for 5
days and Mytoxantrone (MYTO) 6 mg/mq/
daily for 3 days.(FLAN). Case 1. A 31 year
old man with ANLL M2 received FLAN
therapy after acchieving partial remission
with ICE. Seven days after therapy discontinuation, he developed fever, dyspnoea
with marked oxygen desaturation. An high
resolution computerized tomografy (HRCT)
showed bilateral pulmonary ground glass
opacities, consistent with interstitial involvement. BAL showed total cells 30.000/
mm3 with erythrocytes and rare macrophages. BA biopsy showed haemorragic
alveolitis. He received empirical antibiotical
therapy and high dose prednisolone. Blood
coltures were positive for Staph.Simulans.
Six days later clinical symptoms and blood
gas abnormalities had resolved, and a lung
HRCT control showed a moderate improvement of the ground glass opacities. CR was
obtained. A lung biopsy performed 20 days
later showed a patchy interstitial mononuclear cell inflammation and intralveolar
loose fibrotic bands, compatible with drug
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induced pneumonitis.The patient is still
alive, waiting for a BMT from a MUD. Case
2. A 14 year old boy with ALL L2 relapsed
after autologous transplant performed in CR
and he was treated with FLAN regimen. On
day +24 he complained fever and dyspnoea
with marked oxygen desaturation. The chest
X Rays showed patchy alveolar shadows in
the left lower lobe.. BAL and bronchoscopic
lung biopsy were performed. Bacteriological and cultural samples were negative. On
the 26th day the pt. developed cough and
progressive respiratory failure leading to
ARDS picture and was admitted to the ICU.
An HRCT showed ground-glass areas of alveolar opacification in both lower lobes with
air bronchogram and patchy areas of
ground-glass appearance. BAL profile was
compatible with ARDS/DAD(diffuse alveolar damage). Antibiotic and antifungine
therapy was given in addition to high dose
prednisolone.The patient rapidly improved.
According to similar cases in the literature,
the pattern of presentation of the respiratory complications of the 2 pts are consistent with ARA -C induced lung damage (alveolar haemorrhage) and FLUDA induced
damage (ARDS/DAD), respectively.

P014
INFANT LEUKEMIA:
A STUDY OF ELEVEN PATIENTS
M. LUCIANI*, G. CIMINO°, C. BARONCI*, P. CIAFFI**,
R.M. PINTO*, I. RANA*, L.A. RUSSO*, G. DE ROSSI*

*Haematology Division,**Cytogenetic and
Immunohaematology Lab- Childrens Hospital
Bambino Gesù, Vatican City State;
°Department of Cellular Biotechnology and
Haematology, Haematology Division  University of
Rome La Sapienza
Acute Leukemia with onset in the first year
of life (Infant AL), represents a distinct subset with its own biological and clinical features. Here we report a retrospective evaluation of the biological and clinical features
and therapeutical results observed in a
group of 11 Infant Acute Lymphoblastic
Leukemia (ALL) cases observed between
August 1986 and December 1998 in the
Children Hospital Bambino Gesù of Vatican
City State. All the patients were intensively
treated according to current treatment protocols for ALL of the Associazione Italiana
di Ematologia ed Oncologia Pediatrica

(AIEOP). Among the four patients treated
with LA84 INF, two are in first Complete
Remission (CR) at 95 and 120 months from
diagnosis, and two are in second CR after
extra-haematological relapses (Testis, CNS)
which occurred at 110 and 70 months from
diagnosis. All six patients treated with the
AIEOP 9102, 9103, 9502 and Interfant protocol, achieved CR. One out of these six
patients is still in first CR at 29 months;
one patient presented a CNS relapse at 8
months from CR, and is now in second CR
at 47 months after an allogeneic bone marrow transplantation received as consolidation therapy; one patient is still in maintenance treatment in ICR, at 8 months; one
patient (ALL1 rearr.) dead in CR for cardiac
failure at 29 months from diagnosis; one
patient (ALL1 rearr.) presented a CNS relapse at 22 months from CR and is now in
IICR; the remaining patient (ALL1 rearr.)
had haematological relapse 3 months after
the achievement of 1st CR, and died of disease 11 months after the diagnosis. Finally,
one patient with t (4;11) did not respond to
the induction treatment with adriamycin,
cytarabine and prednisone and died of progressive disease. In this group of 11 ALL Infant patients, actuarial EFS and OS resulted
28% and 71% at 120 and 143 months, respectively. These results appear a little better than those usually reported for Infant
ALL. The results, although achieved in a
small series of eleven ALL Infant patients
who received different treatment modalities, confirm that also in this leukemic subset there is a group of patients which can
be cured by conventional chemotherapy
program,and stress the importance of a
careful evaluation of Infant ALL risk factors,
in order to perform adequate risk adapted
therapeutical strategies.

P015
ORAL IDARUBICIN AND ETOPOSIDE
TO TREAT ANLL OF THE ELDERLY
R. VALLONE, C. FEO, A. DI LONARDO, D. PARENTE°,
A. FEBBRARO°, F. MARRA§, L. CATALANO+, S. ROCCO+,
C. CALIFANO+, B. ROTOLI+

D.H.S.I.T.A.O.G.Rummo,°Ospedale Sacro Cuore
di Gesù, Benevento; §Pharmacia-Upjohn,+Cattedra
di Ematologia, Università FedericoII, Napoli
We have used oral idarubicin and etoposide in primary or secondary acute myeloid leukemia of the elderly, in patients
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considered uneligible for treatment with
high or intermediate dose chemotherapy.
Efficacy and tolerability were targets of this
palliative protocol. Idarubicin was given
orally at doses of 10 mg/sm, d. 1-3, and
oral etoposide followed at doses of 50mg/
sm, in three divided daily doses, for twothree weeks. Cycles were repeated twice
or three times. Five patients have been
treated so far: 2 de novo AML, 2 AML secondary to MDS, 1 CMML with skin infiltration. One patient is alive in clinical remission. In two cases blast reduction was more
than 50% (from 42800/µL to 756/µL, and
from 7000/µl to 2400/µL). The CMML patient recovered from skin infiltration. One
patient was refractory. Excellent gastrointestinal tolerance was verified in all
cases. Trasfusional support (red cells and
platelets) was necessary in the majority of
patients.

P016
GUT TOXICITY OF CYTARABINE BY
CONTINUOUS INFUSION IN THE
INDUCTION TREATMENT OF AML:
A RETROSPECTIVE STUDY
A. CAMERA, M. VOLPICELLI, S. ROCCO, S. COSTANTINI,
M. PICARDI, P. MADONNA, C. SELLERI, R. CIANCIA,
J. EL CHEICK, B. ROTOLI

Division of Hematology, Federico II Medical School,
Napoli
Cytarabine (ARA-C) is a powerful drug
included in treatment schedules for several
hematological neoplasms, particularly for
induction and consolidation of AML, where
this drug is employed with various dosage
and route of administration. The higher
cytotoxic activity that can be achieved using continuous i.v. infusion, is often associated with increasing frequency of side effects (especially in the GI tract, leading to
diarrhea, enterocolitis, ileotyphlitis), with
significant morbidity and mortality. We have
analyzed retrospectively 161 consecutive
patients with de novo AML, observed between 1985 and 1998, all enrolled in multicentric national or international trials containing ARA-C; 51 were treated with ARAC given by subcutaneous administration
(SC), and 110 by continous intravenous infusion (CI).

In the CI group, two patients died because
of gut infarction due to mycotic invasion
(Aspergillus) and one patient because of
intestinal bleeding. In the same group we
observed three cases of ileotyphlitis documented by US scan; these patients were
successfully treated by antibiotics, somatostatin and total parenteral nutrition (TPN).
Our data indicate that cytarabine by CI is a
relevant risk factor for the development of
gut complications, which can be life-threatening in some cases. Since the two groups
of patients differed also for ARA-C daifly
dosage and days of treatment, a prospective trial comparing the same cytarabine
total dose by different modality of administration is needed.
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P017
IDAURIBICIN AS SINGLE AGENT FOR
TREATMENT OF ACUTE MYELOID
LEUKEMIA IN THE ELDERLY
G. MINEO, F. DI RAIMONDO, P. FIUMARA, P.M. FLORIDIA,
G. ABBATE, G.A. PALUMBO, S. BAGNATO, M. SALERNO,
G. LONGO, R. GIUSTOLISI

Divisione e Cattedra di Ematologia con Trapianto,
Ospedale Ferrarotto, Catania
A long plasmatic half-life, around one
week, is a unique feature of idarubicin and
its metabolite (idarubicinol). On the basis
of this pharmacological feature, we evaluated the efficacy of low doses of IDA administered at weekly intervals in elderly
patients affected by AML, not eligible for
aggressive treatments. IDA dosage was 10
mg/m2 if administered e.v. and 30 mg/m2
by oral route. From Jan 95 we included in
this study 27 patients, 16 females and 11
males, with a median age of 68 (range 5380) so divided: I) 12 patients with de novo
AML; II) 8 patients with AML secondary to
MDS; III) 7 patients with relapsed or refractory AML. In the I group 7 out of 12 patients
(58 %) achieved CR lasted for 1+, 2+, 22+,
2, 5, 19 and 24 months respectively. One
patient achieved PR, two were resistant and
2 died during treatment. In the II group,
only two patients out of 8 (25 %) achieved
CR with a duration of 1+ and 16 months
respectively. Three achieved PR and 3 died
during treatment. In the III group only one
patient (14 %) achieved CR that lasted for
7 months; 2 patients achieved PR and four
died during treatment. In the whole series,
median number of courses was 3 (range 112). All patients experienced hematological toxicity grade III and IV that didnt allow us to maintain the weekly schedule and
in 9 patients induced a stop of treatment.
On the basis of these data, last 5 patients
of this study have been treated with IDA at
a biweekly schedule, with the same antitumor activity and less hematological toxicity. Our experience indicates that treatment
with IDA as single agent at low doses has a
good antileukemic activity in elderly patients with de novo, previously untreated
AML. For other patients the therapeutic advantage of this approach is limited.

P018
TRANSPLANTATION OF AUTOLOGOUS
PERIPHERAL BLOOD STEM CELLS
AFTER HD-ARA-C CONSOLIDATION
CHEMOTHERAPY FOR ADULTS WITH
ACUTE MYELOID LEUKEMIA IN FIRST
REMISSION
C. CASTAGNOLA, E.P. ALESSANDRINO, A. CORSO,
P. BERNASCONI, M. TAJANA, P. ZAPPASODI, M. DELLA PORTA,
G. PAGNUCCO, C. BERNASCONI

Istituto di Ematologia,Università di Pavia, IRCCS
Policlinico S.Matteo. Pavia
Post-remission therapy is required to prevent or delay relapse in patients with acute
myeloid leukemia (AML). Uncontrolled trials have suggested that intensive post-remission therapy may prolong the complete
remission (CR). The purpose of this study
was to evaluate the feasibility and efficacy
of HD-ARAC consolidation chemoterapy followed by autologous infusion of peripheral
blood stem cells (PBSC) mobilized by GCSF in adult patients with AML in first CR.
Sixteen consecutive patients with AML in
first remission (median age 53, range 2160) underwent HD-ARAC consolidation chemotherapy (3g/m2 every 12 hours x 4
doses) used as a method of in vivo purging
for the purpose of an autologous PBSC
transplantation. After mobilization by G-CSF
a median of 2 collections (range 1-3) was
required to obtain a median of 7.9x108 peripheral blood mononuclear cells/kg (range
2.9-23) and a median of 6.1x106/Kg CD34positive cells (range 2.7-8.4). In 3 of 16
patients we were unable to mobilize and
therefore to collect an adequate progenitor
cell dose. Eight patients have already received myeloablative chemotherapy (CCNU
600 mg/m2first day, VP16 900 mg/ m2 and
Ara-C 900 mg/ m2 for 3 days c.i.) followed
by the infusion of PBSC. All the collected
cells were infused two days after the conditioning regimen. The median time to neutrophils recovery was 13 days (range 1014) and for platelets was 12 (range 8-13).
The transplantation related toxicity was
mild, including only a mucositis in 3 of 8
patients. After a median follow up of 9
months (range 3-18), 6 of 8 patients who
underwent autologous PBSC transplantation
are still in CR, 1 died of pneumonia 6
months after transplantation and 1 is alive
with persistent leukemia. Our results dem-

37th Congress of the Italian Society of Hematology

onstrate that autologous transplantation of
chemotherapy mobilized PBSC, is feasible
in an unselected population of adult patients
with AML in first remission with minimal
toxicity. However, a longer follow-up is
needed to evaluate whether this form of
transplantation produces a significant improvement in leukemia free survival.

P019
RETROSPECTIVE ANALYSIS OF
PATIENTS AGED > 80 YEARS WITH
ACUTE MYELOGENOUS LEUKEMIA
I. CARMOSINO, R. LATAGLIATA, M.A. ALOE SPIRITI,
P. ANTICOLI BORZA, V. BONGARZONI, M. BRECCIA,
M. DANDREA, G.M. DELIA, P. NISCOLA, A. SPADEA,
B. MONARCA

Department of Biotecnologie Cellulari ed
Ematologia, University La Sapienza Rome
The occurrence of Acute Myelogenous
Leukemia (AML) in patients aged >80 years
is increasing, due to the progressive aging
of general population in western countries.
To analyze characteristics and clinical course
of these patients, we evaluated retrospectively 41 patients (25 male and 16 female,
median age 82 years) consecutively diagnosed at our Institution from 1/88 until 12/
98. 21 patients were diagnosed with bone
marrow aspirate (marrow blasts > 30%),
20 patients were diagnosed only with peripheral blood smear (peripheral blasts >
30%). Median haematological parameters
of patients at onset were as follows: Hb 8,5
g/dl (range 3,9-14,3), WBC 7.4 x 109/l
(range 1.1-100), PLTS 56 x 109/l (range 101.230), peripheral blasts 46% (range 3100). 9/41 patients (21.9%) showed PS 01 according WHO, 22/41 (53.7%) PS 2 and
10/41 (24.4%) PS 3-4: 6/41 patients
(14.6%) had a previous myelodysplastic
phase. As concern concomitant diseases,
9/41 patients (21.9%) had a cardiological
impairement requiring specific treatment,
9/41 (21.9%) an arterial hypertension under treatment, 9/41 (21.9%) diabetes mellitus treated with insulin or oral drugs, 3/
41 (7.3%) chronic respiratory diseases and
2/41 (4.9%) chronic renal impairement: 12/
41 patients (29.2%) did not have any concomitant disease. After diagnosis, 6 patients
were referred to other Institutions, 35 have
been followed at our Institution with conservative approach [17/35 (48.5%) ex-
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cluded from intensive chemotherapy only
for age > 80 years]. 10/35 patients (28.6%)
received supportive care only, 25/35
(71.4%) needed conservative chemotherapy (with Hydroxyurea or 6-Thioguanine + AraC) after a median period from
diagnosis of 9 days (range 0-253). Median
survival (SV) of 35 patients was 100 days
(range 5 - 734): 14/35 patients (40%) survived > 6 months, 4/35 (11.4%) survived
> 1 years. PS > 2 and WBC > 50 x 109/l at
onset showed a bad prognostic significance
for SV. Our experience confirms the need
of a conservative approach in such patients,
with a longer SV than intensively treated
patients (DeLima et Al, Br J Haematol
93:89-95,1996) and probably a better quality of life. The employ of more effective conservative chemotherapies/supportive care
and a standard home-care service will ameliorate the severe prognosis of these patients.

P020
FLAG PROTOCOL FOR ACUTE MYELOID
LEUKEMIA AT ONSET IN ELDERLY
A.M.CARELLA, N. CASCAVILLA, M.M. GRECO, L. MELILLO,
M.R. SAJEVA, G. DARENA, M. CAROTENUTO

Division of Hematology, IRCCS Casa Sollievo della
Sofferenza San Giovanni Rotondo
In the last four years we have tried FLAG
protocol (Fludarabine, ARA-C, G-CSF) in
patients (pts) with acute myeloid leukemia
(AML) with unfavourable prognosis (refractory, relapsed or post-MDS) obtaining good
results. On this basis, we treated 15 elderly (>60 years) pts suffering from AML de
novo (5) or secondary, previously untreated.
Mean age was 64.6 years (range 59-73).
Nine pts shown a normal caryotype, 2 chromosomal abnormalities (inv 9; 44 XY -37), 4 did not have evaluable metaphases.
Nine pts (60%) achieved CR, 3 (20%) PR,
1 pt was resistent, 2 died during the hypoplastic phase for sepsis. All pts in CR received a second course of FLAG regimen as
consolidation. The other pts were considered off-study. Pts in PR were observed with
supportive therapy and oral chemotherapy
(to date 2 are alive at +5 and +8 months).
One pt died during hypoplastic phase after
the second course of FLAG for sepsis. After
consolidation therapy 4 pts received a
maintenaince therapy with low-dose ARA-
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C, 3 received monthly cycles with oral
Idarubicin plus low-dose ARA-C or Thioguanine or Etoposide for 6 courses. One pt underwent to autologous peripheral blood
stem cell transplantation. Mean duration of
CR was 8.4 months (range 1-13). Six pts
relapsed (4 died for disease progression, 2
alive with disease), while 2 are to date in
first CCR. (+5 and +10 months, respectively). Overall median survival was 7
months (range 1-18). The neutrophil
(>500) and platelet (>50,000) recovery
required a median of 18 and 30 days from
the end of therapy, respectively. Prolonged
neutropenia resulted in 13 febrile episodes
2 FUO, 6 Gram-, 4 Gram+, 1 Candida). In
conclusion, our data clearly show that FLAG
regimen in elderly pts with AML is a high
effective regimen with low toxicitity.

P021
FLUDARABINE, ARABYNOSIL CYTOSINE
AND IDARUBICIN (FLAI) +/- ALL
TRANS RETINOIC ACID, A NOVEL
COMBINATION OF NON MDR-RELATED
DRUGS FOR TREATMENT OF PATIENTS
WITH NEWLY DIAGNOSED ACUTE
MYELOID LEUKEMIA
D. RUSSO, 1M. MICHIELI, 1A. MICHELUTTI, 1L. MARIN,
A. BERTONE, 2G PRICCOLO, 3I. PIERRI, 4D. RASPADORI,
4
A. BUCALOSSI, 5E. ZUFFA, 6G. MARTINELLI, 6N. TESTONI
1

(20 cases) were induced to CR with MiniFLAI
(x 3 days) and consolidated with a second
identical course. The patients who had WBC
less than 25 x 109/L (31 cases) received
the triple combination plus all-trans retinoic
acid (ATRA). A complete remission was
achieved in 74% patients aged < 65 years
and in 33% patients older than 65 years.
The main toxic effect was myelosuppression
and the incidence of microbiologically or
clinically proven infections was about 40%
in both groups of patients. The Pgp-expression in bone marrow blasts was evaluated
in 42/71 (59%) patients by an indirect immunofluorescence method with the anti-Pgp
monoclonal antibody MRK-16. Interstingly,
no significant difference in the CR rate was
observed between the patients Pgp+
(MFI > 6) and the patients Pgp- (MFI < 6).
The treatment with ATRA neither increases
the CR rate nor downregulates the expression of Pgp in myeloid blasts. These results
suggest that the FLAI regimen is a promising first-line induction therapy for younger
AML patients who are either Pgp- or Pgp+.

P022
CLINICAL OUTCOME OF ACUTE
MYELOID LEUKEMIA (AML) IN THE
ELDERLY RELAPSING FROM CR
ACHIEVEMENT

1

Clinica Ematologica, Policlinico Universitario di
Udine; 2Divisione di Ematologia, Ospedale SS
Annunziata, Taranto; 3Cattedra di Ematologia,
Dipartimento di Medicina Interna, Università di
Genova; 4Cattedra e UO di Ematologia, Ospedale
Sclavo, Siena; 5Servizio di Ematologia, Ospedale S.
Maria delle Croci, Ravenna; 6Istituto di Ematologia e
Oncologia Medica, Università di Bologna
1

We report here on a phase II multicentric
trial whereby the combination of
Fludarabine, Arabinosyl Cytosine and
Idarubicin (FLAI) was given as first-line induction therapy to 71 newly diagnosed patients with acute myeloid leukemia (AML)
(except FAB-M3 subtype). Patients aged <
65 years (51 cases) were scheduled to receive FLAI (x 5 days), and, in case of complete remission (CR), a second FLAI (x 3
days), followed by autologous stem cell
transplantation (ASCT) or allogeneic BMT,
when feasible. Patients aged > 65 years

F. FERRARA, S. MIRTO^, M. ANNUNZIATA, C. COPIA,
S. PALMIERI, S. CIOLLI*, A. SPASIANO, F. POLLIO, F. LEONI*

Divisione di Ematologia, Ospedale Cardarelli,
Napoli; ^Divisione di Ematologia, Ospedale
Cervello, Palermo; *Divisione di Ematologia,
Università di Firenze
Complete remission (CR) is achieved in
40-60 % of elderly AML, but most patients
do relapse. Few data are available as concerns the clinical outcome of relapsed patients; in particular, little is known as far as
any potential benefit from a second aggressive chemotherapy (AC). In this study, we
investigated a series of 99 consecutive relapsed AML patients aged more than 60.
There were 53 males and 46 females, median age was 65 (61-79). At diagnosis, 83
patients had been given anthracyclines and
cytarabine (ARA-C) ± etoposide, 16 had
been treated with FLAG (Fludarabine, ARAC and G-CSF). Most patients had been consolidated with the same regimen employed
at induction. The median duration of 1st CR
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was 8 months (1-50). At relapse, 58 (58%)
were treated with AC consisting of high dose
ARA-C in 7 cases (12%), intermediate dose
ARA-C plus idarubicin or mitoxantrone in
28 (48%) and FLAG in 23 (40%). Fifteen
patients (15%) received low dose ARA-C
(LDARAC) and 26 (26%) had no treatment
or hydroxyurea (HU) in case of leukocytosis. The choice of treatment was mainly
based on clinical conditions, even though
other factors such as patients and relative
attitude, concomitant diseases and, less
frequently, distance from the hospital
played an additional role. The overall CR
rate was of 26% (26/99). According to
treatment, CR was obtained in 23 out of
58 patients (40%) following AC, 3 out of
15 (20%) in the group of LDARAC, and 0
(0%) in patients who did not receive any
treatment or HU (p=0.001). Median survival was of 5 months for AC, 8 months for
LDARAC and 3 months for palliation
(p:0.02). There was no difference in survival (p=0.38) and duration of 2nd CR
(p=0.23) between AC and LDARAC. However, patients managed with LDARAC required less hospitalization (p=0.001), less
days of fever (p=0.004) and less supportive therapy in terms of platelet units
(p=0.001), blood units (p=0.002) and days
of intravenous antibiotic therapy (p=0.007)
as compared to AC group. We conclude that
AC is not useful for elderly AML patients in
relapse, LDARAC resulting in comparable
results on survival with substantial advantage in terms of quality of life and costbenefit ratio.

P023
HIGH DOSE ARA-C (HDARAC) AS
CONSOLIDATION TREATMENT OF CORE
BINDING FACTOR ACUTE MYELOID
LEUKEMIA (cbf-AML)
M. ANNUNZIATA, C. COPIA, S. PALMIERI, C. DI GRAZIA,
A. SPASIANO, G. MELE, R CIMINO, F. FERRARA

Divisione di Ematologia, Ospedale Cardarelli, Napoli
AML with t(8;21) and inv(16) (cbf-AML)
are characterized by distinct biomolecular
and clinical features. In particular, patients
with cbf-AML have been reported to take
substantial advantage from consolidation
with repeated courses of HDARAC. Here
we report the disease characteristics and
treatment results from a series of 10 pa-
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tients with cbf-AML, 8 with t(8;21) and 2
with inv(16), who were given HDARAC as
consolidation therapy. One patient with
inv(16) AML had massive extra-hematological involvement (bilateral renal masses)
There were 7 males and 3 females, median
age was 35 (range 22-58). All patients received an induction therapy consisting of
ICE (idarubicin 10 mg/sqm on days 1,3,5;
ARA-C 100 mg/sqm as continuous infusion
from day 1 to 7; etoposide 100 mg/sqm
from day 1 to 4). Following complete remission (CR) achievement, patients were
consolidated with NOVIA regimen, which
consists of intermediate dose ARA-C (500
mg/sqm q12h from day 1 to 6) and
mitoxantrone (10 mg/sqm from day 4 to
6). Patients still in CR after NOVIA, were
programmed to receive three cycles of
HDARAC (3 gr/sqm q12h on days 1,3,5) at
intervals of three/four weeks depending on
hematological recovery. Patients were hospitalized to be given HDARAC, discharged
soon at the end of therapy and readmitted
in the cytopenic phase. The median followup at the time of writing is 34 months (range
18-70). All patients received the three
planned courses of HDARAC; each course
induced marked cytopenia requiring intensive supportive treatment (median platelet
units and median blood units 5 and 4, respectively). The median hospitalization period was of 14 days (6-22). At the present
time, 9 patients are in continuous CR; one
relapsed at 16 months and achieved second CR with FLAG regimen (Fludarabine,
ARA-C and G-CSF). This patient underwent
allogeneic bone marrow transplantation in
2nd CR and died three months later while in
CR from severe graft versus host disease.
The remaining 9 patients are alive and in
1st CR, all off-therapy. Survival at 5 years is
projected at 84 %. Our data seem to confirm Cancer and Leukemia Group B experience concerning the efficacy of repeated
courses of HDARAC in cbf-AML. However,
further studies on larger series are needed.
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P024
A COOPERATIVE STUDY FOR ACUTE
MYELOID LEUKEMIA (AML),
REFRACTORY ANEMIA WITH
EXCESS OF BLASTS (RAEB) AND
MYELOID BLAST CRISIS OF CHRONIC
MYELOID LEUKEMIA (BCCML) IN THE
ELDERLY (>60 YEARS): CLINICAL
RESULTS
E. DI BONA, A. DEMILIO, F. RODEGHIERO
COOPERATIVE GROUP

FOR

AD HOC

Div. di Ematologia, Ospedale San Bortolo, Vicenza
From January 1996, the Hematology Department of Vicenza has proposed to 37
Departments of General Medicine of Veneto
region a cooperative study for AML, AREB
and BCCML patients >60 years old or not
elegible for intensive chemotherapy. Up to
December 1998, 140 cases have been referred for diagnosis (98 AML, 35 RAEB/
RAEB-t, 6 BCCML). Sixty-two (52 AML, 5
RAEB/RAEB-t, 5 BCCML) have been enrolled
in the study and treated with 2-3 courses
of Idarubicin 15 mg/m2 and Etoposide 100
mg/m2 every 12 hours, days 1, 3, 5; Thioguanine 200 mg/m2 , days 1-5. Male/female ratio was 1.1, median age 66 years (range 5878). At diagnosis, 18% of pts showed hemorrhagic symptoms, 30% had fever, 45% had
a WHO performance status ≥2. Median blast
cell count was 3.8x106/l (0-174.6), platelet count 64x106/l (9-1240); cytogenetic
abnormalities were found in the 51% of
cases. Median time of in hospital admission was 28 days (0-121). Sixty-four percent of pts stayed in hospital during one of
2-3 courses administered, 22% were given
complete therapy as out-patient. Twenty
(32.3%) pts achieved CR, 9 (14.5%) had a
more than 50% blastic reduction (partial
remission, PR); 6 (9.7%) pts died during
induction, 4 infection, 2 cardiovascular
events; 27 (43.5%) showed resistance. All
induction related deaths were males (χ2
0.03). Thirdy-five (56.4%) completed 2
courses, 21 (33.8%) 3 courses. Median CR
duration was 200 days (44-1115+); median overall survival was 214 gg (22-1130),
but it was significantly different in CR or PR
pts compared with resistant cases (355 vs
96 dd, log rank p=0.0003). None of the examined parameters resulted predictive of
achieving remission or long term surviv-

ing. This multicenter, cooperative study confirms the effectiveness of oral chemotherapy
in AML and RAEB in the elderly and defines
its feasibility as out-patient.

P025
A COOPERATIVE STUDY FOR ACUTE
MYELOID LEUKEMIA (AML),
REFRACTORY ANEMIA WITH EXCESS
OF BLASTS (RAEB) AND MYELOID
BLAST CRISIS OF CHRONIC MYELOID
LEUKEMIA (BCCML) IN THE ELDERLY
(>60 YEARS): ORGANIZATION
RESULTS
E. DI BONA, A. DEMILIO, F. RODEGHIERO
COOPERATIVE GROUP

FOR

AD HOC

Div. di Ematologia, Ospedale San Bortolo, Vicenza
The median age of myeloid onco-hematological disorders is above 65 years. Patients, their families and social collectivity
more and more often require a cure, but
intensive chemotherapy has failed to permit a lasting remission due to i) biological
limits for the pt and toxicity; ii) low costeffectiveness; iii) psycological reasons often connected to the need of long
hospitalisation; iv) supply and organizative
problems. Some authors have reported
encouraging data about oral chemotherapy
in the elderly. Therefore, we have offered
some General Medicine Departments
around the Veneto region to partecipate to
a clinical therapeutic trial for AML, RAEB
and BCCML in the elderly or in pts not
elegible for intensive intravenous chemotherapy. The aim of the study was: i) to
give a therapeutic chance to a larger number of pts; ii) to conduct the therapy near
the pts house, as out-patient when possible; iii) to organize a collaborative group
for peripheral therapy of hematological malignancies coordinated by a central referral
center. Protocol design included a training
phase (two meetings per year, formative
training at the referral center) and a clinical therapeutic phase including both supportive and chemotherapic schedules (1-3
cycles with Idarubicin 15 mg/m 2 and
Etoposide 100 mg/m2 every 12 hours, days
1, 3, 5; Thioguanine 200 mg/m2 , days 15). Between January 1996 and December
1998, 62 pts have been enrolled by the
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Hematology dept and other 23 out of 37
partecipating centers. 33/62 pts received a
total of 68 courses at the peripheral centers. There were no significative differences
between patients treated at the referral and
at peripheral centers in terms of complete
(17.2% vs 45.5%) and partial (17.2% vs
12.1%) remission, infectious events (47.6%
vs 56.5%), intravenous antibiotics (64.7%
vs 60.9%) and antimicotics (29.4% vs
26.1%), platelet (31.5 U vs 29.9 U) and
RBC (8.3 U vs 7.8) transfusions, number of
courses given as in- or out-patient (26 and
25 vs 41 and 27), median survival (194 vs
252 days) and complete remission duration (165 vs 220 days). Our results demonstrate that oral chemotherapy for elderly
patients with AML, RAEB or BCCML is feasible at peripheral general medicine department, if well coordinated and supported by
a hematology department.

P026
OUTCOME OF SALVAGE TREATMENT
FOR RELAPSE AFTER AUTOLOGOUS
TRANSPLANTATION IN ACUTE
MYELOID LEUKEMIA
F. MARMONT, B. ALLIONE, E. AUDISIO, A. CIOCCA-VASINO,
S. DARDIA, F. LOCATELLI, M. FALDA, E. GALLO

U.O.A. Hematology, San Giovanni Battista Hospital,
Torino
Thirty-five patients with Acute Myeloblastic Leukemia (AML) underwent autologous
bone marrow and/or peripheral blood progenitor cell transplantation (ASCT) while in
first complete remission (CR) after induction and consolidation therapy according to
the EORTC-GIMEMA AML10 protocol. The
preparative regimen was TBI/CY in 4 cases
(11.4%) and BU/CY2 in 31 cases (88.6%).
The stem cells source was : bone marrow
(18 pts. = 51.4%), peripheral blood cells
(11 pts. = 31.4%) and marrow + peripheral blood (6 pts. = 17.1%). Two pts.
(5.7%) died in persistent aplasia (at 10.7
and 11.9 months); 15 pts. (42.9%) relapsed and 18 pts. (51.4%) are alive in
continuous complete remission (CCR). The
actuarial overall survival is 60.5% at 70
months. Relapse incidence was not influenced by the stem cells source (p=0.62).
The median event-free survival after ASCT
(EFS) was 16 months (range 1.6  70
months). The median remission duration af-

ter ASCT was 6.2 months (range 2.3  18.5
months) in relapsed patients. The median
survival from relapse was 5.5 months. Relapsed patients were treated with: MEC 3
pts. (20%), MEC+PSC833 1 pt. (6.7%),
FLAG 8 pts. (53.3%), transplantation from
HLA-identical sibling 1 pt. (6.7%). Two pts.
(13.3%) were offered only supportive
therapy and their survival was 2.8 and 10
months. A total of 7 second CR (46.6%)
were obtained. Their outcome is reported
in the table:
Pat.N°

Therapy

CR (months)

Status

7
30
60
63
65
79
89

ALLO-BMT
FLAG
FLAG+MUD
FLAG
FLAG
FLAG
MEC+PSC833

50.3
5.5
6.1
22.3
7.2
9.5
2.4

Alive in CCR
Relapsed and Died
Died (TRM)
Alive in CR
Alive in CR
Alive in CR
Alive in CR

Salvage therapy with FLAG regimen may
induce a significant number of second CR
after a relapse following ASCT. New agents
reverting multi-drug resistance (MDR-1)
may provide additional therapeutic chances.

P027
CASE REPORT: ACUTE MYELOID
LEUKEMIA FOLLOWING LIVER
TRANSPLANT
G. MUTI, S. CANTONI, P.L. ORESTE*, A. NOSARI, G. GINI,
V. MANCINI, L. PEZZETTI, L. INTROPIDO, A. DE GASPERI°,
M. DRAISCI, E. MORRA

Department of Hematology, Institute of Pathology*,
Department of Intensive Care°, Niguarda Ca Granda
Hospital, Milan, Italy
In September 1997 a 32 years old women
underwent liver transplant (tx) because of
HCV related chirrosis and splenectomy because of splenic artery aneurism. The immunosuppressive regimen comprised induction with Antilymphocyte serum, followed
by Azatioprine, Cyclosporine and steroids.
In the immediate post transplant period the
patient experienced graft-rejection (grade
I-II), responsive to steroid therapy, and CMV
reactivation, controlled by Ganciclovir. She
was discharged 45 days from tx, in good
clinical condition and with normal hematological parameters. At 150 days from tx,
the patient was re-admitted to Hospital
because of fever, rapidly progressive jaundice, and poor clinical status. Blood test
revealed increased LDH (2.900 U/L, n.v.
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100-500), WBC 10x109/L, Hb 9.7mg/dl, plt
32x109/L). Peripheral blood smear showed
4% blast cells. Morphological, cytochemical, and cytofluorimetric examinations of
Bone Marrow were consistent with acute
myeloid leukemia (FAB M4): Sudan B±,
NASDA NaF inhibition+, acid phosphatase+,
CD13+, CD14+, CD15+, CD33+, DR+.
Cytogenetic studies showed multiple nonclonal abnormalities (47X, 1p+, 7q+, 9p-,
14p+, +4, +mar). The patient died of multiorgan failure before chemotherapy could be
instituted. Abdominal nodes, liver, adrenals
lung involvement, and multiple leukemic
vessel thrombosis were found at autoptic
examination. Acute myeloid leukemia is
unusual in transplanted patients: it represents only 4% of neoplasm developing after
solid organ transplant. In the literature,
A.M.L. has been reported rarely after kidney
tx and only one case is reported after liver
tx. The lapse of time between tx and A.M.L.
is usually longer in other reported case (median 5 years) and median survival is 2,2
months (range 0.03-24). Our case is peculiar in that A.M.L. developed early (5 mos)
after tx, and multiple extramedullary involvement, also in the allograft was present; the
clinical course was rapidly fatal.

P028
FLAG-IDA AS INDUCTION TREATMENT
FOR ADULT ACUTE MYELOID
LEUKEMIA: PRELIMINARY REPORT
F. LEONI, S. CIOLLI, C. MARRANI, C. NOZZOLI, F. SALTI,
P. ROSSI FERRINI

Chair and Division of Haematology, Careggi
Hospital, Florence
AML patients outcome has substantially
improved intensifying post-remission
therapy, mainly with BMT. However, most
patients result ineligible. Thus, to lengthen
DFS many efforts have been focused on
induction chemotherapy. The FLAG protocol, based on the synergism between
Fludarabine and AraC, has been proved
active and well tolerated; moreover the
addition of Idarubicin (FLAG-Ida) has been
reported as effective in high risk AML. To
evaluate whether an high-dose induction
regimen could prevent the emergence of
chemoresistant clones resulting in a better quality of remission, from March 1998
to February 1999 we treated 22 consecu-

tive adult AML patients <60 yrs (M3 excluded) with FLAG-Ida as front-line therapy.
Aim of the study was to verify its efficacy,
toxicity and the feasibility of post-remission treatments. Induction consisted of
Fludarabine 30 mg/sqm over 30 minute
followed 4 hours later by AraC 2g/sqm over
4 hours d 1-4, idarubicin 12 mg/sqm d 24, G-CSF 300 ug from day -1 to 3 and from
day 10 to WBC recovery. The first 9 pts received a second FLAG-Ida as consolidation,
thereafter idarubicin was withdrawn due
to 2 aplastic deaths, and replaced with a
couplet of Fludarabine/Ara-C. All CR pts
were then designed to receive BMT or ABMT
according to donor availability. Results:
18 were de novo AML, 1 was t-AML, 3 had
a preceding MDS. M/F ratio was 8/14, median age 43 (25-54). Karyotype was high,
intermediate or low risk in 12, 9 and 3 pts,
respectively. 20 (91%) were the CR, 18
after one course. 2 were the RD. Median
time to CR was 24 days. 11 pts had fever >
38°C (8 FUO and 3 documented infection);
2 had transient grade 2 liver toxicity. 19/
20 CR pts received consolidation: 2 died
while aplastic, 3 relapsed before ABMT. At
April 1999, 16 patients are alive, 15 in first
CR and all resulted eligible for the designed
transplant program. 4 underwent BMT, 5
had a successful bone marrow harvest and
received ABMT, 6 are waiting. Median time
from CR to BMT or ABMT was 2 and 4
months, respectively. Conclusion: FLAGIda is very active, carries acceptable toxicity and post-remission transplant program
is feasible. A longer follow up is needed to
draw any conclusion about the real impact
of this regimen on OS and DFS.

P029
A HIGH COMPLETE REMISSION RATE
IN ELDERLY PATIENTS WITH ACUTE
MYELOID LEUKAEMA (AML) TREATED
WITH THE MANCHESTER PROTOCOL
(MP)
L. CAMBA, L. BELLIO, M. BERNARDI, F. CICERI, C. CORTI,
M. MARCATTI, P SERVIDA, E. ZAPPONE, A. VICARI*,
C. BARGIGGIA, E. BENAZZI, P. RONCHI, M. TRESOLDI*,
S. ROSSINI

Departments o Haematology and *Medicine
Ospedale S Raffaele, Milano
Ten consecutive elderly patients (pts) with
AML (whose clinical and haematological
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data are found in the table) have been
treated with the MP (BJH. 1991, 79, 415420). Pts 1,4,7 had a MDS, pts 2,4,7,8 suffered from a neoplastic disease; pt 3 had
ischaemic heart disease. Toxicity. median
thrombocytopenia and neutropenia were 20
and 23 d; infectious toxicity: 8 documented
infections and 2 FUO; no cardiac toxicity
occurred. Outcome. CR was obtained in 9
pts (90%): in 6 pts after the 1st and in 3
(2,6,9) after the 2nd course of MP. There
was only one early death : pt 7, who died
with refractory disease (BM blasts 38% at
day 28). Cytogenetics became normal in 3
pts (1,4,5). Consolidation with a 2nd or a 3rd
course was carried out in 5 pts; 3 refused
further treatment (1,2,4). Six of the 9 pts
(67%) in CR relapsed after 4 to 39 (median 26) weeks; 1 pt (8) died of cancer of
the pancreas still in CR after 64 weeks. Only
1 of the 6 relapsed pts (pt 4) was salvaged
with a further MP course and achieved his
2nd CR; he was then transplanted with autologous PB stem cells, but died in 3rd relapse 38 weeks post transplant. As for the
other 5 relapsed pts, 3 died of leukaemia
and 2 are alive and treated with palliative
chemotherapy. In conclusion, MP seems to
induce a high rate of CRs in elderly pts with
AML, is well tolerated and causes little
haematological and systemic toxicity. However, more effort should be made in maintaining a CR in this age group.
Pt

Age Gender

1
2
3
4
5
6
7
8
9
10

82
65
71
75
65
65
72
60
72
78

F
M
F
M
M
F
M
M
M
F

Diagnosis

Karyotype

MDS

CR

M2
M4
M4e
M4
M4
M4
M4
M4
M4
M0

t(8;21)
t(5;17)
inv16
-Y
complex
complex
complex
normal
normal
normal

yes
no
no
yes
no
no
yes
no
no
no

yes
yes
yes
yes
yes
yes
no
yes
yes
yes

Relapse Alive

yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
no
yes
no
no
no
no
no
yes
yes

P030
FLAG vs ICE AS INDUCTION
TREATMENT FOR ACUTE MYELOID
LEUKAEMIA IN THE ELDERLY
F. LEONI, S. CIOLLI, C. NOZZOLI, C. MARRANI, P. BERNABEI,
P. ROSSI FERRINI

Chair and Division of Haematology, Careggi
Hospital, Florence
Treatment of elderly AML pts is still a
major challenge for the haematologists.

87

With standard antracycline/ARA-c induction nearly 50% of CR can be achieved. Although many induction failures are due to
toxic deaths, the major concern is resistant leukaemia. Since tolerance to chemotherapy is much lower in the elderly, the
treatment of choice should carry acceptable
toxicity without loosing its efficacy on
leukemias resistance. The association of
Fludarabine, ARA-c and G-CSF (FLAG) has
been shown active and well tolerated in high
risk AML. Thus, elderly AML pts (FAB-M3
excluded) admitted to our Institution since
Feb 1997 and considered eligible for chemotherapy were designed to receive FLAG
as induction and idarubicin 10 mg/sqm i.v.
d 1-2 plus etoposide 175 mg/sqm i.v. d 12 as consolidation. We compare results
with those achieved in an historical control group treated with idarubicin 8 mg/
sqm d 1,3,5, ARA-c 200 mg/sqm d 1-7 and
etoposide 60 mg/sqm d 1-5 (ICE) as induction plus one more course as consolidation. RESULTS: 42(82%) out of the 51 AML
pts observed since Feb 1997 were allocated
to FLAG while only 77(55%) out of the 139
pts, observed from Jan 1992 to Jan 1997,
were considered eligible for ICE. Median age
was 70 vs 66 yrs in the FLAG and ICE protocol respectively; AHD were 55% vs 41%.
Although comparable rates of CR and RD
were registered (55% vs 48%; 31% vs
36%), nearly all responding pts (96%) enrolled in the FLAG study achieved CR after
one cycle vs 73% within ICE group. Median
OS and DFS were 12 vs 9 and 10 vs 11
months, in the FLAG and ICE protocol respectively (p=n.s.). An overall lower toxicity of the FLAG regimen was observed, allowing the enrollment of a significantly
higher percentage of referred pts. Comparing the outcome of all pts, treated or
untreated, observed during both study periods, an improvement of OS related to the
FLAG introduction was revealed. CONCLUSIONS: Improvement of survival in elderly
pts is related mainly to the achievement of
CR. FLAG induction plus IDA/etoposide consolidation is active, well tolerated and may
be an advisable option for most elderly AML
pts. However, DFS remains an unresolved
problem and more effective postremission
approaches are needed.
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P031
PROGNOSTIC IMPLICATIONS OF CD34
EXPRESSION IN ADULT AML: A SINGLE
CENTRE EXPERIENCE
G. PRICOLO, L. STANI, A. PRUDENZANO, P. MAZZA,
B. AMURRI, M. CERVELLERA, G. PALAZZO, A. MANNA

Div. of Haematology, G. Moscati Hospital, Taranto
The expression of the pluripotent stem cell
antigen CD34 was evaluated at diagnosis
in 16 adult patients with AML (14 de novo
AML and 2 secondary AML), entered on a
multicentre study group (LAM-UDINE), in
order to examine the correlation between
CD34 expression on leukemic blasts and
disease-free survival (DFS). Only patients
under 65, who received the same induction
chemotherapy, were available for the study.
The cases were diagnosed according to FAB
criteria and included M0 (1 case), M1 (3
cases), M2 (1 case), M4 (9 cases), M5 (2
cases). CD34 expression was analyzed by
multiparameter flow cytometry. Defining a
case as positive when > or =20% of bone
marrow cells collected at diagnosis expressed the CD34 antigen, we identified two
groups: pts. CD34+ (10 cases) and pts.
CD34- (6 cases). Median age of two groups
was respectively 51.8 yrs (range 17-65) and
47.7 yrs (range 34-60). Only 7 out of 10
(70%) CD34+ patients achieved complete
remission (CR) after induction chemotherapy, compared to 6/6 (100%) CD34cases. Relevant differences in remission
duration between the CD34 positive and
CD34 negative groups were found: median
DFS was 6.4 mo (2-22) vs. 14.0 mo (924). However, significant results within
each group were found when age was taken
into account: in the CD34+ group older pts.
(median age 61 yrs, range 54-65) had
shorter remission when compared to
younger pts (median age 30.3 yrs, range
17-40) with a median DFS of 2.86 vs. 14.7
months.; similarly, in the CD34- group remission was shorter in older pts (median
age 56.3 yrs, range 51-60) vs. younger (39
yrs, range 30-53) with a median DFS of
11.3 vs. 17.0 mo. Remarkably, cytogenetic
abnormalities had no significant relevance
since no association was found either with
CD34 expression nor with DFS. In conclusion, in our experience, CD34 expression
may be associated with reduced probability to achieve CR and with shorter DFS in
older patients. However, the identification

of a bad prognosis subgroup of CD34+ AML
patients should be confirmed on larger series.

P032
ASSESSMENT OF MARROW LEUKEMIC
INDEX (MLI), AGE AND CD34 IN
CLINICAL OUTCOME OF ELDERLY AML
PATIENTS TREATED WITH STANDARD
CHEMOTHERAPY
G. SPECCHIA, F. ALBANO, D. PASTORE, I. ATTOLICO,
A. RICCO, P. CARLUCCIO, M. LAMACCHIA, G. DEBELLIS,
V. LISO

Hematology-University of Bari-Italy
Acute myeloid leukemia (AML) is mainly
a disease of the elderly, who account for
more than 50% of its incidence among the
general population. We analyzed a cohort
of 120 consecutive cases of de novo AML in
order to identify clinical and laboratory parameters with prognostic significance. The
median age was 68 yrs (range, 60-86; 64M,
56F). Distribution according to FAB criteria
was as follows: M0 (9), M1(3), M2(57),
M4(18), M5(12), M6(20), M7(1). Sixty-nine
(58%) pts. were defined as eligible for standard chemotherapy (SC) and were treated
with induction therapy including MTZ 7 mg/
m2 on days 1, 3 and 5, Etoposide 100 mg/
m2 for 5 days, ARA-C 100 mg/m2 for 7 days.
After Complete Remission (CR) the pts. received 2 cycles of the same protocol (MICE).
The 51 (42%) pts. non eligible for standard treatment received palliative care. For
pts. treated with standard chemotherapy
the MLI (Leukemia 10:1443-52, 1996), representing the residual (%) of initial leukemic cell mass (% blast x cellularity), was
calculated. We also evaluated most of the
commonly employed prognostic factors for
AML, including WBC count, LDH, the expression of CD34 and Pgp 170. The main
clinical characteristics at presentation of the
69 pts. eligible for induction treatment were
compared with those of the 51 pts. who
underwent palliative treatment. In the latter pts., poor performance status was more
frequently observed (PS>2 25% vs 5%,
p=0.003), as well as older age (>70 53%
vs 21%, p<0.0001). CR was obtained in
25/69 (36%) pts. eligible for SC. No patient treated with palliative therapy
achieved CR. Median survival for pts.
treated with SC was 7 months compared
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with 1,2 months in the palliative treatment
group (p<0.0001). Furthermore the OS of
this last group was not modified by age
(<70 vs >70 yrs), CD34 expression or type
of palliative treatment. In pts. treated with
SC, the parameters significantly correlated
with achievement of CR were age <70 yrs
(p=0.02), CD34+ ( p=0.008) and MLI value
at 14th day (p=0.002). The median survival
of the CR patient population was 20 months
as compared to 6 months in non responder
pts. (p<0.0001). Treatment of AML in elderly pts. is difficult but some prognostic
factors such as MLI, CD34 and age, may
help to identify pts. likely to respond to SC.

P033
ACUTE LEUKEMIAS IN SARDINIA,
1974-1993: PRELIMINARY
EPIDEMIOLOGIC DATA
G. BROCCIA, P. CASULA, A. MAMUSA, F. ONNIS, G. MURGIA*,
B. GIANNICO**

Divisione di Ematologia-Ospedale Oncologico
A.Businco-Cagliari; Servizio di Oncoematologia
Pediatrica-Ospedale Microcitemico-Cagliari*;
Istituto di Endocrinologia ed Ematologia -Università
di Sassari**
We have collected all cases of Acute
Leukemia(AL) newly diagnosed in the resident population of Sardinia in the period
1.1.1974 -31.12.1993. Cases have been
searched through direct examination of all
registers of all medical departments in that
time operating in the island; confirmation
of diagnosis,date of diagnosis and
demografic data of cases were obtained
through consultation of clinical records.
Cases of AL supervening after previous diagnosis of myelodisplasia of more than 6
months duration and blastic crisis were not
taken into account. A total of 1.330 cases
have been collected;of them 1.158 had sufficient data to enable distinction in Acute
Lymphoblastic Leukemia (ALL: 506 cases)
and Acute Myeloid Leuemia(AML: 652
cases). Mean incidence for year was 65
(range 52-80;median 65).It was almost
stable throughout the studied period. Standardized incidence rate was 4.8 x
100.000 x year for male and 3.17 for female. Male to Female ratio was 1.5. Age
specific incidence curves demonstrated
the typical early peak in infancy,mainly due
to ALL and the other peak in advanced
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age,mainly due to AML. This preliminary
analysis did not evidence any significative
difference from what is reported for western countries nor any spatial or temporary
trend.
Work supported by AIL,Progetto ricerca 30 ore
per la Vita

P034
PROGENY OF PATIENTS WHO RECEIVED
DRUG THERAPY FOR HEMATOLOGICAL
MALINGNANCY IN ADULTHOOD
G. BROCCIA

Divisione di Ematologia-Ospedale Oncologico A.
Businco - Cagliari
50 patients (30 of them received also
radiotherapy) reported the birth of 64 children.26 male patients (HD :10;NHL
:5;CML :4;ET :3;ALL :3;HCL :1) reported
the birth of 34 children (15 male and 19
female). Conception has been calculated to
have occurred in 10 cases during therapy
and in 16 after completion (30-5.600
days,median 420).24 deliveries out of 27
of known gestational age were full term.
Birthweight was 5.000-2200 g(median
3.260). None of the children presented
anomalies. Physical and mental development has been normal. No relevant disease
has occurred.Time of observation is 8.030180 days,median 2.555. 24 female patients (HD:18;NHL: 4;AML: 2) reported the
birth of 30 children (15 male and 15 female) and 1 voluntary abortion. Conception has been calculated to have occurred
20-3.701 days (median 1.935) after
completion of treatment. Pregnancies were
full term in 25 deliveries. Birthweight was
3.850-1.600 g (median 3.200). None of the
children presented anomalies. Physical and
mental development has been normal. No
relevant disease has occurred.Time of observation is 7.300-150 days (median2.190).
Maximum cumulative doses of drugs were
as follows,in mg/m2 unless otherwise specified: ADM 456,DM 625,Mitoxantrone
30,VCR 70,VLB 151,VM26 480, VP16
930,HN2 90,EDX 11.250,CB 239,Bus 872,
Sarcolysin 130, DTIC 7.760,BLM 180,MTX
3.200,Procarbazin 11.550, AraC 12.270,
6MP 60.000,6TG 4.250, HU 64.000, Asparaginase 700.000 units, recomb.alfa Ifn 880
millions. 5 patients were treated with single

90

September 26-29, 1999 - Torino-Lingotto, Italy

drugs (1: sarcolysin; 2: HU;2: IFN), while
45 were treated with multiple drugs according to the following protocols: 13 ABVD; 7
MOPP; 10 MaMa; 1 MVPP; 2 Macop-B;
2Promace-MOPP; 2 Chop; 1 Gimema LAL
02.88; 1 Gimema LAP 8303; 1 Gimema LAM
84.02; 2 French protocol for LAL La1074; 1
Italian protocol LMC 73; 1 Italian protocol
LMC 74. Longer observation and increase
of observed cases confirms what we reported 6 years ago: as already more widely
documented for patients who started treatment under the age of 18,many drugs used
in the treatment of hematological malignancies may maintain fertility also in male
and female patients older than 18,without
apparent anomalies in pregnancies and offspring, at least in short time observation.

P035
THE IMPACT OF KARYOTYPE ON THE
OUTCOME OF 148 DE NOVO AML
PATIENTS TREATED AT DIAGNOSIS
WITH STANDARD INDUCTION OR
FLUDARABINE COMBINATIONS
M. CLAVIO, I. PIERRI, G. BELTRAMI, S. GATTO, M. MIGLINO,
L. CANEPA, S. QUINTINO, R. CERRI, M. RISSO, M. SPRIANO,
A.M. GATTI, P. GHIRLANDA, M. CAVALIERE, D. PIETRASANTA,
F. BALLERINI, E. DAMASIO, M. SESSAREGO, M. GOBBI

Department of Haematology, S. Martino Hospital
and University of Genoa
The following table reports the impact of
karyotype on the outcome of 148 de novo
AML patients who underwent first line induction therapy with standard regimens
(Ara-C + antracyclin ± etoposide) or
fludarabine combinations (FLAG, FLANG,
FLAG-IDA) and received allogeneic or autologous bone marrow transplantation,
when possible. Fav kar: t(8;21), inv(16).
Unf kar: -5,5q-,-7/7q,11q abn, 17 abn,
del(20q), dmns, +13,complex karyotypes
(>3 abn). Int kar: normal and all other
abnormalities.
Standard therapy
Karyotype: Fav

Int

N. pts
8
79
Mean age
49
53
(range)
(35-63) (17-85)
N. CR
%CR

6/8
75

%Surv(3ys) 44
%DFS(3ys) 50

Fludarabine comb

Unf

Int

Unf

14
46
(20-72)

43
58
(33-87)

11
67
(52-75)

50/79
63

5/19 P.004
36

31
36

8 P.003
25 p.n.s.

22/33 5/13 p .08
67
38
27
37

13 p .02
25 p n.s.

In 38 secondary AML patients receiving
fludarabine combinations karyotype had a
major influence on CR rate: 10/20 (50%)
and 4/20 (20%) CRs in patients with intermediate and unfavourable karyotype, respectively (p 0.05). Survival and DFS were
poor in both groups. Our data confirm the
strong prognostic value of karyotype in de
novo and secondary AML patients.
Fludarabine combinations achieved promising results in patients with intermediate
prognosis karyotype. The problem of
unfavourable karyotipic alterations remains
unresolved.

P036
PROGNOSTIC FACTORS IN THE
TREATMENT OF AML WITH
FLUDARABINE COMBINATIONS
(FLAG-FLANG-FLAG-IDA)
M. GOBBI, M. CLAVIO, I. PIERRI, G. BELTRAMI, S. GATTO,
P. CARRARA, D. PIETRASANTA, S. QUINTINO, F. BALLERINI,
R. CERRI, B. MASOUDI, M. RISSO, M. SPRIANO, E. BALLEARI,
S. GARRÈ, R. GHIO, M. SESSAREGO, E.E. DAMASIO

Dept.of Haematology, S. Martino Hospital and
University of Genoa
From January 1993 to February 1999 146
patients (mean age 57 years, range 17-87)
with non M3 acute myeloid leukaemia (AML)
have been treated in Genoa with FLAG
(Fludarabine 30 mg /sqm, Ara-C 2 g /sqm,
G-CSF 300 mcg/die, for 5 days), FLANG
(Fludarabine 30 mg /sqm, Ara-C 1 g /sqm,
mitoxantrone 10 mg/sqm, G-CSF 300 mcg/
die, for 3 days) and FLAG-IDA (as FLANG
but with idarubicin 12 mg/sqm). Ninetyeight patients had de novo AML (57 untreated). Forty-eighy patients evolved from
MDS or were therapy related (42 treated at
diagnosis). Factors influencing the outcome
of patients treated at diagnosis are reported
(6 auto and 5 allo BMT were performed as
consolidation): [M. sur = mean survival in
months; int kar= intermediate karyotype;
rel = relapsed; ref = refractory].

Age < 60
Age > 60

CR/tot

(%)
p

3ys DFS
%
p

22/42(52)
27/57(47)

n.s.

52
16

3ysSurv
%
p

M. sur

.05

28
9

.005

13
10

De novo (<60)18/22 (82).0005 53
s AML (<60)4/20 (20)
50

n.s.

59
0

.003

15
9

De novo (>60) 17/35 (48) n.s.
s AML (>60)10/22 (45)

n.s.

5
14

n.s.

8
12

12
20
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CR/tot

Int. kar.
Poor kar.

(%)
p

38/63 (60).002
8/31 (26)

First line 49/99 (49) n.s.
Rel / ref
24/47 (51)

3ys DFS
%
p

3ys Surv
%
p

M. sur

31
38

n.s.

20
10

.007

13
8

32
27

n.s.

16
7

.05

11
8

In conclusion: CR rate was clearly influenced by karyotype. Survival of all patients
was affected by age, karyotype and pretreatment. The history of MDS or the exposure to chemoradiotherapy lessened CR rate
and survival but only of patients younger
than 60 years. In all patients treated as
first line therapy DFS was affected by age.

P037
PROGNOSIS IS CORRELATED WITH
THE RATIO OF PRO- VERSUS ANTIAPOPTOTIC MITOCHONDRIAL
MEMBRANE PROTEINS IN ACUTE
MYELOID LEUKEMIA (AML)
G. DEL POETA, L. MAURILLO, A. VENDITTI, F. BUCCISANO,
M.C. COX, A. TAMBURINI, B. DEL MORO, A.M. EPICENO,
A. BRUNO, M.I. DEL PRINCIPE, G. SUPPO, M. MARTIRADONNA,
M. MASI, S. AMADORI

Dept. of Hematology, University Tor Vergata, Roma
The involvement of mitochondria in
apoptosis is demonstrated by the crucial
interactions between bcl-2 and proapoptotic related oncoproteins (bax, bad
and bak). Moreover, the monoclonal antibody (MoAb) APO2.7 which reacts with a
38 kDa mitochondrial membrane protein
(7A6 antigen) highlights an early event of
apoptosis. In order to evaluate the clinical
significance of spontaneous apoptosis in
AML, we investigated 7A6 and bcl-2 expression in 60 patients, 26 females and 34
males, median age 56 years. All patients
were treated with intensive chemotherapy
regimens (EORTC/GIMEMA AML10 and
AML13 protocols), except for the FAB M3
cases, treated according to the GIMEMA
AIDA protocol. Bcl-2 and 7A6 expressions
were determined on flow cytometer (Epics
XL, Coulter) using an anti-bcl-2 124 FITC
MoAb (Dako) and APO2.7 PE Moab
(Immunotech), respectively. Bcl-2 and
APO2.7 were evaluated 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) obtained by di-
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viding MFI APO2.7/ MFI bcl-2. The threshold for considering AML cases as apoptotic
was set at the APO median value > 1.5.
APO < 1.5 patients were associated both
with immature FAB M0-M1 classes
(P=0.039) and with CD34 positivity (20/
29; P=0.018). There was a significant correlation between low or high cytogenetic
risk class and APO index > or < 1.5
(P=0.009). With regard to clinical outcome,
a significant difference in complete remission (CR) rate was found between APO <
1.5 and APO > 1.5 patients (51.7% v.
88.5%; P=0.003). Overall survival and CR
duration were significantly longer (P=0.017
and = 0.007, respectively) in APO >1.5
patients. In multivariate analysis, only APO
(P=0.003), age (0.009) and WBC
(P=0.043) were confirmed independent
prognostic factors for CR achievement. In
conclusion, low 7A6/bcl-2 ratio might explain the poor outcome of patients treated
with very intensive regimens and might
induce to treat the APO <1.5 cases with
apoptosis enhancer drugs.

P038
BCL-2 OVEREXPRESSION AS A
DETERMINANT OF POOR CLINICAL
OUTCOME IN ACUTE MYELOID
LEUKEMIA
G. DEL POETA, A.VENDITTI, L. MAURILLO, F. BUCCISANO,
M.C. COX, A. TAMBURINI, B. DEL MORO, A.M. EPICENO,
A. BRUNO, G. SUPPO, M.I. DEL PRINCIPE, M. MARTIRADONNA,
M. MASI, S. AMADORI

Dept. of Hematology, University Tor Vergata, Roma
Bcl-2 protein is implicated in drug resistance to apoptosis inducing chemotherapeutic agents and appears to confer a survival advantage to the blast cells in vivo.
In order to define the adverse prognostic
role of bcl-2 in AML, we studied 195 consecutive patients between 1994 and 1998,
86 females and 109 males, median age 57
years, all treated by intensive chemotherapy regimens. The AML blasts
were fixed and permeabilized in
paraphormaldeyde/acetone and then bcl-2
expression was determined on flow cytometer (Epics XL, Coulter) with an anti-bcl-2
124 FITC monoclonal antibody (MoAb). Bcl2 was evaluated both as mean fluorescence
intensity (MFI), calculated as the ratio of
bcl2 MoAb mean/negative control mean,
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and as percentage of positive cells. The results were expressed as an oncoprotein index (bcl-2 OPI), wherein OPI equals the
product of the percent positive cells and the
MFI value.The threshold of positivity was
set at the OPI median value ³ 800. Bcl-2
OPI > 800 was strictly correlated both with
FAB M0-M1 classes (P<0.001) and with
CD34 antigen (68/100; P=0.001). Higher
than 100 x 109 /L WBC was significantly
associated with bcl-2 OPI > 800 (24/32; P
= 0.007). Moreover, patients with bcl-2 OPI
<800 were mainly found within good and
intermediate cytogenetic risk classes (53/
69; P = 0.024). With regard to clinical outcome, a significant difference in complete
remission (CR) rate was observed between
bcl-2 OPI <800 and >800 patients (70.9%
v.43.6%; P<0.001). Also overall survival
and CR duration were shorter in bcl-2 OPI
>800 cases (P=0.001 and =0.02, respectively). Moreover, within good /intermediate cytogenetic risk class, bcl-2 OPI <800
was able to distinguish a subset of patients
at better outcome with regard to CR rate
(92.9% v. 74.2%; P=0.031), overall survival (P=0.009) and CR duration (P=0.033).
In a multivariate stepwise regression analysis, bcl-2 OPI (P<0.001), age (P<0.001)
and WBC count (P<0.001) were identified
as independent prognostic variables for CR
achievement. In conclusion, bcl-2 expression might be used, as a powerful biological factor, together with cytogenetics and
P-glycoprotein, to risk-adapt treatment
strategies of AML patients in controlled clinical trials.

P039
MULTIDRUG RESISTANCE-RELATED
PROTEIN (MRP) AND LUNG
RESISTANCE PROTEIN (lRP) PREDICT
PROGNOSIS IN ACUTE MYELOID
LEUKEMIA (AML)
G. DEL POETA, L. MAURILLO, A. VENDITTI, F. BUCCISANO,
A.TAMBURINI, B. DEL MORO, A.M. EPICENO, M.C. COX,
G. SUPPO, M.I. DEL PRINCIPE, A. BRUNO, M. MARTIRADONNA,
M. MASI, S. AMADORI

Dept. of Hematology, University Tor Vergata, Roma
Multidrug resistance in human malignancy
is recognized to be multifactorial. MDR1
gene expression has been shown to be associated with a poorer outcome. However,
in several studies, drug resistance was ob-

served in the absence of MDR1 phenotype.
This suggests that alternative proteins, such
MRP and/or LRP may contribute to the MDR
phenotype. For this purpose, we studied
52 AML patients, 22 females and 30 males,
median age 56 years, all treated by intensive chemotherapy regimens. The blasts
were fixed and permeabilzed in
paraphormaldeyde/acetone. LRP and MRP
were determined by indirect immunofluorescence, using an anti-LRP MoAb (LRP-56,
Kamiya) and an anti-MRP MoAb (MRPm6,
Kamiya). Cells were further incubated with
a FITC-coniugated F(ab)2 fragment of goat
antimouse Ig and analysed on flow cytometer (Epics XL, Coulter). The threshold of
positivity was set to 10% for LRP and 5%
for MRP, using a software (Immuno-4,
Coulter) to improve the small differences
in fluorescence intensity between control
and test sample. LRP and MRP were positive in 26 of 52 (50%) and in 25 of 52 (48%)
patients, respectively. LRP or MRP negativity was significantly associated with FAB M2
class (P=0.025 and =0.017). Besides, only
a trend of correlation was found between
JSB-1, a MDR1 related protein, and LRP
(P=0.078). Good/intermediate cytogenetics was associated both with LRP or MRP
negativity (P=0.012). With regard to prognosis, either LRP or MRP negative patients
showed a higher complete remission (CR)
rate (83.3% v. 40%; P=0.002 and 76% v.
45.8%; P=0.03, respectively). Moreover,
LRP or MRP negativity was associated with
longer overall survival (P=0.0017 and
P=0.0019, respectively) and CR duration
(P=0.0047 and =0.0035, respectively). In
multivariate analysis, LRP (P=0.017), WBC
(P=0.002), age (0.019) and JSB-1
(P=0.037) were recognized as independent
prognostic factors for CR achievement. In
conclusion, the AML drug-resistance phenotype is characterized by multiple factors
such as MRP, LRP and MDR1, often
coexpressed or interrelated, which may provide the basis for risk stratification in future therapeutic trials.
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P040
SOLUBLE INTERLEUKIN-6 LEVELS AND
CLINICAL OUTCOME IN ACUTE
MYELOID LEUKEMIA (AML)

sults suggest that the high IL-6 serum concentrations might be considered as a biological factor with a significant impact on
prognosis of AML.

G. SUPPO, A.TAMBURINI, G. DEL POETA, A. BATTAGLIA,
A.M. EPICENO, L. MAURILLO, A. VENDITTI, F. BUCCISANO,
M.C. COX, B. DEL MORO, M.I. DEL PRINCIPE,
M. MARTIRADONNA, M. MASI, S. AMADORI

P041
PURE GRANULOBLASTIC APLASIA

Dept. of Hematology, University Tor Vergata, Roma
Current evidence suggests that interleukin-6 (IL-6) is produced by myeloid blast
cells as a growth stimulating factor. In order to define a possible prognostic role,
serum IL-6 levels were measured in 63
patients with newly diagnosed AML, 27 females and 36 males, median age 52 years,
all treated by intensive chemotherapy regimens. IL-6 determination was carried out
by a means of an enzyme immunoassay kit
(IL-6 EASIA, Bouty). The threshold of positivity was set at ≥8.5 pg/ml, as recommended by the manufacturer. No significant correlation was noted between FAB
classes, WBC count, CD34 antigen, P-glycoprotein expression and IL-6 levels. On the
other hand, all cases (6/6) with very low
retinoblastoma (Rb) protein expression
detected by flow cytometry had a higher
than 8.5 pg/ml IL-6 levels. With regard to
clinical outcome, a significant difference in
complete remission (CR) rate was found
between IL-6 positive and IL-6 negative
cases (50% v. 86.4%; P=0.004). Higher IL6 levels were significanlty correlated with
chemoresistance to first line chemotherapy
(P=0.026). Moreover, IL-6 negative cases
showed a trend for a longer survival (P=
0.089). We performed a further analysis
with the exclusion of patients belonging to
FAB M2 class because they had a good clinical outcome although almost all (16/18)
showed IL-6 values higher than 8.5 pg/ml.
In this patients subset, we observed a trend
of correlation between good/intermediate
cytogenetics and IL-6 levels lower than 8.5
pg/ml (11/17; P=0.064). Also differences
between IL-6 positive and negative patients
in CR achievement (P=0.002) and overall
survival (P=0.038) were reinforced removing FAB M2 subgroup. Finally, in multivariate analysis in which were entered age,
WBC count, P-glycoprotein expression, cytogenetics and IL-6, IL-6 levels (P=0.013)
were confirmed as an independent prognostic factor for CR achievement. Our re-

S. ROCCO, L. CATALANO, C. SELLERI, P. RICCI, A. SEVERINO,
A.M. RISITANO, M.L. BARONE, M. VOLPICELLI, M. ROSSI,
M.R. VILLA, A. CAMERA, B. ROTOLI

Div. di Ematologia, Università Federico II, Napoli
A 54 year old male was referred to our
unit in March 1999, because of neutropenia occurred after a febrile syndrome
treated with drugs including noraminopyrine. He had received diagnosis of congenital icthyosis. Fever, stomatitis, absolute neutropenia (WBC 2500/µL, N 0/µL, Hb
13.1 g/dL, Plt 294.000/µL), increased liver
enzymes (ALT 5 x n.v., γGT 5 x n.v., AP 4 x
n.v.), anti-EBV IgM and IgG were found at
our observation. Selective granuloblastic
aplasia was documented by bone marrow
cytology and histology. Double fluorescence
flow cytometry analysis of peripheral blood
showed an expanded CD8+/DR+ (75%)
and CD8+/CD69+ (40%) population, and
an increased number of CD8+/IFNγ expressing cells (65%). In vitro culture performed
in methylcellulose showed reduced CFU-GM
colony growth. Coculture studies demonstrated normal bone marrow progenitor
growth from healthy subjects in presence
of patients serum, and growth inhibition in
presence of patients peripheral lymphocytes. The cytotoxic activity of patients lymphocytes was confirmed using Jurkat cells
or normal 51Cr labelled granulocytes as targets. Molecular analysis showed rearranged
TCR in about 20% of mononuclear cells.
G-CSF and GM-CSF at doses of 300 mcg/d
were both ineffective. Partial and transient
neutrophil increase (N 2500/µL), preceded
by an eosinophil spike, was obtained with
high dose steroids (dexamethasone 40mg/
d for 4 days). The patient is now taking
CSA at doses of 100 mg/d, but neutrophil
count is still low. This case confirm the cellular mediated pathogenesis of granuloblastic
aplasia. The roles of noramidopyrin and EBV
infection are still uncertain, as well as the
significance of the clonal T cell expansion.
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P042
ACUTE PROMYELOCYTIC LEUKEMIA
FOLLOWING MYELODYSPLASIA AND
FANCONI-LIKE SYNDROME
S. ROCCO, L. CATALANO, C. SELLERI, M. PICARDI,
L. LUCIANO, B. ROTOLI

Catt. di Ematologia, Università Federico II, Napoli
We describe the case of a young woman
aged 30, affected by a congenital syndrome
characterized by short stature, café au lait
cutaneous spots and erythrocyte macrocytosis, with normal karyotype and absence
of spontaneous or DEB-induced chromosomal instability. Same signs were present
in a sister, and macrocytosis was present
also in the mother and in another sister. In
October 1998 we detected cytopenia (WBC
2500/µL, N 500/µL, plt 132000/µL, Hb 11,2
gr/dL, MCV 110 fL). Bone marrow diagnosis was AREB (myeloid blasts about 15%,
increased marrow fibrosis, normal karyotype, absence of spontaneous or DEB-induced chromosomal instability). In February 1999, blood counts worsened (Hb 6.6
g/dL, WBC 1000/µL, N 280/µL, plt 30000/
µL) and signs of immunological hemolysis
appeared (positive DAGT test, retics.
250000/µL) with presence of circulating
blasts. Bone marrow aspirate showed 40%
myeloid blasts, some of them looking as
atypical promyelocytes. Molecular biology
showed presence of the hybrid transcript
PML/RARalpha, and translocation 15;17 was
detected by citogenetics.The patient was
enrolled in the GIMEMA LAP-AIDA protocol, and is now recoverig from cytopenia
without evidence of marrow blast excess.
Although almost all juvenile MDS evolve to
secondary AML, APL following MDS is extremely rare. Only two cases of APL-like
leukemia following MDS have been described so far (Najfield, Genes Chromosome
Cancer, May 1994), with complex karyotypic
alterations, absence of typical molecular
and cytogenetical markers and poor prognosis. We are currently evaluating the molecular response in our patient. There is a
HLA identical sibling, but she is the sister
sharing the Fanconi-like syndrome.

P043
LOW DOSES OF G-CSF AND Cy-A IN A
CASE OF SEVERE NEUTROPENIA
ASSOCIATED WITH CLONAL T-CELL
POPULATION
L. CICOIRA, F. PANE*, M.R. VILLA, M. VOLPICELLI,
V. MARTINELLI

Cattedra di Ematologia and *CE.IN.GE.
Dipartimento di Biochimica e Biotecnologie Mediche,
Facoltà di Medicina e Chirurgia, Università degli
Studi di Napoli Federico II
Acquired severe chronic neutropenia is a
rare autoimmune disease, in some cases
associated with a T-cell clonal population.
One therapeutic option is Cyclosporin-A
(Cy-A); this immunosuppressive drug is
often effective, but side-effects do limit its
use for a long time. Growth factors (G-CSF,
GM-CSF) improve the number of circulating neutrophils. A standard therapeutic
approach is based on Cy-A to mantein a
plasma concentration of 100-200 ng/ml and
G-CSF 300 ug/die. We have used an original association of very low doses of G-CSF
and Cy-A to treat a patient affected by severe neutropenia associated with a not well
classifiable chronic connectivitic disease.
In 1992 a 59 year old woman, was diagnosed to have an autoimmune disease with
severe neutropenia; a CD3+ and DR+ population was demonstrated by flow-cytometry,
which proved to be clonal by rearranged T
cell receptor gene (R-TcR) in bone marrow
(BM). Treatment is summarized in the table.
In 1997 the R-TcR was not found. At present
the patient is alive and well, plasma CyA is
≅ 30 ng/dl, blood pressure is normal, neither hypertrichosis nor gastro intestinal pain
are present. Very low doses of CyA, G-CSF
and prednisone (2.5 mg/die) are giving to
this patient a good quality of life during a
four years follow up.
TIME

THERAPY

NEUTROPHILS SIDE EF/HOS

Dec91-Feb93

PDN/OBS

< 1.000

SEPSIS/YES: 5

Feb93-Feb95

Cy-A
3-400mg/die

≅ 1.000

HYP, diarrhea/
YES: 8

Feb95-Apr95

OBS

N ≤ 250

SEPSIS/NO

Apr95-May98

Cy-A
50mg/die +G-CSF
300mg/week

≅ 3.000

NO/NO

May-Jun98

Cy-A
50µg/die

≅ 1.500

SEPSIS/NO

Since Jul98

Cy-A
50mg/die +G-CSF
300µg/week

≅ 3.000

NO/NO

PDN = prednisone 75 mg; OBS = observation;EF = side effects;
HOS = ospitalizations: times; HYP = hypertension.
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P044
CONGENITAL DYSERYTHROPOIETIC
ANEMIA TYPE II: A CLINICAL
EXPERIENCE OF A SINGLE CENTRE

P045
ALL-TRANS RETINOIC ACID IN THE
TREATMENT OF RAEB-T.
A CASE REPORT

V.BONGARZONI, P. ANTICOLI BORZA, I. CARMOSINO,
A. AMENDOLA, M. BRECCIA, E. DI BARTOLOMEO, F. GIONA,
B.MONARCA, F. MANDELLI

M. PINI, A. BARALDI, L. DEPAOLI, P. FRACCHIA, S. PONZANO,
F. SALVI, A. LEVIS

Department Biotecnologie Cellulari ed EmatologiaUniversity La Sapienza- Roma
Congenital Dyserithropoietic Anemia Type
II (CDAII) is a rare genetic disorder characterized by ineffective erythropoiesis and
dyserythropoiesis due to a decreased
glycosylation of erythroid membranes band
3 and 4.5. A variable degree of anemia,
splenomegaly and jaundice are usually
present. We reporte five cases followed at
our institution: two males and three females
with a median age at diagnosis of 23 years
( range 22-33 years). CDAII was diagnosed
by bone marrow examination, Hams test
and membrane protein analysis by mean
of polycriylamide gel electrophoresis. Four
patients had at diagnosis normocytic anemia, anisocytosis, hyperbilirubinemia, elevate serum lactate dehydrogenase activity and splenomegaly. Only one patient was
asymptomatic but he was studied for a relationship with a female affected by CDAII
. Three of five patients received a correct
diagnosis of CDAII after splenectomy. These
patients had an alterate osmotic fragility of
erythrocytes (AGLT 50, Osmored and Autohemolysis) and detection of spherocytes in
the peripheral blood, which have been proposed as a screening tests for diagnosis of
Hereditary Spherocytosis. The persistent
anemia and hyperbilirubinemia after splenectomy suggested a bone marrow examination and Hams test, which showed the
correct diagnosis of CDAII. However, after
the splenectomy these patients had a rise
of the hemoglobin level and a reduction of
the clinical signs of hemolysis. Therapy of
CDAII is not well codified. Splenectomy is
not able to cure this entity, but it may be
helpful to decrease transfusional requirement in many patients. This finding may
be explained by a rate of peripheral hemolysis due to a splenic sequestration.

Ematologia - Az. Ospedaliera SS.Antonio e Biagio
C.Arrigo. Alessandria
All-trans retinoic acid (ATRA)-a potent
differentiation agent-that is successfully
used as a therapy for acute promyelocytic
leukemia(APL), has not shown the same
efficacy in myelodysplastic syndromes
(MDS). In this case-report we are showing
the result of a single therapys experience
with ATRA for MDS. The patient is a male
of 58 years old who was diagnosed, in April
1998, a refractory anaemia with excess of
blasts in transfomation (RAEB-T). At the
diagnosis, his haematological parameters
were as follows: i) important pancytopenia( Hb 7.5 gr/dl, WBC 1.0x10 9 /l no
circulanting blast cell, platelets 45x109/l),
ii)
Bone
marrow(BM)
appeared
hypercellular, with maturation defect mostly
of erytroid lineage and 26% of myeloid blast
cells ( CD-13+, CD-33+, CD34+, HLA-DR+/CD-14-), c) normal karyotype (46 XY). The
patient started on conventional induction
chemotherapy for AML (AML-10 protocol by
GIMEMA group). The BM evaluation after
aplasia showed a picture of no response
(22% of blast cells). For this reason, it was
started, (June 1998), ATRA therapy( 45mg/
sqm/d). At the beginning of the treatment
the haematological parameters were as follows: Hb 8.6 gr/dl (trasfused), WBC 0.6x10
9
/l, platelets 7x10 9 /l (refractory to
trasfusion). At the four week of therapy with
ATRA the blood count began to rise. The
therapy was continued, at the same posology, for six months. It has been documented
a progressive improvement of the
haematological situation (Hb>11gr/dl, almost complete normalization of WBC and
the rise of platelets up 70x109/l). The BM
examination has showed, at three following controls, maturative defects but less
than 5% of blast cells. ATRA related side
effects have not been observed. This case
report, although sporadic, gives the starting point for further considerations: i) the
patient has not presented PML-RARα rearrangement, ii) the ATRAs action has not
restricted all over the time,there has been
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no transient response and no evidence of
development of cellular resistance to ATRA,
iii) the ATRAs action appears specific. Indeed the ATRA interrumption after six months
of therapy has brought about a change in
the blood count (drop-out of the Hb and
platelets levels). This alteration has been
reversed with the restart of ATRA at the same
posology. In conclusion even though we have
dealt only a unique case, we think that would
be interesting to evaluate the ATRA role,
alone or in combination with other agent, on
a more wide group of MDS.

P046
ACUTE PROMYELOCYTIC LEUKEMIA
DURING PREGNANCY: DESCRIPTION
OF THREE CASES
U. CONSOLI, P.M. FLORIDIA, M. SALERNO, S.M. RICCIOLI,
C. CARASTRO, G. MINEO, G. ABBATE, F. STAGNO,
G.A. LONGO, C.R. MELI, R. GIUSTOLISI

Institute of Hematology, University of Catania, Italy
The development of acute leukemia in
pregnancy is a rare event, with an estimated
incidence of 0.9-1.2 cases per 100.000 per
year, with the majority of cases occurring
in the second and third trimesters. Acute
promyelocytic leukemia (APL) is an uncommon form of acute myeloid leukemia usually associated with disseminated intravascular coagulation (DIC). Pregnancy in patients with APL is an extreme rare event
which requires special consideration to
maximize the probability of survival of both
mother and fetus. Here we describe three
cases of APL developing during the first and
the third trimester of pregnancy. Obstetric
and oncologic management of these patients is discussed. Therapeutic doses of
ATRA, seems to overcome the maturation
block in the promyelocytes. Vitamin A derivatives are known to be teratogenic in
early pregnancy but their use in advanced
pregnancy seems to be safe for both mother
and fetus until delivery. The use of
anthracyclines during pregnancy is also
controversial. Recently we observed three
women in the 8th, 38th and 39th week of pregnancy who developed an APL and underwent respectively to therapeutical abortion,
elective caesarean, and a spontaneous delivery. The first two patient were
asimptomatic and the diagnosis was made
during routine laboratory tests that showed
thrombocytopenia and laboratory DIC. In

these two patients treatment with ATRA and
idarubicin was started after surgical procedure and the first patients is alive and in
RC at 5 months from diagnosis, the second
patients gave birth to an healthy baby with
no major complication during the delivery,
she is in alive and in RC at 6 months from
diagnosis. The third patients was treated
with ATRA at the time of the diagnosis and,
after a week of treatment with the disappearance of the laboratory signs of DIC, she
gave birth to an healthy baby. The patient
unfortunately died during induction treatment because of renal failure. Within the
spectrum of AML, APL is rare, but is of special importance because of its distinctive
potential life-threatening coagulopathy and
good prognosis once complete remission is
achieved. The treatment of APL during pregnancy is controversial and the important
decision by the patient need to be made
based on medical, ethical, religious, and
other personal issues. Proper informed consent requires a comprehensive review of
these issue and must involve all caregivers
and family members.

P047
PROGNOSTIC RELEVANCE OF CD56
EXPRESSION IN ACUTE
PROMYELOCYTIC LEUKEMIA (APL)
F. FERRARA, E.M. SCHIAVONE*, M.DE SIMONE*,
P. BOCCUNI^, M. ANNUNZIATA, C. COPIA, C. DI GRAZIA,
S. COSTANTINI^, F. PANE°, R. CIMINO, L. DEL VECCHIO^

Divisione di Ematologia, TERE e ^Servizio di
Immunoematologia, Ospedale A. Cardarelli,;
°CEINGE, Università Federico II, Napoli
We investigated the impact of CD56 expression in a series of 43 consecutive patients with APL. All showed the t(15;17);
29 were analyzed for PML/RARα: all were
positive (22 bcr1 and 9 bcr3, respectively).
30 patients (70%) had classical APL, 13
(30%) had variant APL. Induction consisted
of ATRA plus chemotherapy in 31 patients
(76%) and of Idarubicin ± ARA-C in 12
(24%). Consolidation was identical for all
remitters. Median age was 38 years (range
15-68). The overall complete remission (CR)
rate was 86 % (37/43). Samples were considered CD56+ when more than 20 % of
freshly collected bone marrow cells stained
with Leu-19 moab. CD56 expression was
found in 13 patients (30%). There were no
differences between CD56+ and CD56- sub-
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group as concerns white blood count
(p:0.6), fibrinogen level (p:0.28), FDP
(p:0.23), variant APL (4/13 vs. 4/30;
p:0.35), and DIC (9/13 vs. 20/30; p:1).
Finally, there was no difference as far as
ATRA administration in induction therapy
(24/30 or 80 % in CD56-APL vs. 7/13 or 54
% in CD56+APL; p: 0.1). On the contrary,
CD56+ patients more commonly had a bcr3
rearrangement (4/7 or 57% vs. 3/22 or
14%; p:0.03). CR rate was of 10/13 (77%)
in CD56+ and 27/30 (90%) in CD56-APL
(p:0.34). The median survival (OS) for all
patients has not been reached after a median follow-up of 37 months and survival
at 60 months is 58%. However, OS at five
years was 26 % for CD56+APL and 75%
for CD56-APL (median 15 months vs. not
reached; p: 0.005), while disease free survival (DFS) at 60 months was 43% and 83%
(median 20 months vs. not reached;
p:0.03). While these data seem to confirm
an adverse outcome for CD56+APL, analysis of ATRA treated patients provides discordant results. As matter of fact, when we
analyzed the group receiving ATRA plus
chemo as induction, we did not find significant difference (median OS and DFS not
reached for both CD56+ and CD56-APL, p:
0.48 and 0.56 respectively). In conclusion,
our data demonstrate that CD56 expression is significantly associated with bcr3
rearrangement and worse prognosis in APL.
However, ATRA treatment is able to strongly
soften the prognostic impact of CD56 expression. Analysis on larger series is warranted to further clarify this question.

P048
EVALUATION OF THE ACCURACY OF
CYTOLOGICAL DIAGNOSIS IN THE
α
IDENTIFICATION OF PML-RARα
POSITIVE CASES OF ACUTE NON
LYMPHATIC LEUKEMIA (ANLL)
G. ROSSI, E. CARIANI, D. FINAZZI, MA. CAPUCCI,
A. PASCARELLA, F. ZANETTI, A. REGAZZOLI, R. INVERNIZZI

Sezione di Ematologia, III e I Laboratorio Analisi,
Spedali Civili, Brescia; Dipartimento di Medicina
Interna ed Oncologia Medica, Università degli Studi
di Pavia, Pavia
Since 1994 at our hospital the determination of pml-rara is available and results
are given within 24-48 hours. Hence induc-
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tion treatment programs including all-trans
retinoic acid (ATRA) can be selected for pts
with ANLL on the basis of the presence of
pml-rarα, irrespectively of FAB classification. To assess the incidence of discrepancies between the results of cytomorphological classification and of pml-rarα detection,
the slides of 47 cases of ANLL at diagnosis
consecutively submitted to pml-rarα analysis were blindly reviewed by an experienced
cytomorphologist (R.I.). Of 45 evaluable
cases, 24 were diagnosed as acute promyelocytic leukemia (APL) (19 FAB M3 and
5 FAB M3v). Pml-rarα transcript was detected in 21/24 APL (19/19 M3 and 2/5
M3v), and in 1/21 non promyelocytic ANLL.
Therefore, the cytological diagnosis of APL
detected pml-rarα positivity with a sensitivity of 95,5% (21/22), a specificity of
86,9% (20/23), a positive predictive value
of 87,5% (21/24), and a negative predictive value of 95,2% (20/21). The diagnostic accuracy was 91,1% (41/45), very high
for a diagnosis of classical APL (M3) (19/
20: 95%) but low for a diagnosis of variant
APL (M3v) (2/5: 40%). Cytogenetic analysis, available in 44/47 cases, proved less
sensitive, since it detected the t(15;17) in
13/22 pml-rarα positive cases. Of the remaining 9 cases, 8 showed a normal karyotype and 1 showed a double abnormality
(4p+, 17q+) with rarα rearrangement documented at Southern. The t(15;17) was absent in all pml-rarα negative cases. Pmlrarα positivity correlated with in vivo ATRA
sensitivity in all evaluable cases including
the patient with atypical karyotype, who
obtained a complete remission with ATRA
alone after being refractory to an induction
course with conventional daunomycin and
cytarabine (3+7). We conclude that the
availability of the result of pml-rarα detection shortly after ANLL diagnosis improves
the accuracy of cytomorphological classification and seems warranted in cases of APL
M3v, where it could significantly contribute
to a correct use of ATRA.
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P049
AN UNUSUAL CASE OF ACUTE
PROMYELOCYTIC LEUKEMIA:
DIAGNOSTIC APPROACH
M. BONFERRONI*, C. CASTELLINO*, A. FRUTTERO§,
M. GRASSO*, D. MATTEI*, F. PUGNO§, A. GALLAMINI*

Haematology Department*, Pathology department§,
S.Croce Hospital, Cuneo
A 26 year-old female was admitted to our
hospital in December 1998 for pancytopenia. Laboratory parameters were: Hb 3,4
gr./dL plts 33x103 /µL WBC 550x103/ µL,
blasts 1%; fibrinogen 88 mg/dl, PT 70%,
aPTT 30", D-dimer 19 µg/ml, lysozime 3,5
mg/l. Bone marrow aspirate yelded little
material containing very few leukemic cells
with convoluted nuclei and basophilic cytoplasm devoid of granules. No hypergranular
promyelocytes could be shown. BM biopsy
showed a cellular infiltrate of indifferentiated
cells CD34+, peroxidase +. An increase of
reticulin was also observed. The
immunophenotype of bone marrow blasts
was: CD33/HLA-DR-, CD9 +/-, CD33+,
CD13+, CD2/CD33+, CD34+. Cytogenetic
analysis revealed a normal-female karyotype. Based on the DIC screen, RT-PCR for
PML/RARα was performed and resulted
positive for a trascript of bcr 1 type. A diagnosis of APL variant was made. Induction therapy with ATRA and Idarubicin was
given, with prompt resolution of laboratory
DIC. The patient achieved molecolar remission after the first consolidation course
and remained negative at the last followup in April 99. This case illustrated potential difficulties in diagnosing some case of
APL by morphology and immunophenotype
alone. Bone marrow was difficult to aspirate and trephine biopsy was fully replaced
by blasts without evidence of hypergranular
promyelocytes containing Auer rods; secondly, reticulin fibrosis has been reported
as an unusual feature in APL; finally the
immunophenotype had not a APL standard
profile. Distinctive feature of classical APL
include the lack, or low expression of HLADR and CD34, combined to a positivity of
CD13, CD33 and CD9. CD2 positivity has
been only recently associated with the M3v
or with the short ( bcr3) PML/RARα transcript type. In conclusion we describe an
unusual case of M3v with a distinctive
immunophenotype CD2 and CD34 positive
with a bcr1 transcript type. It is suggested

that molecolar analysis for PML-RARα
trascripts should be investigated 1) in AML
with evidence of DIC 2) in AML suggesting
M3v for the presence of hypergranular
promyelocytes or blasts with multiple Auer
rod, and 3) in all AML showing an M3
immunophenotype.

P050
WITH ADEQUATE EARLY
TRANSFUSIONAL SUPPORT ALL-TRANSRETINOIC ACID SIGNIFICANTLY
REDUCES THE INCIDENCE OF EARLY
HEMORRHAGIC DEATH DURING
INDUCTION THERAPY OF ACUTE
PROMYELOCYTIC LEUKAEMIA
G. VISANI, L. GUGLIOTTA, P. TOSI, L. CATANI, N. VIANELLI,
G. MARTINELLI, E. OTTAVIANI, N. TESTONI, F. NOCENTINI,
R. PASTANO, P.P. PICCALUGA, A. ISIDORI, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli - University of Bologna - Italy;
Hematology Div. - Arcispedale Reggio Emilia- Italy
Early hemorrhagic death (within the first
10 days of tretment - EHD -) is reported as
the main cause of death during induction
therapy for acute promyelocytic leukaemia
(APL). Cooperative trials have so far failed
to demonstrate any difference in the incidence of EHD during induction regimens
based on all-trans-retinoic acid (ATRA) and
in purely chemotherapeutic ones. We retrospectively analyzed a consecutive series
of 86 APL patients, diagnosed and treated
at our Institution from 1982. 43 patients
received combination chemotherapy with
antracyclines and cytosine arabinoside
(January 1982 to December 1991), while
induction of the remaining 43 was based
on ATRA alone or on a combination of ATRA
and antracyclines (January 1992 to October 1996).There were significantly less induction deaths in the ATRA group (9 vs 2
overall and 8 vs 1 of EHD, p = 0.01). The
intensity of PLT transfusion support in the
first 5 days was significantly higher in the
ATRA group (p=0.02). Hemostatic evaluations showed an early reduction of D-Dimer
in the ATRA group. No cases of morphological resistance were observed in the ATRA
group after induction. In addition the number of relapses ocurring in the first 24
months from the achievment of CR was significantly lower in the ATRA group (15 vs
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7, p = 0.01), with a disease free survival at
2 years of 67 % vs 31 %. In conclusion,
ATRA appears to be able to significantly reduce the incidence of EHD, increasing the
number of possible long term remitters.
Finally, we suspect that the raised early PLT
transfusion support in the ATRA group could
have contributed to the reduction in EHD.

P051
CYTOGENETICS AND FISH FOLLOW-UP
IN SEVERE APLASTIC ANEMIA (SAA)
C. ASTORI, P. BERNASCONI, P.M. CAVIGLIANO, M. BONI,
L. MALCOVATI, S. CALATRONI, C. BERNASCONI

Istituto di Ematologia, Università di Pavia, Divisione
di Ematologia, Policlinico San Matteo IRCCS, Pavia
SAA is a rare hemopoietic stem cell disease with a progonosis that has improved
with the use of immunosuppressive therapy
(IS) and with the administration of G-CSF.
As SAA patients now reach a longer followup their risk of developing a clonal malignant stem cell disorder has increased
achieving an incidence of 10-42%. Herein
we report 5 SAA cases who evolved in MDS/
ANLL after IS therapy. This last treatment
included Cyclosporine A (Cy A) and methylprednisolone in all cases. In 2 cases a
course of Anti-lymphocytice globulin (ALG)
in addition to G-CSF, methylprednisolone
was also given. One of these two patients
underwent G-CSF for fourteen months, the
other for only one month. When MDS/AML
evolution occurred all the cases developed
clonal rearrangements on cytogenetic
analyses. However, in four of them fluorescence in situ hybridization (FISH) identified the clonal population already at diagnosis. In the last one, on the contrary, it
demonstrated that the clonal defect, monosomy 7, occurred during the IS therapy
(nineteen months after the initiation of GCSF). Our data point out that FISH is of
paramount importance in discriminating
between true SAA from hypoplastic MDS,
identified by clonal chromosome defects
already present at the onset of the disease.
Moreover our results lead us to hypothesize
that monosomy 7 might have been induced
by G-CSF therapy.
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P052
BONE MARROW THERAPEUTICAL
APLASIA IN ACUTE LEUKEMIA AND
SOME PROGNOSTIC FACTORS
INFLUENCING IT
Z. FICO, I. RUKA, P. XHUMARI

Haematology Div., Tirana Hospital Madre Teresa
Aplasia after chemotherapy for Acute Leukemia represents one fase with high risk of
complications. Therefore for the specific
conditions in our Service it is useful to study
the temporary limit and the depth of aplasia following the protocol used actually for
ALL and AML and the prognostic factors that
influence the severity and the duration.
From January 1996 to November 1997 35
patients were studied (m/f-21/14; median
age 45 years, range 15-65) in therapeutic
aplasia, all enrolled on the onset. Eigtheen
patients (51,4%) had ALL; 15 of them were
treated according to the following schedule: VCR 3mg d 1,8,22; Daunoblastina 60
mg/mq d 8,9,10 and 22,23,24; Prednisone
125 mg d 1-28.The 3 remaining patients
were treated according to the following
schedule: VCR 2 mg/week for 4 weeks,
Prednisone 100 mg/mq d 1-28. Seventeen
patients (48,6%) with AML were treated
according to the following schedule:
Adriamicina 30 mg/mq d 1,2,3, VCR 1 mg/
mq d 2¸Ara-C 100 mg/mq d 1-7.The estimation of therapeutic aplasia was performed based on the neutrophyl count in
periferic blood (4 grades of neutropenia:
1° > 1000/µl, 2° 500-1000/ µl, 3° 200500/µl , 4°< 200/µl). Contemporaneously we
have evoluated the hemogram, bone morrow aspiration, haematochemical parameters, bacteriological examination (swob,
urine colture, stool carrage, blood colture)
and radiological examination (Rx standard).
No patient underwent antibiotic prophylaxis
neither received growth factors. The median days on bone marrow aplasia was 22,7
days in patients with ALL and 18,6 days in
those with AML; the difference did not have
any meaningful statistic results. Most patients with ALL, 13/18 (72,2%), showed
grade 3° neutropenia and 3/18 had grade
4° neutropenia. 11/17 patients with AML
(64%) showed grade 4° of neutropenia and
in 5/17 patients (29,4%) neutropenia grade
3 was observed. In 21/35 patients (60%) in
aplasia a Gram- infection (E.Coli) was discovered. 9/35 patients (25,7%) had a Gram+
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infection, 17/35 (48,5%) a viral infection
(HSV) and in 32/35 patients (91,4%) an oral
candidosis (C.Albicans) was diagnosed. All
patients with fever have been treated with
ampicyllina (3 g/day iv ), gentamicyna
(80 mgx2/day iv), thrimetoprimsulphametosazole (2 cpx2/days). Five patients died, 4 (80%) for infection and 1 (20%)
for cerebral haemorrhage. The only factor
affecting the severity of bone marrow aplasia proved to be the neutrophyl count before chemotherapy (p<0,001). In conclusion, in our Service the duration of severe
neutropenia is longer if compared with that
reported in literature.expecially for the ALL,
probably because growth factors were not
available. The length and depth of the neutropenia combined with missing of antimicrobial prophylaxis and adequate antibiotics determinated an high mortality rate from
Gram- infections. It would be auspicable
for the patients with a severe neutropenia
before chemiotherapy to have, in our Service too, antibiotics for the prophylaxis and
for the treatment of Gram- infections and
granulocyte colony stimulating factors.

P053
IMMUNOSUPPRESSIVE PROTOCOL
WITH G-CSF FOR ACQUIRED APLASTIC
ANAEMIA (AA) IN CHILDHOOD
P. SARACCO, R. CERCHIO , F. TIMEUS, L. FARINASSO, E. BOSA,
P. BARONE, S. BERMOND, A. BACIGALUPO2, U. RAMENGHI

Haematology Unit, Dept. of Paediatrics, University
of Turin;2 S.Martino Hospital, Genova, Italy
Aim of the work was the evaluation of
the effects of the addition of G-CSF to the
immunosuppressive (IS) therapy with AntiLymphocyte Globulin (ALG) and Cyclosporin
A (CSA), in accordance with the EBMTWP
Protocol for aplastic anaemia (AA). Eleven
patients (6 males and 5 females, median
of age 11 years 8 months) with SAA or vSAA
(median of the Absolute Neutrophil Count
(ANC)=130/µl, range 14-500) were studied. Diagnosis was confirmed by bone marrow biopsy, cytogenetic analysis, DEB test,
cell cycle analysis, analysis of the expression of cell membrane glycoproteins and
bone marrow progenitor cells cultures. Two
AA cases occurred after hepatitis and one
showed a 5q- deletion which disappeared
after treatment. The protocol includes administration of Horse ALG 15 mg/kg/die

days 1-5, MPred 2 mg/kg/die days 1-5 then
tapered until day 30, CSA 5 mg/kg/die days
1-180 and G-CSF 5/10 µg/kg/die days 190. Complete response (CR) was considered
the
normalization
of
the
haematological parameters, partial response (PR) the transfusion-independence
(TI) associated with ANC>500/µ. In non
responders on day 120 a new IS course
should be repeated. The treatment was well
tolerated, 1 patient dyed for sepsis on day
45, while 10/11 patients are alive; the follow-up median time is 1054 days (range
61-2828). Nine (82%) responded to treatment (5 CR and 4 PR) with a median time
of 85 days (range 45-519). One pt is not
responder after two IS courses. Our data
on paediatric patients showed that the
mortality was significantly reduced in comparison with protocols without G-CSF
(44%). Some patients showed increase in
ANC, but achieved TI very late. We suggest to delay a second IS course in these
slow-responders to avoid further iatrogenic
injury. CSA should be slowly tapered at least
one month after the complete
haematological reconstitution.

P054
GM-CSF TREATMENT OF ULCERS OF
THE ORAL CAVITY IN NEUTROPENIC
PATIENTS SUFFERING FROM
MALIGNANT HAEMOPATHIES
P.F. BALLERINI, C. MURARI, M. BOCCALON, R. SPINAZZÈ,
*A. STEFFAN, +V. ZAGONEL, G. ZAMBIANCO, G.C. DONATI

From the Division of I Medicine of De Gironcoli
Hospital, Conegliano (TV), *Blood Bank I.R.C.C.S.
Aviano (PN), + Medical Oncology Medica I.R.C.C.S.
Aviano (PN)
Oral aphtha in a neutropenic patient suffering from malignant haemopathy is an
important clinical problem because of its
symptomatic nature, recurrence, possible
interference with chemotherapy, and difficulty of treatment. GM-CSF granulocyte and
macrophages growing and maturing factor
stimulates the migration and maturation of
the monocytes in macrophagic cells, it
stimulates the dendritic cells and the proliferation of keratinocytes, it increases the
synthesis of collagen and causes the proliferation of endothelial cells. We have treated
10 oral aphthae in 7 patients (4 males, 3
females; average age: 72; range: 65-78)
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suffering from secondary oral aphthae that
had not responded to the traditional therapy
(targeted therapy with antibiotics, esetidine
and topical nystatin) for 2-30 days ( median: 20 days) and chronic neutropenia
while they were also affected by malignant
haemopathy (AML-M2 1, AREB 4, NHL 2).
5 patients had an isolated aphtha lesion;
one patient a twice recurring isolated lesion, one patient had three lesions. The
lesion biggest diameter was inferior-equal
to 5 mm in 4 cases and superior to this
value in 3 cases. All patients had a serious
neutropenia when the administration took
place (PMN mean =250 mmc, range: 150430 mmc), which persisted in all cases after the disappearance of the lesions, in spite
of the administration of GM-CSF (300 mcg
per day) in patients with AML and NHL, who
had been continuously treated for at least
2 weeks (mean: 20 days) with 25 mg of
prednisone per day. 75 mcg of GM-CSF were
given, with multiple intra-lesion infiltrations.
The lesions were cured in 4.5 days on average (range: 2-8). Clinical improvement
also included the disappearance of pain and
the patients began to eat before they completely recovered. There were no side effects due to the administration of the drug.
In two cases the follow up was interrupted
because of the death of the patients, after
3 months and after forty days respectively,
without any documented relapses. The 5
other patients have a negative follow-up
after 3 months (range: 2-5 months).

patients (ALL and AML) to evaluate the incidence of these infections and antimicrobial susceptibility of blood isolates. A total
of 422 febrile episodes occurred in 201 enrolled patients (42 ALL, 159AML) and 152
(36%) bloodstream infections (PBIs) were
documented with 19 polymicrobial sepsis.
Of 175 organisms responsible of BPIs, 76
(44%)were gram negative bacilli: 34
(45%)strains of Ps. aeruginosa, 22 (29%)
of E. coli, 11 (15%) of KES group and 8
(11%) of others. Out of 34 Ps. aeruginosa
BPIs (27 in monomicrobial, 7 in polymicrobial), 17 were isolated in induction, 4 in
consolidation and 13 in relapse or refractory disease. Death was recorded in 59%
of monomicrobial sepsis (9 in induction, 7
in relapse) and in 57% of polymicrobial (2
in induction, 2 in relapse); all strainsrelated
death were multiresistant. Antimicrobial susceptibility displayed a resistance rate of 57%
to amikacin, of 60% to gentamicin, of 59%
to ceftazidime, of 25% to piperacillin,of 25%
to imipenem, of 70% to aztreonam. Our
data confirm the high incidence and mortality rate of Ps. aeruginosa infections in
acute leukemic patients; moreover the high
multidrug resistance suggests that
exstensive antimicrobial use may play a role
in the selection of resistant strains in a
pathogen intinsically resistant, with the
subsequent increase of beta-lactamase and
failure of bacterial eradication. Immediate
control of antibiotic resistance is strongly
recommended for appropriate therapy.

P055
PSEUDOMONAS AERUGINOSA
INFECTIONS: INCIDENCE AND
ANTIMICROBIAL SUSCEPTIBILY IN
FEBRILE ACUTE LEUKEMIC PATIENTS

P056
HCV INFECTION AND HEMATOLOGIC
MALIGNANCIES

R. FANCI, C. PACI, R.L. MARTINEZ, P. PECILE*, A. FABBRI,
P. ROSSI FERRINI

Department of Hematology and University of
Florence, *Dept. of Bacteriology and Virology,
Careggi Hospital, Florence
Pseudomonas aeruginosa infections are
still responsible for high morbidity and mortality rates in acute leukemic patients; in
addition prologed use of antibiotic often
exerts a selection pressure for the emergence of multidrug resistant strains. From
January 1995 to December 1997, we examined febrile episodes in acute leukemic

L. SANTOLERI, E. SILINI*, A. NOSARI, M. MONTILLO,
A. STRINCHINI, G. MUTI, L. GARGANTINI, L. BARBARANO,
R. CAIROLI, P. MARENCO, E. MORRA

Dpt. of Hematology, Niguarda Ca Granda Hospital,
Milan, *Dpt. of Pathology, University of Pavia, Italy
In the period Aug 1997-Aug 1998 HCVRNA positivity (genotype 1b) was observed
in 13 pts who are the object of this report.
11/13 pts were hospitalized in multiple bed
rooms on subsequent hospital admissions
(1 MDS, 4 AML, 2 ALL, l granulocytic sarcoma, 1 NHL, 1 MM, 1 CML), 1/13 (CML) in
a single bed room, 1/13 (ITP) was an outpatient. 11/13 pts received chemotherapy;
13/13 received blood products from HCV-
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RNA neg. donors. Routine HCV antibodies
(anti-HCV) were tested at first admission
and were negative in all pts. HCV-RNA PCR,
performed on serum stored at first admission, showed positivity in 5/13 pts; the remaining pts were found HCV-RNA positive
on subsequent admissions (median followup 13 mos; range 5-17). Seroconversion
was observed in 12/13 pts: in 4/12 was
synchronous with HCV-RNA positivity, in 8/
12 it occurred subsequently (median latency
4.5 mos, range 2-12). One pt remains antiHCV neg. at 17 mos from first admission.
5/13 pts developed acute hepatitis which
resolved. Two pts died of hematologic disease (ALL, CML-BC). A high degree of identity, with scarce temporal evolution of sequences, was found in 10/12 pts on analysis of hypervariable region 1 nucleotidic
sequences (HVR 1) which was performed
in 12/13 pts. The 2 remaining pts without
sequence identity were the one hospitalized in a single bed room and the outpatient. Conclusions: 1) In spite of HCV infection the scheduled chemotherapy was
administered; 2) HCV disease seems to have
a low prognostic impact on hematologic disease; 3) Disease- and chemotherapy-related
immunosuppression makes hematologic pts
highly susceptible to HCV infection; 4) In
immunocompromised hematologic pts HCV
antibody test was often negative, therefore
in this subset of pts screening should be
based on HCV-RNA test; 5) It is possible that
in immunocompromised hematologic pts anergy determines a low selective pressure on
HCV which translates into a low temporal
variability of HVR1; 6) Time-course of
seroconversions, which span a twelve months
period, and patients characteristics (immunosuppression, chemotherapy related
mucosytis) are suggestive of alternative still
unknown routes of transmission of HCV.
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P057
IMMUNOPHENOTYPIC MINIMAL
RESIDUAL DISEASE (MRD)
MONITORING IN ADULT ACUTE
LYMPHOBLASTIC LEUKEMIA
M. KRAMPERA, A. MAGGIONI, C. VINCENZI, L. MOROSATO,
F. SCOGNAMIGLIO, F. BENEDETTI, G. PERONA, G. PIZZOLO

Department of Clinical and Experimental Medicine,
Section of Hematology, University of Verona, Italy
The persistance or reappearance of MRD
in childhood ALL represent an extremely
negative prognostic factor. Little information is available about MRD significance in
adult ALL. In our study we evaluated by
flow-cytometry the presence of MRD in 20
patients (10 T-ALL and 10 myeloid antigenexpressing B-lineage ALL), observed in our
Istitution from May 94 to February 99. The
analysis was performed on BM samples (collected every 1-3 months, during and after
induction therapy), using the CD3/TdT (for
T-ALL) and CD19/TdT/CD13 and/or CD33
(for B-lineage ALL) marker combinations,
respectively. The median follow-up was 28
months for T-ALL (range 6-52) and 16
months for B-lineage ALL (range 8-24). All
patients underwent morphological complete
remission (CR) during induction therapy. 3/
10 T-ALL and 6/10 B-lineage ALL patients
relapsed. MRD was detected in 3/3 T-ALL
relapsed patients (90, 30 and 68 days before relapse, respectively). One T-ALL patient developed an acute myeloid leukemia,
being negative for cCD3/TdT combination.
MRD was documented in 5/6 B-lineage ALL
relapsed patients: in 3 patients starting
from 71, 115 and 370 days before relapse,
respectively; in 2 patients MRD never disappeared and relapse occurred after 89 days
and 681 days after diagnosis, respectively.
MRD was not detected in the last patient
before relapse, because of a phenotypic
switching with loss of TdT. All the 6 ALL-T
patients in CR are persistently MRD negative. Conversely, 2/4 B-lineage ALL patients
in CR are MRD+ in some controls. Our data
suggest that the immunophenotypic detection of MRD is a suitable tool in ALL to identify in most cases a partial response to
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therapy or to forsee the clinical relapse of
the disease.

P058
PROGNOSTIC SIGNIFICANCE OF
TEL/AML1 REAPPEARANCE DURING
FOLLOW-UP OF CHILDHOOD ALL
C. LANZA1,3, G. VOLPE3, E. BARISONE1, F. FAGIOLI1,
E. GOTTARDI3, D. DE MICHELI3, M. PIGLIONE 1,3, G. BASSO1,
E. MADON1, G. SAGLIO2,3

Dipartimento di Scienze Pediatriche e
dellAdolescenza and 2Dipartimento di Scienze
Biomediche, University of Torino; 3Laboratorio di
Medicina e Oncologia Molecolare-Ospedale San Luigi
Gonzaga, Orbassano-Torino
1

The t(12 ;21) translocation which leads
to the TEL/AML1 fusion transcript has been
associated with B-precursor lineage involvement and overall favourable clinical outcome in pediatric ALL. Nevertheless we and
others have reported that relapses may
occur also in TEL/AML1 rearranged ALLs.
In order to investigate whether minimal
residual disease (MRD) detection by RT-PCR
could help in monitoring the response to
treatment and in identifying the patients
at risk of relapse, we have performed a RTPCR study on 266 peripheral blood and bone
marrow samples sequentially obtained during therapy and in the subsequent followup from 23 positive childhood ALLs, treated
homogeneously with a multicentric protocol. All but 2 of the patients became PCRnegative at day 42 from the beginning of
the treatment, at the end of the first phase
of the induction therapy, and all the patients were PCR-negative by the end of the
consolidation phase, suggesting a high sensitivity of the blast cell population to chemotherapy. In 16 out of 23 patients (69.6%)
persistent clinical and hematological remission was associated with a constant PCRnegativity throughout the follow-up. By contrast, 7 patients (30.4%) became PCR positive during follow-up. In 7/7 of these patients a hematological relapse was invariably observed between 1.5 and 8 months
after the PCR conversion. These data show
a very significant association between a
return to PCR positivity and subsequent
relapse (Fishers exact test 2-sided Pvalue=0.0001), therefore supporting a clear
prognostic role of molecular monitoring in
TEL/AML1-positive ALL.
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P059
CLONALITY MARKERS FOR MINIMAL
RESIDUAL DISEASE: A T-ACUTE
LIMPHOBLASTIC LEUKEMIA WITH CNS
RELAPSE
G. ANSELMI, V. CHIESA, M. LANCIOTTI, A. VALETTO,
D. DI MARTINO, F. SCUDERI, G. DINI

Dept. of Pediatric Hematology and Oncology,
G. Gaslini Research Childrens Hospital, Genoa, Italy
We report a 6 years old case of T-Acute
Lymphoblastic Leukemia (ALL). Genomic
DNA extracted from bone marrow (BM) cells
at onset, showed a clonal rearrangement
VγI Jγ1323. We sequenced the amplified
DNA fragment identifiing the patient specific primer (PSP) useful to monitor the follow-up. We identified the reapparence of
the leukemic clone 3 months before the first
nd the second relapse in the BM. However,
the VγI Jγ1323 rearrangement seemed to
be not present in a third relapse observed
in the central nervous system (CNS) and in
lymphonodes.To get a further clonality
marker, we evaluated other rearrangements
tipical of T-ALL (γ-TCR, δ-TCR, sil-tal deletion) and we identified a VγIV Jγ1323. DNA
from cerebrospinal fluid and lymphonodes
paraffin embedded sections, analyzed by
PCR, confirmed the same rearrangement.
Now we are analyzing the follow-up samples
with this new PSP. This case report stresses
the importance to use more then one
marker in the study of minimal residual disease to avoid false negative results.

P060
MOLECULAR REMISSION AFTER
PROLONGED INTERFERON-BASED
TREATMENT IN 5 PATIENTS WITH
CHRONIC MYELOGENOUS LEUKEMIA
E. ABRUZZESE, M. CANTONETTI, G. CATALANO, D. ZANGRILLI,
C. COX, R. LENTINI, D.FERRERO, C. FOLI, S. AMADORI

Hematology, Tor Vergata University, Roma, and
Hematology, University of Torino
Allogeneic bone marrow transplantation
is considered to be the only treatment for
chronic myelogenous leukemia (CML) to
induce complete cytogenetic remission and
negativization of BCR-ABL reverse tran-

scriptase polymerase chain reaction (RTPCR). Although interferon-alpha (IFN) induces durable complete cytogenetic remission in about 20% of patients, at a molecular level RT-PCR usually demonstrates the
persistence of the BCR-ABL transcript. We
describe 5 patients treated with conventional therapy who have achieved molecular response with no evidence of BCR ABL
transcript in multiple samples after longterm follow-up. Mean age at diagnosis was
47 years (range 30-60) with 4 males and 1
female. All patients presented with the
t(9;22)(q34;q11) translocation and no additional karyotypic abnormalities. Molecular biology with nested primers PCR revealed the presence of p210 transcript
B3A2. Sokal score was <0.8 in 4 patient
and between 0.8 and 1.2 in one patient.
Conventional treatment consisted of hydroxyurea until WBC normalization followed
by IFN at 9MU daily. In 3 patients IFN was
combined with low dose Ara-C (20mg bid
for 10 days every 28 days for 2 years).
Median follow-up (FU) from diagnosis was
52 months (range 25-107). Four of 5 patients achieved their first complete cytogenetic remissions at a median of 32 months
from beginning of IFN-therapy (range 968), for one patient cytogenetic was not
available. RT-PCR became negative on peripheral blood and/or bone marrow cell
analysis at 47 months (range 21-83). All
patients tested negative at least twice at
different times, at intervals ranging from 1
month to 26 months between analyses.
Time between cytogenetic remission and
molecular remission was 21 months (1344), but the low mitotic index often present
during IFN therapy may render this estimate unreliable. All patients are still on
maintenance therapy with IFN. This report
demonstrates that some patients treated
with prolonged conventional therapy may
eventually convert from PCR-positive to
PCR-negative. Additional studies using
molecular techniques and prolonged followup, will be required to clarify the implications of molecular remission in CML patients
treated with conventional IFN-based
therapy.
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P061
TYROSINE-PHOSPHORYLATION OF
SHC ADAPTOR PROTEINS AND
ACTIVATION OF ERK-JNK/SAPK MAP
KINASES IN ACUTE MYELOGENOUS
LEUKEMIA
A. BONATI1, P. LUNGHI1, R. ALBERTINI1, S.PINELLI1, E. RIDOLO1,
G. VALMADRE1, M. SASSI1, I. TASSONI1, A. TABILIO3,
C. CARLO-STELLA4, P. DALLAGLIO1, P.G. PELICCI1,2

the Institute of Medical Pathology, University of
Parma; 2 the European Institute of Oncology,
Milano; 3 the Chair of Hematology, University of
Perugia; 4 the Chair of Hematology, University of
Parma, Italy
1

In acute myelogenous leukemia (AML)
constitutive expression and activation of
intracytoplasmic signalling proteins are
implicated in the autocrine proliferative processes that may stimulate the growth of
the leukemic cells. These behaviours may
induce a proliferative advantage of the tumour cells over their normal hematopoietic
counterparts. The mechanisms involved in
these processes are not yet completely understood. In this paper, we report the results of the analysis of signal transduction
pathways in twenty five cases of primary
AML. All the cases were examined at diagnosis by studying samples presenting more
than 90% leukemic cells. FAB classification
and immunological and cytogenetic evaluations of the samples were performed. We
studied the Shc adaptor proteins p52Shc,
p46Shc, which activate the RAS/Mitogen
Activated Protein (MAP) kinase pathway,
p66Shc which is RAS/MAP kinase independent and the MAP kinase family members
Extracellular signal Regulated Kinase (ERK)
and c-Jun NH2-terminal protein Kinase
(JNK) or Stress Activated Protein Kinase
(SAPK). CD34+ and CD34- fractions of four
human normal bone-marrow were also
investigated. Immunoblottings and
immunoenzymatic assays were performed.
Our findings showed that: i) Shc protein
isoforms were constitutively expressed in
all the AML cases examined. High tyrosinephosphorylation status was seen in the
major part of AMLs, but the levels of tyrosine-phosphorylation of p52/p46Shc
isoforms, in most cases, were higher than
those of p66Shc isoform; moreover, the levels of phosphorylation of p52/p46Shc were
significantly higher in the CD34+ AMLs than
in CD34- AMLs examined; ii) activation of
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ERK was costitutively present in AML; iii)
much more higher levels of Shc phosphorylation and ERK activation in AML blasts
than in normal hematopoietic precursors
were present; iv) JNK/SAPK was not activated in the AMLs examined, but activation occurred after treatment of the leukemic cells by anisomycin, etoposide, and
cytarabine. Activation of JNK by the antileukemic drugs etoposide and cytarabine
correlated with DNA fragmentation of the
leukemic cells. To our knowledge, our paper is the first that analyzed the behaviour
of Shc associated to that of ERK and JNK/
SAPK in the same blast cells of patients affected by primary AML by comparing leukemic cells and normal hematopoietic precursors. Moreover, our functional studies
enriched the knowledges about the mechanisms exploited by MAP kinases in AML.

P062
DIFFERENT RIBOPHORIN I- EVI 1
FUSION TRANSCRIPT MAINTAINING
THE MAJORITY OF THE PR DOMAIN
ARE ASSOCIATED WITH 3q21q26
SYNDROME IN ACUTE MYELOBLASTIC
LEUKEMIA PATIENTS
E. OTTAVIANI, G. MARTINELLI, N. TESTONI, G. BORSARU,
C. TERRAGNA, V. MONTEFUSCO, M. AMABILE, G. VISANI,
R. PASTANO, P.P. PICCALUGA, A. DE VIVO, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli, University of Bologna
Acute myeloblastic leukemia (AML) with
features of myelodysplastic syndrome
(MDS) and abnormalities of megakaryocytopoiesis is often characterized by cytogenetic aberrations of 3q21 and 3q26
bands, involving in the pericentric inversion -inv(3) (q21q26) - and in the translocation between the homologous chromosomes -t(3;3)(q21;q26). This type of leukemia are show to overexpress the EVI1
gene and to have the breakpoints 3 to the
gene. We investigated by RT-PCR the EVI1
genes expression in 6 cases of AML with
inv(3) (q21q26) (4 patients) and with
t(3;3)(q21;q26) (2 patients) and we were
able to assess its presence in all of them.
In all of them the expression of gene fusion
Ribophorin I-EVI1 was researched by RTPCR and we found that the transcriptional
activation of the EVI1 gene is mediated by
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enhancer elements associated with
Ribophorin I gene. In one case the gene
fusion was different showing a reduction of
RT-PCR expected Ribophorin1-EVI1 fragment: sequence analysis of fragment
showed in this case carrying typical inv(3)
(q21q26), that an aberrant form of
Ribophorin1 -EVI1 transcript was
overexpressed, lacking the majority (157
AminoAcid of the 5 untranslated region of
EVI1 gene). The clinical and morphological
features of this case showed absence of
micromegakariocytopoiesys, on the contrary frequent present in other similar 3q263q21 positive cases.
This study was supported by the Associazione
Italiana per la Ricerca sul Cancro (A.I.R.C.), by
the Italian C.N.R. target project nos.
98.00526.CT04, by A.I.L. 30 Ore per la Vita
target project and by M.U.R.S.T. 40% grant.

P063
A t(8;21) RT-PCR SPECIFIC METHOD
IN ACUTE MYELOID LEUKEMIAS
P.F. BALLERINI, *V. GATTEI, *M. DEGAN, C. MURARI,
M. BOCCALON, G. ZAMBIANCO, P. BOCCA, G.C. DONATI,
*A. PINTO

Nucleo Ematologico Operativo, Divisione Medica I,
Ospedale De Gironcoli Conegliano (TV); *Unità
Operativa Leucemie I.R.C.C.S. Aviano (PN)
t(8;21) is a genic translocation determining the fusion of AML1 gene on chromosome 21 to ETO gene on chromosome 8
and it is associated with AML (mainly FABM2) having a more favourable prognosis.
We have elaborated a method of molecular
diagnosis, identifying two pairs of primers
for RT-PCR intended to recognize the two
know forms of chimeric gene, expression
of alternatively splicing (ETO1 and ETO2):
Sense primer (used in both amplifications
with the two different antisense primers):
5' CACAAACCCACCGCAAGT 3' (region
1137-1154 of AML-1); Antisense primer
(D14823): 5' CTCTTCCCGTTTTCGTTCAC
3' (region 618-637 of ETO1); Antisense
primer (D14822): 5' CGACCAGTGAACT GT
GCAAG 3' (region 474-493 of ETO2). The
results of the amplification of cDNA from
seven patients with AML FAB-M2 have been
compared with those obtained using the pair
of primers described in literature by Nucifora
et al. (Blood 81: 883, 1993). Only in the
first of the seven patients under test there

has been the result of an amplification product of the expected molecular weight: that
happened both with the literature primers,
although only after the blotting of DNA and
the ibridization with P32 radiolabelled
probe, and with the pair formed by sense
primer and D14823 antisense, thus obtaining an amplification product well evaluable
as a single band of the expected height
when still agarose gel. No product of amplification has been obtained using D14822
antisense: this allows us to suppose that in
the presence of the alternatively spliced
transcript, the specificity of the primer is
comparable with the previous one. Results:
Best adjustment of our procedure of amplification has allowed us to simplify the
method used to identify t(8;21), thus making likely to recognize the presence of the
alternatively spliced transcript (ETO2). Such
procedure can be easily activated also in
non highly specialized laboratories for molecular biology technique, making possible
a wider identification of cases with a more
favourable prognosis for wich it will be necessary to evaluate a more adequate therapeutic strategy.

P064
RNA AND DNA ANALYSIS OF HPRR/
α GENE IN AML
TIF1α
D. GANDINI, C. DE ANGELI, A. CUNEO, G.L. CASTOLDI,
L. DEL SENNO

Biochem. and Mol. Biol. Dept.; Biomed. and Adv.
Terapy Dept., Hematology Section. University of
Ferrara, Italy
The HPRR/TIF1 α gene encodes for a
nuclear protein with structural similarity to
the PML gene of Acute Promyelocytic Leukemia (APL). The gene product appears to
be a ligand-dependent mediator of the AF2 activity of a variety of nuclear receptors,
including RARs, RXRs, vitamin D3 receptor
(VDR), and estrogen receptor (ER) (1,2).
The ability of HPRR/TIF1a to mediate the
activity of RARα, and the structural similarity with PML, prompted us to evaluate
the possible role of this gene in the pathogenesis of Acute Myeloid Leukemias. A set
of probes spanning the entire c-DNA coding sequence of the gene (3) have been
generated, and the fragments obtained
have been utilized as hybridization probes
in Northern and Southern blot experiments.
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RNAs from 29 cases belonging to different
subtypes of AML, according to the FAB Classification, have been analyzed by Northern
blot analysis and the level of the expression of the gene has been compared with
the expression of two different housekeeping genes, such as G3PDH and β-actin.
Southern Blot analysis of HPRR/TIF1α DNA
has been performed in the same group of
patients in order to study the HPRR/TIF1α
genomic organization. In 28 of the 29 cases
HPRR/TIF1α RNA was found expressed but
at highly variable levels, with highest values in the M1 and M2 subtypes. In the
HPRR/TIF1α DNA of the 25 cases so far
studied, no abnormal fragments were
found. Therefore, these preliminary results
suggest that HPRR/TIF1α appears not to be
rearranged in the Acute Myeloid Leukemias,
but its variable level of expression suggests
a possible role of this gene in the physiopathology of the myeloid differentiation
pathway.
1) Gandini D. et al, 1994 Blood, 84, 439a.
2) Le Douarin B. et al., 1995 EMBO J. 14, 2020-2033
3) Thenot S. et al., 1997J Biol Chem; 272:12062-8

P065
LEUKEMIC CONTAMINATION IN PBSC
COLLECTION AND BM AFTER
CONSOLIDATION CHEMOTHERAPY IN
ACUTE LEUKEMIA PATIENTS IN CR
D. PASTORE, G. SPECCHIA, A. MESTICE, F. ALBANO, G. MELE,
D. MININNI, R. CONTINO, A. SCORCA, V. LISO

Hematology - University of Bari - Bari, Italy
Peripheral blood stem cell (PBSC) harvests
are widely used in autologous transplantation because of their ease of collection and
rapid hematopoietic reconstitution. The
major issue in autologous blood stem cell
transplantation (ABSCT) for leukemia is
whether PBSC collections are less contaminated by leukemic cells than bone marrow
mononuclear cells (BMMNC). We compared
leukemic contamination in PBSC collections
and in BM in 30 patients with acute leukemia (19 AML, 11 ALL). Patients achieving
complete remission (CR) received consolidation chemotherapy and recombinant human granulocyte colony stimulating factor
(G-CSF) to mobilize the PBSC. Phenotypical investigations (CD34, CD33, CD90, DR,
CD117, CD38), progenitor colony forming
assays (GEMM-CFU, E-BFU, GM-CFU) and,

in 15/30 patients, cytogenetic and molecular studies were performed in PBSC and
BMMNC. The results of cytogenetic and
molecular analyses are reported in the following table:
FAB

Karyotype

M2
M2
M3
M3
M3
M3
M3
M4eo
M4eo
M4eo
ALL
ALL
ALL
ALL
ALL

t(8;21)
t(9;11)
t(15;17)
t(15;17)
t(15;17)
t(15;17)
t(15;17)
inv(16)
inv(16)
inv(16)
t(9;22)
t(9;22)
t(9;22)
t(4;11)
t(4;11)

Molecular
target

AML1/ETO
MLL/AF9
PML/RARα
PML/RARα
PML/RARα
PML/RARα
PML/RARα
CBFb/MYH11
CBFb/MYH11
CBFb/MYH11
BCR/ABL
BCR/ABL
BCR/ABL
MLL/AF4
MLL/AF4

Cytogenetic
BM
PBSC

+
+
+
+
+
+

+
-

RT-PCR
BM PBSC

+
n.a.
+
+
+
+
+
+
+
+
+

+
n.a.
+
+
+
-

Our results seem to suggest that leukemic
contamination in AL patients in CR is more
detectable in BM than in PB. Further studies
are needed to confirm these observations.

P066
FISH ANALYSIS IN A NEW
TRANSLOCATION t(3;11)(q21;q23)
ASSOCIATED WITH ACUTE MYELOID
LEUKEMIA
E. GIUGLIANO, P. SCARAVAGLIO, A. SERRA, T. GUGLIELMELLI,
M. DE PETRINI, ^A. TONSO, °C. GENETTA, G. SAGLIO,
G. REGE-CAMBRIN

Dipartimento di Scienze Cliniche e Biologiche, Osp. S.
Luigi, Orbassano; ^Ospedale Civile di Biella; °Div. di
Ematologia, Osp. S.Giovanni Battista, Torino
Chromosomal translocations involving the
band 11q23 with a variety of partner chromosomes characterize a subgroup of poorprognosis acute myeloid leukemias (AML)
and are usually associated with a rearrangement of the MLL gene. We observed a previously undescribed 11q23 translocation in
a 70-year-old female with AML, FAB-type
M1. The blasts were MPO+, CD33+, CD13+.
CD34+, HLA-Dr+, CD22-, CD3-, CD10-. The
patient was treated with mini-ICE but died
during the induction because of progressive disease. The cytogenetic analysis performed on bone marrow showed a balanced
translocation t(3;11)(q21;q23) in all cells.
At RT-PCR analysis the presence of AF6MLL, AF9-MLL, ENL-MLL, ELL-MLL fusion
transcripts and MLL duplication, was nega-
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tive. Since genomic DNA for Southern blot
analysis was not available, we couldnt exclude MLL rearrangements with other genes
not analyzed by PCR. In order to investigate a possible MLL involvement we performed FISH analysis on interphase cells
with a cosmide MLL probe (Oncor,
Gaithersburg, USA) which detect the entire 8.3 Kb breakpoint cluster region. The
cells showed two signals in all nuclei;
metaphase-FISH demonstrated that the
MLL gene was retained on the 11q+ derivative chromosome. Therefore, in this new
translocation the breakpoint on 11q is
telomeric with respect to the breaks commonly involved in MLL gene rearrangements. Although the vast majority of 11q23
abnormalities in AML involve the MLL gene,
sporadic cases have been described where
the MLL is not involved with FISH analysis
and/or Southern blot. Other genes involved
in translocations in leukemia map to the
11q23 region, including PLZF and RCK. The
3q21 region also contains the genes RBPH1
and GR6, rearranged with the EVI1 gene in
the t(3;3) and inv(3)(q21q26). Whether
these genes are involved in the new t(3;11)
remain to be determined.

P067
MINIMAL RESIDUAL DISEASE
DETECTION IN ACUTE MYELOID
LEUKEMIA
A. VENDITTI, F. BUCCISANO, A. TAMBURINI, G. DEL POETA,
L. MAURILLO, A. BATTAGLIA, B. DEL MORO, M. MARTIRADONNA,
I. DEL PRINCIPE, M. POSTORINO, S. AMADORI

Cattedra di Ematologia, Università di Roma Tor
Vergata, Div. di Ematologia, Osp.S.Eugenio, Roma
Using multiparametric flow cytometry
analysis, we have quantified the amount of
minimal residual disease (MRD) after induction, consolidation and autoSCT in 44
pts with AML. The primary objective was to
evaluate the impact of MRD on clinical outcome; in addition, MRD was correlated to
other prognostic factors such as MDR1 phenotype and karyotype. After induction, a MRD
threshold of 4.5x10-4 cells was found to discriminate between 2 groups of pts: 59% (10/
17) of those with ≥ 4.5x10-4 residual leukemic cells relapsed, whereas 31% (8/18) of
those with a MRD < 4.5x10-4 did so (p =
N.S.). After consolidation, a threshold of
3.5x10-4 residual leukemic cells divided the
patients in 2 distinct groups with a relapse

rate of 67% (10/15) and 22% (5/23) (p =
0.007). Importantly, at the end of consolidation a no. of residual leukemic cells ≥
3.5x10-4 was significantly correlated with
poor risk cytogenetics (p = 0.004). As for
MDR1 phenotype, although a statistical significance was not reached, we observed that
50% (10/20) of pts with ≥ 3.5x10-4 residual
leukemic cells at the end of consolidation
were MDR1 positive, whereas 72% (13/18)
of those with < 3.5x10-4 residual leukemic
cells were MDR1 negative. After 12 months
from autoSCT, 11 out of 19 pts are still in
CR and the amount of MRD is stable below
the value of 1.3x10-4 (median 4.5x10-5,
range 0-2x10-4). Fifty percent (4/8) of pts
who relapsed after autoSCT, had a no. of
residual leukemic cells > 3.5x10-4 at the
end of consolidation, and even the transplant procedure was not able to significantly
reduce the leukemic burden. In the remaining 4 pts who relapsed a progressive increase in MRD was observed (median
1.36x10-1, range 1.2x10-4-1.4x10-1) after
autoSCT, eventually resulting in overt leukemia. In conclusion, the persistence of
≥3.5x10-4 leukemic cells at the end of consolidation 1) strongly predicts relapse, and
2) is significantly associated with poor prognosis cytogenetics.

P068
α
CLINICAL SIGNIFICANCE OF PML-RAR-α
TRANSCRIPTS IN ACUTE
PROMYELOCYTIC LEUKEMIA IN
COMPLETE REMISSION AFTER
ALLOGENEIC BONE MARROW
TRANSPLANTATION
L. MALCOVATI, P. BERNASCONI, E.P. ALESSANDRINO,
A. COLOMBO, D. CALDERA, G. MARTINELLI, M. VARETTONI,
M. BONI, P.M. CAVIGLIANO, S. CALATRONI, C. BERNASCONI

Ist. di Ematologia, IRCCS Policlinico S. Matteo, Pavia
Reverse transcriptase polymerase chain
reaction (RT-PCR) for PML-RAR-α trancripts
is usefully employed to evaluate minimal
residual disease (MRD) in acute
promyelocytic leukemia (APL). After conventional chemotherapy a positive RT-PCR test
is highly predictive of clinico-hematologial
relapse. We applied PML-RAR-α RT-PCR to
monitor 8 APL patients in clinical remission
after allogeneic bone marrow transplantation (allo-BMT). All patients were in first
complete remission (CR) at transplant; the
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conditioning regimen consisted of busulfan
16 mg/kg and cyclophosphamide 120 mg/
kg in all cases. Graft-versus-host disease
(GvHD) prophylaxis was performed with
cyclosporin A and methotrexate. One patient developed acute GvHD followed by a
progressive mild chronic GvHd; three patients had a de novo mild chronic GvHD. All
patients are alive in CR after a follow-up
ranging from 18 to 65 months. A nested
RT-PCR assay with sensitivity levels of 1/
10 5 was carried out on bone marrow
samples every three months after allo-BMT
for the first year and then every six months.
MRD was detected in two cases: one patient had a positive RT-PCR test 16 and 26
months post-transplant, the other-one
showed PML-RAR-α trancripts 10, 16 and
36 months post-transplant. One developed
a mild chronic GvHD. None of them relapsed
and they both are in a long-term clinicohematological CR. The remaining 6 cases
have constantly had negative RT-PCR test;
three of them developed a mild chronic
GvhD at various time intervals after alloBMT. Our data seems to suggest that the
detection of PML-RAR-α rearrangement after allo-BMT is not predictive of clinico-hematological relapse, according to a possible
Graft-versus-Leukemia effect. Further data
are needed to confirm this preliminary
observation.

P069
α RT-PCR NOT
A NEGATIVE PML-RARα
ALWAYS PREDICTS LONG-TERM
REMISSION IN ACUTE
PROMYELOCYTIC LEUKEMIA (APL)
S. CALATRONI, P. BERNASCONI, P.M. CAVIGLIANO, M. BONI,
L. MALCOVATI, C. ASTORI, M. CARESANA, M. LAZZARINO,
C. BERNASCONI

Istituto di Ematologia, Università di Pavia, Policlinico
San Matteo IRCCS, Pavia
Twelve patients with APL and t(15;17)
were monitored during their clinical course
with conventional cytogenetics, fluorescence in situ hybridization (FISH) and RTPCR for the PML-RARα transcript. The patients, accrued in the period January1996December 1998, were studied at diagnosis, in remission and every three months.
At the onset of the disease the leukemic
clone was discovered by the three techniques in all the patients. On RT-PCR 5 pa-
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tients were bcr1 positive, 3 bcr2 positive
and 4 bcr3 positive. All patients entered CR
after treatment with all-trans retinoic acid
and chemotherapy. In 6 PML-RARα transcripts were noted up to one-two months
after CR. Up to now 7 patients are in continuing CR, 3 with consecutive negative RTPCR and 3 with at least one positive test.
The remaining 5 patients have relapsed 1023 months after CR. In 2 RT-PCR was constantly negative and relapse occurred two
months after the last negative analyses. In
the other 3 PML-RARα transcripts were detected on at least two consecutive tests and
preceeded.clinical relapse of 2-7 months.
Two out of these 3 patients had a low percentage of cells with red-green signals on
FISH analyses. In conclusion our data show
that consecutive RT-PCR positive tests always predict an impending relapse. However, the current RT-PCR method, with a
sensitivity of 10-4, does not discover very
low levels of clonogenic cells during remission. This is why in very few patients disease recurrence may be preceeded by a
negative RT-PCR test.

P070
MISSENSE MUTATIONS IN THE PML/
α LIGAND BINDING DOMAIN IN
RARα
ATRA-RESISTANT AS2O3 SENSITIVE
RELAPSED ACUTE PROMYELOCYTIC
LEUKEMIA
R. MARASCA, P. ZUCCHINI, S. GALIMBERTI*, G. LEONARDI,
P. VACCARI, A. DONELLI, M. LUPPI, M. PETRINI*, G. TORELLI

Dept. Of Medical Sciences, Section of Hematology,
University of Modena; Hematology Div., Oncology
Dept., University of Pisa
Acute promyelocytic leukemia is characterised by the chromosomal translocation t(15;17) which yields to the fusion
product PML/RARα. All-trans retinoic acid
induces differentiation of atypical promyelocytes and clinical remission in APL
patients by binding to the ligand binding
domain (LBD) of the RARα portion of the
PML-RARα chimeric protein. Structural alterations of the LBD of the PML/RARα have
been revealed in ATRA resistance APL cell
lines and in few APL patients with acquired
clinical resistance to ATRA therapy. We
evalueted two APL relapsed patients with
clinical resistance to ATRA therapy for the
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presence of nucleotide mutations in the LBD
of PML/RARα gene and then treated with
arsenic trioxide (As2O3). The screening for
mutations of the PML/RARα LBD was performed using as primers in the RT-PCR experiments different oligonucleotides spanning the entire LBD. Direct sequencing was
performed by an unambigous bi-directional
automatic analysis. Samples representative
of APL onset and relapse were analysed
from both patients. In both patients, at the
ATRA resistant relapse, a missense point
mutation in the LBD of the PML/RARα gene
was found. The mutations, absent at the
APL onset, lead respectively to an
Arg272Gln and to an Arg276Trp amino acid
substitution, according to the sequence of
the RARα protein. Both patients had a complete clinical and hematological remission
after treatment with As2O3. LBD missense
mutations appear to be a significative
mechanism of acquired ATRA-resistance in
vivo, closely related to the clinical APL relapse. The two cases reported here are the
first in vivo evidence of arsenic trioxide sensibility of APL relapsed patients who became
ATRA resistant for molecular reasons.

P071
FARNESYLTRANSFERASE INHIBITION
MAY REVERT IN VITRO FAS-MEDIATED
APOPTOSIS OF CLONOGENIC CHRONIC
MYELOID LEUKEMIA CELLS
C. SELLERI, A.M. RISITANO, G. VARRIALE, P. RICCI,
L. LUCIANO, A. SEVERINO, P. DELLA CIOPPA, B. ROTOLI

Div. of Hematology, Federico II University of Naples
The ras gene transduction pathway is involved in cell proliferation and transformation. In addition, it has been recently reported that ras activation is essential for
Fas-induced apoptosis in Jurkat cells. The
bcr-abl fusion protein, constitutively activated in chronic myelogenous leukemia
(CML), triggers a ras signal transduction
pathway that appears crucial for cellular
transformation. To control cell growth and
differentiation, ras must move from the
cytoplasm to the plasma membrane. Ras
farnesylation is a requisite for membrane
localization of ras and is catalyzed by an
enzyme termed farnesyl-protein transferase
(FPT-ase). A variety of inhibitors of FPTase, able to block the growth of ras-transformed cell lines, have been used as po-

tential chemotherapeutic agents for the
treatment of some types of cancer. 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. We have investigated the
effect of α-hydroxyfarnesylphosphonic acid
(FTI), a potent and specific inhibitor of FPTase, alone and in combination with the antiFas monoclonal antibody (clone CH11,
Amac) triggering apoptosis (1 µg/ml) on
colony-forming unit cell (CFU-C) growth of
10 CML patients in chronic phase. FTI treatment (100 µM) did not affect CFU-C CML
growth compared to untreated CFU-C
(mean percentage ± SD: 55.5±13.3 vs
56.5± 12.6). Pretreatment of CML mononuclear cells for 2h with FTI significantly
reverted Fas-mediated inhibition of CFU-C
growth (mean percentage of CFU-C ± SD:
19.4±6.7 vs 47.7±11.2 with Fas triggering and FTI + Fas triggering, respectively;
p<0.001). These findings suggest that ras
function plays a role in Fas-mediated
apoptosis of CML clonogenic cells.

P072
COMPETITIVE POLYMERASE CHAIN
REACTION TO ESTIMATE BCR/ABL
TRANSCRIPTS IN THE MINIMAL
RESIDUAL DISEASE IN LMC
A. ZOCCOLANTE, E. GELARDI, V. SANTINI, P. ROSSI FERRINI

Divisione di Ematologia, Università di Firenze,
Azienda Ospedaliera di Careggi, Firenze
Quantitative analysis of residual leukemia
cells in patients with CML by PCR techniques
permits the monitoring of disease activity.
It is so possible to oversee the quality of
remission and the timely identification of
patients who are at high rish of relapse or
disease progression.We report here a rapid
and simple competitive PCR-assay in which
an artificial competitor DNA co-amplifies
and competes with p210 BCR/ABL cDNA.
We utilized as substrate cDNA obtained from
RT of m-RNA extracted from K562 cells. To
synthetize the competitor the primers were
conceived as follows: two external, 5' end
complementary to target DNA; two internal, 3' end with a complementary sequence
to target DNA plus a tail of 21 bases unrelated to the target DNA but complementary one to the other. The complementary
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sequences of the two internal primers were
conceived so to be contiguous. We performed two reactions of amplification. The
fragments obtained from the single reactions are denaturated and renaturated to
favour the coupling of the two inserts. Reamplifying with the same external primers
a fragment of DNA identical to original DNA
target was obtained differing only for the
presence of the 21 base pairs in the core.
After electrophoresis and opportune purification of the DNA extracted from agarose
gel, the competitor was re-amplified and
subsequently utilized. Serial diluitions of
this competitor were added to fixed
amounts of sample DNA in several different reactions and the mixtures subjected
to nested PCR. Quantification of the target
and competitor was made by comparison
of fluorescence intensity by densitometry
(results were expressed as BCR/ABL transcripts/µg RNA). The efficiency of this
method was determined verifying the reappearance of disease in a case of LMC after BMT or after treatment with interferon.

P073
CONCOMITANT EXPRESSION OF THE
RARE E1/A3 AND B2/A3 TYPES OF
BCR/ABL TRANSCRIPT IN A CHRONIC
MYELOID LEUKEMIA (CML) PATIENT
M. AMABILE, G. MARTINELLI, C. TERRAGNA, N. TESTONI,
E. OTTAVIANI, V. MONTEFUSCO, A. DE VIVO, 1M. BACCARANI,
P. RICCI, 2G. SAGLIO, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli, University of Bologna; 1Dept. of Hematology, University of Udine; 2Dept. of Biomedical
Sciences and Human Oncology, University of Turin
The role of the different BCR/ABL fusion
proteins in determining the phenotype of
the Philadelphia chromosome-positive
(Ph+) leukemias is still unclear. Only sporadic CML cases expressing exclusively P190
have so far been described, but small
amounts of BCR/ABL transcripts with the
P190 junction can also be found in CML
patients expressing P210 and are believed
to arise from a mechanism of alternative
splicing of the longer b2a2 or b3a2 component. A rare breakpoint has been identified
in patients generally showing a mild form
of CML, which has been tentatively denominated Ph+ CML. In all these common types
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of BCR/ABL fusion, the molecular variability is due to a variable breakpoint position
within the BCR gene on chromosome 22
and the second exon of the ABL gene (a2)
is juxtaposed in frame to different portions
of the BCR gene. Very rarely, due to a
breakpoint position on chromosome 9 within
the third intron of the ABL gene, the BCR/
ABL fusions show the absence of the ABL
exon 2 sequences. So far, only three Ph+
ALL and three CML patients displaying a b2/
a3 or b3/a3 junction have been described,
whereas expression of the e1/a3 BCR/ABL
transcript has been reported only in two
pediatric cases of Ph+ ALL. We report the
finding of a CML patient showing a concomitant expression of both the rare e1/a3 and
b2/a3 types of BCR/ABL transcripts, both
lacking the ABL exon 2 sequences. The presence of a BCR/ABL transcripts was studied
on a sample taken at diagnosis by RT-PCR.
We show that both main BCR/ABL fusion
transcripts lacking ABL exon 2 sequences
can be simultaneously expressed by the
same Ph+ clone in a patient showing a classical form of CML and this adds further complexity to an enigma that puzzles clinical
and molecular hematologists: the relationship existing between the BCR/ABL hybrid
gene structure and the leukemia phenotype.
This work was supported by Italian Association
of Cancer Research (AIRC), by Italian C.N.R. no.
98.00526.CT04 target project, by M.U.R.S.T.
40% and by 30 Ore per la Vita AIL grants
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AN ATYPICAL (B3/A3) JUNCTION OF
THE BCR/ABL GENE LACKING ABL
EXON A2 IN A PATIENT WITH
CHRONIC MYELOID LEUKEMIA
M. AMABILE, G. MARTINELLI, C. TERRAGNA, V. MONTEFUSCO,
A. TABILIO1, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli, University of Bologna; 1Institute of
Clinical Medicine, University of Perugia
A small proportion of Ph+ CML patients
fail to express a b2/a2 or b3/a2 transcript.
At present 8 Ph+ cases have been reported
(3 CML, 4 ALL, 1 unknown) with a variant
BCR/ABL mRNA expression lacking ABL
exon a2 sequences. We report a further
patient with Ph+ CML expressing a rare type
of BCR/ABL mRNA detected by RT-PCR lack-
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ing ABL exon a2 sequences (BCR/ABL junction b3/a3). To our knowledge, this is the
third Ph+ CML patient described with b3/
a3 (or e14/a3) BCR/ABL. Our data show
that rare breakpoints outside and inside Mbcr have to be considered in Ph+ CML and
that variant BCR/ABL fusion transcripts and
proteins can be expressed in Ph+ CML patients. The two patients with CML phenotype and b3/a3 transcript showed high WBC
count and progression of the disease during IFN therapy. Also in our patient a high
WBC was seen: this opens the question as
to whether this is a characteristic of this
variant Ph+ syndrome, according with the
immunophenotype. Further studies will be
needed in order to understand the clinical
characteristic of these patients in relation
to the molecular features. ABL exon a2 encodes for 58 amino acids, the last 17 of
which are part of a stretch of 50 amino acids that form the SH3 region of the ABL
protein. The SH3 region is believed to have
a negative regulator effect on the kinase
domain (SH1),which phosphorylates the
first BCR exon. This transphosphorylation
of c-BCR could result in Ras signaling,
through the binding of the GRB2 SH2 domain to c-BCR, thus suggesting that the
SH3 domain may play an important role in
regulating the GTP-binding protein. Nevertheless, it has been argued that partial deletion of the SH3 domain has no additional
effect on kinase activity due to the fact that
inhibitory effect of the SH3 domain is most
probably counteracted by the presence of
5 bcr sequences in the BCR/ABL protein.
This work was supported by Italian Association
of Cancer Research (AIRC), by Italian C.N.R. no.
98.00526.CT04 target project, by M.U.R.S.T.
40% and by 30 Ore per la Vita AIL grants

P075
TRANSLISIN RECOGNITION SITE
SEQUENCES FLANK TRANSLOCATION
BREAKPOINTS IN A PHILADELPHIA
CHROMOSOME POSITIVE CHRONIC
MYELOID LEUKEMIA PATIENT
EXPRESSING A NOVEL TYPE OF
CHIMERIC BCR-ABL TRANSCRIPT (E8INT-A2)
M. AMABILE, G. MARTINELLI, C. TERRAGNA, V. MONTEFUSCO,
N. TESTONI, E. OTTAVIANI, A. DE VIVO, A. MIANULLI,
G. SAGLIO1, G. ROSTI, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli, University of Bologna; 1Department of
Biomedical Sciences and Human Oncology,
University of Turin
A novel type of the chimeric BCR-ABL
mRNA transcript was detected in a patient
with Ph+ CML by RT-PCR. Sequence analysis of the fusion region of the amplified cDNA
fragment showed a joining between part of
exon e8 of the BCR gene and an intronic
sequence of ABL intron Ib spliced on exon
a2 of the ABL gene, giving rise to an inframe e8-int-a2 BCR-ABL transcript. Only
part of exon 8 of the BCR gene (e8) (intraexonic break) was retained. By a GT(GAGT)
sequence used as splice donor, 31 bp of the
intronic sequence of ABL Ib-int was then
spliced in-frame with exon 2 of ABL gene.
The consequent BCR-int-ABL transcript was
translated in a BCR-ABL protein slightly
larger than p185 BCR-ABL and smaller than
p210 BCR-ABL and p230 BCR-ABL: this protein of 1804 aminoacid residues and with a
molecular mass of 197.5 kilodaltons (kDa)
was called p200 BCR-ABL. We showed that
the 3 part of bcr exon 8 recombined within,
or immediately adjacent to, Alu elements
at the additional site in the BCR-intron Ib
ABL rearrangement. We observed that sequence motifs similar to consensus binding
sites of the lymphoid-associated Translin
protein are present on both participating
strands at 22q11 and 9q34 recombination
sites. No differences in clinical presentation of leukemia or laboratory findings at
diagnosis were found between this patient
who expressed the e8-int-a2 BCR-ABL transcript with respect to CML patients with
expression of other bcr-abl fusion types.
Clinical outcome showed a good response
to α-IFN therapy with complete hematological response and major karyotypic conver-
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sion. This is the first description of occurrences of either an intra-exonic break in the
generation of a BCR-ABL fusion transcript
or of insertion of intronic sequence to generate an in-frame BCR-ABL transcript.
This study was supported by AIRC, by the Italian CNR target project no. 98.00526.CT04, by
AIL 30 Ore per la Vita target project and by
MURST 40% grant.

P076
ABSENCE OF HTLV-1 IN
MYELODYSPLASTIC SYNDROMES IN AN
AREA NON ENDEMIC FOR THE HTLV-1
INFECTION
M. MORSELLI, M. LUPPI, P. BAROZZI, *M. DOMINICI,
*D. CAMPIONI, *F. LANZA, K. CAGOSSI, A. PIETRAMAGGIORI,
R.TROVATO, R. MARASCA, G. LONGO, G. EMILIA, G. TORELLI

Department of Medical Sciences. Section of
Haematology, Modena, Italy; *Department of
Biomedical Sciences and Advanced Therapies.
Section of Haematology, Ferrara, Italy
Recently Karlic et al. (1) reported the detection of human T lymphotropic virus 1
(HTLV-1), in patients with myelodysplastic
syndrome (MDS), in a non endemic region
of central Europe, indicating a 19% incidence of HTLV-1. Moreover, cytogenetic
analysis showed the presence of del (5)(q)
in 5 out of 8 HTLV-1 positive MDS cases,
but only in 1 of 38 HTLV-1 negative cases.
The same authors, having observed similar
results in acute myeloid leukemia (AML)
cases evolved from MDS (3), suggested that
allelic deletions of 5q-located genes, that
typically occur in MDS, might be associated
with HTLV-1 infection in central Europe. We
analyzed by PCR 39 MDS cases from northern Italy, for the presence of HTLV-1, using
primers for the pol and tax genes. The
amplified products were then hybridized
with a specific oligonucleotide probe, as
described (1,2). The cytogenetic analysis
showed the presence of del (5)(q) in 4 out
of 18 patients. In 8 cases, long-term bone
marrow cultures were also obtained, and
DNA was extracted from the adherent cell
population, composed of fibroblasts (95%),
endothelial cells (2%) and macrophages
(3%). In contrast with the data reported
by Karlic et al. (1), we found no evidence
of HTLV-1 tax and pol sequences in all the
39 patients with MDS from our non endemic
area. In particular this was true also for MDS
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patients with documented del (5)(q). An
involvement of HTLV-1 infection in human
diseases in non endemic areas is not clearly
established. It is well known that antigens
of different origin may have cross-reactivity with HTLV-1 antigens. Our study provides no evidence for a role of HTLV-1 infection in MDS. However, the presence and
pathogenic relevance of still unknown viruses, related or not to HTLV-1 remain a
possibility.
1) Karlic et al. 1997, Cancer Res 57: 4718-21.
2) Kwok et al. 1988, Blood 72: 1117-23.
3) Karlic et al. 1998, ISH-EHA Congress, Br J
Haematol 102: S 169.

P077
EXPRESSION OF P53, BCL-2 AND RAS
ONCOPROTEINS AND APOPTOSIS
LEVELS IN ACUTE LEUKEMIAS AND
MYELODYSPLASTIC SYNDROMES
R. INVERNIZZI, A. PECCI, L. BELLOTTI, R. FORMISANO,
P. BERGAMASCHI, E. ASCARI

Medicina Interna ed Oncologia Medica, Università di
Pavia, IRCCS Policlinico S. Matteo, Pavia
Some oncoproteins are notoriously involved in the control of cell proliferation,
differentiation and apoptosis, and may have
a crucial role in oncogenesis. We analysed
by immunocytochemistry the expression of
p53, bcl-2 and ras proteins in bone marrow
blasts from 62 patients with acute leukemia (AL), 37 myeloid (AML) and 25 lymphoid (ALL) and from 20 patients with
myelodysplastic syndrome (MDS); our aim
was to examine if abnormalities in their
expression were associated with peculiar
biological and clinical findings, or with an
altered apoptosis rate, as measured by
TUNEL technique. The oncoproteins were
expressed with extreme variability, without
significant differences among the various
morphological or immunological AL subtypes. The mean percentages of bcl-2+
blasts were significantly higher in AL than
in MDS (p=0.02), and in MDS with bone
marrow blastosis than in the forms without
excess of blasts (p=0.02). The lowest percentages of apoptotic cells were observed
in ALL (mean 1%, p=0.006), whereas in
MDS the apoptotic index was higher
(16.9%) than in AML (8.6%) and than in
the normal controls (10.8%), with a statistically significant difference only for cases
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of refractory anemia. Whereas in AL the
apoptotic rate was independent of the
oncoprotein expression, in MDS it was inversely correlated with the bcl-2 level.
Among AML patients treated with intensive
polychemotherapy, responders presented
bcl-2 levels tendentially lower than resistant cases, whereas no differences were
observed in the apoptotic rate. In conclusion, our data are in agreement with the
hypothesis that decreased apoptosis and
enhanced cell survival are associated with
AL, whereas a high level of apoptosis may
be responsible for the ineffective hematopoiesis in MDS; abnormal expression of
oncoproteins, such as bcl-2, may play a role
in the regulation of apoptosis and influence
disease behaviour.

P078
DISTINCT GENETIC MECHANISMS IN
SPORADIC AND FAMILIAL
MASTOCYTOSIS
A. BEGHINI1, C. RIPAMONTI1, P. PETERLONGO1, A. BELLONI2,
E. POGLIANI3, R. CAIROLI4, A. PESERICO2, L. LARIZZA1

Dept. of Biology and Genetics, Medical Faculty,
University of Milan, Italy; 2Dept. of Dermatology ,
University of Padua, Italy; 3Dept. of Internal
Medicine, S. Gerardo Hospital, Monza, Italy; 4Div. of
Hematology, Niguarda Hospital, Milan, Italy
1

Mastocytosis is a clonal disease characterized by heterogeneous clinical presentation which may range from the indolent
form (Urticaria pigmentosa) to forms with
hematological (Mastocytosis with associated
hematological disorder) or systemic involvement (Systemic Mastocytosis). Activating
mutations of c-kit protooncogene (Asp
816Val, Asp816Tyr, Asp820Gly) have been
identified in patients with all forms of sporadic mastocytosis indicating a crucial role
for c-kit in the physiological differentiation
of mast cell lineage. We have subjected to
mutation screening by DGGE and sequencing, CDGE or targeted restriction of amplified DNA 14 patients, ten with sporadic disease at different stages of evolution and
four familial cases with the cutaneous form.
The prevalent mutation Asp 816Val has
been detected in skin lesions, bone marrow and peripheral blood from eight patients, all with the sporadic form. A mosaic
condition was apparent in all cases, although remarkable, modest or low expan-

sion of the mutant clone allowed the mutation to be detected by sequencing, CDGE
or only by the sensitive technique of digestion of amplified DNA with endonucleases
able to distinguish between the mutant and
the normal allele. Even by using this latter
approach no c-kit mutation could be detected in both a three-years old patient and
the familial cases. Segregation analysis of
intragenic c-kit polymorphisms did not evidence any haplotype sharing between affected family members. A conclusion from
this set of findings is that genetic mechanisms other than c-kit mutations are likely
involved in early-onset and familial mastocytosis.

P079
EFFECTS OF SYK KINASE ABLATION
ON MODULATION OF G-CSF SIGNAL
TRANSDUCTION IN MYELOID CELLS
B. SCAPPINI, V. SANTINI, A. GOZZINI, P. ROSSI FERRINI

Divisione di Ematologia, Università di Firenze,
Azienda Ospedaliera Careggi, Firenze
Granulocyte colony stimulating factor (GCSF) is a potent inducer of proliferation and
maturation for myeloid progenitor cells. We
have demonstrated that Shc, Syk and Lyn
kinases are independently tyrosine phosphorylated after G-CSF stimulation of 32D
murine myeloid cells transfected with human wild type (WT) G-CSF-R. Role of Syk
tyrosine kinase in granulocytic precursor
growth and differentiation has not been
completely clarified. We showed that tyrosines 764 and 729 of G-CSF R
cytoplasmatic domain are crucial for activation of Shc and Syk, respectively. We
analyzed the pattern of tyrosine phosphorylation of 32D myeloid cells WT/G-CSFtransfectants and Y729F G-CSF-R mutants.
We then analyzed and compared G-CSF
phosphorylation activity in 32D/WT cells
incubated with stem-loop Syk antisense
oligodeoxynucleotides (ODNs) targeted to
Syk mRNA (kindly provided by A.D.
Schreiber). The stem-loop Syk antisense
ODN with phosphorothioate modification
was complexed with cationic liposomes,
maintaining its stability. When conveyed
into cells at concentration of 0,2 µM, anti
Syk ODN strongly abolished Syk protein
expression. Antiphosphotyrosine immunoblot of lysates of 32D/WT cells treated with
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Syk antisense ODN and stimulated with GCSF 100 ng/ml for 10 minutes showed a
Shc activation even in absence of Syk expression, confirming that its phosphorilation
is indipendent of Syk kinase activity. Lyn
kinase was found also activated in the same
conditions, with no apparent modification
respect to control untreated cells. On the
contrary, level of phosphorylated IP3K
seemed to be decreasing with ablation of
Syk. G-CSF induced 32D/WT cell proliferation was not significantly modified in 729F
G-CSF-R mutants and after anti Syk ODN
treatment, we thus concluded that Syk
kynase in myeloid cells may play a role in
events other than proliferation.

P080
THE GENE ENCODING THE RING
FINGER-PROTEIN MID1 IS FREQUENT
TARGET FOR RETROVIRAL INSERTION
CASBR-M INDUCED MURINE
LEUKEMIAS
M. LUNGHI*,M. JOOSTEN,Y. VANKAN, B. LOWENBERG,
R. DELWEL, C. BERNASCONI*

*Institute of Hematology, University of Pavia, Pavia.
Institute of Hematology, Erasmus University
Rotterdam, The Netherlands
Genes involved in human acute myeloid
leukemia have mainly been cloned from
chromosomal breakpoints. However, in a
significant proportion of cases no cytogenetic abnormalities have been found, suggesting the presence of other mutations,
e.g. microdeletions or point mutations,
which are more difficult to identify. A powerful alternative for the identification of
cancer genes is retroviral insertion mutagenesis in mice, using slow transforming
retroviruses. Provirus may insert near or in
a proto-oncogene causing aberrant expression of this gene. If in multiple independent tumors proviruses are present in a
particular locus, this region is called a common virus integration site (cVIS) and marks
the position of a possible cancer gene. Examples of cVISs, which are also affected in
human malignancies, are Evi1, NF1 and
Hoxa7. In order to identify novel cVIS, a
panel of 74 CasBR-M retrovirus induced leukemias was generated in NIH-Swiss mice.
By means of inverse PCR and Southern blot
analysis on these tumors, we identified a
novel cVIS in the midline 1 (Mid1) gene.
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Mid1 is located on the distal short arm of
the X chromosome (Xp22.3) and is involved
in the human X-linked Opitz G/BBB syndrome, a defect of midline development. It
encodes a 667- amino acid RING-finger
protein that belongs to a family of transcriptional regulators, implicated in fundamental processes such as body axis patterning
and control of cell proliferation. Three genes
of this family have oncogenic potential when
involved in chromosomal translocations,
resulting in the fusion of their tripartite motif
(RING finger, B-boxes and coiled coil domain) with other proteins: PML, RFP (ret
finger gene) and the mouse Trf1 gene. Sequence analysis pointed out that the integrations in Mid, present in 40% of our panel
of tumors, were all located in the 3UTR or
in the 3'-end of the coding sequence. Preliminary results (Northern blot analysis)
demonstrated overexpression of this gene
in a Moloney MuLV-induced myeloid cell line
(DA33) with a VIS in Mid1. We are currently
investigating Mid1 mRNA and protein levels in the complete panel of leukemias including humans, the in vitro transfection.

P081
MOLECULAR CHARACTERIZATION OF
THE PIG-A GENE IN PATIENTS
AFFECTED BY PAROXYSMAL
NOCTURNAL HEMOGLOBINURIA
P. BIANCHI, E. FERMO, C. BOSCHETTI, F. BARRACO,
D. MANSALVI, M. ZAPPA, C. VERCELLATI, A. ZANELLA

Division of Hematology, IRCCS Ospedale Maggiore
of Milan, Italy
Paroxysmal nocturnal hemoglobinuria
(PNH) is an acquired clonal stem cell disorder characterized by the expansion of an
hemopoietic cell clone unable to produce
the glycosil-phosphatidyl inositol (GPI)
anchor. The clinical symptoms are intravascular hemolysis and hemoglobinuria. In
some cases a relationship between aplastic anemia and PNH has been observed. The
gene involved in PNH (PIG-A gene) is localized on chromosome X and is splitted in
6 exons. A variety of mutations have been
so far reported. The aim of this study was
to investigate the molecular defect in 14
PNH patients: 7 males and 7 females, median age at diagnosis 34 yr (range 24 48), 6 in aplastic and 8 in hemolytic phase.
The diagnosis was made by Hams and su-
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crose hemolysis tests and by red cell CD55
and CD59 antigens determination. The
study of the entire codifying region and
flanking intronic sequences of PIG-A gene
was done by SSCP analysis and sequencing after subcloning in a plasmidic vector.
In all patients but three an abnormal electrophoretic pattern was detected by SSCP.
The sequence performed in two of them revealed the presence of two new mutations
consisting in a 7 bp duplication at nt 604
(TCCTGAA) founded in 5 out of 14 total
clones examined (patient PL), and in a
nucleotide deletion at position 342 (AGGTA
- AGTA) detected in 3 out of 14 clone examined (patient SD). Both mutations determine the creation of a stop codon at
nucleotides 609 and 512 respectively.

whose immunoglobulin genes have undergone isotype switching. Finally we show
that the A-myb protein interacts with
nucleolin and together with the latter is
present in protein complex that binds to
switch region DNA. These data suggest that
A-myb may directly regulate the switching
process.

P082
HETEROGENEITY OF A-MYB
EXPRESSION AND IG SWITCHING IN
B-CLL

Institute of Hematology and Medical Oncology
L. e A. Seràgnoli, University of Bologna, Italy

M. INTRONA, V. FACCHINETTI, M. LAZZARI, S. BERNASCONI,
T. BARBUI, A. RAMBALDI, J. GOLAY

Istituto Ricerche Farmacologiche Mario Negri,
Milano and Division of Hematology, Ospedali Riuniti,
Bergamo
A-myb is a proto-oncogene of the family
of myb transcription factors. It is expressed
specifically in the germinal center B cells
and is involved in the regulation of mature
B cell differentiation. Furthermore it is regulated during the cell cycle. We had previously shown that amongst neoplastic human B cells, A-myb is expressed specifically in the Burkitts lymphoma and B-ALL
(L3) cells which show a germinal center
phenotype. In addition, A-myb mRNA was
found to be expressed at variable levels in
about 40% of CLL cases. This was particularly surprising since CLL do not show a
germinal center phenotype and are not proliferating. We have therefore studied 15
cases of CLL in an attempt to understand
the basis for the heterogeneous expression
of A-myb in this class of B cell tumours. Amyb expression did not correlate with surface phenotype (CD5, CD19, CD20, CD22,
CD38, CD39, CD40 and CD71). Analysis of
immunoglobulin transcripts in Northern
blots and by PCR and of the state of Ig rearrangements in Southern blots suggests
that A-myb is expressed only in CLL cells

P083
CYTOGENETIC AND MOLECULAR
ANALYSES IN NON-HODGKINS
LYMPHOMAS (NHL)
F. GHERLINZONI, N. TESTONI, B. GAMBERI, P.L. ZINZANI,
M. TANI, M. MAGAGNOLI, E. MERLA, D. RUGGERI, C. CARBONI,
G. FRATERNALI ORCIONI, E. SABATTINI, S. PILERI, S. TURA

In the last years, an increasingly amount
of biological data concerning NHL has been
accumulated. The recognition of cytogenetic
and/or molecular abnormalities provided
with a significant prognostic value may have
a direct clinical impact, contributing to identify categories of patients (pts) at different
risk, for whom specific individualized treatments can be planned (tailored therapy).
Cytogenetic and molecular analyses could
also lead to better define the pathogenetic
mechanisms related to neoplastic
tranformation, as proto-oncogene deregulation, oncosuppressor gene inactivation, or
increased expression of telomerase activity, and may play an important role in terms
of monitoring of minimal residual disease.
In January 1997 we started a research
project, with the aim of evaluating several
cytogenetic and molecular parameters concerning NHL. Our first intent was to found
a NHL bank: a fraction of any pathological
specimen (lymph-node, spleen, bone marrow) sent to our laboratories is immediately
cultured for cytogenetic analysis, according to standard methods, while the remaining is frozen in liquid nitrogen for the extractions of nucleic acids and proteins for
subsequent analysis by PCR, RT-PCR, SSCP,
Southern, Northern and Western hybridization. If necessary, FISH analysis is applied.
Normal cells and serum of the pts are frozen as well. For each pt, a computerized
form is filled in, including name, age sex
code numbers, histological subtype, site of
biopsy, stage, cytogenetic and molecular
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patterns, type of therapy, response to therapy
and follow-up date. Uptoday 74 NHL specimens have been collected and examined. Results of their analysis will be presented.
Progetto realizzato grazie ai fondi raccolti con
Trenta Ore per la Vita 1996

P084
MOLECULAR PROFILE OF EPSTEINBARR VIRUS (EBV) INFECTION IN
HHV-8 POSITIVE PRIMARY EFFUSION
LYMPHOMA
L. FASSONE1, A. GLOGHINI2, M. GUTIERREZ3, K. BHATIA3,
R. DOLCETTI4, D. CAPELLO1, D. VIVENZA1, V. ASCOLI5,
F. LO COCO6, L. PAGANI7, G. DOTTI8, A. RAMBALDI8,
U. TIRELLI9, G. SAGLIO10, A. CARBONE2, G. GAIDANO1

Division of Internal Medicine, Department of
Medical Sciences, Amedeo Avogadro University of
Eastern Piedmont, Novara; Divisions of 2Pathology,
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Experimental Oncology A and 9Medical Oncology,
CRO, INT, Aviano; Divisions of 5Pathology and
6
Hematology, La Sapienza University, Rome; 7U.O.
Infectious Diseases, A.O. of Piacenza; 8Division of
Hematology, Ospedali Riuniti, Bergamo; 10Division
of Internal Medicine and Hematology, Department
of Medical and Biological Sciences, University of
Torino, Orbassano, Italy; 3Lymphoma Biology
Section, NCI-NIH, Bethesda, MD, USA
1

Primary effusion lymphoma (PEL) is a Bcell lymphoma occurring predominantly in
immunocompromised patients and presenting as effusion in the serous cavities of the
body. HHV-8 infection of the tumour clone
is a sine qua non for the diagnosis of the
disease and the pathogenetic role of HHV8 is suggested by expression of a subset of
viral genes in tumor cells. In addition to
HHV-8, most PEL display coinfection of the
tumor clone by EBV, although the contribution of the virus to disease pathogenesis is
uncertain. Infact, the pattern of EBV gene
expression in PEL is restricted to EBNA-1, a
gene required for episomal replication,
whereas the EBV transforming genes LMP1 and EBNA-2 are not expressed. Previous
works suggested that EBV+ lymphomas
expressing only EBNA-1 preferentially associate with sequence variations at the Cterminal domain of the gene, supporting
the hypothesis that mutated EBNA-1 variants may contribute significantly to tumor
development. Here we defined the molecular features of EBV in a well characterized panel of PEL (n=15), including AIDS-
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related PEL (n=12), post-transplant PEL
(n=1) and PEL arising in apparently immunocompetent patients (n=2). As a control,
we studied EBV+ peripheral blood mononuclear cells (PBMNC) obtained from HIVinfected individuals (n=12) without lymphoma. The genotypic pattern of EBNA-1
and LMP-1 was investigated by PCR and
DNA direct sequencing. EBV type-1 and -2
was defined by PCR analysis of EBNA-2 and
EBNA-3C genes. Analysis of the C-terminal
binding/dimerization domain of EBNA-1
showed a marked degree of sequence heterogeneity both in PEL and in PBMNC from
HIV+ individuals without lymphoma, with
no association between specific EBNA-1
variants and PEL samples. The determination of LMP-1 deletion status revealed the
presence of the ∆30LMP-1 gene in 5/15
(33%) PEL, while a wild type LMP-1 gene
was detected in 10/15 (67%) samples.
Based on PCR analysis of EBNA-2 and EBNA3C, EBV type-1 infection occurred in 11/15
(73%) PEL, while EBV type-2 was harbored
by 4/15 (27%) samples. These results indicate that the distribution of EBV variants
detected in PEL reflects the molecular profile of the virus found in the control population. Therefore, collectively these data
argue against a pathogenetic role of EBV in
PEL development.

P085
AIDS-RELATED PRIMARY CENTRAL
NERVOUS SYSTEM LYMPHOMAS
ASSOCIATE WITH THE ONCOGENIC
∆ 69LMP-1 VARIANT OF EPSTEIN-BARR
VIRUS (EBV)
L. FASSONE1, A. ANTINORI2, P. ORESTE3, A. CINGOLANI4,
A. GLOGHINI5, D. CAPELLO1, D. VIVENZA1, G. MIGLIARETTI6,
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AIDS-related primary central nervous sys-
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tem lymphomas (AIDS-PCNSL) represent
a major complication of HIV infection and
are consistently infected by EBV. Based on
the expression of the EBV-encoded latent
membrane protein-1 (LMP-1) and of the
cellular proteins BCL-6 and BCL-2, AIDSPCNSL may be segregated into distinct phenotypic categories (LMP-1+/BCL-2+/BCL-6
and LMP-1/BCL-2/BCL-6+) which have
been suggested to bear clinical relevance.
Here, we aimed at characterizing the molecular heterogeneity of EBV infection in
AIDS-PCNSL and at defining its relationship with the phenotypic variability of the
disease. Forty-six AIDS-PCNSL were included in the study. The LMP-1 molecular
variant and EBNA-1 hypervariability were
defined by DNA sequencing. Definition of
EBV type-1/type-2 was performed by PCR
analysis. Expression of LMP-1, BCL-2 and
BCL-6 was assessed by immunohistochemistry (IHC). A single form of EBV was detected in 40/44 AIDS-PCNSL based on conventional typing. A 69 bp deletion in the
LMP-1 C-terminus (∆69LMP-1) occurred at
higher frequency in AIDS-PCNSL (7/44;
15.9%) than systemic AIDS-NHL (1/33;
p<0.01). The frequency of wild type LMP-1
(27/44; 61.4%) and ∆30LMP-1 (12/44;
27.2%) was similar in AIDS-PCNSL and in
systemic AIDS-NHL. EBNA-1 typing showed
marked hypervariability with no predominant pattern. More than one EBNA-1 variant was present in 12 AIDS-PCNSL, suggesting multiple EBV infections or, alternatively, ongoing mutation of a single EBV
strain. No preferential occurrence of EBV
type 1 (31/42; 73.8%) or type 2 (9/42;
21.4%) was observed in AIDS-PCNSL. The
two main phenotypes of AIDS-PCNSL (LMP1+/BCL-2+/BCL-6 and LMP-1/BCL-2/BCL6+) occurred throughout the molecular spectrum of EBV variants detected in the disease.
Based on these results, we conclude that: i)
AIDS-PCNSL selectively associate with
∆69LMP-1, which has been reported to display peculiar growth activity and transforming properties for B-cells in vitro and in vivo;
ii) LMP-1 modulates the BCL-2/BCL-6 expression status of the tumor independent of the
LMP-1 genetic variant; and iii) in contrast to
other B-cell malignancies, AIDS-PCNSL show
a remarkable degree of intratumor EBNA-1
heterogeneity with no preferential association with a specific variant.

P086
INCIDENCE AND CLINICAL
CORRELATIONS OF BCL6 5
MUTATIONS IN B-DIFFUSE LARGE CELL
LYMPHOMA (B-DLCL)
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Introduction: genetic alterations of BCL6
gene include gross rearrangement and point
mutations of the 5region. Both have been
described in B-DLCL. Mutations of BCL6 are
more frequent, but their clinical correlations
have not been thoroughly studied so far.
Patients and Methods: the presence of
mutations of BCL6 was analyzed in samples
of lymphonodes or bone marrow collected
at diagnosis in 72 patients (pts) with BDLCL, all treated with antracycline containing chemotherapy regimens. Results: BCL6
mutations were found in 32 pts (44%): only
six showed a gross rearrangement of BCL6,
two pts harboured BCL2 rearrangement, six
a 6(q) deletion and two a mutation of p53.
Correlations between clinical features at
diagnosis (age, sex, stage, bone marrow
involvement, symptoms, LDH level, bulky,
IPI and n° of extranodal sites) and BCL6
mutations were analyzed. Pts with BCL6
mutations had a significantly higher LDH
level (LDH above normal 72% vs 41%, p <
0.01), however other features were balanced between the two groups. The n° of
extranodal sites were similar in pts with or
without BCL6 mutation. Pts with BCL6 mutation had a slightly higher CR rates (66%
vs 58%) without significative differences.
With a median follow-up of 69 months, 6yr overall survival was 58% vs 44% for pts
with or without BCL6 mutations (p=ns). Pts
with BCL6 mutations had a better disease
free survival (81% vs 49%, p=0.09). In this
group only four pts relapsed, all of them
did so in less than 13 months, compared
with pts without the mutation, who showed
a continuous pattern of relapse up to 69
months. There was a trend for failure free
survival to be better for pts with BCL6 mu-
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tations (58% vs 22%, p=0.09). Conclusions: this study suggests that the analysis of BCL6 mutations may provide a further refinement of prognosis in pts with diffuse B-DLCL. Additional studies, with a
higher number of pts, are needed to better
define the prognostic role of this genetic
lesion.
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Genetic alterations of BCL-6 include gross
rearrangements and mutations of the 5
region of the gene. Mutations of BCL-6 are
acquired during B-cell transit through the
germinal center (GC), thus representing a
histogenetic marker of GC or post-GC derivation of a given B-cell. In order to define
the distribution of BCL-6 mutations in Bcell neoplasia, and in particular among diffuse large cell lymphoma (DLCL) subtypes,
a panel of 302 B-cell tumors representative of the REAL classification was subjected
to mutational analysis of BCL-6. Mutations
were absent or rare in tumors of precursor
and virgin B-cells, namely acute lymphoblastic leukemia (n=46; p<0.001) and
mantle cell lymphoma (2/20; 10%;
p<0.05). Among neoplasms of GC or postGC B-cells, mutations occurred at high frequency in lymphoplasmacytoid lymphoma
(2/5; 40%), follicular lymphoma (FL; 9/
15; 60%), DLCL (61/125; 49%), and
Burkitt lymphoma (13/35; 37%). Among
DLCL, mutations occurred frequently in
systemic nodal DLCL (33/66; 50%), primary extra-nodal DLCL (7/12; 58%), CD5+
DLCL (4/9; 44%), CD30+ DLCL (2/5; 40%),
and primary splenic DLCL (9/15; 60%),
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suggesting a similar histogenesis of these
neoplasms. Conversely, mutations were
rare in primary mediastinal DLCL with sclerosis (1/10; 10.0%; p < 0.01), supporting
a distinct histogenetic pathway for this lymphoma. Longitudinal follow up of DLCL arising from FL transformation showed that
BCL-6 mutations may accumulate during
histologic progression. Mutations also occurred in some B-cell chronic lymphocytic
leukemias (9/30; 30%), small lymphocytic
lymphomas (2/9; 22%) and hairy cell leukemias (2/8; 25%), consistent with the
hypothesis that a fraction of these tumors
are related to GC-like B-cells. The average
frequency of BCL-6 mutation was 2.84 x
10 -3 and was comparable to that of
hypermutated immunoglobulin variable
(IgV) genes in GC B-cells. Analysis of 193
events defined the following pattern of BCL6 mutations. First, single nucleotide substitutions predominate over insertions/deletions. Second, nucleotide transitions occur more frequently than expected
(p<0.005). Third, mutations cluster at high
frequency in specific nucleotide triplets and
RGYW motifs (p<0.05). Finally, T is more
frequently mutated than A (p<0.01), suggesting strand polarity. Collectively, this
mutation pattern is reminiscent of that of
IgV genes. The implications of these data
are threefold: i) mutations of BCL-6 cluster with B-cell neoplasms derived from GC
or post GC B-cells; ii) the absence of BCL6 mutations indicates that primary mediastinal DLCL with sclerosis is histogenetically distinct from other DLCL subtypes;
iii) the similarity in the mutation pattern
of BCL-6 and IgV suggests that these mutations are caused by similar mechanisms.
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CVI is the most common symptomatic
primary antibody deficiency syndrome. Patients affected by CVI frequently develop
non-Hodgkin lymphomas (NHL) with a relative risk approximating 400. CVI-related
NHL are represented in virtually all cases
by B-lineage diffuse large cell lymphomas
(DLCL) which frequently involve extranodal
sites and display an aggressive clinical behavior. The molecular pathogenesis of CVIrelated NHL (CVI-NHL) is unknown. Because
CVI-related DLCL (CVI-DLCL) clinically and
histologically mimick DLCL arising in other
immunodeficiency settings, we postulated
that similar molecular pathways may be
shared by CVI-NHL, AIDS-related NHL and
posttransplant-related NHL. One such molecular pathway may be represented by
genetic alterations of the BCL-6 protooncogene, which associate with a significant fraction of AIDS-related and
posttransplant-related DLCL. Here we aimed
at providing a detailed molecular characterization of CVI-NHL. All cases investigated
(n=3) were represented by B-lineage DLCL
which had developed after a median interval of 14 years after CVI diagnosis. Rearrangements of BCL-6 were detected in 2/3
cases examined. All three CVI-DLCL also
harbored point mutations of the BCL-6 5'
noncoding regions. The number and molecular pattern of BCL-6 mutations in CVIDLCL were similar to that detected in DLCL
of immunocompetent hosts as well as DLCL
arising in other immunodeficiency settings.
Microsatellite instability (MSI) occured in
one CVI-DLCL devoid of BCL-6 alterations.

All CVI-DLCL analyzed scored negative for
genetic lesions of BCL-2, p53, c-MYC, REL
as well as for viral infection by EBV and
HHV-8. These results bear pathogenetic and
histogenetic implications for CVI-DLCL development. With respect to pathogenesis,
the association of BCL-6 rearrangements
with CVI-DLCL suggests that BCL-6 lesions
are a common molecular pathway of immunodeficiency-related lymphomas, independent of the precise immunodeficiency
setting. The association with lesions of BCL6, but not of BCL-2 and p53, suggests that
CVI-DLCL mimick the de novo molecular
pathway of DLCL (BCL-6 rearrangements)
as opposed to the pathway of transformed
DLCL (BCL-2 + p53 lesions). These data
also clarify CVI-DLCL histogenesis. Since
mutations of BCL-6 are acquired during
normal B-cell transit through the germinal
center (GC), the association of BCL-6 mutations with CVI-DLCL suggests that these
lymphomas are histogenetically related to
germinal center B-cells. In addition, the
finding of BCL-6 mutations in CVI-DLCL
sheds light on the immunobiology of CVI,
demonstrating that this immunodeficiency
is permissive for a major molecular mechanism normally active in the GC.

P089
EVALUATION OF MTS1 GENE
DELETION, A CYCLIN-DEPENDENT
KINASE INHIBITOR, IN NHL
V. MEDICI, F. GIACOBBI, G. BONACORSI, G. VINCI,
M. COSENZA, P. TEMPERANI

Depart.Medical Sciences-Internal Medicine and
Hematology Section, University of Modena
Data on molecular processes, which regulate and control cell cycle progression, have
led to the identification of three major
groups of proteins. The first two, cyclins and
cyclin-dependent kinases (CDK), are considered to be positive regulators of the cell
cycle. The family of the cyclin-dependent
kinase inhibitors (CDKi), more recently discovered, are able to interact physically with
cyclins and CDKs, inhibiting the formation
and the stability of the cyclin-CDK complexes and thus the progression of the cell
cycle. One of these inhibitors, the p16 protein, is encoded by the CDKN2 gene, renamed MTS1 (multiple tumor suppressor
1), which maps on chromosome 9, band

37th Congress of the Italian Society of Hematology

p21-22. This protein is able to bind cyclindependent kinase CDK4 and CDK6, thereby
inhibiting the formation of the cyclinD/
CDK4-6 complexes, which are crucial to the
G1/S transition. Inactivation, loss of
heterozigosity and deletion of MTS1 has
been found in many solid tumors. To evaluate the deletion of the MTS1 locus in nonHodgkins lymphomas (NHLs), we selected
38 lymphomatous cell populations with different grades of malignancy and abnormal
karyotype, 16 of which showed numerical
and structural rearrangements of chromosome 9. For this molecular cytogenetic
study we utilized: a) YAC clone 760C6, representative of the entire MTS1 sequence
(G.C.C.,19,273,1997); b) YAC clone 874C7,
approximatly 10 Mb up-stream from the
760C6; c) probe D9Z1 (Oncor Appligene).
FISH analysis of YAC 760C6 detected both
heterozigous and homozigous deletions of
the MTS1 gene in lymphomatous cells with
different 9p rearrangements as well as normal chromosome 9 by conventional cytogenetic.
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SINGLE CELL PCR TECHNIQUE AND
IMMUNOHISTOCHEMISTRY
DEMONSTRATE HUMAN HERPESVIRUS6 (HHV-6) INFECTION OF REEDSTERNBERG CELLS IN HODGKINS
DISEASE
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We studied the expression of HHV-6 antigens of the early (p41) and late (p101K,
gp106, gp116) phases of viral cycle in 15
non-Hodgkins lymphomas, 14 Hodgkins
disease (HD) cases, 5 angioimmunoblastic
lymphadenopathies, 14 reactive lymphadenopathies, and 2 cases of Rosai Dorfman
(RD) disease. In lymphomatous tissues, the
expression of late antigens was documented
only in reactive cells. Of note, the expression of the early p41 antigen was detected
in the so-called mummified Reed-Sternberg (R-S) cells, in two HD cases showing
such a high copy number of viral sequences
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to be detectable by Southern blot analysis.
Single cell PCR technique showed HHV-6
DNA also in isolated, viable R-S cells. Both
HD patients were female, 27 and 28 yr old
respectively, and the histologic type was
nodular sclerosis/lymphocyte depleted. Of
interest, both cases were Epstein-Barr
(EBV) negative as assessed by in situ for
EBER transcript and immunohistochemistry for latent membrane protein 1 expression. In reactive lymphadenopathies, the
HHV-6 late antigen expressing cells were
plasma cells, histiocytes and granulocytes,
in interfollicular areas. In both cases of RD
disease the p101K showed an intense staining in follicular dendritic cells of germinal
centers, while the gp106 exhibited an intense cytoplasmic reaction in the abnormal
histiocytes, which represent the histologic
hallmark of the disease. The expression of
HHV-6 antigens is tightly controlled in lymphoid tissues in vivo, but the detection of a
unique pattern of viral late antigen expression in RD disease suggests a possible
pathogenetic involvement of HHV-6 in some
cases of this rare disorder. We provide the
first in vivo evidence of HHV-6 tropism for
R-S cells in EBV negative HD disease in
young adults.
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RETROVIRAL-MEDIATED GENE
TRANSFER TO HUMAN CORD BLOOD
STEM CELLS WITH IN VIVO
REPOPULATING POTENTIAL
F. SANAVIO, M.T. SCIURPI, L. LANFRANCONE, P.G. PELICCI,
M. AGLIETTA, W. PIACIBELLO
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IRCC Institute for Cancer Research, Torino University Medical School, and European Institute of
Oncology, Milano
Transduction of pluripotent hematopoietic
stem cells using recombinant retroviruses
forms the basis of most current strategies
for the correction of single gene defects.
The availability of a rapid selectable marker,
such as the Green Fluorescent Protein (GFP)
is thought to be of great importance to study
major variables influencing the efficiency
of gene transfer as well as to track the progeny of transduced cells. In the present study
a retroviral expression vector (PINCO) that
allows high efficiency transfer and selection of hematopoietic progenitor cells has
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been used to infect CD34+ cord blood cells
recruited to proliferate and self-renew in a
stroma-free suspension culture in the presence of FLT3 ligand (FL), Thrombopoietin
(TPO), Stem Cell Factor (SCF) and
Interleukin 6 (IL6). Starting from a Moloney
ML-Retroviral vector, a GFP-EBV/Retroviral
vector has been generated which expresses
the GFP as selectable marker (under the
control of the CMV promoter) and incorporates a nuclear replication and retention of
the EBV for episomal replication. CD34+
cells were separated from several cord blood
samples and then pooled, to overcome differences between samples. Cells were
preincubated in a stroma-free liquid culture
for as little as a few hours up to several
weeks. Gene transfer procedure was carried out by using viral containing supernatants produced by the Phoenix amphotropic
packaging cell line. CD34+ cells were efficiently transduced; trasduction efficiency
was dependent upon the presence of serum, duration of prestimulation of the cells
and conditions of exposure to viral supernatants. 30 to 50% of the colonies generated by the CD34+ cells were fluorescent.
GFP-expressing cells were also detected in
the (Long Term Culture- Initiating Cells)
LTC-IC assay after 5 to 6 weeks of coculture
on irradiated stroma layers. During the
transduction procedure the absolute numbers of LTC-IC increased more than 10-fold
and the number of CFU-GM+BFU-E+CFUMk increased more than 50-fold. Bone marrow cells of NOD/SCID mice which were
transplanted with CD34+ cells after transfection procedures did contain variable percentages of human cells (4 to 20%), a good
percentage of which were positive.

P092
T-LYMPHOCYTE FUNCTION AFTER
RETROVIRAL MEDIATED THYMIDINE
KINASE GENE TRANSFER AND G418
SELECTION
S. DI FLORIO, M. DI IANNI, G. VENDITTI, L. OLIVIERI,
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Generation of an efficient Graft-versusLeukemia effect (GvL) in patients with
haematological malignancies who relapse

after allogeneic bone marrow transplantation, depends in part on the number of infused T-lymphocytes. At present GvL cannot be achieved without inducing concomitant Graft versus Host Disease (GvHD), thus
one strategy is to try to modulate this GvL/
GvHD ratio. We engineered human T-lymphocytes with herpes virus thymidine kinase (HSV-tk) and neomycine resistance
genes (Neo), using an LXSN-derived vector which confers a ganciclovir-specific sensitivity to the transduced T-cells. Ten transduction procedures were performed using
lymphocytaphereses products obtained
from healthy donors. We used 2 different
techniques: standard cell-free supernatant
infection and co-cultivation. Transduction
efficiency was evaluated by semiquantitative
PCR. We analysed immunophenotiping, proliferation, Interleukin 2 (IL-2) production,
alloreactivity in a mixed lymphocyte culture
and clonogenicity during the different stages
of retroviral infection and selection. 7 days
selection with 0.6 mg/mL G418 resulted in
a cell population which was inhibited by gvc
treatment (10 days Gcv 1µg/ml). The percentage of infected cells increased from 15% before selection to over 90% after G418
selection when viral supernatant infection
was used, and from 30-40% to over 90%
in the co-cultivation experiments. HSV-tk
transduction and G418 selection did not
change the lymphocyte phenotype. Trivial
differences emerged between controls and
infected populations at all timepoints demonstrating that retroviral infection has minimal effects on lymphocyte subset composition. The transduced selected lymphocytes
expressed CD3 in 86.9 to 94%, CD4 in 54
to 83.6%, CD8 in 45 to 62%, HLA-DR in
55.5 to 86.7% of cells. The expression of
CD16+ ranged from 4.3 to 4.7% and CD19+
from 0.6 to 3.2%. We demonstrated that
transduced/selected populations, though
less responsive to IL-2 than control cells,
retained their proliferative activity,
alloresponsiveness, ability to produce and
respond to IL-2. Compared with control
populations, their clonogenicity, as assessed
by Limiting Dilution Assays (LDA) was reduced after retroviral infection and G418
selection by 1.6 and 2.9 logs respectively
with both viral supernatant incubation and
coculture procedures. These results show
T-lymphocytes can be transduced on a large
scale using tk-Neo vector. However retroviral vector infection and G418 selection significantly reduce T-lymphocyte clonogenicity as defined by Limiting Dilution Analy-
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sis (LDA). Since this assay is a very sensitive method for detecting and quantifying
functional T-lymphocytes, our results could
have important implications for defining the
number of engineered T-lymphocytes required to generate an efficient GvL.

P093
5-AZACYTIDINE AND PREVENTION OF
PROVIRAL DNA HYPERMETHYLATION:
IMPLICATION FOR GENE THERAPY
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A. TABILIO
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Perugia University, Perugia, Italy
Retroviral vectors efficiently insert exogenous genes into a wide range of human
cells and have been extensively studied in
an attempt to develop gene therapy protocols. Although gene transfer is generally
successful, high level, long-term expression
in primary cells is problematic. One of the
major drawbacks is in vitro and in vivo inhibition of transgene expression because of
DNA methylation. The DNA demethylating
agent 5' azacytidine (aza-C) is reported to
reactivate transgene expression (Hoeben et
al., J. Virol. 65:904, 1991). We used a
bicistronic retroviral vector to transduce the
U937 human cell line. Through an Internal
Ribosome Entry Site (IRES) sequence the
vector co-transfers the Herpes Simplex Virus type 1 thymidine kinase gene (HSV-tk),
which induces sensitivity to ganciclovir
(gcv), and a marker gene, the bacterial
beta-galactosidase gene (lacZ). The clone
used for further studies (VB71) was 90%
lacZ+ and ganciclovir sensitive. Tumours
were induced in SCID mice by intraperitoneal injection of VB71 cells (3x106). Group
I (controls) was injected with 3x106 cells;
group II with cells followed by 5aza-C (2
mg/Kg every 48 hr until tumour onset);
group III cells followed by gcv (10 mg/Kg
from day + 1 after VB71 injection and prolonged until the onset of tumour); group
IV cells + aza-C as in group II + gcv as in
group III. Long-term analysis of lacZ gene
expression in the VB71 clone showed the
percentage of lacZ positive cells remained
stable for 1 month and then fell significantly
to about 2% after 2 months culture. Treatment of the population containing 2% of
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lacZ positive cells with aza-C for 3 days
raised the percentage of lacZ positive cells
to baseline values. LacZ positive cells in the
tumour masses after sacrifice was weak (12%) in control group, while in mice treated
with aza-C was mantained at 90%. The
delay in tumour onset was significanly
longer when animals were treated with both
aza-C and gcv (p<0.0001) compared with
animals treated with gcv or with aza-C
alone. Southern blot analysis clearly showed
in vivo loss of transgene expression was
due to transgene hypermethylation in
groups I and III. These data show: 1)
transgene expression decreases in vitro and
in vivo over time; 2) 5aza-C restores expression in vitro; 3) gene silencing is due
to proviral DNA hypermethylation mechanisms; 4) 5aza-C prevents in vivo methylation.
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T LYMPHOCYTES TRANSDUCTION
WITH HSV-TK GENE: A COMPARISON
OF FOUR DIFFERENT INFECTION
PROTOCOLS
G. VENDITTI, M. DI IANNI, S. DI FLORIO, F. FALZETTI,
A. TABILIO
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Recombinant retroviruses infect several
types of cells and stably integrate transgenes into host genomes. Nevertheless transduction by means of retroviral vectors is
currently limited by low gene transfer efficiency. We engineered human T-lymphocytes with herpes virus thymidine kinase
(HSV-tk)/neomycin resistance genes
(NeoR), using an LXSN-derived vector which
confers a ganciclovir-specific sensitivity on
the transduced T-cells. We used 4 different
techniques: standard supernatant infection,
supernatant infection plus centrifugation
steps, supernatant infection on fibronectin
fragments (CH-296) coated wells and cocultivation. Lymphocytes from healthy donors were activated by PHA/IL-2, transduced and then selected by G418 (0.6 mg/
ml for 7 days). Transduction efficiency was
evaluated by semiquantitative PCR. In all
transduction procedures 7 days selection
with G418 yielded a population inhibited
by 10 days treatment with gcv 1 µg/mL. No
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significant effect was observed on
untransduced populations. No differences
were seen in terms of immunophenotyping
in the different lymphocytes subpopulations. Using the standard supernatant infection, the rate of infection was extremely
low (< 5%). After adding the centrifugation step or performing supernatant infection on fibronectin fragments coated wells,
PCR analysis showed a 30-40 % rate of
transduced cells. After infection by co-cultivation the rate of transduced cells was 3040%. PCR analysis after G418 selection in
all 4 different infection protocols showed a
95-100% of transduced cells. These results
demonstrate centrifugation and fibronectin
based protocols provide equivalent rates of
transduced cells. Co-cultivation, even if
equally efficient in terms of infection rates,
seems be more toxic for transduced cells.
Furthermore lack of reproducibility and
safety makes co-cultivation unsuitable for
clinical studies. In conclusion, we suggest
the centrifugation-based protocol is, when
large quantities of T lymphocytes are being processed, easier to perform than the
fibronectin-based protocols.

P095
EFFICIENT EX-VIVO
IMMUNOSELECTION OF ∆LNGFRTRANSDUCED MOBILIZED CD34+ CELLS
S. DEOLA, M. BREGNI, F. FICARA, J. DANDO, C. BORDIGNON,
A. AIUTI

Telethon Institute for Gene Therapy (TIGET), and
Bone Marrow Transplantation Unit, Istituto
Scientifico H. San Raffaele, Milano, Italy
Gene marking represents a unique model
to study the biology of transplantation, and
to predict the feasibility of hematopoietic
gene therapy approaches for genetic and
malignant diseases. Problems related to this
strategy are low transduction rate of CD34+
cells, host immune response to the
transgene, and the competition by
unmanipulated CD34+ cells infused together with marked cells to ensure hematopoietic recovery. We have designed a gene
marking protocol in patients undergoing
autografting after high-dose chemotherapy
for solid tumors. In this study, mobilized
CD34+ cells will be transduced with a
retroviral vector encoding for the truncated
form of the human low-affinity receptor for

nerve growth factor (∆LNGFR), which is
expressed on the cell surface of transduced
cells, and then ∆LNGFR+ cells will be selected for transgene expression. Reinfusion
of marked CD34+ cells as the prevalent
source of hematopoietic cells should avoid
competition by unmanipulated cells, and
allow to study the short- and long-term
reconstitution and the differentiation potential of transduced CD34+ cells. For this
purpose, we transduced mobilized CD34+
cells in the presence of retronectin and
cytokines (TPO, Flt3-ligand and SCF at 50
ng/ml), and evaluated by indirect flow
cytometry the expression of the marker
gene over time, in order to decide the optimal timing for selection of transduced cells.
∆LNGFR+ cells were purified by a MINIMACS
Multisort immunoselection device, using a
biotinylated anti-NGFR antibody and
streptavidin-conjugated microbeads. In preliminary experiments, we observed
7.7+0.45% and 14.4+0.75% recovery
(mean+SD) of NGFR+/CD34+ cells at 24
and 48 hours, respectively, thus we chose
to select transduced cells at 48 hours. Results are as reported in the Table
INPUT
CD34+

PERCENT 91+8.5
YIELD
100

POSTTRANSDUCTION
CD34+
NGFR+/
CD34+

80.6+3.0
142.1

∆ LNGFR
POST -∆
IMMUNOSELECTION
CD34+
NGFR+ NGFR+/
CD34+

17.0+3.2 71.5+15.1 87.0+10.5 92.2+7.4
24.0
15.5
18.6
14.3

The immunoselection 48 hours post-transduction improved NGFR+/CD34+ cell purity from 17.0% to 92.2%, with a final yield
of 59.5% of transduced CD34+ cells. The
MINIMACS immunoselection system offers
the possibility to scale up the procedure in
a clinical setting.

P096
EVALUATION OF EXPRESSION AND
PHOSPHORYLATION STATUS OF SHC
ADAPTOR PROTEINS AND ERK-JNK
MAP KINASES IN EX VIVO EXPANDED
HEMATOPOIETIC STEM CELLS
L. GAMMAITONI, S. PINELLI, P. LUNGHI, A. ALBERTINI,
M. GUNETTI, W. PIACIBELLO, A. BONATI, M. AGLIETTA

Dept of Biomedical Sciences and Human Oncology,
Hematology/Oncology Section, University of Torino
and IRCC Candiolo, Italy; Institute of Medical
Pathology, University of Parma, Italy
Aim of our studies was to obtain useful
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information for better understanding the
role of Shc adaptor proteins and ERK-JNK
MAP kinases in human cord blood hematopoietic self-renewing stem cells. The ideal
model could be represented by CD34+ CB
cells which are induced to expand in the
presence of FL and TPO, and CD34+ CB cells
which are induced to differentiate after IL3
addition. Shc adptor proteins showed an
high phosphorylation status in the expanded CD34+ CB cells, before and after
IL3 addition. In particular, the levels of
p66Shc isoform expression and phosphorylation in the expanded CD34+ CB cells
after IL3-induced differentiation significantly increased, suggesting that this
isoform could play a specific role in the
mechanisms of stem cell differentiation.
Conversely, p46/p52Shc isoforms could
have the prevalent function to transmit signals that stimulate the expansion of the selfrenewing pool of CD34+ CB cells, under the
negative control of p66Shc. Both p42/
p44ERK isoforms resulted strongly activated
in the CD34- CB cells after IL3 addition.
Phosphorylation levels of p42ERK were
about twofold higher in the CD34+ CB cells
before IL3 addition than in the CD34+ CB
cells after IL3-induced differentiation. These
data support an important activity of ERK
in the mechanisms of stem cell differentiation. JNK MAP kinases showed an high phosphorylation status in the CD34+ CB cells in
basal condition, after expansion with FL and
TPO, and after IL3-induced differentiation.
These data suggest that JNK may participate in the mechanisms that regulate hematopoietic stem cell proliferation and
differentiation.To conclude, we found that
survival, self-renewal and differentiation of
hematopoietic stem cells are regulated by
a network of signaling proteins. The different phases of hematopoiesis are regulated
by subtle balance of the expression levels
and the activity of the different adaptor
proteins and kinases and of their isoforms.
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P097
INVOLVEMENT OF H-NUC GENE IN
POLIPLOIDIZATION OF
MEGAKARYOCYTES
G. CAVALLONI, E. ALLIA, A. DANÈ, M. SIRENO, E. LAMAS,
W. PIACIBELLO, C. BRÉCHOT, M. AGLIETTA

Dept of Biomedical Sciences and Human Oncology,
Hematology/Oncology Section, University of Torino
and IRCC Candiolo, Italy; University of Paris,
Necker Enfants-malades, France
Terminal differentiation of megakaryocytes is characterized by cell size growth,
increase of ploidy and generation of specific proteins such as platelet factor 4, βthromboglobulin, CD41, CD42, CD61. It has
been shown that endomitosis is a major
cause of megakaryocyte polyploidization,
although the underlying mechanism is
largely unknown. Based on recent data
showing the involvement of nuc2 and Tg737
genes on yeast and hepatocyte polyploid
cell formation, we used human leukaemic
cell lines K562 to investigate the role of hnuc in late stage of megakaryocytic differentiation including polyploidization and
functional maturation. In this study two
different types of pharmacologic modulators of the cell cycle, nocodazole and TPA,
were used to investigate the mechanism of
megakaryocytic differentiation. K562 cells
were seeded in the absence or presence of
either nocodazole or TPA and flow cytometry
analysis was performed to measure DNA
content and the expression of CD41 as specific marker for megakaryocytic differentiation; in addition total RNA was isolated and
subjected to Northern blot analysis for nuc2
mRNA expression. Results deriving from
these experiments show that treatment with
microtubule depolymerizing agent,
nocodazole, preferentially induces
polyploidization of K562 cells with a relatively small increase in CD41 marker. About
80% of the cells after 24 hours of treatment become 4N. TPA also had a similar
effect on cells, but it was much weaker than
that nocodazole; the percentage of polyploid cells was maximal between 3 to 5 days,
with about 20%. In contrast TPA provoked
a dramatic increase in CD41 expression.
These results raise the idea that two distinct processes of the late stage of megakaryocytic differentiation, polyploidization
and cytoplasmic maturation, may occur independently, although they must be inter-
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related. Preliminary data obtained from
Northern blot analysis indicated that there
was a low increase of nuc2 mRNA expression after 24 hours of treatment with
nocodazole and after 48 hours of treatment
with TPA.

P098
SSP-PCR HLA-DR AND HLA-A LOW
RESOLUTION IN THE EVALUATION OF
CONTAMINATION BY MATERNAL
DECIDUA IN PRENATAL DIAGNOSIS
P. RANIERI, A. PALMA, D. CAMPANALE, G. DELIOS, N.TANNOIA

Chair of Hematology II  University of Bari
Possibility of contamination by maternal
cells in the CVS prenatal diagnosis has been
described. That could be caused by physicians unskilfulness in drawing or in separating fetal material. The contamination of
cells with maternal chromosome set could
have serious consequences for the diagnosis. To solve this problem new laboratory
methods have been used to detect contamination of maternal cells in fetal tissues obtained. To data different methods of molecular biology have been used to examine
polimorfic regions in the DNA among them
IgJH (chromosome 14), ApoB (chromosome 2), D1S80 (chromosome 1) and
others.Setting up a sensible, specific, informative, simple and cheaper method has
been our objective. We consider the molecular analysis of regions with great polymorphism such as HLA genes II class
(DRB1) and I class (A) in the prenatal diagnosis a particularly valid method. Chorial
villus have been drawed at 11st week of
pregnancy during prenatal diagnosis of ß
thalassemia. Contamination of fetal DNA
with maternal DNA at 0.5%, 1 %, 3%, 5%
have been set up to evaluate the sensibility of the method. The allelic characterization of the family nucleus and of the contaminations have been realized by amplification of DNA by SSP-PCR (Dynal kit)
method, using kits HLA-DRB1 low resolution and HLA-A low resolution. Ten
samples of fetal DNA have been examinated
before and after simulation of contamination. For our results the methods is not sensible for a contamination of 0.5%. The pattern of maternal bands begins slightly evident for a contamination of 1%, but it is
not diagnostic. Tha maternal HLA pattern

is undetectable from fetal one for contaminations of 3% and 5%. To conclude, the
HLA molecular study is a sensible, specific,
fast (about 3 hours) and useful method in
the prenatal diagnosis of genetic deseases.

P099
PCR-DETECTION OF RESIDUAL
MYELOMA CELLS AFTER POSITIVE
SELECTION OF CD34+ CELLS WITH
MILTENYI IMMUNOMAGNETIC CELL
SORTING SYSTEM
*C. VOENA, *E. ZAPPONE, C. CASTELLINO, * M. SALOMONI,
*L. FARINA, P. OMEDÈ, M. BOCCADORO, A. PILERI,
*P. CORRADINI

*Unità Trapianto di Midollo Osseo, Istituto
Scientifico H.S. Raffaele, Milano; Divisione
Universitaria di Ematologia; Az. Ospedaliera
San Giovanni Battista - Torino, Italy
High-dose (HD) chemotherapy followed by
autologous transplantation of hematopoietic cells is increasingly used for the treatment of multiple myeloma (MM). We and
others have already demonstrated that
autologous grafts are virtually always contaminated by residual myeloma cells. In
order to reduce tumor cell contamination,
several in vitro purging strategies have been
developed. In this study, we have evaluated the efficacy of the Miltenyi cell separation system both on small and large scale
experiments. The Miltenyi MiniMACS has
been used to test 14 peripheral blood progenitor cell (PBPC) harvests from 6 patients
with MM. PBPC were collected after cyclophosphamide 7g/sm followed by G-CSF 5
mcg/kg. The MiniMACS system was used
for small scale positive selection of CD34+
cells. Samples from PBPC harvests contained a mean of 98.5 x 106 cells (range
78-180), with a 2,5% mean percentage of
CD34+ cells (range 0.48-11). The mean
purity after the selection was 94.5% (range
54-99.3), whereas the mean CD34+ recovery was 34% (range 10-73). Myeloma cell
contamination has ben evaluated before
and after in vitro purging by nested-PCR
with a molecular marker derived from IgH
gene rearrangement. Our results show that
it is possible to obtain PCR-negative cells
after in vitro purging procedures (3 of 6
evaluable harvests). Based upon these findings, we have started large scale experiments. PBPC from 3 MM patients (contain-
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ing a mean of 24 x 109 nucleated cells) have
been purged using CliniMACS device. The
positive selection of CD34+ cells resulted in
a highly purified population of hematopoietic progenitor cells with a mean purity of
90.4% (range 81-96.2), and a mean recovery of 77.2% (range 76.4-78.4). After
purging procedure, plasma cells were
consistenly reduced by flow cytometry
analysis; qualitative and quantitative PCR
analysis is ongoing.

P100
ALLOGENEIC BONE MARROW
TRANSPLANTATION IN B
LYMPHOPROLIFERATIVE DISEASE:
MINIMAL RESIDUAL DISEASE
ANALYSIS DURING THE FOLLOW-UP
R. GRASSO, M. MIGLINO, D. PIETRASANTA, G. PALMISANO,
G. BERISSO, L. CANEPA, I. PIERRI, M. CLAVIO, S. QUINTINO,
M. CAVALIERE, G. BELTRAMI, S. GATTO, F. BALLERINI,
P. CARRARA, A. BACIGALUPO, M. GOBBI

Department of Haematology, S. Martino Hospital
and University of Genoa
Allogeneic bone marrow transplantation is
a
therapeutic
approach
for
B
lymphoproliferative diseases that is often
able to cure the patients. However in some
cases after a variable period the disease relapses. Our study purpose is to identify a
clonality marker suitable in the analysis of
each case. IgH gene rearrangement can be
a useful tool to investigate the nature of the
remission. In our lab we have recently standardized a PCR technique of IgH locus,
simple, rapid and reliable based on the sequential amplification primed by the consecutive use of oligonucleotide specific for
VH leader, FR1, FR2, FR3 and Joining
Consesus Region of the variable region of
IgH locus. The amplified product is visualized on SSCP with poliacrylamide gradient
that enable us to obtain a run based on
the lenght of the band and its nucleotide
sequence. Until now we have studied 40
patients (18 ALL, 2 high grade NHL, 5 LLC,
7 multiple myeloma and 8 low grade NHL).
Our study shows that in low grade
lymphoproliferative disease the disappearance of the clonal band often occurs after
several months from the transplantation.
In high grade and acute lymphoproliferative
diseases the wash out of neoplastic cells is
more rapid. The donor lymphocytes admin-
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istered post transplant in some high risk
patients are often able to accelerate or induce the disappearance of clonal rearrangement band. In every case the reappearance
of the clonal band following a period of
molecular complete remission is predictive
of disease relapse.

P101
DOUBLE BCR/ABL FUSION SIGNALS
DETECTED BY A HIGHLY SENSITIVE
FISH METHOD TO IDENTIFY t(9;22) IN
ADULT ACUTE LYMPHOBLASTIC
LEUKEMIA
M. MANCINI
GROUP

ON BEHALF OF THE

GIMEMA COOPERATIVE STUDY

Department of Cellular Biotechnologies and Hematology, University La Sapienza Rome, Italy
t(9;22) (q34;q11) occurs in about 25%
of adult acute lymphoblastic leukemia
(ALL). In view of the very poor prognosis,
the identification of such cases is mandatory. While the efficacy of FISH analysis with
ABL and BCR probes in chronic myelogenous
leukemia is well documented, its role in ALL
has so far been investigated in small series
of selected patients. In such studies, probes
detecting a single BCR/ABL fusion signal
on the Ph chromosome (S-FISH) were used.
We performed a prospective dual color FISH
study in 47 consecutive adult ALL patients
(16 females and 31 males, median age 34,
range 17-59) included in the GIMEMA 0496
ALL trial. New commercial DNA probes
(Oncor, Gaithesburg, MD) that span
the common breakpoints of the
t(9;22)(q34;q11) and that detect a double
BCR/ABL fusion signal (D-FISH) both on the
abnormal chromosome 9 and on the Ph
chromosome, have been utilized. By DFISH, the number of false positive cells
decreases dramatically. In fact, the percentage of cells with false positive fusion signals found in normal controls was only
1.2%, so the cut-off level could be fixed at
3% (mean ± 3SD). The results were compared with conventional cytogenetics (CC)
and RT-PCR in order to evaluate the reliability and specificity of this FISH method
for the detection of the Ph translocation.
Four of the 47 cases studied (8.5%) proved
not evaluable by FISH, probably due to bone
marrow cell damage related to the overnight sample dispatch. In the remaining 43
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samples, interphase D-FISH detected a
BCR/ABL fusion in 11 (25%) with a high
percentage of rearranged nuclei (median
55% range 48-84%). CC was carried out
successfully in 22/43 cases (54%) and a
classical t(9;22) was identified in 7 (17%);
the remaining 4 cases with a BCR/ABL rearrangement by D-FISH, were not
evaluable by CC. RT-PCR was performed in
41 cases and a BCR/ABL fusion gene was
found in 10 (24%); all these cases were
also positive by D-FISH. One case with a
t(9;22) by CC, confirmed by D-FISH, proved
repeatedly negative by RT-PCR. Interphase
D-FISH emerges as a very reliable tool for
the detection of BCR/ABL in ALL patients at
diagnosis. Its sensitivity is clearly higher
than CC and it may also identify cases with
unusual BCR/ABL breakpoint.

P102
ACUTE MYELOID LEUKEMIA
EVOLVING FROM MYELODYSPLASIA: FISH CHARACTERIZATION OF dmin
CHROMOSOMES
P. TEMPERANI, G. GIACOBBI, G. BONACORSI, P. BAROZZI,
G. EMILIA, G. TORELLI

Dept Medical Science - Internal Medicine and
Hematology Section - University of Modena
Cancer cells may contain multiple copies
of structural normal oncogenes such as CMYC or multidrug resistance genes such as
MDR1. Double minute chromosomes (dmin)
are a cytogenetic manifestation of gene amplification and a sign of disease progression rather than a primary malignant event.
We describe a case of 52-year-old woman
diagnosed with Polycythemia vera (PV) in
1975. She received busulfan therapy for
approximately twenty years, then she developed
myelodysplasia
(ringed
sideroblasts, dysgranulocytopoiesis and
excess of blasts) that evolved in overt leukemia. Peripheral blasts, over 45%, were
positive for myeloid markers. The patient
treated with Idarubicin plus high dose of
ARA-C died during induction therapy due
to pneumonitis. The first cytogenetic analysis, performed during the acute phase on
pheripheral blast cells, showed a karyotype:
45,XX, -3, -5, mar7, +8, add(12p),
del(13q), add(17p), -19, +mar, dmin. Fluorescence in situ hybridization (FISH) by
Three-Color procedure was performed to

identify the nature of the dmin chromosome. The results of this screening defined
a unique origin of this DNA which resulted
from chromosome 13. Two amplicons
mapped on chromosome 13, band q14 and
q32, were described in rabdomiosarcoma
and two genes associated with leukemogenesis, ZNF198 and LCP1, were mapped
on band q12 and q14 respectively. In order
to identify the native locus of dmins DNA
we are planning FISH analysis, with a panel
of YAC and PAC clones rappresentative of
the described bands of chromosome 13, and
experiments of dmin chromosomes microdissection followed by retrohybridisation of
DOP-PCR product of their DNA.

P103
CYTOGENETIC OF AML AND RARE
STRUCTURAL CHROMOSOME
REARRANGEMENTS
P. TEMPERANI, F. GIACOBBI, G. BONACORSI, D. DINI,
V. MEDICI, C. FIORANI G. LONGO, G. TORELLI, G. EMILIA

Sez.Med.Int.-Ematologia - Univ. Modena
Cytogenetic, molecular and molecularcytogenetic studies of AMLs describe many
chromosome and gene mutations associated more or less specificaly to the various
types of leukemia. However, the picture of
the AMLs genome remain to be completed.
Data collection based on large series and
common parameters will be useful to make
correlations between clinical features and
cell-biology aspects. We reexamined cytogenetic and FISH data, obtained from leukemic populations of AMLs, from 1989 up
to March 1999. All AMLs constist of 156
cases: 14 (9,6%) have undergoing myelodysplasia; 3 (1,9%) are secondary. Following FAB classification M4 (29%) e M3 (23%)
result to be prevalent, while M5 (13%)-M2
(9%) -M1 (8.5%) are less frequent and M0
(4%) -M6 (1.2%)-M7 (0,6%) very rare. No
cytogenetic was obtained in 11 cases (7%)
owing absence or poor mitoses, while
44,8% of leukemic populations show normal karyotype; even though we can not
exclude the presence of criptic or molecular rearrangements, or non-proliferating
cells. 55% AMLs showed genomic and/or
chromosomal anomalies, that we have ordered on their prevalence and association
with FAB subgroups. We distinguished: a)
alterations prevalent and specifically asso-
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ciated with a FAB phenotype, such as
t(15;17) 89,7% M3, t(8;21) 78% M2; b)
alterations not prevalent but specific of a
FAB subgroup, such as inv(16) 11,4% M4,
t(9;11) 6,6% M5 ; c) not prevalent and not
selective but associated with the myeloid
lineage, such as +8 14,5% or rearr. 3q2126; d) alterations which show myelodysplastic origin such as del(5q) and del(7q);
e) rare quantitative and structural alterations meaningly leukaemogenesis related,
such as del(9q) (1,5%) and t(6;9), or secondary anomalies associated with chemoterapy or drug resistance, such as rearr.
11q23, dmin and HSR. Out of group e) we
describe four rare (2.7%) rearrangements
with breakpoint at 21q21-22.1: 1 M1 with
t(2;21), 1 M1, 1 M7 hyperdiploid, 1 M4 with
myelodysplasia, showing an add(21q) with
unidentified chromosome partners.

P104
FREQUENCY OF CHROMOSOME 17
MONOSOMY IN P53 EXPRESSING
CHRONIC LYMPHOCYTIC LEUKEMIA
S. MASI, F.R. MAURO, * S. SODDU, P.
I. CORDONE

DE

FABRITIIS,

Dip. di Biotecnologie Cellulari ed Ematologia,
Università La Sapienza, Roma; *Lab. di
Oncogenesi Molecolare, Ist. Regina Elena, Roma
The p53 gene is a tumor suppressor gene
often inactivated by deletion and/or mutation in most types of solid tumors. p53
mutations lead to a marked increase in protein half-life with intracellular high concentrations of the p53 protein. Detection of the
p53 protein by immunological techniques
generally corresponds to a gene mutation.
Although tumors with p53 protein accumulation in the absence of gene lesions may
be observed, we have shown that a high
p53 protein concentration in chronic lymphocytic leukemia (CLL), observed in approximately 15% of cases, is strongly associated with p53 gene mutations and is a
marker of poor prognosis. Since p53 is localized on chromosome 17, the abnormalities of which are significantly correlated with
a poor prognosis in CLL, we have investigated the frequency of chromosome 17
monosomy in CLL cases with an increased
concentration of p53 protein (p53 pos CLL).
To identify p53 protein accumulation we
have used the DO-7 (Dako) monoclonal
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antibody by immunocytochemical technique. An enzymatic in situ hybridization
with the centromere specific DNA probe for
chromosome 17 was used to identify monosomy 17 on CLL. In a proportion of cases,
the presence of p53 gene mutations was
also investigated by direct sequencing of
the entire cDNA. Fortyseven p53 pos CLL,
with a median percentage of p53 positive
cells of 29% (range 1-97), and 17 p53 neg
CLL were tested for monosomy of chromosome 17. Four of the 47 p53 pos CLL (8.5%)
were monosomic with a median percentage of monosomic cells of 77% (range 38.591). Within the 17 p53 neg CLL, 17 monosomy was not found both in the 13 wild
type p53 and in the 4 cases with the mutated gene. Our results document an higher
frequency of chromosome 17 monosomy in
p53 pos CLL. Furthermore, we have observed the coexistence of monosomic and
non-monosomic cells, as well as of p53
positive and negative cells, within the same
leukemic population. This underlines the
complexity of the p53 disregulation pathway that appears as a late event in the progression of the disease. Moreover, the association of monosomy 17 with p53 protein accumulation and/or gene mutation
supports the recessive model of the tumor
suppressor activity of the p53 gene in CLL.
(S. Masi was supported by a fellowship from
FIRC)

P105
PROGNOSTIC VALUES OF Ph
ADDITIONAL CYTOGENETIC
ABNORMALITIES IN CML - A SINGLE
CENTER EXPERIENCE
E. DONTI, G. VENTIDONTI, C. GRADASSI, A.R. BETTI,
A. BASSETTI, N.AL. SHARJABY, V. METTIVIER, C. ARDIASIA,
E. MANFROI, V. CAPPARELLA, A.M. LIBERATI

Sez.Med.Int. e Sci. Oncol. Univ. Perugia, OncologiaRieti
Aim. To investigate whether Ph chromosome variants and/or cytogenetic clonal
evolution affected the response and/or survival of 63 pts with chronic myelogenous
leukemia (CML) treated with IFN-a alone
or in combination with ARA-C. Results. Ph
chromosome variants were observed at the
time of diagnosis in 3 pts and, in 1, later,
during treatment. In this last pt, the Ph t
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variant was associated with the loss of cytogenetic respose (KR) and disease clinical
evolution. Of the remaining 3 pts, 2
achieved a KR (1 complete and 1 minor).
The survival was of 147 and 53 mths respectively. In the 3rd pt, in which the Ph t
variant was associated with the iso (17q)
other chromosome alterations were observed later in the course of disease. The
post-clonal evolution and overall survival
durations were 1and 19 mths respectively.
Loss of Y chromosome was documented in
4 pts, in 2 at diagnosis and in 2 later in the
course of disease. One of the 2 pts with the
early loss of the Y chromosome is in KR
and molecular remission 18 mths post-diagnosis and the other had a long chronic
phase with 115 mths survival. In the other
2 pts, the loss of Y chromosome was associated with hematologic progression and a
post-evolution survival of 3 and 5 mths.
Trisomy 8 was documented in 6 pts during
therapy. Frequent partial or complete remissions of trisomy 8 were induced with
modest therapeutic modifications. This specific clonal evolution was not associated with
clinical progression or shorter survival.
Double Ph chromosome also emerged during therapy in 4 pts, in 2 alone, in 1 with 6q and in 1 with multiple chromosomal
abnormalities. A worse prognosis was documented only when double Ph with associated with other chromosomal abnormalities. In 4 pts, the cytogenetic follow-up
showed the emergence of unusual cytogenetic clones. In the former 3 pts, the postevolution survival was of 4,6 and 14 mths
respectively. Conclusions. The prognostic
significance of Ph chromosome variants and
-Y chromosome clone seems to be related
to the time of emergence of these cytogenetic evolutions. Trisomy 8 and double Ph
alone are not associated with a worse
prognosis. The iso 17q and multiple cytogenetic abnormalities precede and are associated with disease progression and poor prognosis.

P106
A NEW TRANSLOCATION
t(3;16)(q26;p13), IN A CASE OF
AML-M0
M.C. COX, A. SCANZANI, A. VENDITTI, G. DEL POETA,
P. PANETTA, R. SGRO, A. BRUNO, F. BUCCISANO, M. MASI,
S. AMADORI

Cattedra di Ematologia, Università Tor Vergata,
Ospedale S. Eugenio, Roma
A 62-years-old-man came to our attention in April 96 with pneumonia, anemia
and thrombocytopenia (Hb=10,7 g/dl,
Plt=103.000/ml, WCC= 5580/ml,). Bone
marrow smear showed 10% of blasts; in
June he evolved in acute myeloid leukemia
(bone marrow blasts=56%). The cytochemical reactions were negative for
Sudan black-B, myeloperoxidase and esterase. The immunophenotype showed positivity for the following markers:
CD13=93%, CD33=70%, TdT=65%,
CD34=100%. The patient diagnosed for
AML-M0 was enrolled in the EORTC-GIMEMA
AML-13 protocol. Because of cardiac failure, after the first cycle of chemotherapy
he remained off-therapy, nonetheless he
attained complete hematologic remission
that lasted five months. Cytogenetic examination carried out at disease onset was a
failure. Chromosome analysis was repeated
when the patient relapsed: t(3;16)
(q26;p13) was the sole karyotypic anomaly.
A similar translocation was reported in a
case of anaplastic large cell lymphoma,
though the breakpoint on chromosome 3
was q27, the site of the BCL6 gene. Translocations involving the 3q26 locus bearing
the MDS1/EVI1 gene rearrangement, with
various partners (3q21, 5q21, 12p13,
13q13, 21q22) are described in AMLs and
are generally associated with dismegacaryocytopoiesis, PLT values above
100.000/ml and older age. Because of the
clinical setting (PLT>100.000 and age>60)
and the involvement of the 3q26 locus, we
suppose that this case represents a new
translocation involving the MDS1/EVI1
gene.
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A NEW CHROMOSOMAL
TRANSLOCATION t(6;10)(q27; q11) IN
A PATIENT DIAGNOSED FOR
MYELOFIBROSIS WITH
HYPEREOSINOPHILIA
M.C. COX, A. SCANZANI, M. CANTONETTI, E. ABRUZZESE,
G. DEL POETA, P. PANETTA, R. SGRO, M. MASI, S. AMADORI

Cattedra di Ematologia, Università Tor Vergata,
Ospedale S. Eugenio, Roma
A 41-years-old-man suffering from fever,
asthenia and sweating lasting since three
months, came at our institution in October
98. Physical examination revealed
hepatosplenomegaly. Blood testing showed
leucocytosis, anaemia and thrombocytopenia (wcc=21.000/ml, Hb=8,3 g/dl,
PLT=77.000/ml). The peripheral blood
smear showed a leuco-erytroblastic picture
with tear-drops erytrocyte and 40% of eosinophils. In the bone marrow smear 10%
myeloblasts , increased number of dysplastic megakaryocyte and a predominance of
eosinophilic precursor were observed.
Threphine marrow biopsy showed besides
myeloid precursor hyperplasia, marked
signs of fibrosis. The PAL score was 0. The
RT-PCR detection of the BCR-ABL transcript
was negative. All known causes of hypereosinophilia were ruled out. Cytogenetic
analysis of marrow cells showed a
t(6;10)(q27; q11) as the sole chromosome
anomaly. The karyotype carried out on peripheral lymphocyte excluded the constitutional nature of the translocation. This case
is of interest because of the peculiar clinical features associated with this new chromosomal rearrangement.

P108
CYTOGENETIC AND MOLECOLAR
CYTOGENETIC CHARACTERIZATION OF
6 NEW CASES OF IDIOPATIC
HYPEREOSINOPHILIC SYNDROME
R. BIGONI, A. CUNEO, R. MILANI, R. RESCA, M.G. ROBERTI,
A. BARDI, C. MINOTTO, N. PIVA, G. CASTOLDI

Dipartimento di Scienze Biomediche e Terapie
Avanzate - Sezione di Ematologia, Università di
Ferrara, Italy
Idiopatic hypereosinophilic syndrome
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(HES) is defined by peripheral blood
eosiniphilia greater than 1,500µL for longer
than 6 months, absence of other apparent
etiologies for eosiniphilia, presence of signs
and symptoms of organ involvement. As
such, HES may be either a reactive condition or a chronic myeloproliferative disorder. We studied morphologic, cytogenetic
and hematologic features in 6 patients fulfilling the above criteria for the diagnosis
of HES. To increase the sensitivity of cytogenetic analysis, interphase FISH studies
were performed to detect some cryptic chromosome lesions involving the regions
known to be frequently affected in myeloproliferative disorders (i.e. BCR/ABL, 5q31,
7q22, 11q23, 13q14, 17p13). Two patients
had clonal karyotype anomalies: a 3q2527 deletion was seen in one; unrelated
clones with +14 and +11 in another patient, who carried a criptic 5q31 deletion
as detected by FISH). No chromosome lesion was detected by karyotyping and interphase FISH in the remaining 4 cases.
Two patients had lung involvement, two
hepatosplenomegaly (one patient with
3q25-q27 deletion); endocardial disease
was associated with splenomegaly in the
patient with 5q31 deletion. One patient
showed during the course of the disease
myocardial fybrosis, transitory ischemic
attach, increasing eosinophil peripheral
blood count. This patient developed resistance to steroid and hydroxyurea and was
placed on inteferon-therapy which obtained
a satisfactory clinical and hematologic control of the disease. HES is a clinically and
biologically heterogeneous condition, the
characterization of which may benefit of
cytogenetic investigation.

P109
CD117 EXPRESSION IN AML:
CORRELATION WITH KARYOTYPE AT
DIAGNOSIS
R. CAIROLI, G. SPECCHIA, S. RIBERA, L. PEZZETTI,
L. INTROPIDO, G. GRILLO, A. MESTICE, I. ATTOLICO,
B. BRANDO, V. LISO, E. MORRA

Dept of Hemathology, Niguarda-Cà Granda Hospital, Milan and University of Bari, Bari. Italy
Patients and methods. 142 AML patients (median age 52 years, range 16-88)
were studied at diagnosis from July 1994
to December 1998. Immunophenotypic
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analysis was carried out using a FACS
Calibur Beckton Dickinson flow cytometer.
Peripheral blood or bone marrow samples
were labeled with MoAb 95C3 (Immunotech) to detect the c-kit antigen by direct
immunofluorescence. 121 out of 142 patients (85%) evaluable for cytogenetics
were stratified on the basis of the modified
Chicago classification (Cancer Genet
Cytogenet 1989, 40 : 203-216).
Results:
Tot

N

t(8;21) t(15,17) Abn 5/7 Dyploid IperD Other
abn(16)

121

15

20

15

41

13

17

CD117+ 108

15

13

11

37

11

21

(100)

(65)

(73)

(90)

(85)

(70)

(%)

(89)

N= number of patients; CD117+ = positivity was defined as ≥ 20% of stained leukemic blasts; IperD = Iperdyploidia. The column Other groups: 3 cases with Abn 11q,
7 cases with Pseudodyploidia and 7 cases
with Ipodyploidia. Conclusions. We found
a significant correlation between CD117
expression
and
t(8;21)/abn(16)
(χ 2 = 0.01; Fischers exact test = 0.03); in
addition we observed in AML with dyploid
karyotype and t(15;17) a trend of positivity (χ2 = 0.052) and a trend of negativity
(χ2 = 0.06) respectively.

P110
STUDY OF CHROMOSOME
ALTERATIONS IN HAEMATOLOGIC
PATIENTS WITH PROFESSIONAL
EXPOSURE TO MUTAGENIC
SUBSTANCES
M.C. COX, A. SCANZANI, R. SGRO, P. PANETTA,
G. DEL POETA, A. VENDITTI, M. CANTONETTI, M. MASI,
S. AMADORI

Cattedra di Ematologia, Università Tor Vergata,
Ospedale S. Eugenio, Roma
The rising incidence of neoplastic diseases
is mainly attributed to the prolongation of
life-span and to the exposition to more and
more chemical and physical agents capable
of directly either indirectly damage the DNA.
Within three years we selected 29 patients,
with various hematologic disorders, who
were professionally exposed to chemicals
known to be or supposed to be mutagenic.
The goal of our research was to study the
clonal chromosomal aberrations in exposed

subjects and the evaluation of fragile site
and chromosome breakage in peripheral
lymphocyte Materials and Methods:Newly
diagnosed haematological patients were
given a questionnaire in order to single out
those who had been exposed to mutagenic
chemical substances because of their jobs,
along with control subjects with similar
haematological disease but without an history of exposure. Exposed subjects were
then interviewed in order to calculate an
exposure index. In patients and controls we
analysed the karyotype of marrow cells
besides studying the induction of fragile
sites and chromosome breakage in peripheral lymphocyte after exposure to
aphidicoline. Results:We selected 29 patients (15 AML, 4 CML, 4 ALL, 1 neutropenia, 3 MDS, 2MPS and 1 aplastic anemia)
and 69 controls. We did not sort out differences between cases and controls as regards the presence of clonal chromosome
alterations. Exposed subjects did not show
a prevalence of unfavourable karyotypic
aberrations. We observed a strong correlation between professional exposure and the
detection of chromosome breakage and
fragile sites. Moreover the number of different toxic substance to which a patient
had been exposed seemed to be particularly relevant in determining chromosome
damage. We did not detect a peculiar karyotypic profile in patients who were exposed
to chemicals, but the analysis of chromosomal breakage and fragile sites seems to
be a sensitive tool for evaluating and monitoring the individual susceptibility to
genotoxic damage.
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MULTIPLE MYELOMA
P111
LONG TERM CULTURED BONE MARROW
CELLS FROM MULTIPLE MYELOMA
PATIENTS GIVE RISE TO HIGHER
NUMBER OF ENDOTHELIAL COLONIES
THAN MGUS PATIENTS AND NORMAL
CONTROLS
M. DOMINICI, D. CAMPIONI, F. LANZA, R. MILANI,
S. MORETTI, G. CASTOLDI

Institute of Hematology, University of Ferrara
In vivo and in vitro models suggest that
some bone marrow microenvironmental elements (fibroblast and endothelial cells)
may create favorable conditions for multiple myeloma (MM) cells growth. In this
sense, MM is often associated with the
appareance of an increased number of endothelial cells (ECs) in the bone marrow
specimens (BMS). Thus, to assess whether
the in vivo ECs overgrowth in MM could reflect an in vitro spontaneous event, longterm cultures (LTC) were performed avoiding selective medium for ECs proliferation.
Briefly, bone marrow mononucleated cells
(BMMNCs) from 33 MM patients (13 untreated; 11 treated with melphalan; 9 received DAV therapy) from 8 patients with
monoclonal gammopaty of undetermined
significance (MGUS) and from 8 healthy
subjects, were seeded (1x106/ml) in LTCmedium in collagenated petri dishes. Colony
evaluation was carried out on 15th day by
immunohistochemical reaction for Factor
VIII, Collagen I-II-II and CD68. Endothelial colonies (CFU-En) appeared as small
clusters, FactorVIII+ formed by slightly
elongated and sometimes binucleated cells.
Statistical analysis (U test) showed that the
mean number of CFU-En/106 BMMNC in
untreated MM samples (2,07 s.d.+/-1,3)
were significantly (p<0.05) higher than
normal samples (0,28 +/-0,48), while no
difference was seen between normal BMS
vs MGUS (0.28 +/-0.54). Interestingly, if
we consider treated patients, the mean frequency of CFU-En in DAV group (1,88 +/1,6) did not differ from untreated patients,
while L-pam group showed a significant
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(p<0.05) lower incidence of CFU-En (0,31
+/-0,63). In conclusion melphalan, which
is known to damage hemopoietic stem cells
compartment, may also induce an impairment of the in vitro EC growth.

P112
IN VITRO SYNTHESIS Ig AS PREDICTOR
OF THE RISK OF BACTERIAL INFECTION
IN MULTIPLE MYELOMA
F. CAVALLIN, E. DE BIASI, R. DI GAETANO, G.B. GAIO,
P.G. DAVOLI

Centro per le Malattie del Sangue Ospedale di
Castelfranco Veneto USL 8 del Veneto
In patients with Multiple Myeloma the risk
of infection tends to become a relevant clinical problem,particulary in the plateau-phase
of the disease. We have investigated
whether the in vitro immunoglubulin synthesis may better predict the immunodeficiency status and correlate with the risk of
the bacterial infection. Patients and
methods. 26 patients (age 50-78) with
Multiple Myeloma were followed for one
year and during this period were noted all
infectious events. At the start of the follow-up,in addition at Durie and Salmon
clinical stage, were studied the following
immunological parameters: the immunoglobulin classes IgG, IgA, IgM in the serum;
the phenotype of lymphocytes CD3/CD4,
CD3/CD8 and the ratio CD4/CD8; the in
vitro spontaneous Ig synthesis (Sp) and
after stimulation (St) by PWM-mitogen
where the ratio St/Sp meant the normal,or
less,production of antibodies. Results. Subjects in the I° stage with at least one
bacterical infection were 3 out 14 correspond at 21%. At II° stage 5out 8 equivalent at 62% and at III° 3 out 4 as 75%.
Considering the non monoclonal (n.m) immunoglobulin classes we found that out 6
with normal level 3 corresponding at 50%
shown infection episodes while between the
other 20 representing reduction of one or
two isotypes of immunoglobulin 8 (40%)
shown infections. The ratio CD4/CD8 was
normal in 20 patients but 8 (40%) of them
demonstrated at least one infective
event,while,considering the remainig 6 patients with reduced value of the same parameter, only 3 (50%) accused bacterial
agressions. The St/Sp ratio of in vitro synthesis of immunoglobulin was normal in 17
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patients and only 3 (18%) of them gave
birth to phlogistic occurences. Instead between those having a low St/Sp ratio 8
patients ( 89% ) expoused a infections history. Conclusions. Although these data
need to be confirm in a high group of patients our results indicate that a low St/Sp
predicts the risk of bacterial infections better than clinical staging and conventional
immunologycal markers as serum n.m.
immunoglobulin and evaluation of CD4 and
CD8 T lymphocytes.

P113
CYTOFLUORIMETRIC EVALUATION OF
B CELL CLONALITY IN BONE MARROW
OF IgM MGUS
L. CRO, A. CIANI, M. COLOMBI, L. NOBILI, C. VENER,
N. ZUCAL, D. INTINI, G. CICERI, R. CALORI, A.T. MAIOLO,
L. BALDINI

Servizio di Ematologia, Centro G.Marcora, Ospedale
Maggiore IRCCS, Milano
Traditional morphological methods still do
not allow the quantitative determination of
pathological bone marrow levels in IgM
MGUS. The aim of this study was to verify
the usefulness of cytofluorimetric (CFM)
evaluation of the bone marrow lymphoid
population in medullary blood after erythrocyte lysis using the following cell markers: CD19, CD3, CD5, CD23 and surface k/
λ chains. The study involved 28 patients
(median age: 70 (45-81) years; M/F ratio:
1.4) who satisfied the following diagnostic
requirements: serum MC IgM concentration
<3 g/dL (k/λ ratio 3.5; median serum concentration: 1000 g/dL, range 200-3000);
bone marrow lymphoid levels <30% (bone
marrow aspirate: 10 ± 4.5%; BMB: 8 ±
6%); BJ proteinuria <1g/24 h (8 cases);
absence of cytopenia, or clinical signs and
symptoms of lymphoproliferative disease.
The bone marrow lymphoid population was
defined clonal in the presence of a CD19κ/
CD19λ ratio >3 (excess κ) or <0.5 (excess
λ). A clonal excess was demonstrated in
18/25 evaluable cases (14 κ, 4 λ). The distribution of characteristics at diagnosis in
relation to a CFM finding of bone marrow
clonality was (clonal vs non-clonal): median serum MC concentration: 1,250 (3003,000) vs 700 (200-1,000) g/dL; % of
bone marrow lymphocytes/ lymphoplasmacytes: 20 (9.5-30) vs 13 (6-27); %

of bone marrow plasma cells: 2.5 (0.5-2.0)
vs 2.0 (1.0-5.0); % of bone marrow B lymphocytes (CD19+): 18.5 (8.4- 32) vs 11
(5-22); BMB evaluation: lymphocytic lymphoma 11/16 vs 0/7, MGUS 4/16 vs 3/7,
and non-neoplastic 1/16 vs 4/7. In the
clonal cases, the coexpression of CD5 and
CD23 (>30% B cells, double stained) was
demonstrable in respectively 1/18 and 11/
18 cases. These data show: a) the high
degree of sensitivity of the method in identifying lymphomatous forms; b) the existence of different forms of MGUS IgM (in
terms of the involvement of the bone marrow B cell compartment); and c) greater
sensitivity than BMB in identifying clonal
expansion.

P114
KARYOTYPE YIELD IN MULTIPLE
MYELOMA UNDER DIFFERENT CULTURE
CONDITIONS
P.M. CAVIGLIANO, P. BERNASCONI, M. BONI, M. CARESANA,
S. CALATRONI, L. MALCOVATI, C. ASTORI, C. BERNASCONI

Istituto di Ematologia, Università di Pavia, Divisione
di Ematologia, Policlinico San Matteo IRCCS, Pavia
Multiple Myeloma (MM) is a lympho-proliferative disorder in which the definition of
karyotypes is difficult due to the low mitotic index of clonogenic cells and to the
high incidence of complex karyotypes
showing numerical and/or structural abnormalities. In order to obtain a suitable number of metaphases we used a commercial
medium enriched in giant tumor serum
(e.g. containing GM-CSF, G-CSF, M-CSF, IL1 and il-6 produced by a giant tumor cells
line). We incubated 10x106 bone marrow
cells in the Chang medium or in the same
with addition of Il-6 (10.000 UI) and GMCSF (1 ng/ml final concentration) for 7296 hours in a 37° C, 5% CO2 incubator. Previously, we used standard mediums for cytogenetic cultures with incubation times of
24, 48, 72 or 96 hours and we found abnormal karyotypes in 27% of the patients
examined, with a percentage of aberrations
varying from 30% to 100%. The adoption
of the Chang medium with incubation times
of 72-96 hours has permitted us to detect
abnormal karyotypes in 40% of patients,
with a percentage of aberrations varying
from 38% to 100%. Therefore, we think
that the Chang medium increases the mi-
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totic index of pathologic cells without being selective. Addition of further Il-6 and
GM-CSF to the Chang medium has permitted us to obtain a superior number of
metaphases but not to increase the incidence of chromosome aberrations, observed in 42% of cases. In conclusion, we
think that the use of Chang medium ± Il6 and GM-CSF is a valid alternative and an
easy standardizable method to study chromosome aberrations in MM, even if a further modulation of growth factor is required
to select pathological clonal cells. Moreover,
it must be outlined that chromosomal
analysis should be performed together with
interphase FISH to detect aneuploidies,
translocations and submicroscopic deletions, that seem to characterize MM.

P115
abstract not received
P116
THE EXPRESSION OF CYCLIN D1 IN
MULTIPLE MYELOMA (MM)
CORRELATES WITH THE DEGREE OF
BONE MARROW INFILTRATION AND
THE CLINICAL STAGE OF THE DISEASE
G. PRUNERI*, A. NERI, S. VALENTINI*, N. CARBONI*,
L. LOMBARDI, A. ALIETTI, C. VENER, A. CIANI, M. COLOMBI,
L. BALDINI

*II Servizio di Anatomia Patologica and Servizio di
Ematologia, Istituto di Scienze Mediche, Università
di Milano, Ospedale Maggiore, I.R.C.C.S., Milan
Cyclin D1 regulates the transition between phases G1 and S of the cell cycle.
Its overexpression is a characteristic sign
of mantle cell lymphoma, and is due to the
translocation t(11;14)(q13;q32). Recent
studies indicate about 20% of MMs show a
translocation t(11;14), but the frequency
of cyclin D1 overexpression and its clinical
significance have not been sufficiently
investigated. To this end, we immunohistochemically analysed cyclin D1 expression
(ABC, DCS6 antibody, dilution 1mg/ml) in
a series of 83 csecutive bone marrow biopsies (10 normal, 25 MGUS and 48 MM).
Cyclin D1 was expressed in none of the
normal, one MGUS (4%) and 12 MM cases
(25%) (p=0.057). The hemopoietic cells in
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all of the samples were invariably negative,
with immunoreactivity being limited to the
nuclei of plasma cells. Cyclin D1 was expressed at diagnosis in 9/40 MM cases
(22.5%), and during relapse in 3/8 cases
(37.5%) (p=0.654). In the patients with
primary MMs, cyclin D1 expression was associated with clinically advanced stages,
being present in 2/23 stage I (8.7%), 2/6
in stage II (33.3%) and 5/11 stage III
tumours (45.4%) (p=0.044). Furthermore,
it was more expressed in the clinically
symtomatic (8/22, 36.4%) than in the asymptomatic patients (1/18, 5.5%)
(p=0.026). Finally, cyclin D1 expression
was more frequently observed in cases with
a high degree of bone marrow infiltration,
being present in 2/20 (10%) cases with an
infiltration of <20%, in 2/11 (18.2%) with
an infiltration of 20-50%, and in 5/9 with
an infiltration off >50% (55.5%)
(p=0.022). These data indicate that the
expression of cyclin D1 in MM is associated
with more aggressive tumours, although its
possible prognostic role and correlation
with the presence of translocation t(11;
14).

P117
IDENTIFICATION OF BONE MARROW
AND CIRCULATING PLASMACELLS BY
FLOW CYTOMETRY
D. VENERI, V. MENEGHINI, *M. FRANCHINI, L. LENZI,
F. BENEDETTI, R. ZANOTTI, G. PERONA, G. PIZZOLO

Department of Clinical and Experimental Medicine,
Section of Hematology, University of Verona, and
*Transfusion Centre, Azienda Ospedaliera of
Verona, Italy
We evaluated the immunophenotypic pattern of bone marrow (BM) and circulating
plasmacells in patients with multipe myeloma at diagnosis and in healthy donors.
BM and blood (PB) samples were incubated
with the following antibody combinations:
CD38-FITC/CD19-PE-CY5/CD56-PE; CD38PE/κ- o /λ-FITC (following cell permeabilization). Evaluation was performed by
flow cytometry on 100,000 BM cells (17
myeloma, 7 from BM donors after informed
consent) and 500,000 PB cells (8 myeloma
at diagnosis, 8 blood donors). Results were
as follows:
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MYELOMA
PB
BM

CD38brigth
8/8
9.5 (1.36-6.37)
CD38bright /µL
*CD56
7/8
*CD19
1/8
κ o λ restriction
4/8

17/17
15/17
2/17
17/17

CONTROLS
PB
BM

7/8
2.5(0-8)#
0/7
5/7
0/7

7/7
0/7
7/7
0/7

* co-expression in >20% of CD38+ cells; #p=n.s.

In agreement with previous reports, our
data show that CD38bright and cytoplasmic
light chain co-expression easily identifies
PB and BM plasmacells. Normal and myeloma BM plasmacells are mostly identifiable by their characteristic immunophenotypic profile (myeloma: CD19-, CD56+,
light chain restriction; normals: CD19+,
CD56-, no light chain restriction). The low
level of circulating plasmacells and the variable expression of their immunophenotypic
pattern do not allow a safe distinction between normal and neoplastic plasmacells
in PB.

P118
TGFββ AND sVCAM-1 IN MULTIPLE
MYELOMA AND MONOCLONAL
GAMMOPATHY OF UNDETERMINED
SIGNIFICANCE
S. MISSO°, B. FEOLA°, O.A. SPADA*, L. BENE*,
S. FORMISANO^, N. SCARPATO^, A. MINERVA°, C. MAROTTA°

°Blood Transfusion Service Caserta, *Department of
Haematology II A.O. Cardarelli Napoli, ^Blood
Transfusion Service University Hospital Federico II,
Napoli, Italy
The TGFβ is a protein of 25 KDa with
unique and potent immunoregulatory properties. Several authors think that soluble
factors from MM cell lines inhibit the activation of cultured T-cells by this cytokine.
This phenomena is underlined by no expression of IL-2Rα (CD 25)in stimulated Tlymphocytes.The sVCAM-1 is the soluble
countpart of adhesion molecule (VCAM-1)
expressed at low levels by bone marrow
stromal, dendritic and endothelial
cells.Serum levels of sVCAM-1 are reported
to be elevated in B-CLL and to represent a
prognostic factor in Binet staging.The aim
of this study has been to check if different
serum levels of these factors could be important in prognosis and diagnosis of B-cell
pathology ,as multiple myeloma (MM) and
monoclonal gammopathy of undetermined
significance (MGUS).In this study were in-

cluded 40 MM patients ,at diagnosis and
untreated ,60 MGUS and 50 healthy controls (blood donors).The MM patients were
divided into four groups : IgG (24), IgA (7),
κ chain (4), λ chain (5). Serum assays were
determined by E.I.A. technique (sVCAM-1
DIACLONE RESEARCH and TGFb
AMERSHAM INTERNATIONAL PLC) ,according to the manufacturers instruction. The
results obtained are shown below.
TGFβ
β1

sVCAM-1

MM

62.66+/-39.25

2325.26+/-397.72

MGUS

95.17+/-54.22

2456.40+/-278.34

4.70+/-2.7

685.00+/-487

CONTROLS

ng/ml p=0.000
ng/ml p=0.000
ng/ml

The results indicate a statistic increase either in MM patients or MGUS ones vs controls. The Spearmans test shown that there
is no statistic variation compared to MM and
MGUS ones. We suggest that these soluble
factors are sensitive and reliable tool for
detecting MM and MGUS but not have different diagnostic between the two diseases.
Moreover, the sVCAM-1 is not correlated in
MM staging while it is a prognostic factor in
B-CLL.

P119
HUMAN HERPESVIRUS 8 (HHV8) AND
MULTIPLE MYELOMA
R. FANCI, * A. AZZI, C. PACI, * R. DE SANTIS,* S. CIAPPI,
G. LONGO, A.BOSI, P. ROSSI FERRINI

Department of Hematolgy, *Dept. of Microbiology,
University of Florence and Azienda Ospedaliera
Careggi, Florence
Human herpesvirus 8 (HHV8), the last
herpesvirus discovered in 1994, also known
as Kaposis sarcoma-associated herpesvirus (KSHV), is strongly associated with
Kaposis sarcoma (KS), body-cavity-based
B cells lymphomas (BCBL) and multicentric Castlemans disease. More recently
HHV8 sequences were found in bone marrow dendritic cells from patients with multiple myeloma (MM), but not in healthy
controls, suggesting a potential causal or
promotional role for the virus in this malignancy, possibly through expression of viral
IL-6 (v IL-6). However further molecular
and serological studies gave contrasting
results. To clarify a possible association of
HHV8 with MM, we detected HHV8 sequences by PCR in long-term cultured dendritic cells (3-5 weeks) from bone marrow
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biopsies of patients with MM, with monoclonal gammopathy of undetermined significance (MGUS), with non Hodgkin-lymphomas (NHL) and of healthy bone marrow donors. ORF 26 sequences have been
demonstrated in 4 of 15 MM (27%), in 1 of
6 MGUS (16%), in 3 of 21 NHL: 2 follicular
lymphomas, 1 chronic lymphocytic leukemia (14%), but no in 4 healthy bone marrow donors. ORF K1 sequences have also
been detected by PCR in the ORF 26 positive samples. Our results confirm that HHV8
genome is detectable in bone marrow stromal cells of MM patients, but viral sequences
were also found in other lymphoproliferative
diseases.

P120
NO CORRELATION BETWEEN HUMAN
HERPESVIRUS 8 (HHV-8) AND
MULTIPLE MYELOMA
P. GALIENI1, A. BONCI2, S. POLLINI2, M. TOZZI1, G. SCALIA1,
D. LASZLO1, G.M. ROSSOLINI2, F. LAURIA1

Cattedra e U.O. di Ematologia, 2Dipartimento di
Microbiologia-Biologia Molecolare, Università di
Siena, Italia
1

The human herpesvirus type 8 (HHV-8)
has been recently identified. HHV-8 has
been shown to bear several genes, including interleukin 6 (IL-6) gene. Some latest
studies showed that this virus is present in
bone marrow dendritic cells of patients with
multiple myeloma (MM), indicating that the
HHV-8 bone marrow infection can transform
a monoclonal gammapaty of undetermined
significance (MGUS) in MM. Other researches didnt confirm this result and they
expessed different considerations about the
role of HHV-8 in the development of MM.
In this study plasma samples of 53 patients
with plasma cell dyscrasias (MM 32 cases;
MGUS 20 cases; plasma cell leukemia 1
case) have been analyzed for HHV-8 antibodies by ELISA using recombinant p65
antigen and IFA using BC-3 cell line. Furthermore, in all patients the presence of
HSV-1 was verified to exclude a profound
inhibition of the humoral immune response,
often present in these patients. Our results
pointed out that 2/32 (6%) MM patients,
and 2/20 (10%) MGUS patients showed a
positivity to HHV-8 antibodies. The only
case of plasma cell leukemia was negative.
At the contrary, the antibodies against HSV-

1 were found in almost all cases. Our results demonstrated an antibody positivity
against HHV-8 in a low percentage of patients affected with plasma cell dyscrsias,
without any real difference with the one
found in healty people. This study is in
agreement with the previous study that
stated non-relationship between HHV-8 infection and MM.

P121
ADHESION MOLECULES (CD56 AND
CD43) IN PLASMA CELL
PROLIFERATION
R. GRIMALDI, S. IMPROTA, E. SAVARESE, *L. CATALANO,
*C. CALIFANO, *A. DE RENZO, °G. AMENDOLA, *B. ROTOLI

Servizio Immunotrasfusionale e °Divisione di
Pediatria, Ospedale S. Leonardo, Castellammare di
Stabia, Napoli; *Divisione di Ematologia, Facoltà di
Medicina, Università Federico II, Napoli
Flow cytometry techniques are making
possible the identification of normal and
neoplastic plasma cells by surface molecule
analysis. We are studying the expression
of two adhesion molecules, CD56 and
CD43, on normal (NP) and clonal plasma
cells (monoclonal gammopathy of undetermined significance [MGUS]; multiple myeloma [MM]; refractory or progressive multiple myeloma [R-MM]; plasma cell leukemia [PL]). CD56 is an isoform of the human neural adhesion molecule (N-CAM),
and it is involved in cell-to-cell homotypic
interactions. CD43 is a sialoglycoprotein
involved in homotypic anti-adhesion mechanisms by providing a repulsive barrier
around cells due to its extended conformation and negative charge of sialylated residues. Normal and clonal plasma cells were
identified by flow cytometry using antiCD138 MoAb and double-labeled with antiCD56, -CD43, -κ and -λ MoAbs.
NP
MGUS
MM
R-MM
PL

CD43

CD56

5/5*
8/10
0/8
2/2
1/1

0/5
2/10
8/8
2/2
0/1

*n. of positive cases(>20% of positive cells)/n. of
tested cases

Our preliminary results confirm previous
studies on CD56 expression in MM, and
show interesting positive or negative cor-
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relations with CD43 expression. Indeed, the
latter molecule seems to be faintly expressed on normal plasma cells and in
MGUS; it is absent in responsive or stable
MM and seems highly expressed in progressive MM and in PL. If confirmed, these data
may help in differentiating normal and
clonal plasmacells as well as responsive vs
refractory disease.

P122
EVALUATION OF ANGIOGENIC
FACTORS (VEGF, bFGF AND HGF) IN
BONE MARROW AND PERIPHERAL
BLOOD OF MULTIPLE MYELOMA
PATIENTS
F. DI RAIMONDO, M.P. AZZARO, G. SORTINO, G.A. PALUMBO,
S. BAGNATO, R. GIUSTOLISI

Cattedra e Divisione di Ematologia con Trapianto,
Ospedale Ferrarotto, Catania
Several recent experimental data indicate
that angiogenesis may play a role in progression of multiple myeloma (MM). Vascular Endothelial Growth Factor (VEGF) is
recognized as the most important soluble
factor for normal angiogenesis and a recent study indicates that VEGF mRNA is
expressed by myeloma cells. Morever, additional angiogenic factors may have a role
in neoplastic angiogenesis of multiple myeloma. On these basis, levels of VEGF, basic Fibroblast Growth Factor (bFGF) and
Hepatocyte Growth Factor (HGF), were
measured by enzyme-linked immunosorbent assay (ELISA) in the plasma obtained
both from peripheral blood (PB) and bone
marrow (BM) aspirates of 14 patients affected by plasma cell disorders. This series
includes 2 patients affected by MGUS, 6
early stage MM (5 at diagnosis and 1 in CR
after autoBMT) and 6 stage II-III MM (4 at
diagnosis and 2 previously treated). In all
cases levels of VEGF, bFGF, and HGF were
more elevated in BM than in PB and there
was a good correlation between BM and PB
values. Patients affected by MGUS had the
lowest levels of angiogenic factors both in
BM and PB with the exception of high VEGF
levels in BM. Mean levels of all three angiogenic factors either in BM or in PB were
always lower in early stage MM than in more
advanced stages. The following table shows
mean values and ranges in pg/ml.

PAZ.

2 MGUS
6 MM
Initial Stage
6 MM
Advanced
Stage

BM

148

VEGF

PB

BM

20

34

BFGF

PB

BM

0.1

1543

HGF

PB

42

86
27
58
(35-143) (10-44) (13-174)

5.4
2365
1011
(0.1-31) (946-6600) (413-2581)

437
79
173
(49-1984) (34-152) (38-700)

151
3803
1368
(3-647) (684-9000) (466-2031)

There was no correlation among the three
angiogenic factors levels except some degree of correlation between bFGF and HGF
BM levels (r=0.74). However, two patients
with aggressive disease had very high levels of each angiogenic factor both in BM
and PB. No correlation was found between
VEGF, bFGF, and HGF levels and percentage of plasmacells, M protein level, osteolytic lesions, Hb, CRP and beta-2
microglobulin. Since angiogenetic factors
may be released by normal cells in response
to hypoxia, we also evaluated erythropoietin (EPO) levels (that correlate with the
hypoxic stimulus) both in PB and BM plasma
of these patients. We found that there was
no difference in PB and BM EPO levels. EPO
was higher than normal in only two patients,
both of them with a mild anemia (Hb level
10 and 11 g/dl). EPO levels correlated with
BM VEGF (r =0.9) but not with bFGF or HGF.
These data confirm that several angiogenic
factors may play a role in MM. Their level in
BM is always higher than in PB. Elevated
levels of one or more of these factors may
be expression of an aggressive disease.
However, further studies are necessary to
determine the exact role and the consequent hierarchy of these factors in the angiogenic pathway of MM.

P123
MOLECULAR AND CLINICAL FOLLOWUP IN MULTIPLE MYELOMA AFTER
STEM CELL TRANSPLANTATION
P. CHIUSOLO, S. SICA, N. PICCIRILLO, G. GIORDANO,
L. LAURENTI, E. ORTU LA BARBERA, V. DE STEFANO,
A. DI MARIO, G. LEONE

Divisione Ematologia Istituto di Semeiotica MedicaUniversità Cattolica Sacro Cuore Roma
We investigate the molecular and clinical
follow-up of patients with multiple myeloma. Twenty-eight consecutive patients
were submitted to autologous (27pts) or
allogeneic stem cell transplantatation (1).
IgH rearrangement was assessed by PCR
analysis in 21 patients (F/M:9/12, median
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age 53, range 41-62 ). Eighteen patients
underwent unselected stem cell transplantation (uSCT) as a single or double procedure, 9 patients underwent CD34+ stem
cell transplantation (CD34+SCT) and 1 patient received allogeneic bone marrow
transplantation (alloBMT). All but one patients received aIFN as maintainance.
Fourteeen patients achieved CR, 5 patients
achieved PR and 2 patients are not yet
evaluable. Median follow up after transplantation was 26 months (range 1-87). Molecular analysis was performed on stem
cell harvest in 13 patients and serially on
bone marrow sample during follow-up after transplantation in 21 patients. Stem cell
harvest was found to be PCR+ in all patients with no difference after CD34+ stem
cell selection. At follow-up all but one patients submitted to autologous SCT remained PCR+ despite continuous clinical
complete remission (CR). One of these patients relapsed at 12 months after uSCT.
Patients in PR were included in the study
and showed persisting PCR+. One patient
submitted to autologous SCT was found to
be PCR- at a follow-up of 87 months and
she remains in continuous clinical CR. The
patient submitted to allogeneic BMT is in
continuous clinical CR despite PCR+ at a
follow up of 39 months. Disappearance of
IgH rearrangement in multiple myeloma
patients is exceedingly rare after autologous SCT without any difference between
single, double or purged procedure. In
these patients the harvest remains PCR+
even after CD34+ selection. aIFN has no
impact on molecular residue. The persistence of PCR+ signal does not predict for
subsequent relapse and is not in contrast
with a long-standing clinical remission. The
significance of PCR+ in the eradication and
follow-up of multiple myeloma after SCT
remains to be defined.
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P124
DECREASED ANTIGEN PRESENTATION
BY FRESHLY ISOLATED DENDRITIC
CELLS IN PATIENTS WITH MULTIPLE
MYELOMA
M. RATTA, R. VESCOVINI, A. CURTI, F. FAGNONI,
M. PANTUCCI, G. VISCOMI, P. SANSONI, S. TURA, R.M. LEMOLI

Institute of Hematology and Medical Oncology L. e
A. Seragnoli, University of Bologna, Alfa Wassermann Laboratory, Bologna, Italy; Department of
Internal Medicine, University of Parma, Parma, Italy
In this study we report the characterization of dendritic cells freshly isolated from
the peripheral blood or derived from highly
purified circulating CD14+ cells from the
same multiple myeloma patients. Circulating DC were obtained after centrifugation
over subsequent metrizamide gradients,
whereas CD14+ cells were differentiated to
immature DC with GM-CSF and IL-4 for 67 days and then induced to terminal maturation by the addition of TNFα or stimulation with CD40L. Phenotypic analysis
showed that 90 ± 6 % of cells recovered
after GM-CSF and IL-4 stimulation expressed all surface markers of immature DC
(CD1a+, CD40+, CD80+, CD86+, HLADR+, CD83-, CD14-). The subsequent exposure to maturation stimuli determined
the downregulation of CD1a and the
upregulation of CD83, costimulatory molecules and HLA-DR and induced the secretion of large amounts of IL-12. Functionally, immature monocyte-derived DC (MoDC) were extremely efficient in stimulating
a proliferative response of allogeneic lymphocytes and were capable of presenting
soluble proteins such as KLH, Tetanus Toxoid (TT) and a tumor-Ag such as the patient-specific idiotype to autologous T-cells.
When DC derived from CD14+ cells from
healthy volunteers were analyzed, we did
not find any difference with samples from
MM patients as for cell yield, phenotypic
profile and functional characteristics. In
contrast, freshly isolated DC showed a decreased capacity of stimulating a proliferative response of allogeneic T-cells and of
autologous T-cells to KLH and TT either in
comparison with normal donor isolated DC
or Mo-DC obtained from the same MM patients. In particular, circulating DC isolated
from myeloma patients were not capable
of presenting the patient-specific idiotype
as whole protein or Fab fragments to T-cells.
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In conclusion, circulating DC are functionally defective as compared to Mo-DC. Therefore, they do not appear to be optimal target for immunotherapy strategies. This finding may also be important to elucidate the
immunologic tumor escape in MM.

P125
EFFICIENT PRESENTATION OF TUMOR
IDIOTYPE TO AUTOLOGOUS T-CELLS
BY CD83+ DENDRITIC CELLS DERIVED
FROM HIGHLY PURIFIED
CIRCULATING CD14+ CELLS IN
MULTIPLE MYELOMA PATIENTS
M. RATTA, A. CURTI, M. FOGLI, M. PANTUCCI, G. VISCOMI,
S. TURA, R.M. LEMOLI

Institute of Hematology and Medical Oncology
L. e A. Seragnoli, University of Bologna and
Alfa Wassermann Laboratory, Bologna, Italy
In this study we report the generation and
functional characterization of dendritic cells
(DC) derived from circulating CD14+ cells
highly purified from the leukapheresis products of multiple myeloma (MM) patients.
CD14+ cells were differentiated to immature DC with granulocyte-macrophage
colony-stimulating factor (GM-CSF) and
interleukin-4 (IL-4) for 6-7 days and then
induced to terminal maturation by the addition of tumor necrosis factor (TNF-α) or
stimulation with CD40L. Phenotypic analysis showed that 90 ± 6% of cells recovered after GM-CSF and IL-4 stimulation
expressed all surface markers typical of
immature DC (CD1a+, CD40+, CD80+,
CD86+, HLA-DR+, CD83±, CD14-). Subsequent exposure to TNF-α or CD40L induced the downregulation of CD1a and
upregulation of CD83, HLA-DR and
costimulatory molecules and augmented the
alloreactivity of mature DC. Moreover,
maturation stimuli induced the secretion of
large amounts of IL-12. Immature DC demonstrated a high capacity of uptaking and
processing soluble antigens (Ag) as shown
by the FITC-dextran assay. After terminal
maturation induced by TNF-α, monocytederived DC (Mo-DC) were capable of presenting soluble proteins such as Keyhole
limpet hemocyanin (KLH) and Tetanus Toxoid (TT) to autologous T cells for both primary and secondary immune response.
Conversely, pulsing of mature (CD83+) DC

was less efficient for the induction of the
proliferation of autologous T-lymphocytes.
More importantly, CD14+ cells-derived DC
stimulated autologous T-cell proliferation in
response to a tumor-Ag such as the patient-specific idiotype (Id). Again, T-cell
activation was better achieved when DC
were pulsed before induction of terminal
maturation and Fab Ig fragments were used
as compared to the whole protein. When
DC derived from CD14+ cells from healthy
volunteers were analyzed, we did not find
any difference with samples from MM patients as for cell yield, phenotypic profile
and functional characteristics. In conclusion,
our studies demonstrate that mobilized
CD14+ cells purified by high-gradient magnetic separation may be an efficient source
for the generation of a homogeneous cell
population of mature and fully functional
DC suitable for clinical trials in MM. We also
show a clinically applicable protocol for the
efficient pulsing of DC with the tumor Ag Id
based on the biologic characteristics of DC
at different stages of maturation.

P126
MONOCLONAL GAMMAPATHIES:
NATURAL HISTORY OF 482 PATIENTS
G. FRIGERIO, M. DURO, G. SCOGNAMIGLIO, F. ALBERIO,
A. BERETTA

Ospedale VALDUCE, Amb. di Oncoematologia Como, Italy
Objective: Estimate of probability of malignant transformation from monoclonal
gammapathy of undetermined significance
(MGUS) to overt myeloma and evaluation
of possible predictive factors of this event.
Methods and results: A series of 482 consecutive patients (226 women, 256 men,
aged from 12 to 92 years  mean 64) with
monoclonal gammapathy were followed-up
from a minimum of 6 and a maximum of
237 months (median 41; total time of
observation 21785 months=1815 years). At
diagnosis 41 patients (8.5 %) were classified as overt myeloma according to
Durie & Salmon; 7 patients (1.5 %) as
macroglobulinemia, 5 women (1 %) as
cryoglobulinemia and 4 patients (0.8 %)
as amyloidosis. The other 425 patients
(88.2 %) were classified as MGUS. The
transformation from MGUS to overt myeloma occurred to 30 patients after a fol-
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low-up of a range from 7 to 185 months
(median 44): the estimated overall rate of
transformation is 7.06 % (95 % C. I.: 6.298.04 %). Only one man evolved to amyloidosis and two women to macroglobulinemia. After the malignant transformation
15 patients (50 %) died because of myeloma (range of survival: 6-62 months;
median 13). From the remaining 395 patients 13 (3.3 %) died because of not related diseases and in 12 (3.0 %) the monoclonal protein seem disappeared after a
range from 7 to 46 months. A statistical
analysis of a Multiple Logistic Regression
model with stepdown method showed that
ESR (p=0.0007), Bence-Jones proteinuria
(p=0.0015), serum IgG level (only for IgG
MGUS; p=0.0059), all evaluated at time of
diagnosis, and the time of follow-up
(p=0.0076) were significant predictive factors for malignant transformation. The other
variables evaluated on the model not statistical significant were: serum level of LDH,
creatinine, calcemia, proteinemia, albuminemia, the heavy and light chains involved (rates of malignant transformation:
IgG-k 7.6 %; IgG-λ 6.1 %; IgA-k 7.7 %;
IgA-λ 15.0 %; IgM-k 2.1 %; IgM-λ 5.6 %;
p=0.39), the hemoglobin level and platelet count, the bone-marrow plasmocytosis,
age and sex.

P127
EVOLUTION IN 116 PATIENTS WITH
IgM MGUS
A. ALIETTI, M.L. LA TARGIA, P. GOBBI, R. BERTÈ, V. CALLEA,
M. GOLDANIGA, M. COLOMBI, L. BALDINI, V. SILINGARDI PER
IL GISL

Servizio di Ematologia, Istituto di Scienze Mediche,
Università degli Studi, Ospedale Maggiore, IRCCS,
Milan, Italy
An evaluation was made of the clinical
evolution of 116 patients with asymptomatic IgM mononclonal gammopathy, in 100
of whom the presence of serum MC was a
chance finding; in the remaining 16 patients, it followed the appearance of the
following symptoms: neuropathy (12
cases), hemorrhagic (3 cases) or infective
diathesis (1 case). The clinical and laboratory characteristics at diagnosis were the
following: M/F ratio 69/47, median age 63
years (34-81), serum MC concentration of
1.59±0.74 g/dL, Bence Jones proteinuria
present in 27 cases, reduced serum poly-
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clonal Ig in 15 cases, cryoglobulinemia and
the presence of serum anti-HCV antibodies
in respectively 6 and 15 cases. Bone marrow aspirate cytology revealed lymphocytic
and plasma cell infiltration of respectively
21.8±6.2% and 3.1±3.7%; bone biopsy
lymphoid infiltrate was 16.7±13.8%. The
median follow-up of the population as a
whole was 48 months (12-168). One hundred patients were defined as having IgM
MGUS on the basis of the following criteria: serum MC<3.0 g/dL, BJ proteinuria (if
present) <1.0 g/24 h, bone marrow lymphocyte/lymphoplsmacytic infiltration
<30%, bone marrow histology normal or
showing interstitial infiltrates, and the absence of cytopenia, or clinical signs
and symptoms suggestive of lymphoproliferative disease. Sixteen cases were defined
as having indolent Waldeströms disease
(IWD) when the above criteria were not
satisfied; in these cases moderate cytopenia and/or organomegaly could be present.
Thirteen of the 100 IgM MGUS cases (median follow-up 72 months; range 12-156)
evolved: five into full-blown WD, two into
large-cell NHL, five into lymphoplasmacytic
lymphoma and one into amyloidosis. Seven
of the 16 IWD cases (median follow-up 34
mesi; range 6-72) evolved into symptomatic WD. Of the 20 evolving patients, four
(20%) died of lymphoproliferative disease.
Our data suggest that our diagnostic definition of IgM MGUS is associated with a
considerable risk of evolution into
lymphoproliferative disease; no case
evolved into multiple myeloma; the diagnosis of IWD is associated with a high risk
of evolution into full-blown WD in a relatively short time.

P128
IDENTIFICATION AND
CHARACTERIZATION OF 1737
MONOCLONAL COMPONENTS
A. INZOLI, C. BIANCHESSI, F. TACCONI, E. MAINARDI,
E. MOTTA, M. GRASSI, R. VOLPI*, E. BOBBIO PALLAVICINI

*Laboratorio Analisi; Divisione di Medicina
Ospedale Maggiore di Crema
From 1981 to 1995, 1737 monoclonal
components (MCs) were found and identified in the population referring to the
Ospedale Maggiore of Crema, by screening 362.600 serum and 20.000 urine
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samples by cellulose acetate electrophoresis and immunofixation determination with
specific antibodies on agarose gel. The aim
of this study is to asses the prevalence of
MCs in an homogeneous population and
their relationship with other disease. This
study has been divided into two periods:
1016 MCs were identified from 1981 to 1990
and 721 from 1991 to 1995. The observed
data suggest an increase in number of MCs
from the 1st to the 2nd period (1991-1995),
specially in males; this is probably due to
the improvement of diagnostic methods and
to a more frequent use of the laboratory
exams. Dividing MCs by class, these are
the results: 1.268 IgG (735 κ, 533 λ), 173
IgA (78 κ, 95 λ) e 279 IgM (209 κ, 70 κ).
Each group was subdivided according to
their related disease:
100
50
0
MC-IgG
MGUS

MC-IgA
MYELOMA

MC-IgM
TUMOURS ASSOCIATED

17 were Bence Jones Protein only (8 κ, 9
λ). Myeloma and Waldestroms macroglobulinemia represent 5-10% of all MCs;
these data are similar to that reported on
international literature. MCs related to neoplasm are 17-22%: in particular 9% of IgA
gammapathies are associated to digestive
tract neoplasm and 8% of IgM type to
NHL other than Waldestroms macroglobulinemia.

P129
THE OUTCOME OF MYELOMA PATIENTS
TREATED WITH DIALYSIS
M. GRASSO, M. BONFERRONI, C. CASTELLINO, D. MATTEI,
F. MARAZZI*, A. GALLAMINI

Hematology Department, S.Croce Hospital, Cuneo;
*Nefrology Department, S.Croce Hospital, Cuneo
Multiple Myeloma (MM) is associated with
chronic renal failure in 20-40 % of cases at
diagnosis. The prevalence of renal failure
is related as well to the nature of the monoclonal component. Few studies have correlated survival and hemodialysis in patients
with MM. We reviewed the outcome of 15
patients with myeloma and irreversible

chronic renal failure treated with dialysis
in our institution over a 17 year period
(1981-1998). Patients characteristics were
as follows: median age 59 years (48-82),
ratio M/F 9/6, Durie-Salmon stage III in 11
patients, stage II in 4 patients. Light-chain
myeloma accounted for 53% of the cases
and Bence Jones proteinuria was identified
in > 90% of the patients. IgD myeloma was
present in 2 patients. In 73% of the patients dialysis was performed at diagnosis,
while in the other patients it was started
16-60 (median 37,5) months after diagnosis. All the patients were treated with chemotherapy using different schedules:
melphalan and prednisone, intermediatedose cyclophosphamide and VMCP/VBAP.
There were 12 patients evaluable for response: of these only one patient is still
alive at present, eleven have died. No CR
was observed and despite a partial remission in 53% of the patients nobody regained
normal renal function. Progression of myeloma and infection were the most frequent
causes of death. The median overall survival was 32 months, which is similar to
other control studies of patients with normal renal function, treated with standard
chemotherapy and a median survival of 3
years. In conclusion we confirmed a higher
% of light-chain myeloma in pts with severe renal impairment than in pts with normal renal function. We observed that dialysis did not have any influence on survival in MM, nor any benefits on renal function.

P130
A CASE OF RENAL WALDENSTROM
F. NIFOSÌ, G. SBOLLI, B. FERRARI, R. BERTÈ, D. VALLISA,
G. CIVARDI, L. CAVANNA

1st Division of Internal Medicine - Hematology,
Piacenza Hospital
Background: Renal disease in Waldenstroms macroglobulinaemia (WM) is generalhy considered more rare and less severe than multiple myeloma (MM). However a primary renal/perirenal appearance
represent 6% of cases in the literature.
When present, glomerular injury is thought
to be the most serious problem. In our study
we describe a case of diffuse interstitial involvement and the relative clinical, laboratory, instrumental, prognostic and therapeutic characteristics are discussed here.
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Case Report: A 73-year-woman whit WM
for the previous two years but without
chemoterapy, was admitted to our division
due to rapid worsening of bone pain with
decreasing renal function. The laboratory
exams showed: erytrosedimentation rate
125 mm/h, IgM 2540 IU/ml, IgA 47 IU/ml,
beta-2-mycroglobulin 8.0 IU/ml, normocromic normocytic anemia, urea 79 mg/dl,
creatinin 2.2 mg/ml, creatinin clearance
14.4 ml/min. Total bone Rx-examination
showed non osteolytic lesions. Bone marrow biopsy showed a pattern of diffuse infiltration by lymphoplasmocytoid, small
lymphoid and plasmacellular elements
(80%). Abdomen ultrasound (US) examination showed enlarged kidneys with
hyperechogenic pattern of cortical region
and non-homogenic pattern by diffuse and
vanishing hypoechogenic areas on cortical
regions on the both sides. US-guided renal
biopsy showed: a) interstitial infiltration by
such as bone marrow elements and secondary fibrosis and atrophy of tubuli; b)
poor mesangial positivity for IgM and negativity for IgA, IgG, C3, C1q and fibrinogen
at immunofluorescence studies. The patient
was treated with clorambucyl and prednisone for nearly two months, but this
tratment was ineffective and renal function
rapidly worsened (urea 183 mg/dl, creatinin
4.5 mg/dl). The treatment with cyclophosphamide 500 mg, vincristin 1 mg, prednisone 60 mg for 3 cycles every 4 weeks
showed a clinical improvement and a disappearance of hypoechoic lesions at US
examination. Discussion: WM is a lowgrade B cell malignancy. The tubulointerstitial renal involvement is possible and it
is characterized by the following pictures:
a) bilateral picture; b) US alterations; c)
progressive decrease of renal function; d)
resistence to clorambucyl and so more aggressive treatment is required. We emphasize the need to evaluate the renal function and US pattern of kidneys. However,
renal biopsy is usually required for a definitive diagnosis, correct prognostic estimation and the selection of suitable treatment.

P131
PREVALENCE OF D.I.S.H. IN M.G.U.S.
D. PARENTE, A. FEBBRARO, N. PAPPONE*, C.
M. GALEAZZI°

DI

GIROLAMO*,

Ematology Service Ospedale Sacro Cuore di Gesù
Benevento, *Salvatore Maugeri FoundationIRCCS, Telese (BN); °University of Siena; Italy
Monoclonal gammopathy of uncertain significance (MGUS) is a B cell disease which
may progress to multiple myeloma; an association between diffuse idiopathic skeletal hyperostosis (DISH) and myeloma has
been recently described. No data exist on
prevalence rate of DISH in MGUS and on
its role played in the evolution of the
gammopathy. Fifty-two consecutive patients
(22 F, 30 M, mean age 65.9 years, range
48-85) affected by MGUS according to Kyle
were studied. Twenty-nine of them (55.8
%) had a mean duration of disease of 22.4
months (range 1-67), while the remainings
(44.2%) were consecutively identified
among all the subjects attending the
Ematology Service of the S.Cuore Hospital for routine analysis. A complete laboratory panel and functional assessment of
axial skeleton were carried out in all the
patients. Serum C-reactive protein (CRP)
was also determined and a cut-off level
computed on a 40 blood donors population
was also identified. DISH was diagnosed
according to Resnicks criteria and its prevalence was compared to that identified in
general white population in a previous
study. Seventeen cases of DISH (14 M, 3 F,
mean age 68.0 years, range 53-84) were
recognized. Our results reveal that the
prevalence rate of DISH in patients affected
by MGUS is significantly higher then in the
general population, with an age and sexadjusted rate ratio (using the 1980 census
of the US white population) of 5.54 and a
95% confidence interval ranging from 3.53
to 8.70. Males revealed a significant increased probability of developing DISH,
even controlling for age, (multiple logistic
regression model: B= -0.65, p=0.05) together with those with a gammopathy characterized by A and M classes of immunoglobulins (T test, p= 0.03); monoclonal disease duration and serum immunoglobulin
level in patients with IgG-gammopathy
were related to a increased probability of
developing DISH (multiple logistic regression model: B=-1.91, p=0.02 and B=
0.001, p=0.05 respectively). No relation-
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ship was found between prevalence of DISH
and both presence and level of CRP. It could
be hypothesized that onset of DISH in patients affected by MGUS could reflect a more
pronounced action played by growth factors in the proliferation of B cells. A negative prognostic role toward the development
of multiple myeloma in MGUS patients could
be consequently hypothesized for DISH.

P132
MULTIPLE MYELOMA PRESENTING
WITH EXTENSIVE EXTRAMEDULLARY,
LYMPHOMA-LIKE, DISEASE
A. GALLAMINI*, F. PUGNO§, M. GRASSO*, M. BONFERRONI*,
D. MATTEI*, C. CASTELLINO*, R.M. LANTERMO§

*Hematology division, §Pathology department,
S. Croce Hospital, Cuneo, Italy
Introduction: Extramedullary plasmocytoma (EMP) is a rare neoplasm accounting
for 4% of plasma cell tumors, characterized by solitary or multiple biopsy-proven
plasma cell tumors, normal bone marrow,
and low concentrations of monoclonal paraprotein. Multiple visceral microscopic involvement has been shown in more than
70% of multiple myeloma (MM) at autopsy;
however, the presence of gross tumor outside the marrow is an exceedingly rare
evenience in MM at diagnosis. Results: We
report 10 cases of MM admitted to our hematology unit from 1984 to 1997, characterized by a lymphoma-like presentation,
with massive extrascheletric invasion of
limph nodes and spleen. The median age
was 62.5 years (range 46-73), male to female ratio was 4/6. The isotype was IgA in
4 patients (pts.), IgG in 1, Bence-Jones in
1, and 4 were nonsecreting myelomas. 8
pts out of 10 showed high marrow infiltration (>75% both on aspirate and trephine
biopsy) by myeloma cell, with the following histotype: plasmocytic in 4 cases,
lymphoplasmacyic in 3 cases and plasmablastic in 1 case. In one pt. bone marrow showed a moderate lymphoplasmacytic
infiltrate, while in another pt. no plasma
cells could be detected both on aspirate
and on bone marrow biopsy. These two
pts. (the former with low serum levels of
M-component, the latter with a nonsecreting tumor) therefore fullfilled the diagnostic critetria for EMP. All the pts but one
had disseminated bone lytic lesion on X-

ray examination; the only pts with a negative X-ray of the skeleton (affected by EMP),
demonstrated also a negative MRI of the
entire spine. In all cases serum LDH values
at diagnosis were within the normal range,
with a mean value of 287 mU/ml (144-446),
while ∃2-microglobulin was significantly elevated (> 6 U/l) in only one pt. In all cases
there was at least one extramedullary lesion (EML) histologically proven: in 6 pts.
only one site was documented by biopsy,
in 1 pt. two sites, in 2 pts three sites, in 1
pt four sites, for a total of 18 sites. The
extramedullary regions involved were the
following: limph nodes in 9 pts., liver in 4,
subcutaneous tissue in 4, orbit in 2, spleen
in 1, leptomeningeal in 1 The biopsied EML
showed the following cytotype: plasmocytic
in 10 pts, lymphoplasmacytic in 6 pts. and
plasmablastic in 2 pts. The immunohistochemical study on paraffin-embedded
bioptic material showed a clonal plasma
cell population EMA+ CD 38+, CD 138+,
with monotypic cytoplasmatic Ig restriction
in all cases.Two pts have been treated with
melphalan and prednisone , 1 with CVP, 1
with CHOP, 2 with VMCP/VBAP, 2 with intermediate-dose cyclophosphamide, and 2
with high-dose melphalan and ABMT. After
a median follow-up of 96 months 5 pts died
8, 10, 21, 26, 28 months after diagnosis,
for progressive disease; the median survival of the entire group was 28 months.
Among the pts. surviving more than 60
months, there were the two pts. affected
by EMP and one myeloma pt. with massive
adenopathic involvement. The mean survival of the two EMP pts was70.5 months,
while the median survival of the other myeloma-pts. was 24.5 months. Conclusions:
From this study the following conclusions
could be drawn:  EMP is a plasma cell neoplasm with a relatively good prognosis in
respect to classic MM.  MM presenting
with lymphoma-like, extensive extramedullary visceral lesions is a rare plasma cell
disorder with a rapid course and a very dismal prognosis.
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BLOOD LIPID PROFILES IN
HEMATOLOGIC NEOPLASMS
L. CALABRÒ, A. ALONCI, G. BELLOMO, G. SPATARI,
C. QUARTARONE, O.TRINGALI, M. CINCOTTA, D. SAMÀ,
C. MICALI, C. MUSOLINO

Divisione di Ematologia e Centro Trasfusionale,
Università di Messina
Introduction: Abnormal blood lipid profiles, have been reported in human malignancies. So, it is likely an overall involvement of tumoral cell metabolism. The AIM
of this study was to evaluate clinico-biological implications of altered lipid profiles
in oncohaematologic patients. Patients
and Methods: The plasma lipids, lipoproteins and apolipoproteins were determined
at the time of diagnosis in 50 previously
untreated patients (32M,18F, mean age 61
years), 15 with Multiple Myeloma (MM), 19
with lymphoproliferative disorders (LNH,
LLC), 6 with acute leukemia (AL), and 10
with chronic myeloproliferative disorders
(CMD). Results were correlated with known
prognostic serum markers, such as
lactate dehydrogenase (LDH), beta-2microglobulin (β2m), thymidine kinase
(TK), and soluble molecules (sICAM-1and
sVCAM-1). Results: Altered blood lipid profiles were observed in oncohaematologic
patients. Statistically significant values included elevated triglyceride levels (163.93
± 115.43 vs 122 ± 98 mg/dl), reduced
Cholesterol ( 150.33 ± 50.75 vs 205 ± 35
mg/dl), HDL-C (30.31 ± 13.84 vs 45 ± 10
mg/dl) and Apo A (101.07 ± 42.72 vs 55,76
mg/dl) levels. Significant correlations were
found between the cholesterol, β2m and TK
levels in patients with Multiple Myeloma
(p<0,01), and similarly between cholesterol, sICAM-1 and sVCAM-1 in patients with
lymphoproliferative disorders. Remission
was associated with a significant increase
in cholesterol levels in those patients with
low cholesterol concentrations at diagnosis. Conclusion: These results support the
idea that the cholesterol, its fractions and
the apolipoproteins determinations might
be considered as useful biochemical and
prognostic markers in hemotologic neoplasms.
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P134
THE USE OF TECHNETIUM 99-M MIBI
SCANNING IN MONOCLONAL
GAMMOPATHIES
E. BALLEARI, G. VILLA, S. GARRÈ, G. MASSA, G. AGNESE,
M. CARLETTO, G. MARIANI, R. GHIO

Dipartimento di Medicina Interna e Specialità
Mediche  Università di Genova
Technetium 99 m 2-methoxyisobutylisonitrile (99mTC-MIBI) has been recently
proposed as a potential tracer in patients
with multiple myeloma (MM); increased 99
m TC-MIBI uptake has been in fact reported
as an indicator of myeloma activity in the
bone marrow. The aims of present study
were to evaluate the role of 99m TC-MIBI
in the detection of MM in bone marrow and
to assess the relationship of its uptake with
clinical status and stage of the disease.
Twenty-six consecutive patients (14 males
ad 12 females, median age 63 years) with
either MM (18/26) or monoclonal gammopathy of undetermined significance
(MGUS) (8/26) were enrolled into the
study. Results of 99mTC-MIBI scans were
correlated with clinical and laboratory data,
as well as with other imaging techniques.
All the 8 patients with MGUS showed a
negative 99mTC-MIBI scan. Of the 18 patients with MM (13 with active disease and
5 in complete clinical remission after chemotherapy), 14 presented a positive
99mTC-MIBI scan, while 4 showed only a
physiologic uptake of 99mTC-MIBI. Overall sensibility and specificity of 99mTC-MIBI
scanning was 92% and 84%, respectively,
while a 100% specificity was observed in
MGUS patients. The pattern of uptake correlated quite well with disease activity. Our
experience suggests that 99mTC-MIBI scan
is a sensitive whole body imaging technique which reliably reflects myeloma disease activity in bone marrow.
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P135
99m
Tc-sestaMIBI SCINTIGRAPHY IN
WALDENSTRÖMS MACROGLOBULINEMIA
G. FALZARANO, A. DE RENZO, *S. DEL VECCHIO,
L. CATALANO, *F. DI GENNARO, C. CALIFANO,
*M. SALVATORE, B. ROTOLI

*R. FONTI, *S. DEL VECCHIO, A. DE RENZO,
*F. DI GENNARO, *L. PACE, L. CATALANO, C. CALIFANO,
G. FALZARANO, *M. SALVATORE, B. ROTOLI

Cattedre di Ematologia e di *Medicina Nucleare,
Università Federico II, Napoli
Waldenströms Macroglobulinemia (WM)
is characterized by nodular or diffuse lymphoid-plasma cell infiltration in bone marrow, increased serum monoclonal IgM protein and frequent hepatosplenomegaly; lytic
bone lesions are rare. Using 99mTc-sestaMIBI
bone scanning in multiple myeloma (MM),
we have obtained not only images of focal
uptake, but also images of diffuse skeletal
uptake, proportional in intensity and extension to the degree of plasma cell bone
marrow infiltration. This characteristic
proved to be of potential use to quantitate
disease activity in MM. In the present work
we evaluated the utility of 99mTc-sestaMIBI
bone scanning in WM. We studied 8 patients, all with serum monoclonal IgM protein > 1 g/dl. Total body images were obtained by scanning patients with a large
field of view camera (Elscint APEX SP6), 10
minutes after the injection of 555 MBq of
99m
Tc-sestaMIBI, and were ranked using a
score (MIBI score) based on intensity and
extension of the skeletal uptake. The results, shown in the table, demonstrate a
correlation of the MIBI score with the degree of limphoid-plasma cell bone marrow
infiltration and with the level of serum
monoclonal IgM component (MC).
MIBI score
Pat.

Age

1
2
3
4
5
6
7
8

47
58
66
71
71
54
72
84

BM:%L/PC MC g/dl

5
8
9
10
20
40
67
85

2.3
1.1
1.1
2.7
1.6
1.2
2.2
4.3

Extension Intensity Total

1
0
0
1
3
3
3
3

1
0
0
1
1
2
2
3

P136
BONE MARROW UPTAKE OF
99m
Tc-sestaMIBI IN PATIENTS WITH
MULTIPLE MYELOMA

2
0
0
2
4
5
5
6

Hematology Unit and * CNR Nuclear Medicine
Center, Federico II University, Naples
In a previous study, we showed the ability of 99mTc-sestaMIBI scan to identify active disease in patients with multiple myeloma (Pace L. et al. Eur J Nucl Med; 25:
714-720, 1998). In particular, a
semiquantitative score of extension and
intensity of bone marrow (BM) uptake correlated with stage of disease and plasma
cell infiltration. In order to quantitate BM
uptake of 99m Tc-sestaMIBI and to test
whether the radiotracer is localized within
the plasma cells, BM samples from 23 multiple myeloma patients and 3 healthy donors were studied. After centrifugation over
Ficoll-Hypaque gradient, cell suspensions
were incubated with 1x106 cpm of 99mTcsestaMIBI for 1 hour at 22°C. After several
washes in ice-cold PBS, 99mTc-sestaMIBI
uptake was expressed as the percentage of
radioactivity specifically associated to the
cells (specific cell activity /total activity).
The intracellular localization of the tracer
was assessed by microautoradiography. A
sub-group of 18 patients underwent 99mTcsestaMIBI scan a week apart from BM biopsy. Whole-body images were obtained 10
min after the i.v. injection of 555 MBq of
the radiotracer. The extension and intensity of 99mTc-sestaMIBI uptake were graded
according to the semiquantitative score
previously described. A statistically significant correlation was found between in vitro
uptake of 99mTc-sestaMIBI and both BM
plasma cell infiltration (r=0.51, p<0.02)
and in vivo score (Spearman rank correlation coefficient r=0.63, p<0.01). No radiotracer uptake was found in BM samples
from healthy donors. Microautoradiography
showed localization of 99mTc-sestaMIBI inside the infiltrating plasma cells. Our findings show that 1) 99mTc-sestaMIBI is taken
up by plasma cells infiltrating BM; 2) the
degree of tracer uptake both in vivo and in
vitro is related to the percentage of BM
plasma cells.
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P137
MYELOMA MONITORING BY
99m
Tc-sestaMIBI SCINTIGRAPHY

P138
ROLE OF SODIUM PAMIDRONATE IN
THE THERAPY OF MULTIPLE MIELOMA

C. CALIFANO, A.M. PINTO*, F. DI GENNARO*, L. CATALANO,
S. DEL VECCHIO*, L. PACE*, A. DE RENZO, M. SALVATORE*,
B. ROTOLI

M. TRESOLDI, F. ZUCCA, A. MALINGHER, G. COLOMBO,
E. ZAPPONE*, A. PESCAROLLO*

Cattedre di Ematologia e di *Medicina Nucleare,
Università Federico II, Napoli
Skeletal X-ray survey is the conventional
method for studying bone marrow involvement in multiple myeloma (MM), but it cannot be used as indicator of bone disease
activity after therapy. Conventional bone
marrow scintigraphy by 99m Tc-MDP is of no
value, because it does not detect bone lesions in MM. Recently, 99mTc-sestamibi, a
gamma emittent tracer used for myocardial perfusion studies, has been proposed
as an imaging agent for a variety of human
tumors, including MM. A previous comparative study with conventional skeletal survey performed in untreated or relapsed
patients showed that 99mTc-sestamibi traces
sites of active disease, showing skeletal and
soft tissue localizations. We compared 99mTcsestamibi scans performed in five patients
before and after treatment for MM. Anterior and posterior whole-body scans were
obtained 10 minutes after i.v. injection of
555 MBq of 99mTc-sestamibi, using a large
field of view camera (Elscint APEX SP6).
Abnormal scans showed diffuse pattern of
uptake which were proportional to bone
marrow plasmacytosis, and focal uptake if
osteolyses (>0,8cm) were present. Pretreatment abnormal 99mTc-sestamibi scans
became normal after effective therapy in
two cases. Conversely, three patients with
evidence of refractory disease showed persistence or increased pathological uptake.
We are currently studying a larger number
of patients in order to evaluate the contribution of this method for assessing treatment response in MM.

Department of Medicine, *Bone Marrow Transplantation Unit and Department of Hematology,
Ospedale San Raffaele, Milano
Introduction: Lytic bone disease and its
complications are a matter of major concern in MM. Sodium pamidronate (PAMI)
and other biphosphonates are the drugs of
choice in controlling bone disease. Aim of
our study was the evaluation of this treatment in a group of patients with stage III
MM. Methods: We compared two groups
of patients. The first group (1990-1993) was
treated with conventional chemotherapy
alone. The second group (1994-1997) was
treated with PAMI too, 90 mg i.v. every 28
days. The evaluation of treatment efficacy
was performed at 12, 18, and 24 months
considering paramethers of some bone
metabolism (serum calcium and creatinine;
number of bone lesions and fractures) and
of disease activity (CRP, beta2microglobulin,
albumin and MC). Results: At 12 months
between the two groups (11 patients each)
there was no evidence at Students-T test
of a significant difference in the progression of lytic lesions. After 18 (8 patients
per group) and 24 months (5 patients per
group) in patients who did not receive PAMI
the increase in bone lesions proved statistically significant (p<0.05). Patients who
received the drug did not show a significant increase in lytic lesions, but seem to
show a significant difference in disease activity, particularly RCP and MC. Discussion:
The use of PAMI in MM, besides stopping
bone resorption with reduction in the number of lytic lesions, improvement of bone
pain and hipercalcemia, could also control
tumor growth by blocking the production
of IL-6 by osteoclasts. In our study PAMI
proved useful in supportive treatment of MM
and it seems to have a cytoreductive effect
too; so, we favour its use early in the disease course.
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P139
PAMIDRONATE REDUCES
MONOCLONAL IMMUNOGLOBULIN
SERUM LEVELS IN PLASMACELL
DYSCRASIAS
G. BOLOGNA, S. CHIOCCHI, S. TARASCONI, D.GUARNERI,
N. GIULIANI, P. BRESCIANI, C. MANCINI, P. SANSONI,
F. QUAINI

Department of Internal Medicine and Biomedical
Sciences, University of Parma
Monoclonal gammopathies of undetermined significance (MGUS) involve 3% up
to 10% of the aged normal population
where osteoporosis is frequently observed.
Bisphosphonates are widely used in the
treatment of primary and secondary bone
diseases. In addition to the inhibitory action on bone resorption, in vitro and
in vivo studies on a second generation
bisphosphonate, pamidronate, have documented its antiproliferative activity on neoplastic plasmacells. To determine whether
pamidronate is able to affect immunoglobulin (Ig) secretion in plasmacell dyscrasias,
20 osteoporotic patients with MGUS, 10 with
multiple myeloma (MM) and 2 with
Waldenstroem Macroglobulinemia were
treated with 6 cycles of intravenous
pamidronate 90 mg, monthly. The levels of
monoclonal Ig were measured by serum
electrophoresis, immunofixation and
nephelometry. Hematological and complete
biochemical parameters were monitored
throughout the course of therapy. In addition, Bone Mineral Density (BMD) and
Interleukin6 (IL-6) serum levels were
evaluated at the beginning and at the end
of treatment. Results indicated that
pamidronate significantly decreased by
20% (p<0.05) (range: 3-48%) the serum
monoclonal Ig in MGUS whereas the M component did not statistically vary in neoplastic
patients within the time of observation. No
changes were detected in peripheral blood
counts whereas serum alkalyne phosphatase was reduced by 30% (p<0.005).
Plasma levels of IL-6 were found to be reduced early after pamidronate administration whereas amelioration of BMD was observed only in a small fraction of both MGUS
and MM. The clinical and laboratory findings of the short term follow-up of the entire population did not seem to show elevation in paraprotein levels. No major toxicity was observed and 90% of patients had

a clinical benefit from pamidronate. In conclusion, pamidronate affects the secretory
capacity of the lymphoid system in MGUS
suggesting its potential role in the control
of neoplastic and non-neoplastic plasmacell
disorders.

P140
PAMIDRONATE INDUCES APOPTOSIS
IN HUMAN MYELOMA CELL IN VIVO
V. PITINI, C. ARRIGO, G. ALOI, M. PICCIOTTO, M. ARAGONA,
F. LA TORRE

Department of Clinical Oncology, University of
Messina, Italy
In vitro studies have demonstrated that
pamidronate inhibits proliferation and induces apoptosis in human myeloma cell
lines (Aparicio et al,1998;Shipman et
al,1997). In vivo the mechanism by wich
pamidronate may exert an antimyeloma
effect is unclear and may involve: down
regulation of stromal IL-6 production, induction of myeloma or osteoclast apoptosis
(Savage et al,1996). We here describe six
patients with asymptomatic myeloma and
skeletal involvement <3, who were treated
with pamidronate 90mg every three weeks
between January 1998 and December 1998.
Five patients had an IgGK, 1 an IgAK monoclonal component. The median age was 60
(range56-66, 4 male 2 female) the median
level of serum myeloma protein IgG was
45.07, IgA was present at 41.06g/L. The
median plasmacytosis in bone marrow was
49 (range 40-59). To further investigate the
pamidronate as potential antimyeloma
agent we have investigated the effect of
pamidronate to induce apoptosis in myeloma cells in vivo by detection of DNA
cleavage (TUNEL method, ApoTag Fluorescein kit Oncor) on freshly specimens obtained directly from myeloma patients
(bone marrow aspirates). Ten months from
the beginning of treatment all patients were
asymptomatic with stabilization of Ig and
plasmacytosis and with an apoptosis induction in variable percentages19-25 vs 2-3%
(control group). Our data also suggest that
bisphosphonates may represent a useful
therapeutic choice in these patients perhaps
with an induction of myeloma apoptosis. It
is intersting to point out that also in our
patients, as well as Berenson et al. (1996)
have observed, the treatment with pami-
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dronate hasnt induced changes in serum
concentrations of myeloma proteins, while
using it every two weeks a reduction was
observed (Dhodapkar). This could reflect
what was observed in vitro (effects dose
and time dependent) and could provide a
revision of dose intensity of drug.

P141
QUANTIFICATION OF THE BENCE
JONES PROTEINURIA IN THE FOLLOWUP OF MICROMOLECULAR MULTIPLE
MYELOMA
P. YOUMSI, D. ASTORINO, C. DI BELLO, P. NAPOLI*,
M. BOCCADORO, S. BATTAGLIO, A. PILERI

Laboratorio Ematologia Universitaria, Azienda
Ospedaliera S. Giovanni Battista, Torino;
*Laboratorio Analisi, Ospedale Evangelico Valdese,
Torino
Micromolecular multiple myeloma is characterized by monoclonal free light chains
production which constitute the Bence Jones
Proteinuria (BJP). While there are some
valid methods for qualitative analysis of free
light chains, reliable systems for quantification are not avaible. The clinical value of
quantitative evaluation of BJP in the monitoring of micromolecular multiple myeloma
has been appraised. Moreover, we verified
if the BJP quantification in 24 hours samples
may be reliable. Some authors suggest to
perform the evaluation in extemporaneous
samples to avoid the risk of proteic degradation from bacterical proteasis. Nephelometric quantification at time 0, after 24
hours and after 48 hours from collection in
50 urine samples has been performed.
Urines were collected not sterily and keep
up at 4°C. Samples contained a quantity
of free light chains variable between 0,02g/
l and 18g/l .Values obtained had a variation of 3,9% (sd ± 2,1); so proteic degradation in 24 hours samples does not affect
the quantification of BJP. We esaminated
20 cases of micromolecular multiple myeloma for a period variable from 12 to 36
months from diagnosis. In all cases
examinated, increase or decrease of BJP
corresponded respectively the increase or
the decrease of bone marrow plasma cells,
confirming the correlation between free light
chains and tumoral burden. Qualitative
methods are needed at diagnosis (immunofixation); quantitative evaluation of
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BJP by nefelometric methods are useful
for disease monitoring, and proteic degradation does not play a relevant role in 24
hours urine samples.

P142
IgD MONOCLONAL COMPONENTS AND
NEPHELOMETRIC DETERMINATION OF
KAPPA/LAMBDA RATIO
P. NAPOLI*, D. ASTORINO, C. DI BELLO, P. YOUMSI,
M. BOCCADORO, S. BATTAGLIO, A. PILERI

*Laboratorio Analisi, Ospedale Evangelico Valdese,
Torino; Laboratorio Ematologia Universitaria,
Azienda Ospedaliera San Giovanni Battista, Torino
The Kappa / Lambda ratio (KLR) its normally used in the monitoring of monoclonal
gammaphaties. Often its indicated as the
unique way to follow by nephelometric
analysis IgD monoclonal components, since
an anti-IgD antiserum its not available for
this instrument.The imbalance of KLR without IgG, IgA, or IgM monoclonal components its indicative of IgD or IgE monoclonal components or free light chains. In
our laboratory four cases of IgD myeloma
are been detected: at nephelometric measurement all samples had low levels of IgG,
IgA, IgM, but only two of them showed KLR
imbalance. Other two samples showed only
an ipogammaglobulinemia, without any
evidence of a serum monoclonal component. Serum protein electrophoresis and
immunofixation showed an IgD monoclonal
component. In all cases the monoclonal
component represented the largest part of
seric immunoglobulins. The immunofixation
excluded the possibility of heavy chain disease because it was possible to find in all
cases the lambda monoclonal light chain
(not detectable by nephelometer). The two
sera without imbalance of KLR were treated
with 2-mercapto ethanol at 1% for 30at
37°C in order to break S-S links and make
light chains recognizable by respective antisera. The value of KLR did not change after 30of treatement; after twelve hours of
incubation the value of KLR, even reduced,
was not out of normal range. The nephelometric evaluation and the KLR is often (50%
of cases) not able to detect IgD monoclonal
component even after a prolonged reduction of S-S links with 2-mercapto ethanol.
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P143
SOLUBLE RESPONSES TO KLH IN
MYELOMA PATIENTS RECEIVING
IDIOTYPE-KLH CONJUGATES AS
TUMOR-SPECIFIC VACCINES: AN
INTERNAL CONTROL TO ASSESS THEIR
IMMUNE COMPETENCE STATUS
C. DI BELLO, D. ASTORINO, P. YOUMSI, P. NAPOLI*,
M. BOCCADORO, M. MASSAIA, S. BATTAGLIO, A. PILERI,

Lab. Ematologia Universitaria, Azienda Ospedaliera
San Giovanni Battista, Torino; *Lab. Analisi,
Ospedale Evangelico Valdese, Torino
It is matter of debate whether the immune system of patients with multiple
myeloma (MM) can fully respond to antigenic stimulation in vivo after high-dose
chemotherapy and peripheral blood progenitor cell (PBPC) transplantation. This
issue is particularly relevant since immunebased interventions are currently under investigation in the setting of minimal residual
disease. We have evaluated the kinetics of
soluble responses to KLH in 8 MM patients
receiving idiotype/KLH conjugates as tumor-specific vaccines as a maintenance
therapy after high-dose chemotherapy and
PBPC transplantation. KLH is commonly
used as a protein carrier to make idiotype
(Id) immunogenic, but it can also be exploited as an internal control to evaluate
the efficacy of the immunization schedule.
Patients received a total number of 7 subcutaneous immunizations. Antibody responses were evaluated by comparing
prevaccine serum samples with samples
collected after each single immunization,
and one year after the last injection of Id/
KLH conjugates. On average, there was an
eightfold increase in anti-KLH antibody titer at the end of the vaccination. IgM antibodies were detected after the first immunization in 7/8 MM patients; they increased
after the second, and reached the highest
values between the third and the fifth immunization. IgG antibodies appeared after
the first immunization in 8/8 patients; they
were boosted by subsequent immunizations
and reached the highest values between the
fourth and the sixth immunization. Interestingly, IgG antibodies remained detectable up to one year after the last immunization in 8/8 patients. By contrast, no increase was observed in the titers of specific anti-Id antibodies Thus, the kinetics

of antibody responses to foreign antigens
is normal in MM after high-dose chemotherapy and autologous PBPC transplantation. However, more effective immunization
schedules are needed to obtain comparable
responses to self-antigens such as autologous Id.

P144
INTERMEDIATE-DOSE
CYCLOPHOSPHAMIDE (3g/m2)+HIGHDOSE DEXAMETHASONE IN MULTIPLE
MYELOMA PATIENTS RELAPSING
AFTER AUTOLOGOUS STEM CELL
TRANSPLANT
E. ZAMAGNI, S. RONCONI, P. TOSI, M. CAVO, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli - Bologna University, Italy
Intermediate-dose cyclophosphamide has
shown effective in multiple myeloma (MM)
patients refractory or relapsed after conventional chemotherapy. In this study we
aimed at evaluating the efficacy of this drug
schedule when administered to patients
relapsed after autologous stem cell transplant. From October 97 to January 99 13
MM patients (9 male, 4 female) were administered cyclophosphamide 1.5g/m2 on
day 1 and 3, in combination to dexamethasone 40mg daily on day 1 to 4. Patient had
relapsed after a median period of 12 months
(range 4-41 months) after a single (n=8)
or a double (n=5) autologous peripheral
blood stem cell transplant. In 2 patients
progression of the disease was demonstrated by the appearance of new bone lesions. A total of 26 courses were administered (median/patient=2, range 1-3); treatment was well tolerated, 5 patients experienced a WHO grade 3-4 neutropenia, while
1 had severe thrombocytopenia. Therapy
was completed on outpatient setting in 11
patients, 2 patients required hospitalization
for infectious complications that promptly
resolved. Out of 13 patients, 11 had a measurable disease and were thus evaluable for
response; 4 of them (36%) showed a reduction of M component >50%, in one
case a transiently negative serum
immunofixation was demonstrated. The remaining patients showed a minor response
(1 case) or disease progression (6 cases).
Median duration of the response was 10
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months. All the patients showed a reduction of bone pain, when present. The preliminary results of this study prompt to find
novel and more effective salvage therapies
for MM patients relapsed after autologous
transplant, including the administration of
a second line of (sub)myeloablative therapy
with autologous stem cell rescue. The role
of this latter therapeutic strategy requires
validation by controlled studies.

P145
D-CEP FOR RESISTANT OR
PROGRESSIVE MULTIPLE MYELOMA.
A PILOTE STUDY
*A. ANDRIANI, *M. BIBAS, °A. ROMANO

* Dept. of Medicine, Section of Hematology, Osp.
San Giacomo; ° Trasfusional Center, Osp. Nuovo
Regina Margherita ASL Roma
Following the Barlogies experience we
used the same therapy protocol with
continuos infusion administration in the
treatment of resistant or progressive myeloma. We have treated 11 patients (6 M,
5 F) range of age between 52 to 73 years
(medium age 62) pretreated I, II
and III line chemotherapy (MPL+PDN,
VAD o DAV, M2, MEV, CTX+DMZ,
HDCTX+autotrasfusion, auto-transplant)
their life aspectative being only few months;
MMIgG (7k e 2l) 1 , MM (1) and 1 MMIgD
(k). In all the patients were applied a central venous catheter port-a-cath like or
demi-appliable for continuos infusion for 4
days of CDDP 25 mg/die, VP16 80 mg/die,
CTX 750 mg/die. In addition was effected
one infusion of DMZ 40 mg/die. On 7th day
was started G-CSF 5 ug/kg s.c. for day till
hematological recover, and in case of transfusion dependent anemia, was started EPO
10000 UI for 3/days/w. The cycle was repeated every 28 days. In case of important
hematological toxicity or important infections complicances the cycle was reduced
to 3 days. Results: in 5 patients the infusion were reduced as a consequences of
renal insufficiency and in the IV° cycle we
changed the the CDDP with EADM 10 mg/
mq i.c. for 4 days. One patient died after
the second cycle for cardiac complicance
due to amiloidosys and 1 as a consequence
of cerebral accident with>100000 plts/
mm3. Both during positive therapeutic answer 2 patients have shaved a disease pro-
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gression between the II° and III° cycle; 4
patients have concluded the six cicles having: 2 RC (reduction > 75%) and 2 RP. 5
patients have started the EPO but only in 3
patients are valuable for response. Conclusions: the protocol with continuos CDDP,
CTX, VP infusion may be useful in progressive or resistant multiple myeloma. Our data
showed a 40% of answers, but we found
the regimen toxic for previous treated patients.

P146
CYCLOPHOSPHAMIDE AND
PREDNISONE IN ADVANCED MULTIPLE
MYELOMA PATIENTS
B. ROSAIA, E. CAPOCHIANI, F. CARACCIOLO, F. PAPINESCHI,
M. PETRINI

Div. di Ematologia, Dip. di Oncologia Università
degli Studi di Pisa
Actually standard chemotherapy produces
an average objective response (OR) of 60%
in previously untreated patients, but less
than 20% are in ongoing remission at 5
years. Till to-day the most active regimen
in refractory myeloma is VAD despite to serious adverse effects. The problem arises
when the patients become refractory to both
melphalan and al VAD or when patients
clinical conditions cannot let to tolerate or
afford intensive therapy. A series of clinical
studies have reported that the cyclophosphamide as a single drug or in combination
chemotherapy regimens is able to increase
duration of survival in this group of patients.
From January 1990 to January 1997, 15
patients with advanced multiple myeloma
received a chemotherapeutic regimen with
cyclophosphamide and prednisone (CTX-ID
1-3). Cyclophosphamide was administered
to 600 mg/m2 i.v on day 1 e 3 and prednisone was administered 2 mg/kg p.o from
day 1 to day 4 and from day 11 to 15, every three weeks for six cycles. Median age
was 67.4 years (range 58-75); ratio male/
female was 12/3. The M component was
IgG in 6 patients, IgA in 5, IgD in 1, light
chain kappa in 9 e light lambda in 6; 3
showed micromolecolare myeloma. Five
patients were stage II A ,1 II B, 8 III A, 1
III B (Durie e Salmon staging): in stage B
mean creatinine level was 2.1 mg/dL. Before treatment mean hemoglobin level was
11.4 g/dL, mean platelet count 216 x 109/
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L, mean white blood cell count di 5 x 109/L.
The performance status (ECOG) was 1 in
12 patients, 2 in 2 patients and 3 in 1 patient. The average duration of disease was
1.8 years (range 1-3). Six patients received
CTX-ID 1-3 as second-line therapy, 6 as
third-line therapy and 3 as more than thirdline therapy. Eight patients were relapsed
status and 7 were refractory status. No
patient showed a severe hematological and
extra-hematological toxicity (WHO grade 34). The low toxicity has allowed us to
adiminister the therapy without hospitalization. Our regimen resulted with a response
rate of 73%: 33% of patients reached a
reduction of M component > 50% and 40%
> 25 but < 50%. The mediam survival was
23 months. The median progression-free
suvival for responder was 6 months. The response rate and moderate clinical toxicity
suggest that CTX-ID 1-3 could be given with
a good outcome in non responder to standard chemotherapy patients.

P147
ORAL THERAPY WITH IDARUBICIN
AND DEXAMETHASONE FOR
REFRACTORY OR RELAPSING
MULTIPLE MYELOMA
F. ROSSINI, I. MICCOLIS, S. BOLIS, M. PARMA, F. RIVOLTA,
E.M. POGLIANI

Haematology Unit. University of Milan. Monza Hosp.
VAD regimen is widely employed in the
treatment of refractory or relapsing myeloma. While effective, this regimen requires a central venous catheter and
hospitalisation because of continuous four
days infusion. To overcome these problems,
different VAD-hybrids have been developed. We have employed a regimen including only oral therapy, with idarubicin and
dexamethasone; this regimen, while maintaining a dose-intensity similar to other
idarubicin containing regimens, includes a
chronic prolonged administration of
idarubicin. Patients: Patients with multiple
myeloma in progression-relapse were included; no upper age limit was defined.
Patients with recent myocardial infarction
or with LVEF lower than 50% were excluded.
Therapy: Five or six courses of oral ZD
therapy were given; they included:
Idarubicin 3 mg/sqm/day days 1,3,5,
8,10,12,15,17,19; next course was planned

to start at day 36. Starting form course 2,
idarubicin dosage could be increased to 6
mg/sqm/day according to hematological
toxicity. Dexamethasone was given at a
dose of 40 mg/day days 1->4 and 8->11.
Support with growth factors was allowed.
Maintenance was begun one month after
the end of last course and included α-interferon 3 * 10^6 units three times a week
and Dexamethasone 40 mg/day days 1>4 every other month. Results: 10 pts were
treated (6 males 4 females), 5 IgG, 2 IgA,
2 BJ, 1 IgD); mean age was 64 (range 4174); mean duration of disease was 29
months (range 9-52). Three pts had progressive disease after MP; 7 were relapsed
(mean distance from last therapy 14.4
months. Three had already received
adriamycin (median dosage 300 mg.) and
four pts dexamethasone (mean dose 900
mg.). Three had received an autologous
stem cell transplantation (median 18
months before) after treatment with VAD,
cyclophosphamide (7 g/sqm), EDHAP,
melphalan (140 mg/sqm). At the beginning
of ZD therapy, three patients were in stage
II and 7 in stage III. Mean marrow
plasmacellular infiltration was 43% (range
17-90%). Outcome: Three patients achieved a complete remission (now maintained
at 2, 7, 13 months); two patients a partial
remission, 1 stable disease; one pt died for
myeloma progression after two courses;
three pts have not yet concluded induction
therapy. No patient had to stop therapy
because of cardiac toxicity; no pt had to be
hospitalized because of infectious or other
complications.

P148
A PILOT STUDY WITH ORAL
IDARUBICIN AND VINORELBINE IN
PATIENTS WITH ADVANCED MULTIPLE
MYELOMA
P. MUSTO, M.L. VIGLIOTTI, M.P. PETRILLI, G. DARENA,
C. BODENIZZA, A. FALCONE, S. MANTUANO, G. SANPAOLO,
P.R. SCALZULLI, M. CAROTENUTO

Division of Hematology, IRCCS Casa Sollievo della
Sofferenza, S. Giovanni Rotondo, Italy.
In order to explore the therapeutic role of
the combination of oral idarubicin (IDA) with
vinorelbine (VNR), 19 patients (7 m and
12 f, mean age 61.3 yrs, range 35-76) with
stage IIIA, relapsed or resistant (after 2 to
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5 lines of CT +/- RT) multiple myeloma (MM)
entered this pilot study. Previous treatments mainly included oral melphalan plus
prednisone, VAD or VAD-derived regimens,
intermediate dose cyclophosphamide plus
dexamethasone, i.v. melphalan, interferon.
Five patients had also undergone high dose
chemotherapy followed by one or more
peripheral blood stem cell transplants. Mcomponent was IgG in 11 patients, IgA in
5, while 3 patients had light chain or non
secretory MM. IDA (ZAVEDOS, PharmaciaUpjohn) was given at the dose of 12 mg/
sqm p.o. on days 1, 3 and 5, every 4 weeks;
VNR (NAVELBINE, Pierre-Fabre Pharma)
was administered as 15 i.v. infusion of
30 mg/sqm, every two weeks. One patient
died after four days of treatment with severe pancytopenia. Four subjects interrupted the study after one month because
of progressive disease (3 patients) and cardiac failure (1 patient with pre-existing valvular defects). Six patients experienced
severe (WHO 3-4) hematological toxicity,
while in 2 subjects nausea and vomiting
occurred. Among the 13 patients who have
completed at least 2 and until to 6 monthly
cycles, 5 showed progressive disease, 4
manifested a clinical response with reduction of bone pain and stabilization or moderate reduction of M-component and bone
marrow plasma cell infiltration, 4 achieved
a decrease of M-component > 50 %. Interestingly, all 4 major responders were characterized at baseline by limited or even
absent neoplastic marrow infiltration and
showed extramedullary localizations of the
disease (skin, liver, breast, muscles, pelvis, intracranial), which completely disappeared under treatment with IDA + VNR.
Response duration ranged from 2 to 11
months. We conclude that the association
of oral IDA and VNR may have significant
effects in a subset of heavily treated patients with advanced MM. Extramedullary
disease seems to be particularly sensitive
to this regimen.
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P149
AMIFOSTINE IN CONJUCTION WITH
H.D.VP16 AND G-CSF ENABLES PBSC
COLLECTION IN MULTIPLE MYELOMA
PATIENTS WHO FAILED CTX INDUCED
MOBILIZATION
V. PITINI, C. ARRIGO, G. ALOI, C. MICALI*, M. PICCIOTTO,
A. CASTRO, F. LA TORRE

Department of Medical Oncology, *Blood Center,
University of Messina,Italy
Currently high dose cycloposphamide
(CTX) 4-7 g/mq plus haematopoietic growth
factor is considered one of the most effective method to mobilize PBPC even if in M.M.
patients PBPC harvesting might be more
difficult than in patients with other malignancies . Recent studies suggested thath
amifostine stimulates in vivo hematopoiesis and enhance PBPC mobilization when
used in addition to epirubicin and G-CSF
and that high dose VP16 or regimen VP16
containing may be considered a suitable
alternative for those patients who fail CTX
induced mobilization. We report our experience with a high dose of etoposide (VP16)
2g/mq plus G-CSF 10µg/kg started 24 h
after chemotherapy and administered until the last day of leukapheresis plus
amifostine iv for 5 days (day 0: 1000mg ;
days 1 4: 500mg/d), in four patients with
M.M. who failed mobilization with CTX 5g/
mq plus G-CSF 10 µg/kg (CD34+ cells /µl
median peak values : 8.5) after 3 regimens
of VAD and before melphalan 100mg/mq
(Mel 100) at day 30° - 90° - 150°. All patients were stage III (Durie and Salmon),
mean age 55 years ; PS 1-2; 1 female; 3
male ; 2 IgGK; 1 IgGλ, 1IgAK. VP16 plus
G-CSF and AMI resulted in a statistically
significant (P<05) increase of days 11°12° incidence of CD34+ cells/µl median
peak values 87.5 (vs 8.5). In conclusion
our results suggest that VP16 plus G-CSF
and AMI is a hilgly effective mobilization
regimen for those patients who fail CTX induced mobilization. Addition of AMI to
ETOPOSIDE+ G- CSF did not affect the percentages of CD34+ cells lacking CD33,
CD19, CD7, HLA-DR, CD38 and CD45RA
antigen expression. In our six patients undergoing mobilization with ETOPOSIDE+GCSF+AMI after VAD plasma cells were mobilized with the same kinetics as CD34+
and the day of maximum release coincited
for both populations.

154

September 26-29, 1999 - Torino-Lingotto, Italy

P150
AUTOLOGOUS PERIPHERAL BLOOD
STEM CELL TRANSPLANTATION (APBT)
FOR MULTIPLE MYELOMA:
THE EXPERIENCE OF A SINGLE
CENTRE
L. CAMBA, M. MARCATTI, P. SERVIDA, E. ZAPPONE,
M. BERNARDI, F. CICERI, F. DI MARCO*, M. TRESOLDI*,
A. VICARI*, C. BARGIGGIA, E. BENAZZI, P. RONCHI,
S. ROSSINI

BMT Unit, Haematology and *Medicine Departments,
S. Raffaele Hospital, Milan, Italy
HDCT (high dose chemotherapy) and
APBT has improved survival of patients
(pnts) with MM in advanced DS stage, with
refractory or progressing disease and relapsed after conventional chemotherapy.
Recently, we have transplanted sixteen pnts
with MM with the following pretransplant
features: 13 pts with DS IIIA, 1 pt with DS
IIA, 2 pts with DS IIIB. Eleven pts were
treated with VAD, 1 pt with MP, 3 with
MP→VAD, 3 with VAD + local radiotherapy.
Two pts were transplanted with refractory
and progressing disease, all the others were
still responsive to 1st and 2nd line treatment.
PB progenitor cells were mobilised with cyclophosphamide 7 gr/mq and G-CSF. Two
HDCT regimens were employed: the 1st 10
patients received TBI 10Gr + Mel 140 mg/
mq (MTBI), the following 6 pnts were
treated with Mel 200 mg/mq (M200).
Haematological toxicity was similar for both
types of HDCT: median neutropenia and
thrombocytopenia duration was 11 vs 11.5
and 11 vs 12 days respectively. In neither
HDCT protocols were there transplant related deaths (TRD). Seven of the 9 MTBI
and 2 of the 6 M200 pnts died 3 to 42 and
4 to10 months post APBT respectively. The
chief cause of death was disease relapse or
progression. This was particularly aggressive in early relapsed pnts: rapid progression, plasma cell leukaemia, extramedullary disease. Two MTBI pts went for a 2nd
APBT with M200 following relapse: 1 died
in disease progression and polyneuropathy,
the other is currently in stable disease.
Another MTBI pt received a BMT from her
HLA-compatible brother, but died of pulmonary aspergillus 35 days post BMT. These
results, albeit limited to a single BMT centre, confirm 1) the low TRD rates in APBT
for MM both with TBI and non-TBI HDCT

protocols, 2) it emphasizes the low response
rate when APBT is carried out in progressing or refractory disease. Finally, it si worth
noting the high incidence of aggressive disease forms of MM in pnts with early relapse
after HDCT and APBT.

P151
HAEMATOLOGIC ENGRAFMENT AND
CLINICAL OUTCOME IN MYELOMA
PATIENTS TREATED WITH HIGH-DOSE
THERAPY AND REINFUSED WITH
POSITIVELY SELECTED PERIPHERAL
BLOOD PROGENITORS CELLS
F. PATRIARCA, R. FANIN, D. DAMIANI, S. GRIMAZ,
F. SILVESTRI, A. GEROMIN, A. SPEROTTO, M. CERNO,
A. ERMACORA, R. STOCCHI, F. ZAJA, M. BACCARANI

Division of Haematology and Departement of Bone
Marrow Transplantation. University Hospital, Udine
Positive selection of peripheral blood stem
cell (PBSC) has been investigated in multiple myeloma (MM) with the aim to reduce
plasma cell (PC) contamination of the
leucaphereses and improve clinical outcome
of autografted patients. In our Centre 39
untreated patients, with stage II and III MM,
younger than 65 years, started on an highdose therapy consisting of 4 VAD cycles,
collection of PBSC mobilized by 7g/m2 Cyclophosphamide + G-CSF, myeloablative
treatment with 12mg/Kg Busulfan plus 120
mg/m2 Melphalan. In 23/39 patients (59%)
the leukaphereses were processed to positively select CD34+ cells using an
avidin-biotin immunoaffinity device
(CEPRATE,CellPro). A reduction of PC contamination up to 2 log was evaluated in the
postselection products by a biparametric
cytofluorimetric tecnique (CD138,
cytoplasmatic light chain). Haematologic
reconstitution and clinical outcome of the
23 patients reinfused with selected CD34+
cells (SEL group) were compared with the
16 patients reinfused with unselected cells
( UNSEL group). No statistical difference
was observed between the 2 groups regard
to median duration of neutropenia and
thrombocytopenia, haematologic support,
incidence of febrile episodes and
bacteriemias. At a median follow-up of 18
months after ASCT (5-34), continuous complete remissions were 7/23 (32%) in the
SEL group and 4/16 (25%) in the UNSEL
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group; continuous partial remissions were
10/23 (42%) and 5/16 (31%) respectively.
Two patients in the SEL group and one patient in the UNSEL group were dead for progressive disease. Our data shows that positive selection allows a rapid engrafment of
haematopoiesis and a low morbility. Longer
follow-up is needed to evaluate the effect
of CD34+ selection on the clinical outcome
after ASCT.

P152
AUTOLOGOUS PERIPHERAL STEM CELL
TRANSPLANTATION (APSCT) IN 34
MULTIPLE MYELOMA (MM) PATIENTS
P. DESSALVI, P. CASULA, M.G. CABRAS, G. LUXI, G. BROCCIA

Divisione di Ematologia, Ospedale Oncologico
A. Businco, Cagliari
Materials. From 01.02.94 to 16.03.99,
on 34 patients with MM (18 M and 16 F,
median age 56.5, range 39-66) 56 APSCT
with
unmanipulated
cells
after
myeloablative chemotherapy were performed; there were 20 tandem APSCT, and
1 triple. The patie nts either followed national protocol Bologna 96 and its earlier
versions (or followed it a latere due to incomplete meeting of the inclusion criteria
[group 1, n = 22]); or were transplanted
off protocol due to previous chemotherapy
(group 2, n = 12). The median diagnosistransplant time was 180 (155-807) and 600
(171-4940) days, respectively. Results. As
to 7.04.99, 25 patients are alive and 9 died
(6 of MM, 2 TRM, 1 infection). Overall survival (all patients) is 49% at 1850 days.
Progression-free interval: probability 20%
at 1580 days. No difference was observed
between first and second transplants in
terms of toxicity. Among the 12 off-protocol patients, a subset of 8 patients was considered. All of them entered the autotransplant phase after a conventional treatment
period of at least 360 days (time diagnosis-transplantation 371 to 4940 days). 8/8
patients had received melphalan/ PDN ±
VAD or CTX; 2/8 were also given IFN-α for
1.5-2 years. No difference was found between these 8 pretreated patients and the
remaining 26 (APSCT front-line) in terms
of overall survival and of progres sion-free
interval. Furthermore, transplant-related
toxicity was approximately the same. Of
particular interest is that, in our patients,
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peripheral CD34+ cells harvesting, although
significantly poorer in the <;>360 dd pretreated patients (median CD34+ 5.76 vs
11.88 x 106/kg, p = 0.0006), was still
enough to allow at least 1 APSCT (and 2 in
two cases). Conclusions. APSCT with
unmanipulated cells in multiple myeloma
does not appear to obtain the eradication
of neoplastic cells; on the other hand, this
procedure seems reasonably safe and of
moderate toxicity (TRM among our patients
= 3.5%). Our results on 8 patients pretreated with conventional chemotherapy ±
IFN-α - although some bias due to patients
selection is likely to have occurred - would
suggest that a delay of autotransplantation,
at least in some patients with favorable
prognostic factors at diagnosis, could be
worthy of further investigation.

P153
DOUBLE AUTOLOGOUS PERIPHERAL
BLOOD STEM CELL TRANSPLANT IN
MULTIPLE MYELOMA PATIENTS
S. RONCONI, M. CAVO, P. TOSI, E. ZAMAGNI, M. BENNI,
R.M. LEMOLI, M.R. MOTTA, S. RIZZI, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli, Bologna University
Autologous peripheral blood stem cell
transplant has shown better results compared to conventional chemotherapy in
multiple myeloma (MM), as it allows administration of higher doses chemotherapy
with negligible systemic toxicy. In order to
further increase dose intensity, double autologous transplant has been recently proposed. In our Institution, between October
94 to October 97, 47 patients (29 male,
18 female, median age 49 years), with
newly diagnosed symptomatic MM, have
completed a therapeutic program including
4 courses of conventional chemotherapy
(VAD), followed by cyclophosphamide 7g/
sqm + G-CSF 5µg/kg/day and peripheral
blood stem cell collection (median 17.2 X
106 CD34/kg). Patients have been subsequently submitted to double autologous
stem cell transplant (ASCT), preparative
regimens were melphalan 200mg/sqm
(ASCT1) and busulfan 12mg/kg+
melphalan 140mg/sqm (ASCT2). Median
time to therapy completion was 14 months,
the procedure was well tolerated, median
time to PMN > 500/mmc was 10 days after
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both transplants; febrile episodes were
more frequent after ASCT2 (59.2% vs
28%), extra-hematologic toxicity was
merely represented by oral/gastrointestinal mucositis and was comparable (15%
and 21%) after ASCT1 and ASCT2 respectively. The whole therapeutic program determined a progressive increase in the percentage of stringently defined complete
remissions (CR); disappearance of M protein at immunofixation analisys was demonstrated in 2% of patients after VAD, 6%
after cyclophosphamide, 25% after ASCT1
and 36% after ASCT2. The probability of
achieving CR was higher in patients who
had previously shown sensitivity to conventional chemotherapy (60% vs 28% in
chemorefractory patients). Our preliminary
data demonstrate that double autologous
stem cell transplant is a safe preocedure
and can progressively increase the percentage of CR. Results of controlled trials comparing single vs double ASCT, however, are
needed in order to determine the effects
on survival. One of such trials (Bologna 96),
coordinated by our Insitution, is presently
underway.

P154
DOUBLE VERSUS SINGLE AUTOLOGOUS
TRANSPLANTATION OF
HEMATOPOIETIC CELLS IN MULTIPLE
MYELOMA PATIENTS INCREASES THE
RATE OF CLINICAL REMISSION BUT
NOT OF MOLECULAR REMISSION
C. TERRAGNA, G. MARTINELLI, M. CAVO, R.M. LEMOLI,
G. BANDINI, E. ZAMAGNI, S. RONCONI, P. TOSI,
S. MANGIANTI, M.R. MOTTA, M.S. ZAGARELLA, N. TESTONI,
M. AMABILE, E. OTTAVIANI, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli, University of Bologna
To assess the role of molecular analysis
in the clinical follow up of patient with multiple myeloma (MM), we have planned molecular monitoring of minimal residual disease (MRD) for patients in strictly defined
complete clinical remission (CR) after single
or double autologous transplantation. 240
MM patient entered in the study: 68 pts
were autotransplanted from HLA identical
donor; 172 were autotransplanted: 82 with
a single and 90 with a double autotransplant. Clonal markers based upon the re-

arrangement of immunoglobulin heavychain genes were generated and used for
molecular monitoring after transplantation
on 44/52 MM patients who achieved CR
(14 allogeneic, 13 single and 17 double
autografting ) having a molecular marker.
In the allografting setting, 15/68 (22%)
patients achieved CR; 14 patients in CR
having a molecular marker were submitted to a retrospective molecular analysis:
10 patients (14.7%) achieved molecular
remission (MCR). In the autografting setting, a total of 36/172 (20.9%) patients
achieved CR; in 30 patients in CR we obtained a patient-specific marker and the
patients were submitted to prospective
molecular analysis. 82 patients were submitted to high-dose chemotherapy followed
by single autografting; 71 of them received
a single un-manipulated autograft: 8 patients achieved CR (11.2%) and 6 of them
were studied by means of patient-specific
marker: 1 achieved MCR (1.4%). 11 patients received a single double-selected
autograft (CD34+/Blin- cells): 7 achieved
CR (1 non-secretory) (63.6%) and all were
studied by means of patient-specific
marker: 1 achieved MCR (9.1%). 90 patients were submitted to double
autografting: 62 patients undergone double
un-manipulated autografting and 15 of
them achieved CR (24.1%); 12 were molecularly studied and 2 patients obtained
MCR (3.2%). 28 patients were re-infused
with selected apheresis (CD34+ cells): 7
of them achieved CR (25%) and 5 were
molecularly studied: 1 patients obtained
MCR (3.6%). So, 5/172 autotransplanted
patients obtained MCR.
This work was supported by Italian Association
of Cancer Research (A.I.R.C.), by Italian C.N.R.
no. 98.00526.CT04 , by MURST 40% target
projects and by 30 Ore per la Vita A.I.L. grants.
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P155
AUTOLOGOUS PERIPHERAL BLOOD
STEM CELL (PBSC) DOUBLE
TRANSPLANTATION AS FIRST LINE
TREATMENT FOR MULTIPLE MYELOMA:
PRELIMINARY RESULTS
M. TRIBALTO , G. ADORNO, T. CARAVITA, L. CUDILLO,
T. DENTAMARO, S. SANTINELLI, A. SINISCALCHI, A. VENDITTI,
M. LIBERATI, A. TABILIO, M. MARTELLI, S. AMADORI

Division of Hematology, Tor Vergata University,
Rome; Division of Hematology, University of
Perugia
This study was designed as follows: 1)
Pre-transplant cytoreduction by mean of 3
monthly cycles with a VAD-like treatment;
2) PBSC collection after mobilization
therapy with ciclophosphamide 7 g/sm +
G-CSF; 3) Conditioning therapy with
melphalan (60 mg/sm) + busulphan (16
mg/Kg) followed by the infusion of PBSC;
4) II autotransplant, to be performed within
6 months, for patients not achieving CR, or
at the moment of relapse, with melphalan,
200 mg/sm, as conditioning regimen, plus
PBSC mobilised with G-CSF alone. 5) Maintenance therapy with interferon, at conventional dosage. Starting from January, 1996,
21 consecutive patients (14 males, 7 females, median age 56, range 34-61) entered the study. After a median follow-up
of 23 months, 14 patients completed the
first transplant, achieving 5 of them the CR,
(lasting 9+, 18+, 21+, 22+, and 27+
months), 8 the PR, while 1 patient did not
respond (<50% reduction of the serum M
C). Two patients died during the first phase
(infection and cardiac toxicity), 1 patient
was not transplanted because of low number of PBSC; the last 4 patients are still
completing the procedure. Five out of the 8
patients who did not achieve CR received
the second transplant: one of them achieved
a PR (failure after the first transplant) another remained in PR, while for the other 3
is too early to evaluate the response. Three
PR patients did not receive the second transplant because of the following reasons: one
cardiac toxicity, one low yeld of PBSC, one
refusal.This study is still open both for the
enrolling of new patients and for the evaluation of feasibility and efficacy of the whole
program.
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TOXICITY AND EFFICACY OF
DIFFERENT MELPHALAN DOSES: 80
mg/m2 (MEL80) vs 100 mg/m2
(MEL100) vs 120 mg/m2 (MEL120) IN
MULTIPLE MYELOMA PATIENTS
A. PALUMBO, S. TRIOLO, C. ARGENTINO, S. BRINGHEN,
A. DOMINIETTO, L. GIACCONE, C. RUS, P. OMEDÈ, A. PILERI,
M. BOCCADORO

Divisione di Ematologia dellUniversità di Torino Az. Ospedaliera S. Giovanni Battista - Torino - Italy
The median survival of patients with myeloma is 4 years when treated with oral
melphalan and prednisone (MP). The addition of high-dose chemotherapy and autologous transplantation to conventional chemotherapy in patients < 65 years improved
response rates, event-free and overall survival without a significantly increase in
treatment-related mortality (Attal, NEJM
335, 1996). Autologous transplant in support of high-dose therapy has been widely
used mainly with melphalan 200 mg/m2. If
lower dose of melphalan can achieve similar clinical results, is an open question. We
have previously showed that melphalan 100
mg/m2 was superior to MP (Bloood in press,
1999), but similar to melphalan 200 mg/
m2. In this study, we investigate toxicity,
feasibility, and clinical response of different melphalan doses in myeloma patients
at diagnosis. Cyclophosphamide 3-4 g/m2
followed by G-CSF (10 ug/Kg/die) was delivered to subsequently harvest an adequate
number of stem cells. Two courses of
melphalan followed by stem cell reinfusion
were administered. Twenty patients received melphalan 80 mg/m2 (MEL80), 40
patients melphalan 100 mg/m2 (MEL100),
and 21 patients melphalan 120 mg/m2
(MEL120). Haematological toxicity was
quite similar among different groups. The
median duration of severe neutropenia (35 days) and thrombocytopenia (0-2 days),
red blood cells transfusion requirement (3050% of patients) were unchanged. Platelet
transfusion requirement was slightly different: 36% after MEL80, 62% after MEL100
and 78% after MEL120. Fever of unknown
origin was 10-20% after MEL80/MEL100,
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but 36% after MEL120. Severe mucositis
was 10% after MEL80, 14% after MEL100
and 44% after MEL120. Herpes Zooster infections, pneumonia and gastrointestinal
toxicities were encountered in 5-10% of
patients and their incidence did not significantly change among different melphalan
dose groups. After MEL80, MEL100 and
MEL120, no response was 15%, 12% and
15% respectively; partial response (>50%)
was 85%, 88%, and 85%; complete remission was 28%, 47% and 43%. All data are
on intent to treat basis. Median event-free
survival was 31 months for patients receiving MEL80, 34 for MEL100, and 30+ months
for MEL120. In conclusion, the different
melphalan doses tested showed clinical efficacy and slight increase in toxicity after
MEL120.

P158
WALDENSTROMS
MACROGLOBULINEMIA: A CASE
OF CURE?
R. BERTÈ, D. VALLISA, G. CIVARDI, B. FERRARI, G. SBOLLI,
G. NIFOSÌ, L. CAVANNA

1st Division of Internal Medicine - Hematology,
Piacenza Hospital
Waldenstroms macroglobulinemia (WM)
is a low-grade lymphoproliferative disorder
involving monoclonal B lymphocytes synthesizing IgM immunoglobulin. Increased
circulating IgM proteins cause: hyperviscosity syndrome including skin and mucosal
bleeding, visual disturbances, and a variety of neurological manifestations. No standard prognostic classification has proven
predictive value thus making management
decisions difficult. We report a patient affected by WM who achieved complete remission under chemotherapy and splenectomy. In 1984 a 41-year-old white man was
admitted with a two months history of finger pain exacerbated by cold. Physical examination revealed splenomegaly and hyperviscosity sindrome. Serum protein electrophoresis disclosed a monoclonal spike of
10g/dl substained by IgM kappa. Complete
blood count revealed only mild anemia.
Bone marrow biopsy showed infiltration by
small lymphocyte population consistent
with low-grade B-cell lymphoma. The patient underwent 10 plasmapheresis, thereafter he was treated with a chemotherapy

regimen consisting of vincristine, cyclophosphamide, busulphan prednisone (M2 Protocol) until april 1985. At the end of treatment splenectomy was executed. At bone
marrow reevaluation clonal lymphocytic
infiltration was not detected, IgM
monoclonal protein disappeared at
immunofixation as well as finger pain. The
patient was manteined on chlorambucil and
prednisone until 1987. His complete remission is lasting 14 years; the patient was
reevaluated in April 1999: bone marrow is
normal, immunofixation discloses no M
component. Survival in WM is variable, with
a median of 5 to 7 years. The prognosis of
WM is quite similar to other indolent lowgrade lymphomas. WM is reported, so far,
as a not curable disease. The current case,
indeed, shows that W.M. may achieve C.R.
and, occasionally moreover, may be cured.

P159
ACQUIRED BLESSING DISORDER IN
MULTIPLE MYELOMA WITH AL
AMYLOIDOSIS: IMPROVEMENT AFTER
CHEMOTHERAPY + E.V.
IMMUNOGLOBULINS
A. DARBESIO, P.C. SCHINCO*, E. BERTOLDO,
N. RAVARINO°, V. BATTISTINI

Divisione di Medicina, Ospedale Civico di Chivasso;
*Divisione di Ematologia dell Università di Torino;
Azienda Ospedaliera S. Giovanni Battista di Torino;
° Divisione di Anatomia Patologica, Ospedale
Mauriziano Umberto I
Acquired clotting disorders related to the
presence of plasmatic inhibitors (usually
factor VIII inhibitor) can be features of autoimmune or neoplastic diseases or appear
as primitive events. Acquired factor X deficiency has been described in cases of AL
amyloidosis, probably related to adsorption
by amyloid fibrils. Here we describe the case
of a 68 year old man with multiple myeloma
and systemic amyloidosis who presented
with severe blessing, related to factor X
deficiency, and subsequently improved after chemotherapy + i.v. immunoglobulins.
The patient, affected by multiple myeloma
and systemic AL amyloidosis since 1996,
relapsed in March 1999 after previous
chemoterapy with melphalan and prednisone. He presented important hemorrhagic signs: petechiae and large hematomas. Laboratory tests showed prolonged PT
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(INR 4.2) and aPTT (95), moderate thrombocytopenia (70000/ml), normal ATIII and
D-dimer values. Factor X was moderately
decreased (23%), with possible presence
of plasmatic inhibitors; conversely, factor
VIII, XI and fibrinogen were in the normal
range. Seric monoclonal component was 2.4
g/dl. The patient was treated with i.v. cyclophosphamide (500 mg/m2/day x 2) +
prednisone, high dose i.v. immunoglobulins (400 mg/kg/day for 8 days), and prothrombin complex concentrates. Resolution
of hemorragic symptoms and improvements
of laboratory values (INR 3.2; aPTT 56)
were obtained. Our case confirms the possibility, in AL amyloidosis patients, of factor X deficiency related to plasmatic inhibitors, with more severe hemorrhagic symptoms than expected on the basis of laboratory values. The possibility of clinical and
laboratory improvement following adequate
therapy makes it advisable an accurate coagulation screening, and particularly factor X dosage, in diagnostic procedures for
AL amyloidosis patients.

P160
MULTIPLE MYELOMA AND BONE
MARROW EPITHELYOID GRANULOMAS:
A REACTIVE, THERAPY-SENSITIVE
MANIFESTATION, INDEPENDENT FROM
DISEASES ACTIVITY
M. MARINO, A. ANDRIANI* , M. BIBAS* , P. DALESSANDRO,
F. STELLA, M.E. MARTINI

Dept. of Pathology and *Division of Medicine,
Hematology section, S.Giacomo Hospital, ASL RM A,
Rome
A 65-years old female patient with a
monoclonal Ig G (k) gammopathy, followed
by our Hematology since 1995, developed
in 1996 a myeloma. She was treated with
6 cycles of Melfalan and Prednisone, and a
complete remission was achieved in December of the same year. In 1997 the monoclonal serum component increased, and
multiple osteolytic lesions appeared.
Therefore the patient was treated with Interferon and AREDIA cycles. In December
1997 for the first time multiple, nonconfluent, non-caseating epithelyoid granulomas were seen in the bone marrow trephine biopsy, whereas the myeloma cells
constituted only 5-10% of the bone marrow population. Concomitant sarcoidosis or
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tbc were excluded. Epithelyoid granulomas
persisted in the bone marrow even in Juin
1998 (the myeloma was still in remission).
In October 1998 a florid granulomatous
reaction was seen in the bone marrow
toghether with an increase of the myeloma
infiltration ( 40-60% of the bone marrow
population). Epithelyoid granulomas were
surrounded by a conspicuous T-lymphocyte
population. Since the end of 1998 the patient has been treated with DAV cycles, and
in March of this year a reduction ( 20-25%
) of myeloma infiltration in the bone marrow was achieved, toghether with complete
disappearance of granulomas. Epithelyoid
granulomas have been very rarely described
in the bone marrow of myeloma patients.
In our case their presence did not correlate
with diseases activity. Desametazone treatment could play a role in the present
granulomas disappearance.

P161
INTRACTABLE DIARRHEA IN
AMYLOIDOSIS: SUCCESSFUL USE OF
OCTREOTIDE: CASE REPORT
A. DARCO, P. DANISE, V. SALVATORE, G. AMENDOLA,
M. AGRUSTA*, L. PAGANO*

Department of Internal Medicine; Division of
Cardiology*  Hospital of Cava Dei Tirreni (SA)
The Autors report the successful use of
octreotide to treat intractable diarrhea in a
patient with systemic amyloidosis.A 66year-old man who was occasionally found
to have a MGUS IgG/λ, suffered from weakness and dysuria since september 1997.
Subsequently he developed perineal
paresthesias. Prostatectomy failed to improve the urinary symptoms. Because of
wheight loss and extension of paresthesias
he was admitted into our ward. The tests
performed revealed proteinuria and bright
thickness of the heart wall. The suspicion
of amyloidosis was confirmed by umbelical
fat biopsy performed in Pavia by Prof.Merlini
and a trial with standard dosage of alkeran
and prednisone was begun. In the mean
time very serious orthostatic hypotension
and intractable diarrhea appeared, with 1020 daily watery bowel movements. Neurological test showed evident autonomic neuropathy. An endoscopic examination with
biopses and stool cultures were normal or
negative.The patient had an extremely low
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quality of life and numerous attempts with
several drugs failed to improve his
condition.At this point we felt it opportune
to begin therapy with octreotide, 100 mcg,
tid, sc: the diarrhea ceased whitin 3 days.
The drug was tapered over 10 days and the
symptom reoccurred whitin few days and
promptly ceased again when the therapy
was restarted. The patient continued to receive the drug at a dosage of 100 mcg daily
until total and stable normalisation of the
bowel movements. From the on he received
the drug only when necessary. He died 4
months later of heart failure. Conclusion:
the involvement of gastroenteric tract is
common in amyloidosis, but such severe
diarrhea is unusual. The symptom can have
several causes such as amyloid infiltration,
bacterial overgrowth and neuropathy. We
cannot be sure of the pathogenesis of this
case, but the absence of amyloid infiltration in the samples of the intestinal biopses,
the negative cultures and the coexistance
of severe orthostatic hypotension makes
authonomic neuropathy very probable. We
were able to find only 2 other reports of
this particular use of octreotide. We think,
by now, its usefulness in authonomic diarrhea is certain and can be considered.

P162
abstract not received
P163
PULMONARY AND PLEURIC RELAPSE
OF MULTIPLE MIELOMA AFTER
CONVENTIONAL THERAPY. OUR
OBSERVATION ON TWO PATIENTS
A.A. QUIRINO, L. MASTRULLO, I. ARONNE, M.L. BOFFA,
A. CAROLA, C. COTARELLI, R. IODICE, E. SALERNO,
L. ZIELLO, E. MIRAGLIA

Department of Hematology- Hemophilia and
Thrombosis Center- Cent Thalassemia Center,
Nuovo Pellegrini Hospital, ASL NA1, Naples Italy.
Chairman prof. E. Miraglia
Two female patients, respectively 75 and
72 aged, affected by Multiple Mieloma IgGk
and treated with VMCP therapy for an
amount of 12 courses. After 8 months following RC they had a desease relapse allocated in lungs and in pleura, and a considerable pleural effusion. The C.T. showed

some nodular areas, cm 1 sized, on pulmonary parenchyma, with related pleuric effusion. The examination of the exudate
obtained by thoracentesis, three times performed, determined respectively 3000 and
2000 WBC/mc at Coulter cells count.
Immunophenotyping performed by flow
cytometry with a panel of MoAb, on single
and double fluorescence (CD10, CD20,
CD15, CD7, CD3, CD34, HLA-DR, CD45/14,
CD19/k, CD19/lamda, CD138/38, CD138/
56) demonstrated that 90% of cells had a
plasmacellular phenotype and 10% were B
lynphocytes, k+ chains expressive. Smears
examination of pleuric exudate, stained with
May Grunwald Giemsa, confirmed flow
cytometric evidences. Bone Marrow examination supported desease relapse, confirmed by IFE performed on blood sample.
Immunophenotyping of lymphocytes by
MoAb didnt detected plasmacells in peripheral blood. The patients were submitted to
VCAP chemotherapy and after 3 courses a
complete resorbtion of pleuric effusion was
achieved and after subsequent 3 courses a
significant loss of pulmonary spots too. One
patient died after 6 courses because of an
acute myocardial infarction, the other patient actually alive is receiving monthly
chemotherapy since a plasmacells prevalence in B.M. of 40% and in serum an IgGk
value of 2510 mg/dl persists.

P164
GAMMA HEAVY CHAINS DESEASE IN
PATIENT AFFECTED BY MINKOWSKYCHAUFFARD
E. CUPELLARO, S. GUARINO, A. CHIERICHINI, C. CIABATTA,
F. CICCONE, A. CENTRA, S. NARDELLI

Department of Hematology, S.M.Goretti Hospital,
Latina  Italy
In november 1979, a 41 years old man,
was admitted in our department, for Constitutional Haemolitic Jaundiced, after splenectomy and gastrectomy in other institution. After a short observation, because of
increasing lymphocitosis and onset of a
monoclonal IgG paraprotein, was diagnosed
a B-cell lymphoproliferative cronic disorder.
For the presence of mild anaemia,was
started a treatment with low doses steroids
and folic acid. After eighteen years
observation,the evolution of laboratory parameters (bone marrow biopsy and aspi-
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rate, liver biopsy and immunoelectroforesis)
allowed the diagnosis of gamma-heavy
chains desease. The patient has been
treated with alkylanting agents (chlorambucil-melphalan orally every other month,
plus low doses of steroids) with good
responce,characterized by resolution of
anaemia and decreasing of paraprotein and
lymphocitosis. We can suppose tha early
splenectomy, influenced the evolution of
cronic lymphoproliferative disorder, delaiing
the evidence. Unclear is the onset of rare
immunoproliferative desease, usually no directly related with low grade lymphocite
malignancies.

P165
A CASE OF AL AMYLOIDOSIS WITH
SEVERE CARDIAC, RENAL AND
AUTONOMIC DYSFUNCTION
A. DEL SANTO1, M.G. GIOVAGNONI1, S. SIBONI1,
M. GALLIENI2, A. ANELLI2, U. GIANELLI3, G.C. GERLI1

Cattedra Medicina Interna I1, Servizio di Nefrologia
e Dialisi2, Servizio di Anatomia Patologica3, Azienda
Ospedaliera San Paolo, Milano
We report the case of a 63 years old male
patient admitted to our hospital because of
severe postural hypotension with repeated
syncopal episodes, and peripheral edema.
The patient had a past history of silent AMI,
hypertension and NIDDM. Laboratory tests
showed non selective glomerular proteinuria
in nephrotic range (10 g/24 h), normal renal function, a monoclonal band of light
chains class λ was detected in the urine and
two monoclonal bands of light chains class
λ in the serum. A subcutaneous abdominal
fat sample resulted positive for amyloid. A
renal biopsy confirmed that the renal damage was secondary to amyloid deposition.
Moderate plasmocytosis (15%) was detected by bone marrow biopsy, without evidence of overt multiple myeloma. Cardiac
involvement was documented by
echocardiography (concentric left ventricular hypertrophy, moderate pericardial effusion, ejection fraction in the low-normal
range) and dynamic ECG (atrial and ventricular premature beats with some ventricular tachycardia runs). There were no
symptoms related to cardiac involvement.
Abdominal US documented moderate
omogeneous liver enlargement. The autonomic nervous system dysfunction was se-
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vere, resulting in invalidating postural hypotension and constipation. Adrenal glands
infiltration was ruled out by specific hormonal tests and abdominal CT scan. Elastic stockings and oral amines have been
suggested as supportive therapy. The patient has been treated with supportive
therapy for the nephrotic syndrome and
with high-dose dexamethasone (40 mg per
day for 4 days every 20 days). High-dose
chemotherapy with stem cells support was
excluded because of the patients age and
for the severe cardiac and autonomic involvement. Three dexamethasone courses
have been performed, with substantial improvement of the patients performance status and better control of the postural hypotension. The prognosis of this patient
remains poor, with an expected survival of
one to two years. The multiorgan involvement at the diseases onset has strongly
limited our therapeutic approach.

P166
SOLITARY PLASMACYTOMA OF NASAL
SINUES AND OROFARINX: A CASE
REPORT
G. GIGLIO*, F. RUSSO°, G. MASTROGIUSEPPE#

*Ambulatorio di Ematologia; #Divisione Orl,
°Anatomia Patologica. Ospedale Civile A.Cardarelli
Azienda Sanitaria Ospedaliera di Campobasso
Neoplastic proliferation of plasma cells
results in a population of immunologically
homogeneous cells that can produce diffuse (multiple myeloma) or localized ( extramedullary plasmacytomas and solitary
plasmacytomas of bone) disease. Extramedullary plasmacytomas (EMPs) are
rare plasma-cell tumour may develop in
soft tissues most commonly in the respiratory tract or the oral cavity. In the otorhinolaryngolocic literature these neoplasms are
rarely described and their nosological arrangement is often confused. The presence
of a plasma cell neoplasm can be a surprise and sometimes a diagnostic challenge
to be head and neck surgeon. The possibility of a plasma cell tumour should be never
forgotten in presence of an head and neck
neoplasm. Solitary plasmacytomas of the
head and neck, including the larinx, causing upper airway obstruction. The authors
describe a case of rapidly expanding EMP
involving the nasal sinuses and orofarynx
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of a 77 years old women. The incisional biopsy of rhinopharynx revealed infiltration
of moderatly-differentiate plasmacytoma.
The woman was treated with high dose of
dexamethasone (40 mg ev for 4 days every three weeks) with minimal response in
expectation of radiotherapy. The surgeron
treatment was not proposed. Because these
neoplasms may signal the presence of multiple myeloma full evaluation is required to
exclude disseminated disease. Most patients
with solitary plasmacytoma have M-components in the serum, and when followed
for long periods most develop diffuse
plasma cell myeloma, even when the original lesion was radically excised or irradiated. Recently acquisitions suggested that
extramedullary plasmacytomas can
be classified among the so-called mucosa associated lymphomas. Surgical excision of
extramedullary plasmacytomas followed by
complementary radiotherapy on the site of
tumour is proposed as the best treatment
for these kind of neoplasm.

P167
CASTLEMAN DISEASE IN
ASSOCIATION WITH POEMS
SYNDROME: A CASE REPORT
G. GIGLIO

Ambulatorio di Ematologia, O.C. A.Cardarelli,
AUSL di Campobasso.
Castleman disease and Poems syndrome
are sometimes associated. Castlemans disease (CD) is characterized by lymph node
enlargement due to hyperplasia of abnormal lymphoid folicles and paracortical lymphocytic hyaline vascular stroma or plasmacytosis. The POEMS syndrome is a uncommon multisystemic disorder characterized by the association of polyneuropathy,
organomegaly, endocrinopathy, M protein,
skin changes and various other systemic
clinical signs. Usually it is a manifestation
of a type of myeloma of which the chief
characteristic is the presence of osteosclerotic lesion, classically seen radiologically
to be single or multiple. The pathophysiology of this syndrome remains largely unknown. Circulating levels of proinflammatory
cytokines (IL-1 beta, TNF alpha, IL-6) are
increased in patients with POEMS and their
pleiotropic effects realeased secondary to
a strong activation of the monocyte/mac-

rophage system, take part in the multisystemic expression of the disease Serum IL- 6 levels in POEMS reflected the
disease activity (higher in active than in
stable disease) but not the severity of
accompanyng plasma cell dyscrasia. Increased production of IL-6 could support
the efficacy of corticosteroid therapy, particularly in acute clinical situations. The
author present a case of 57 years old male
admitted to hospital with a diagnosis of
probable liver disease. A physical examination disclosed polyadenopathies,
epatosplenomegaly, skin abnormalities,
ginecomastie, slopings edema , ascites,
pleural effusion and peripheral neuropathy. The lymph node biopsy showed lymph
node modification typical of Castlemans
disease. At the same time was demonstrated monoclonal gammopathy of the IgA
l type and bone marrow plasmocytosis
(about 10%). A rectal biopsy specimen for
deposits of amyloid was negative. The
percutaneos liver biopsy not revelead epatic
involvment. The final diagnosis was
Castleman disease with POEMS syndrome.
The patient was treated with success with
high dose of dexamethasone (40 mg ev)
for 4 days every three weeks for twelve
month and subsequently this improvement
has been maintained up to now with intermittent dexamethasone treatment. We conclude that POEMS syndrome is a hypercytokinemie syndrome in wich bone marrow plasma cells are not of malignant type.
Macrophages are involved in this syndrome
and their role has to be further investigated
as well as treatments which act through an
anti-cytokine mechanism.

P168
ALPHA-CHAIN, NON-SECRETING
MULTIPLE MYELOMA: A CASE-REPORT
P. MUSTO, V. NIRCHIO*, M. AGAMENNONE°, C. BODENIZZA,
A. FALCONE, M. CAROTENUTO, G. PASQUINELLI^,
M. BISCEGLIA*

Divisions of Hematology and °Ortopedics, *Service
of Pathologic Anatomy, IRCCS Casa Sollievo della
Sofferenza, S.Giovanni Rotondo, and ^Service of
Clinic Ultrastructural Microscopy, Policlinico S.
Orsola, Bologna, Italy
We report a 64 year-old female patient
who presented at our Institution on January, 1997, with a large osteolytic lesion of
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the left humerus. A biopsy performed in
another Hospital had previously suggested
a diagnosis of undifferentiated neoplasia
(probably PNET). The patient underwent
surgical proximal remotion of the humerus
due to an initial pathological fracture. The
new histological analysis evidenced aspects
of plasmocytoid differentiation associated
with the presence of periteliomatoid cells
within an abundant mixoid matrix.
Immunohistochemial studies showed a
positivity for anti-alpha chain antisera and
complete negativity for various other lineage specific markers, including both kappa
and lambda chains. Ultrastrucural evaluation
demonstrated a vesicular plasmocytoid
pattern. Diffuse osteolytic lesions and severe
hypogammaglobulinemia were also documented, while hematological parameters,
serum calcium, LDH and beta2microglobulin were within the normal range.
No M-component was detected by serum
and urine immunofixation. The percentage
of bone marrow plasma cells was 10-12%:
immunofluorescence studies confirmed the
exclusive presence of alpha chains within
the cytoplasm of marrow plasma cells. A
diagnosis of alpha-chain, non-secreting
myeloma was made and the patient was
treated with oral melphalan and prednisone
for 9 cycles plus local (left humerus and
femur) RT. A very good clinical response
was achieved, with stabilization of osteolytic
lesions, disappearance of marrow plasma
cell infiltration and normalization of immunoglobulin serum levels. A maintenance
treatment with interferon and dexamethasone was interrupted after three months
because of a pulmonary embolism leading
to a severe cardio-respiratory failure, which,
however, partially recovered during the following months. Twenty-eight months after
diagnosis the patient is alive and in complete remission for myeloma.

P169
POEMS SYNDROME:
CLINICAL CONSIDERATIONS
G.B. CAVALLERO, R. MELCHIO, G. GALVAGNO, L. AMBROGIO°,
U. STURLESE

Medicina II,°Neurologia, Azienda Ospedaliera
S.Croce e Carle-Cuneo
A 57-year-old caucasian man had been
well until August 1996 when he complained
of progressive, simmetric, sensorimotor
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polineuropthy of upper and lower extremities diagnosed as chronic immune
demyelinating polyneuropathy by
electrophisiologic study , sural nerve biopsy
and CSF examination in 3 distinct admissions in Neurology. Plasma exchange, intravenous immunoglobulins were ineffective, he had transient improvement with
corticosteroid per os. In June1997 he had
a congestive heart failure. In September
1997, under corticosteroid treatment, he
was admitted to our hospital, because of
renal failure, painful cutaneous necrosis of
the lower limbs; he declared diarrhea and
impotence too. Phisical examination revealed: a performance status 3, cachexia,
peripheral edema, hepatomegaly and a severe, disabling polyneuropathy as well. Previous investigations were remarkable for
primary hypothiroidism, serum IgA-λ paraprotein, mild thrombocytosis. We did not
find amilod in biopsies from the cutis,nerve,
bone marrow; bone marrow plasma cells
were normal; an osteosclerotic bone lesion
was found at D10 level of dorsal spine and
osseous proliferation in sites of ligamentous attachement (pelvis, humerus). The
patients multiple clinical manifestations
addressed to a diagnosis of POEMS syndrome: Polineuropathy, Organomegaly
(hepatomegaly), Endocrinopathy (hypothyroidism, impotence), M protein (IgA- λ) and
Skin lesions(edema, cutaneous necrosis).
Recent results suggest a pathogenetic role
of proinflammatory cytokines (IL6, TNFα,
IL1β) in POEMS syndrome. Considering the
patients clinical conditions, we started a
treatment with radiotherapy on D10, high
dose dexamethazone, all-trans retinoic acid
(drugs inhibiting the production of
proinflammatory cytokines) and sulfasalazine with improvement of cutaneous
necrosis and resolution of diarrhea; a successive monthly therapy with cyclophosphamide and melphalan was ineffective and
clinical condition had a progressive deterioration. The patient died in October 1998.
This new case report of POEMS syndrome
stresses the importance of an early diagnosis for this rare multisystem disorder associated with plasma cell dyscrasia because,
if there is not organ functional deterioration yet, a high-dose therapy followed by
stem cells rescue might improve the prognosis, as in AL amyloidosis.
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P170
HYPOPARATHYROIDISM IN MULTIPLE
MYELOMA: REPORT OF A CASE
P. ZIGROSSI, M.C. BERTONCELLI, L. PACCAGNINO,
G. BORDIN, E. CATANIA, R. GAUNA

II Medicina, Azienda Ospedaliera Maggiore della
Carità Novara
A 57 years old woman, recently operated
of bilateral cataract, had symptoms of
tetany. Her daughter died of a connective
tissue disease. Physical examination was
normal. She had a hypoparathiroidism with
serum calcium 4,8mgr/dl, phosphate
5,9mgr/dl, magnesium 1,55mgr/dl, urinary
calcium 50mgr/dl and phosphate
800mgr,24-h, PTH 6,3picomoles/L (normal
value<10). A MGUS was also diagnosed,
with monoclonal IgG Kappa 1800mgr/dl,
bone marrow plasma cells<5%, normal radiographic examination of the skeleton.
There wasnt signs of peripheral polyneuropathy, thyroid hormones, TSH, cortisol, Dxilose test were normal, ANA, anti-dsDNA,
Reuma test, HbsAg and HCV test negative.
The patient, treated with calcium, magnesium and vitamin D, remained stable and
without symptoms with serum calcium
ranging from 7,5 to 8,5 mgr/dl an phosphate from 4 to5mgr/dl. 9 years after the
diagnosis we observed a progression to a
symptomatic multiple myeloma, with anemia (Hb 7gr/dl) and back pain. Radiographic
examination of the skeleton, 99mTc-MDP
whole body bone radionuclide scan and MRI
of the spine were normal. Coombs test was
positive for IgG, without signs of hemolysis, monoclonal IgG were 5290 mgr/dl, bone
marrow plasma cells 80%, urinary Kappa
chains negligible. Serum calcium was 9,3
mgr/dl, phosphate 3,8 mgr/dl, creatinine
1,3 mgr/dl, PTH undetectable. At the third
day of VAD chemotherapy (chosen considering a future ABMT) we noticed hypocalcaemia (6,4mgr/dl), that required high
doses of vitamin D and calcium, and a concomitant sinus bradycardia. At the same
time there was bone pain regression and
in the following weeks Hb levels became
normal, the monoclonal IgG on the contrary
was unchanged. To our knowledge only two
cases were described with multiple myeloma and hypoparathiroidism, one of which
affected by POEMS syndrome. This association can be casual, but since idiopathic
hypoparathyroidism is very uncommon and
can have an immune pathogenesis a rela-

tionship with myeloma cannot be excluded.
When a symptomatic myeloma developed,
serum calcium raised to pseudo-normal
values, but there was a serious hypocalcaemia when VAD therapy was given, probably due to high doses of dexamethasone.

P171
POEMS SYNDROME: A CASE REPORT OF
A PATIENT TREATED WITH HIGH
DOSES OF DESAMETAZONE
F. FICARA*, G. BIANCO#, B. GROSSO*, M. PISTONE*,
E. RAVIOLO*, A. DIANA*

Divisione di Medicina* e Divisione di Ortopedia#;
Ospedale SS Annunziata di Savigliano (CN)
POEMS is a rare syndrome caracterized
by polyneuropathy, organomegaly, endocrinopathy, M protein and skin changes. In
August 98 we observed one patient 50 years
old, male, that has been suffering from a
sciatic pain from two months. This was the
reason why he applied to the orthopedist.
The performed tests (Rx scan, scintigrafy
and RMN) demonstrated osteosclerotic bone
lesions in ribs, D8, L2,L3,L4,L5 and pelvis;
an IgA λ chain type of protein in serum led
the patient to haematological exam. We
refer hypertriglyceridemia, increased
cortysoluria and low testosteron, too. So
that we performed bone marrow aspiration
and biopsy, which shared only 4 plasmacells. EMG demonstrated a slight mixed
polyneuropathy; at the derma-thological
exam were evident multiple ruby angiomas.
Bence Jones proteinuria was negative. Liquor demonstrated increased IgG and albumin. Than patient underwent a biopsy of
left iliac bone (acetabolo),where there was
an osteosclerotic lesion: the histological report was consistent with plasmocytoma. The
patient was treated with high doses of
desametazone (HD-DEX: 40 mg/die for 4
days every 21 days); four cycles of therapy
were performed. Clinically the patient related only a slight improvement of pain. M
protein decreased not much (from 928 to
658) and the EMG was identical to that one
of the diagnosis. At the restaging a monoclonal band of λ light chains appeared in
urine, too. After this failure and because of
the age, now the patient is undergoing to a
submaximal treatment in front of collection
of peripheral stem cells and auto-transplantation.
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HEMOSTASIS AND
THROMBOSIS
P172
PREVALENCE OF MILD
HYPERHOMOCYSTEINEMIA AND
ASSOCIATION WITH THROMBOPHILIC
GENOTYPES (FACTOR V LEIDEN AND
G20210A PROTHROMBIN) IN
PATIENTS WITH DEEP VEIN
THROMBOSIS
V. DE STEFANO, B. ZAPPACOSTA*, S. PERSICHILLI*, E. ROSSI,
I. CASORELLI, K. PACIARONI, P. CHIUSOLO, B. GIARDINA*,
G. LEONE

Cattedra di Ematologia, Ist. Semeiotica Medica and
*Ist. Chimica Clinica, Università Cattolica, Roma
Mild hyperhomocysteinemia is a risk factor for deep vein thrombosis (DVT). Interaction of such alteration with thrombophilic
genotypes such as factor V Leiden or
G20210A prothrombin has been only partially investigated. We investigated 111
patients with at least one documented episode of DVT, in 44% of the cases with no
evident association of circumstantial risk
factors (M/F 52/59, median age of the
thrombotic onset 36 years, 2-81) and 121
healthy individuals (M/F 91/30, median age
35 years, range 20-78). All the individuals
were genotyped for the presence of mutations in factor V gene (factor V Leiden, FVL) and in prothrombin gene (G20210A mutation, FII-A); fasting homocysteine was
measured in all of them. In patients with
DVT the naturally occurring coagulation inhibitors (AT III, proteins C and S) were
measured. Among the controls 5 individuals were heterozygous carriers of FV-L and
3 were heterozygous carriers of FII-A; .the
mean level of homocysteine was 7.83 µmol/
L (SD 2.52). Among the patients with DVT
a thrombophilic defect was found in 28
cases (25.2%). Homocysteine levels higher
than the control mean +2SD were detected
in 16 patients (14.4%) and in 4 controls
(3.3%); after adjustement for other causes
of thrombophilia the odds ratio for DVT
associated with hyperhomocysteinemia
was 3.7 (95% CI 1.1-12.3). Hyperhomocysteinemia was associated with FV-L in 3
patients (2.7%) and with FII-A in 3 pa-
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tients (2.7%); no control individual showed
such associations. In conclusion mild
hyperhomocysteinemia was confirmed to be
a risk factor for DVT; the association of mild
hyperhomocysteinemia with other thrombophilic genotypes (FV-L o FII-A) seems to
induce a synergic increase in the risk for
DVT to 30-50 fold.

P173
ASSESSMENT OF THROMBOTIC RISK
IN APC-RESISTANT PATIENTS
E. STIPA*, V. CORDERO°, M. MARTIRADONNA°,
G. CATALANO°, D. ZANGRILLI°, A. SCIARRA*, M. OLIVIERI*,
F. OLIVA*, S. AMADORI°

°Tor Vergata University, Haematology Chair and
Deparment; *S.Eugenio Hospital, Rome
Six-hundred twenty-five pts were studied in our outpatient unit for a period of 42
months with a view to assessing the relationship governing the association of
APCresistance, R506Q Leiden V Factor and
the clinical event. 141 pts were apparently
healthy, and 484 had a history of past arterial and/or venous thrombosis. The group
of pts in object was composed of 227 males
(36%), and 461 females (64%), their mean
age was 47 (range between 15-83). 40%
of the thrombotic events occurred at the
level of CNS and the retina, 25% at the
level of peripheral vessel, while 26% of the
events was represented by ischaemic cardiopathies and minor conditions. 46% of
the pts had a family history of thrombotic
events, while 22% of them suffered from
dyslipidosis, and 90% of them had
antiphospholipid antibodies with no clinical signs of collagen abnormalities. None
of the studied pts was taking anticoagulants, but 200 of them were taking
antiaggregants (65 of which were non-responders). 36% of the pts had overly high
platelet-antiaggregation levels that were
then reconfirmed over time. 2 pts presented
with an asymptomatic picture of Protein C
deficiency. APCresistance was observed
(with pre-dilution of the sample with V Factor deficient plasma and with cut-off=2) and
later reconfirmed in 88 pts out of 625
(14%), most of whom were women. Thirtyeight of them were symptom-free, while 50
of them had a past history of thrombosis
with no circumstantial risk factors, such as
surgery, estroprogesterone therapy, diabe-
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tes, hypertension, ecc. About half of the
subjects who tested positive underwent
molecular analysis and 67% of them were
showing the R506Q mutation. We studied
siblings, parents and the offsprings of 9
subjects carrying the dual defect, with
multiple and multi-district thromboses, and
we observed that 7 probands out 24, tested
positive for APCresistance and for the Leiden
V Factor. The subjects who tested positive,
and who also had a past thombotic history,
were given an anti-aggregant therapy, while
symptom-free pts who tested positive were
followed-up over time with no evidence of
further thrombotic events. According to our
experience it does not seem appropriate,
nor justifiable to administer a prophylactic
therapy to those pts carrying the
trombogenic defect, with the exception of
those cases where there is an increased risk.

P174
G 20210 A MUTATION OF THE
PROTHROMBIN GENE: GENETIC AND
ENVIROMENTAL RISK FACTORS
ASSOCIATION. A CASE REPORT

els included normal values of protein C, protein S, antithrombin III and factor VIII. The
patient was treated with oral warfarin for 6
months and then with ticlopidin. During
antiplatelet treatment he presented an episode of retinal thrombosis and he was
treated with an association of ticlopidin and
aspirin. A further evaluation of thrombotic
risk factors showed the presence of prothrombin G20210A mutation in heterozygotic form. In the family of our patient no
other thrombotic events were recorded. Our
hypothesis is that the association of
G20210A mutation and hypertension plaied
an important role in this case. We stress
the importance, in juvenile stroke, of the
presence of a genetic risk factor with an
enviromental risk factor.

P175
RISK OF RECURRENT DEEP VEIN
THROMBOSIS IN HETEROZYGOUS
CARRIERS OF FACTOR V LEIDEN WITH
OR WITHOUT THE G20210A
PROTHROMBIN MUTATION

R. SANTI, M. DEMICHELI, L. CONTINO, A. LEVIS

V. DE STEFANO, I. MARTINELLI*, P.M. MANNUCCI*,
K. PACIARONI, P. CHIUSOLO, I. CASORELLI, E. ROSSI, G. LEONE

Centro Emostasi e Trombosi, Servizio di
Immunoematologia, Azienda Ospedaliera
SS.Antonio e Biagio e C.Arrigodi Alessandria

Cattedra di Ematologia, Università Cattolica, Roma
and * Centro Emofilia e Trombosi Angelo Bianchi
Bonomi, Milano

The G20210A mutation of the prothrombin gene has recently been suggested as
an important risk factor for venous thromboembolism. Its role in cerebral ischemia
and in arterial thrombosis is not clear. However many studies show an association between G20210A mutation and stroke. On
the other hand the prevalence of the prothrombin 20210 A allele in italian health
people is about 3,3%. Case Report. A 50years-old man was admitted to the hospital for an expressive aphasia. The brain
computer tomography showed multiple ischemic areas in the left emisphere. There
were no occlusions of carotid arteries; electrocardiogram and transesophageal
echocardiography did not show any evidence of heart disease. The anamnestic
questioning reported only arterial hypertension and when the patient was admitted,
blood pressure was normal. There was no
personal or family history for vascular disease or thrombosis. Initial evaluation for a
hypercoagulable state included normal lev-

Point mutations in the factor V gene (factor V Leiden, FV-L) and in the prothrombin
gene (G20210A mutation, FII-A) are the
most common causes of inherited thrombophilia; the magnitude of the risk for recurrent deep vein thrombosis (DVT) in carriers of FV-L is controversial and it is not
established the risk of the patients carrying both defects (FV-L and FII-A). The expected prevalence of double carriers in the
general population is 1 per 1000 individuals. We investigated 624 patients with previous DVT objectively documented; after
exclusion of 212 patients with other causes
of inherited or acquired thrombophilia, we
selected 112 patients heterozygous carriers of FV-L, 283 patients with normal genotype, and 17 patients double carriers of FVL and FII-A. The patient groups did not differ in sex distribution, age at the time of
the first DVT, age at the time of investigation, length of the observation time, and
rate of first spontaneous thrombotic event.
At the time of investigation 30% of patients
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with or without FV-L have had a recurrent
DVT, whereas the cumulative incidence of
recurrent DVT in double carriers was 65%.
The median thrombosis-free survival after
the first DVT was 13 years in carriers of
FV-L, 16 years in normal individuals, and 5
years in double carriers of FV-L and FII-A
(Kaplan-Meier analysis). Patients with FVL only had a risk for recurrence similar to
that of patients with normal genotype (hazard ratio 1.1, 95% CI 0.7-1.6); on the other
hand, double carriers had a higher risk for
recurrence than carriers of FV-L only (hazard ratio 2.6, 95% CI 1.7-11.5, log-rank
test p=0.02). Considering only recurrences
that occurred spontaneously, the risk for
double carriers remained high (hazard ratio 3.4, 95% CI 2.5-23, log-rank test
p<0.001); if the first DVT occurred in the
presence of a circumstantial risk factor the
risk for recurrent DVT in double carriers was
similar to that of the other patients. In conclusion after a first DVT the heterozygous
carriers of FV-L should be treated as patients with normal genotype; on the other
hand double carriers of FV-L and FII-A are
candidates to lifelong oral anticoagulant
treatment after a first spontaneous DVT.

P176
DEEP VEIN THROMBOSIS OF UNUSUAL
SITES: HIGH PREVALENCE OF
THROMBOPHILIC GENOTYPES OR
LATENT CHRONIC
MYELOPROLIFERATIVE DISEASE
V. DE STEFANO, L. TEOFILI, P. CHIUSOLO, K. PACIARONI,
I. CASORELLI, E. ROSSI, A. DI MARIO, R. URBANO, G. LEONE

Cattedra di Ematologia, Università Cattolica, Roma
We investigated 72 patients with venous
thrombosis of unusual sites objectively
documented (M/F 37/35, median age at the
moment of thrombosis 35 years, range 379): 8 with Budd-Chiari syndrome (BC), 38
with portal and/or mesenteric vein thrombosis (PM), 26 with cerebral vein thrombosis (CV). Thrombosis was associated with
a circumstantial risk factor (pregnancy and
puerperium, surgery, oral contraceptives)
only in 18 cases (25%); all the 6 cases secondary to hormonal treatment had CV and
had no inherited thrombophilic traits. We
investigated also a control group of 456
healthy individuals (M/F 266/190, median
age 44 years, range 7-93). We identified
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among the patients 1 individual with AT III
deficiency (PM), 2 with protein C deficiency
(1 PM, 1 CV), 10 heterozygous carriers of
factor V Leiden (FV-L) (2 BC, 5 PM, 3 CV)
and 6 heterozygous carriers of G20210A
prothrombin mutation (FII-A) (1 BC, 2 PM,
3 CV); overall, 26.4% of patients had a
thrombophilic genotype. Among the controls 10 were heterozygous for FV-L, 1 was
homozygous for FV-L, and 12 were heterozygous for FII-A. The risk (odds ratio)
for unusual venous thrombosis was 8.2
(95% CI 3.2-20.5) for heterozygous carriers of FV-L and 4.1 (95% CI 1.5-11.3) for
heterozygous carriers of FII-A. In 40 cases
we carried out a clonogenic assay for development of erythroid colonies (EC) in the
absence of exogenous erythropoietin, which
is considered a reliable sign of chronic myeloproliferative disease including the latent
forms. The assay was positive in 19 cases
(47.5%): 2 BC (40% of the checked cases),
12 PM (54% of the checked cases), 5 CV
(38% of the checked cases). EC positive
assay and FV-L genotype were found associated in 4 patients (2 PM and 2 CV). In
conclusion the prevalence of thrombophilic
genotypes associated with unusual venous
thrombosis was comparable with that found
in patients with deep vein thrombosis of
the legs; the assay for development of spontaneous erythroid colonies allows a further
increase of the diagnostic yield.

P177
REDUCTION IN ANTICOAGULANT
PROTEIN C LEVEL FOLLOWING G-CSF
ADMINISTRATION FOR STEM CELL
MOBILIZATION AFTER
CHEMOTHERAPIC TREATMENT
M. PARMA, D. BELOTTI, F. COLNAGHI, S. BRAMBILLA,
G.F. RIVOLTA, M. VERGA, E.M. POGLIANI

G-CSF is a widely employed cytokine in
cancer therapy. Many cytokines can interact with biological systems, including the
coagulation one. We investigated if G-CSF
administration, following chemotherapic
treatment, could cause haemostatic alterations with particular regard to anticoagulant activities. We evalued 15 patients affected by lymphoid neoplasias (8 NHL, 3
ALL, 2 MM). Everyone was responsive to
conventional induction treatment, subsequently they were treated with two differ-
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ent mobilisation schedules (MAD for NHL
patients and HD-CTX for ALL and MM patients) followed by G-CSF administration
with the purpose to stimulate peripheral
stem cell mobilisation. In every patients
plasma levels of Antithrombin III (ATIII),
anticoagulant Protein C (PC) and Protein S
(PS) were evaluated. G-CSF was administered for a median period of 11 days (914) with dosage of 5 µg/Kg/day. In every
patients, after chemotherapy administration
the ATIII, PC and PS basal levels were in
the normal range. During G-CSF treatment
no alterations were observed in ATIII and
PS plasma levels, instead a progressive
decrease happened in PC levels, and a
median reduction (around 30% respect to
basal assay) was measured at the end of
treatment. PC levels reduction did not cause
clinical evidence of thrombotic event. Nevertheless it can be favourable for a latent
prothrombophilic state, and it could generate thrombotic events in concomitance with
other unfavourable factors.

P178
HETEROZIGOSITY FOR FACTOR V
LEIDEN: A FAMILY STUDY
M. PAGLIARINO, A. RAVERA*, G. BIAGGI, G. FRANCISCO,
P. ROSSETTO, E. VENTURINO, A. MUSCOLINO, R. GUIDO,
M. GIROTTO

ASL 9 Ivrea - Ospedale Civile - Serv. Trasfusionale;
*ASL 9 Ivrea - Ospedale Civile - Serv. di Cardiologia
We evaluated Activated Protein C resistance (ACPr) and relative factor V Leiden
mutation in a family in which two members
had a history for multiple episodes of Deep
Vein Thrombosis (DVT).14 subjects were
examined: they were first screened for APCr
test, then, if positive, they were examined
for factor V Leiden mutation. Subjects with
a positive history of thrombosis were also
enrolled in a more extensive investigation
for thrombophilia (ATIII, Protein C and S,
LAC, Homocisteine). Results: - 10 subjects
were negative for APCr test and had negative history for thromboembolism. - 4 subjects were positive for APCr test and resulted as heterozigous factor V Leiden carriers; In details: - two of them (mother and
son, respectively 59 and 29 years old), although without any thrombophilic risk factors, had multiple episodes of DVT (the son
had also Pulmonary Embolism) always at
same limb and after trigger events (sur-

gery, trauma, pregnancy). - another subject (58 years old) have a history for smoking and hypercolesterolemia, had myocardial infarction (occlusion of a minor coronary branch) and, 7 years after the first
ischemic episode, angina, but never had
venous thrombosis. - last subject (32 years
old, third subjects son), although he had
once undergone orthopaedic surgery for a
traumatic event, never had thromboembolism. The analysis of these cases suggests
that factor V Leiden mutation is not a sufficient trigger event for venous thromboembolism. In conclusion, we think that other
systemic thrombophilic conditions detection, functional study of venous system and
other risk factors study are important in
patients prognosis evaluation and in the
prevention of thrombotic event.

P179
HIGH INCIDENCE OF EARLY
THROMBOTIC COMPLICATIONS IN
PATIENTS WITH ACUTE LEUKEMIA
V. DE STEFANO, S. SICA, F. SORÀ, P. CHIUSOLO, L. LAURENTI,
I. CASORELLI, E. ROSSI, F. EQUITANI, K. PACIARONI, G. LEONE

Cattedra di Ematologia, Università Cattolica del
S. Cuore, Roma
We investigated 228 patients (M/F 111/
117, median age 58 years, range 14-89)
consecutively admitted from 1993 to 1998
for acute nonlymphocytic leukemia (ANLL,
181 cases, 19 M3) and acute lymphoblastic leukemia (ALL, 47 casi). During a total
observation time of 311 patient-years we
documented 21 thrombotic events in 18 pts.
(M/F 5/13, median age 51 years, range 1784), accounting for an incidence of 6.7 /
100 pt-years. Diagnosis was ANLL in 14
cases (5 M3) and ALL in 4; the first event
was a DVT of the legs in 11 cases (3 with
pulmonary embolism), DVT of the arms in
2, portal vein thrombosis in 1, cerebral vein
thrombosis in 1, ischemic stroke in 3. Five
events (28%) were associated with a circumstantial risk factor (central venous catheter, CVC=2, CVC and hormonal treatment
=1, erwinase=1, puerperium=1). Inherited
thrombophilia (G20210A prothrombin) was
detected in 3 pts. with DVT (2 with recurrence) out of 12 checked. In 12 thrombotic
patients (67%) no inherited or acquired risk
factor was identified. The analysis according to Kaplan-Meier showed an overall prob-
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ability of thrombosis in 4.4% of all patients
at the onset of disease and in 8.8% within
5 months from diagnosis of acute leukemia. Three pts. with ANLL had a recurrent
DVT 3, 15 e 37 months after the first event.
The risk for thrombosis was similar patients
with ALL and ANLL (hazard ratio 1.03, 95%
CI 0.3-3.2). In the M3 patients the probability of thrombosis was 10.5% at the onset and 27.7% within 3 months from diagnosis, with a risk higher than in the other
patients (log-rank test p= 0.001, hazard
ratio 4.4, 95% CI 2.8-89.4). A leukocyte
count higher than 20x109/L was present in
8 cases (6 ANLL -2 M3-, and 2 ALL); in
thrombotic patients the count was higher
(median 20.5x109/L) than in ANLL pts. (median 11x109) or ALL pts.(median 16.5x109).
The platelet count at the time of the first
thrombosis was higher than 85x 109/L in 9
cases; yet in M3 pts. (median 32x109/L)
was lower than the count found at the onset of disease in ANLL pts. (median 48x109/
L) or ALL pts. (median 53x10 9/L); the other
patients with thrombosis at the time of the
event had a median platelet count of
100x109/L. In conclusion acute leukemia is
associated with a thrombotic risk especially
at the onset of disease and with a normal
platelet count; such risk is particularly high
in M3 patients, independently of the platelet count.

P180
LIFE THREATENING EMERGENCY CAUSED
BY AN INTRACARDIAC THROMBUS
LEADING TO AN ANTIPHOSPHOLIPID
SYNDROME (APS) DIAGNOSIS IN A
PATIENT WITH AUTOIMMUNE
HEMOLYTIC ANEMIA (AHA)
F. CELESTI, C. TORROME, G. MORANO, G.A. BRUNETTI,
C. GIRMENIA, R. LATAGLIATA, C. MINOTTI, G. ALIMENA

Department of Biotecnologie Cellulari ed
Ematologia, University La Sapienza Rome
We report the case of a right ventricular
thrombus detected in a 51-year old woman
admitted to our Hematological Emergency
Unit for anemia. The patient had a history
of AHA successfully treated 33 yrs before
with steroids and splenectomy, and a recent (1 month before) episode of deep
venous thrombosis treated with s.c. heparin. At hospitalization (7/98) a relapse of
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AHA was diagnosed: Coombs test was positive for warm IgG antibodies, hemato-serological data were Hb 7.6 g/dl, MCV 145
fl, WBC 12.1 x 109/l, PLTS 128 x 109/l, reticulocytes 186%°, total bilirubin 1.85 mg/dl
(direct 0.35 mg/dl) and LDH 518 UI/l. Clotting tests were normal, LAC test (KCT) was
in the normal range. An ECG was normal and
no cardiocirculatory problems were evident;
chest X-ray was negative, abdominal
echography was negative for adenomegalies, echodoppler displayed a normal
circulation of the legs. Treatment was
started with Methylprednisolon (1.5 mg/Kg/
day) and folates. In the subsequent 4 days,
while Hb remained stable, a progressive
PLTS reduction till 46 x 109/l was observed.
On the 5th day the patient presented a sudden episode of severe acute dyspnoea with
marked hypoxyemia (PO2 41.7 mmHg, Sat
O2 82.9%, PCO2 31.5 mmHG). Physical examination revealed tachycardia and inspiratory tumescence of jugular veins.
Echocardiogram showed a mass of 3 cm
tight to tricuspidal valve, floating in atrium
and extending to right ventriculum in diastole. Heparin was immediately started and
the patient was transferred to Coronary
Unit, where 4 days later she underwent
surgical intervention to remove intracardiac
mass in extra-corporeal circulation. Previous Ig administration (800 mg/Kg for 3
days) was performed as PLTS count had felt
to 29 x 109/l: no blood support was needed.
Hystological examination proved the mass
to be a thrombus. A complete screening for
thrombophilia was then performed, showing positivity for ACA-IgG, DRVV-LAC test
and aPCR; ANA, ATIII, C and S protein values were normal. A diagnosis of APS was
then made. The patient is now in good hematological conditions, without other clinical problems, on treatment with low-dose
steroid and oral anticoagulants. The rare
observation here reported emphasizes the
importance of searching Antiphospholipid
Antibodies in patients with AHA, expecially
if this is associated with other disease manifestations such as thrombocytopenia or
thrombosis, and submit these patients to
accurate cardiac screening, even when no
overt hearth involvement is present.
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P181
ProC Global A NEW AUTOMATIZED
SCREENING ASSAY FOR
DETERMINATION OF TOTAL FUNCTION
OF THE PROTEIN C-SYSTEM
F. DRAGONI*, D. TORMENE**, P. SIMIONI**, P. ARCIERI*,
G. AVVISATI*, F. MANDELLI*, A. GIROLAMI**

*Dip. Biotecnologie Cellulari ed Ematologia, Univ.
degli Studi La Sapienza, Roma;** Istituto di
Semeiotica Medica, Univ. degli Studi di Padova
Protein C anticoagulant pathway represents a major physiologic inhibitory mechanism for blood coagulation. A new automatized functional screening assay (ProC Global; Dade-Behring, Milan, Italy) for a total
evaluation of Protein C-system was prospectively tested in normal subjects and in 120
patients with abnormality of the Protein C
system in order to define the sensitivity,
specificity and diagnostic accuracy of this
screening test. ProC Global test is an activated partial thromboplastin time (APTT)
based assay in which test plasma is incubated with Protac (Snake venom from
Agkistrodon Contortrix). Results of ProC
Global test were expressed as Normalized
Ratio (NR). ProC Global performed in 50
patients with Factor V Leiden mutation before and after mixing plasma test 1+4 with
factor V deficient plasma, turned out pathological in 50/50 (100%)
cases (Mean
value=0.59, Range 0.37-0.69). ProC Global was pathological in 32/36 (88.8%)
cases with Protein C deficiency ( Mean
value=0.63, Range 0.34-1.21) and in 26/
34 (76.5%) cases with Protein S deficiency
(Mean value=0.76, Range 0.5-1.23). ProC
Global was normal in 40 healthy subjects
(20 males, 20 females, mean age 37 yrs.,
range 18-60) without Factor V Leiden mutation and with normal values of Protein C
and Protein S. These subjects were considered our control group. For Factor V Leiden
mutation the sensitivity of ProC Global was
100%, specificity 100% and diagnostic accuracy 100%; for Protein C deficiency the
sensitivity was 88.8%, specificity 100% and
diagnostic accuracy 94.7%; for Protein S
deficiency the sensitivity was 76.5%, specificity 100% and diagnostic accuracy 89%.
The overall diagnostic accuracy of ProC Global test for defect of Protein C-system was
92.5%. ProC Global appears to be an effective new automatized screening test for
the complete evaluation of Protein C-sys-

tem able to identify patients with Factor V
Leiden mutation, Protein C and Protein S
deficiency.

P182
EFFICACY OF IVIgG IN THE
ANTENATAL AND NEONATAL
MANAGEMENT OF FETOMATERNAL
ALLOIMMUNIZATION TO HPA-1a
PLATELET ANTIGEN: A CASE REPORT
F. FABRIS, R. CONTE*, B. SOINI, T. MAGGINO, M.L. RANDI,
A. GIROLAMI

Department of Medical and Surgical Sciences,
University of Padua, Padova; * Transfusion Center,
S. Orsola Hospital, Bologna, Italy
Fetomaternal alloimmunization to platelet antigen HPA-1a, is the prevalent cause
of severe antenatal and neonatal
alloimmune thrombocytopenia (NAIT); intrauterine cerebral hemorrhages with cerebral sequelae or fetal loss can occur by
20-25 weeks of pregnancy. The recurrence
of NAIT in subsequent pregnancy is high,
which justifies antenatal treatment. However the management of NAIT is uncertain.
Concerning antenatal therapy the options
are the assessment of platelet count by
fetal blood sampling, intrauterine platelet
transfusions and the maternal treatment
with IVIgG and/or steroids. Transfusions of
HPA compatible platelets or IVIgG are the
postnatal therapeutic options. A case of
severe thrombocytopenia (13x109/l platelets) with mucocutaneous bleeding occurred
in 1990 in a newborn from a mother (MA)
with normal platelet count; thrombocytopenia spontaneously recovered in the baby
over 9 days, whitout treatment. Alloantibody against HPA-1a and negative HPA
phenotype (platelet immunofluorescence
test) were demonstrated in the mother and
NAIT was diagnosed. MA again became
pregnant in 1998 and serological analysis
demonstrated a high titer of alloantibody
against HPA-1a. HLA and HPA genotype
(PCR-SSP analysis) revealed in the mother
HPA-1b/b, HLA DRB3 and in the husband
HPA-1a/a genotypes. From 21 weeks of
gestation, IVIgG (1g/Kg bw/week) and
prednisone (25 mg/day) were given and
fetus ultrasonography was regularly performed. After 35 weeks of pregnancy, the
alloimmunized woman delivered, by cesarean section, a thrombocytopenic baby
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(25x109/l platelets). IVIgG were given in
the baby as prophylaxis and the thrombocytopenia promptly recovered whitout
hemorrhagic complications. In conclusion,
the antenatal and neonatal therapy with
IVIgG, seems to be a non-invasive satisfactory management of high-risk pregnancy
in this HPA-1a alloimmunized woman.

P183
POSSIBLE IMPROVEMENT OF
IDIOPATHIC THROMBOCYTOPENIC
PURPURA BY HELICOBACTER PYLORI
ERADICATION
G. LONGO, G. GANDINI, M. MORSELLI, L. FERRARA,
K. CAGOSSI, M. LUPPI, G. TORELLI, G. EMILIA

Dipartimento di Scienze Mediche. Sez. Medicina
Interna ed Ematologia. Università di Modena
It is known that Helicobacter pylori (HP)
might determine gastric mucosa damage
by an antigenic cross mimicry between
Lewis antigen expressed by gastric epithelial cells and the bacterium. HP infection
has been associated with development of
lymphoid follicles in the stomach and related to the development of gastric MALT
lymphoma. Nevertheless, involvement of HP
in some autoimmune diseases is still to be
elucidated. Immune Thrombocytopenic Purpura (ITP) is caused by autoantibodies
against platelets;Bacterial and viral infection have been implicated in the disease.
Recently, it was reported that HP eradication can be followed by an increase in platelet count in patient with ITP and that the
prevalence of such infection in ITP can be
high. To determine whether HP infection
could be associated with ITP, we evaluated
27 patients: 12 males; 15 females, mean
age 52.4 years (17-79). ITP was defined
by: thrombocytopenia (other causes excluded), megakaryocytic iperplasia in bone
marrow, autoantibodies against platelets
(PAIg). HP infection was assessed by C urea
breath test, serum antibodies against HP
and, when possible, histologic examination
of speciments obtained by endoscopy. The
presence of antibodies against hepatitis C
virus (HCV) was evaluated. Only in 3 patients the PAIg were found. All patients
showed a normal-hyperplastic megakarycytosis. No one was HCV positive. HP infection was found in 11 patients (all showed
breath test positivity, of wich 7 were also
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positive for serum antibodies and 2 showed
histologic positivity). Eradication of HP
(Amoxicillin 1 g twice daily, clarithromycin
250 mg three times daily, pantoprazole 40
mg twice daily) was obtained in nine patients.
In eight patients the corticosteroid treatment
was withdrawn before eradication; in three
was manteined owing the low platelets count
(< 30.0 x 109/L) at low dose (25 mg prednisone/d ). Five patients in whom HP was
eradicated had a significant increase in platelets count after 3 months; the remaining
patient are still monitored. A relationship
between HP infection and ITP can be hypothesized; a chronic immunological stimulus
or cross mimicry between platelets and
bacterium antigens may play a pathogenetic role in some ITP cases; in some cases,
the eradication of HP could be effective in
ITP improvement.

P184
IDIOPATHIC THROMBOCYTOPENIC
PURPURA: 310 PATIENTS OBSERVED
IN A SINGLE HEMATOLOGICAL
INSTITUTION
N. VIANELLI, L. VALDRÈ, M. FIACCHINI, L. CATANI,
*L. GUGLIOTTA, A. DE VIVO, S. TURA

Istituto di Ematologia e Oncologia Medica
L. e A. Seràgnoli, Università di Bologna;
*Servizio di Ematologia, Arcispedale
S.Maria Nuova, Reggio Emilia
Idiopathic thrombocytopenic purpura
(ITP) is a rare disease. Chronic ITP involves
more frequently the adults. Immunesuppressive treatment with steroids induces a
stable partial or complete remission in a
small number of patients (pts). Splenectomy is effective in about 80% of cases.
However, 20% of ITP pts are refractory to
any other treatment. Prolonged severe
thrombocytopenia is often associated with
an high haemorrhagic risk. We present our
experience concerning 310 chronic ITP pts;
202 female and 108 male, had a mean age
and platelet number at diagnosis of 43±19
( range 8-87) yrs and 34±28x109/l (range
1-147), respectively. The mean follow-up
has been 67±71 (range 2-350) months; 56
(18%) of pts have a follow-up >120
months. At diagnosis 138 (44%) pts showed
minor bleeding events (mean platelet number 23±17) and 23(7.4%) had major bleeding events (mean platelet number 13±11).
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Drug therapy (mainly steroids) was employed in about 60% of pts. However, splenectomy was necessary in 35% of pts with
a mean diagnosis-splenectomy interval of
21±30 months (6 patients were splenectomized at diagnosis). Splenectomy was effective in 83% of cases. Relapse occurred
in 21% of cases at a mean of 34±63 (1252) months from splenectomy. Drug
therapy (up to 6 lines of therapy) was effective in about 50% of refractory or relapsed pts after splenectomy. 35 pts showed
a platelet number £ 30x109/l at last followup, with a mean follow-up ³ 36 months.
10/35 pts were ³ 60 yrs old and didnt show
different incidence of bleeding events respect to 25/35 younger pts (< 60yrs old).
Two young patients (21 and 33 yrs old),
with a follow-up > 120 months, showed
haemorrhage (one of which fatal).

P185
FACTORS PREDICTING THE RESPONSE
TO SPLENECTOMY OF ADULTS WITH
IDIOPATHIC THROMBOCYTOPENIC
PURPURA
F. RADAELLI, P. FACCINI, M. GOLDANIGA, E. GUGGIARI,
E. POZZOLI$, E.M. POGLIANI*

Servizio di Ematologia, Centro Trapianti di Midollo
Osseo$, Istituto di Scienze Mediche, Università di
Milano, Ospedale Maggiore, IRCCS; *Divisione di
Ematologia, Ospedale San Gerardo, Monza, Italy
Adult idiopathic thrombocytopenic purpura (ITP) is a chronic disease that responds
to steroid therapy in 30-40% of cases; the
second-line treatment of refractory cases
is splenectomy, to which two-thirds of patients respond. We retrospectively studied
65 splenectomised patients with adult ITP
(20 male and 45 female) in order to verify
whether there are any factors that predict
the response to splenectomy. Their mean
age at diagnosis and splenectomy was respectively 35 and 37 years. The mean postdiagnosis follow-up was 139 months, and
the mean time between diagnosis and splenectomy was 37 months. All of the patients
were treated with prednisone at an initial
dose of 1 mg/kg/day for one month, which
was then tapered off over the total period
of therapy of 6-8 months. The pre-splenectomy platelet counts varied from 1,000 to
40,000/mm3. Twenty-three patients intravenously received Ig at the standard dose

of 400 mg/kg/day for five consecutive days.
The response to steroid therapy, i.v. Ig and
splenectomy was classified as follows: complete response (CR) > 100,000/mm3, partial response (PR) 50,000-100,000/mm3,
and no response (NR) < 50,000/mm3. The
statistical analysis was made by dividing
the patients into those with a CR or PR,
and those with NR. The results of the various studies published so far do not allow
an unequivocal interpretation, and our own
univariate analysis did not reveal any significant correlation between the success of
splenectomy and age, sex, platelet count
at diagnosis, auto-antibody positivity, the
site of platelet sequestration, the time between diagnosis and surgery, or the response to high-dose intravenous Ig. Finally,
the probability of success was higher in the
patients responding better to steroids (p <
0,05).

P186
GLANZMANN THROMBOASTHENIA:
DESCRIPTION OF 3 CASES
G. BIAGGI, M. PAGLIARINO, P. ROSSETTO, G. FRANCISCO,
E. VENTURINO, A. MUSCOLINO, R. GUIDO, M. GIROTTO

Serv. di Immunoematologia e Trasfusione, ASL 9 Ivrea
Glanzmann Thromboasthenia (GT) is a
hereditary disorder characterized by a severe reduction in or absence of platelet
aggregation in response to several physiologic factors. The genetic defect determines a qualitative and/or quantitative abnormality of glycoprotein IIb-IIIa that induces a disorder in primary hemostasis. We
studied platelets glycoproteins expression
of 3 patients suffering from GT that showed
various haemorrhagic symptoms. The first
patient (NC, m, 33 yrs) showed mild
haemorrhagic symptoms due to surgical
acts (dental care). The second (ZM, m, 30
yrs) and the third patients (SS, f, 46 yrs)
showed spontaneous and severe epistaxis
and gingival bleeding that required platelets support. The quantitative analysis was
realized in flow cytometry, using FACScan
Cytometre, CALTAG and SEROTEC monoclonal antibodies and Quantum Simply Cellular and Quantum 26 (FCSC) microspheres
to set calibration diagram and F/P ratio.
The results are reported in the following
table:
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NC

ZM
SS
SSmother control
no. glycoproteins molecules/platelet

CD41 GPIIbIIIa 3.280
CD41B GPIIb
4.849
CD61
GPIIIa
1.642
CD42A GPIX
95.362
CD42B
GPIb
86.479

861
920 25.344* 106.575
543
486
13.585 12.177
479
363
23.346 78.512
62.418 58.022 41.634 77.387
66.179 39.503 35.725 79.598

*intermediate value of glycoproteins in mother not affected
by GT but carrier of the same disease

P187
THROMBOCYTOPENIA IN HCV +
PATIENTS
F. SALVI, A. BARALDI, L. DEPAOLI, M. PINI, P. FRACCHIA,
S. PONZANO, D. INVERARDI, L. MELE, A. LEVIS

U.O.A. Ematologia - Az. Osp. SS. Antonio e Biagio,
Alessandria
Background. A relationship between
hepatitis C virus (HCV) infection and thrombocytopenia has been proposed. Both a direct effect of HCV infection on stem cell and
autoimmune reaction have been suggested.
Aim of the work. To study a group of
thrombocytopenic patients in order: a) to
evaluate the prevalence of HCV +; b) to
compare the clinical and laboratory features
at diagnosis between HCV- and HCV+ pts.;
c) to analyse results and toxicity of the
immuno-suppressive treatment in HCV+
pts. Patients and methods. Between
January 1994 and December 1998 an idiopathic thrombocytopenic purpura (ITP) was
diagnosed in 118 patients, negative for HIV
serology, with a platelet value less
than100x103/µl. The presence of anti-HCV
antibodies was tested in all patients by a
third-generation immunoenzymatic assay.
When anti HCV antibodies were present,
HCV-RNA was detected by a PCR qualitive
and quantitive analysis. The presence of
platelet-associated immunoglobulin G
(PAIgG) was determined by a competitive
immunoabsorbent assay against glycoprotein IIb/IIIa, IbIX, Ia/IIa and IV. Results.
HCV antibodies were present in 32 (27%)
pts. HBSAg was present in only 13 (11%)
pts. and it was independent of HCV: in 8
out of 86 HCV- pts. (9%) vs. 5 out of 32
HCV+ pts. (16%) p=n.s. The HCV+patients,
when compared to HCV- ones, showed more
advanced age (64 vs. 51, p<0.01), less severe thrombocytopenia (64 vs 49 x 103/µl:
p<0.01), higher ALT mean values (67 vs
27: p<0.01) and a higher incidence of severe chronic liver disease with splenomegaly (18% vs 3%, p<0.01). No significant
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differences were seen in PAIgG between
HCV+ and HCV- patients (23% vs 22%).
Only 3 (9%) HCV+ pts. required immunosuppressive treatment for a platelet values
less than 30 x 103/µl as compared to 30
(35%) HCV- pts. (p<0.01). In HCV+ patients the response to prednisone was associated to a reduction of AST and ALT values and the prednisone withdrawn induced
only a mild AST and ALT rebound, without
any acute liver failure. Conclusions. The
high prevalence of HCV infection in thrombocytopenic patients has been confirmed
and the test for HCV should be included in
the evaluation of these patients. An autoimmune mechanism is suggested for at
least a group of HCV+ thrombocytopenic
patients and immuno-suppressive therapy
can be safely used.

P188
EFFECTS OF ESTROGENS
REPLACEMENT TREATMENT ON
PLATELET FUNCTION OF
POSTMENOPAUSAL WOMEN
M. MARIETTA, I. CASTELLI, #A. CAGNACCI, #S. MALMUSI,
#F. PICCININI, M. BERTESI, *L. SIMONI, *D. CAMPIOLI,
*A. CARBONIERI, G. TORELLI

Dept. of Medical Sciences, Sect. Haematology and
#Dept. of Obstetrics and Gynecology, University of
Modena and Reggio Emilia, Modena, Italy; *Dept. of
Clinical Chemistry, Osp. Policlinico, Modena, Italy
Backgorund: epidemiological studies
strongly suggest that postmenopausal estrogens replacement treatment (ERT) decreases the risk of cardiovascular disease
(CVD). Possible underlying biological
mechanisms include decrease of platelet
aggregation (PA). Therefore we decided to
assess the effects of ERT on platelet function by using an experimental model which
test the platelet L-Arginine (L-Arg)-Nitric
Oxide (NO) system. Subjects: 10 postmenopausal women (age 51-54 yrs., mean
52.4 yrs.), which were evaluated before the
beginning of ERT with transdermal estradiol (nominal delivery 0.05 mg/day), and
after 2 months of continuous therapy. All
women gave their informed consent to the
study and remained free from platelet active drugs from 2 weeks before starting to
the end of the study. Methods: PA was
studied on platelet rich plasma as per Born,
and expressed as the percentage of light
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transmission with platelet-poor plasma as
reference (100% of transmittance). Aggregation induced by adenosine diphosphate
(ADP), final concentration 2mmol, was
continously recorded for 3 min and measured before and after preincubation for 3
min with 5000 µmol of L-Arg and 250 nmol
of sodium nitroprusside (SN), as previously
described (I Neri, M Marietta et al, J Soc
Gynecol Invest 1998;5:192-196), in order
to test the reactivity of platelet L-Arg-NO
system. For statistical analysis paired t
and ANOVA tests were used. Results: during ERT we observed a small, although not
statistically significant decrease in baseline
PA (87% vs. 75%, p=0.102). L-Arg and SN
preincubation significantly decreased PA
only before ERT (from 87% to 74.5%,
p<0.05 and to 56.1%, p<0.05 respectively). During ERT neither L-Arg nor SN
preincubation did affect PA (from 75% to
62.5%, p=NS and 54%, p=NS respectively). Discussion: our data demonstrate
that the regulation of platelet function by
the L-Arg-NO system is active also in postmenopausal women, as previously reported
for pregnant and non-pregnant subjects.
Moreover, during ERT a non-significant reduction in baseline platelet aggregation is
observed, with a concomitant reduction of
platelet sensitivity to the antiaggregating
effect of both L-Arg and SN. Estrogen
therapy seems to reset platelet reactivity
at a lower level, perhaps by stimulating
intraplatelet NO production. This hypothesis agrees with previous data from animal
models, demonstrating that estrogens promote NO release and synthesis. Further
studies are needed to assess if such mechanism can account for the beneficial effects
of HRT on CVD risk.

P189
THIAZOLE ORANGE FLUORESCENCE,
SIZE AND AGE OF PLATELETS IN
PATIENTS UNDERGOING HIGH DOSE
CHEMOTHERAPY
S. BELLETTI, P. SPEDINI, P. NORIS, A. ZAMBELLI,
G.A DA PRADA, M. DI PUMPO, C.L. BALDUINI

Istituto di Medicina Interna ed Oncologia Medica,
IRCCS San Matteo e Divisione di Oncologia Medica,
IRCCS Fondazione S. Maugeri, Pavia, Italia
It has been suggested that the fluorescent
dye thiazole orange (TO) selectively binds

residual amount of RNA of newly formed
platelets, greatly enhancing its fluorescence
signal. However, recent studies have shown
that a substantial amount of TO fluorescence of platelets is not RNA specific but
derives from labeling of dense-granule
nucleotides. It is, therefore, possible that
the higher TO-fluorescence observed in
young platelets partially derives from the
higher granule content due to their larger
volume. To investigate the relationship between platelet size and TO-fluorescence we
studied thirteen patients with high-risk
breast cancer undergoing high dose chemotherapy and autologous circulating progenitor cell transplantation. Mean platelet volume (MPV), platelet distribution width,
platelet-large cell ratio, membrane content
of GPIb and GPIIb-IIIa, platelet aggregation
and TO-fluorescence were investigated before final myeloablative regimen and after
myeloablative therapy both during dropping
and recovery of platelet count. All the parameters were significantly greater during
resolution than during development of
thrombocytopenia, suggesting a prevalence
of young and old platelets respectively. Even
if mean TO-fluorescence per cell was higher
in the platelet population enriched in young
cells than in that one enriched in old cells,
this difference was no longer observed when
the ratio TO-signal/platelet size was examined. Moreover, both RNase treatment and
platelet degranulation induced by TRAP reduced TO-fluorescence to a similar extent
in platelet populations enriched in young or
old cells. Therefore, these data suggest that
the higher TO-signal of young platelets derives to a significant extent from their larger
volume and granule content.
TO-fluorescence/cell
TO/MPV ratio (x 10)
TO/GPIb ratio (x100)
TO/GPIIb-IIIa ratio (x100)

Normal
platelets

Old
platelets

Young
platelets

3.1±0.3
4.0±0.8
5.1±0.9
5.2±1.4

3.1±0.2 3.4±0.4*§
4.3±0.4
3.8±0.3
5.6±1.2
4.8±0.7
5.3±1.5
4.9±1.5

* p<0.05 with respect to normal platelets;
§ p<0.05 with respect to old platelets.

P190
ENDOGENOUS OPIOIDS AND PLATELET
ACTIVITY
A. TIRELLI, S. GUASTAFIERRO, S. ANNUNZIATA, L. COPPOLA

Dept. of Geriatrics. Second University of Naples
Background and Aim  Blood cells have
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opioid receptors and can be stimulated to
produce neuropeptides derived by the
pro-opiomelanocortin. In opiate addicts
platelet activity can be decreased by the
opioids. Moreover the β-endorphin and the
naloxone significantly reduce the in vitro
and in vivo platelet aggregation induced
by low ADP doses. Our study evaluates the
influence of different doses of the
β-endorphin and met-enkephalin on platelet activity. Patients and Methods  Fifteen healthy subjects were enrolled after
their informed consent. The platelet rich
plasma was pre-incubated with β-endorphin,
met-enkephalin (200 pg/ml final concentration) or saline solution (control test). Platelet aggregation induced by ADP and collagen
(0.512 µM and 4 µg/ml final concentrations respectively) was measured using a
multichannel aggregometer. The statistical
analysis was performed by the Students t
test for paired data.
Results and Conclusions
ADP 0.5µM

ADP 1µM

ADP 2µM Collagen 4µg/ml

saline s. (control)20.2±10.3 32.4±20.8 60.2±20.3
b-endorphin
12.8±6.3* 33.9±19.9 53.9±26.1
met-enkephalin 10.3±4.7* 39.4±29.1 59.1±25.8

70.2±36.9
72.8±36.9
70.7±41.1

*p<0.005 or less vs. control

The findings show that the β-endorphin
causes a decrement of low ADP doses (0.5
µM) induced platelet activity, also at concentrations higher than that previously
used. Similar results can be obtained using the met-enkephalin, a pentapeptide
which sequence correspondes to the first
five aminoacids of the β-endorphin. This
suggests that the β-endorphin activity on
the platelet aggregation is probably due to
this part of the whole sequence. As the
β-endorphin binds µ and δ type receptors
while the met-enkephalin only δ type receptors, they probably interact with platelet δ type receptors. Nevertheless the receptors direct activation would reduce
intraplatelet cAMP levels and then promote
platelet aggregation. Our hypothesis is that
endogenous opioids could cause:
a) competition for the ADP receptor or
b) conformational changes in platelet membrane and a decreased susceptibility at low
ADP doses.
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PLATELET REFRACTORINESS: COULD
THIS PROBLEM BE SORTED WITH A
SOLID PHASE-SYSTEM CROSSMATCH?
P. MANZINI, S. DANTICO, M. LORENZI, A. OLIVERO,
A. CAIROLA, S. URIGU, E. DE FILIPPO, R. BORGIALLI,
S. PIZZI, F. CURTI, A.M. BORDIGA

Banca del Sangue, A.O. Molinette - Torino
We evaluated the effectiveness of the
transfusion of crossmatch-compatible platelet units (CCPu) in patients (pts) refractory
to randomly selected platelet units (RSPu).
The corrected count increment (CCI) was
measured in 22 hematological patients. A
CCI less than 7500 in at least 2 consecutive occasions defined the refractoriness. A
solid phase-system platelet crossmatch
(Capture-P Immucor, Italy) was performed testing ABO compatible donor platelets rich plasma (prp) against the serum
of single pts. 5 to 6 buffy-coats resulted
compatible were assembled to produce a
platelet concentrated unit. 9 out of the 22
pts (41%) showed refractoriness to RSPu.
2 out of these 9 pts died during the observation period. A third pt was escluded because of a splenomegaly. None of the remaining 6 pts showed other causes of refractoriness, but immunological. They were
3 males and 3 females, median age 64 years
(range 50 to 79 years). We performed 1207
crossmatches. 388 of these prp (32%) were
compatible, with a range of compatibility
from 14% to 95% in different pts. 48 CCPu
were administered to the 6 pts (mean 8
components each; range 2-18). We showed
that 21 out of 46 CCPu transfused in absence of fever, sepsis or diatesis (45.6%)
yielded to a CCI>7500 versus the 11% of
efficacy of RSPu in the same pts (p=0.006).
The mean CCI of the group after the administration of RSPu was of 3729 (range 559 to 13327), whereas when transfused
with CCPu the mean CCI improved to 7145
(range -1488 to 22625) (p<0.06). In 100%
of the pts the mean CCI improved with CCPu
even though just 2 out of 6 pts reached a
mean CCI>10000. In all the pts but one,
we found a significant improvement of the
mean pretransfusional platelet value
(p=0.009). Although the mean global efficacy of CCPu transfused was satisfactory,
looking at the single pt we found an efficacy varying from 0% to 100% of transfused units. From this experience we con-
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clude, not all the immunologically refractory pts take advantage of the CCPus transfusion. Every single pt needs to be evaluated in terms of achieved efficacy
(CCI>7500) in the context of his clinical
conditions.

P192
NAPLES HEMOPHILIA COHORT
(1984-99): LONG-TERM SURVIVORS,
ANTIBODY PREVALENCE TO KSHV/
HHV-8 AND KAPOSIS SARCOMA (KS)
G. GIRALDO*, E. MIRAGLIA §, A. ROCINO §, M. MONACO*,
F.M. BUONAGURO*, M.L. VISCIANO*, D. RONGA*,
E. BETH-GIRALDO*

*Ist. Naz Tumori Fondazione G.Pascale ;
§ Divisione di Ematologia-Centro Emofilia e
Trombosi, Ospedale Nuovo Pellegrini, Naples, Italy
Obyective: a) to establish HIV- 1 RNA
levels in peripheral blood to be correlated
with CD4+ cell counts and antiretroviral
therapy; b) to determine antibody prevalence to KS/HHV-8 and Kaposis sarcoma
development in the Naples hemophilia cohort as well as in healthy blood donors from
Southern Italy. Methods: The cohort of 291
patients has been in follow-up since 1984.
99 (34 %) of them were HIV-1 positive.
HIV-RNA was quantified by a nucleic acid
sequence-based amplification assay. Antibody prevalence to HHV-8 was determined
by IIF with confirmation by immunoblot
analysis using the TPA-stimulated BCBL-1
cell line, which is chronically infected by
HHV-8 (lytic antigen). Results:
Antiretroviral therapy (AZT) was initiated
in 1988, moving to triple-drug regimens in
1997. At the end of 1998 the HIV+ cohort
consisted of 38 patients (38 % long-term
survivors). A cross-sectional and longitudinal analysis showed serum RNA levels to
be associated with progression to AIDS and
CD4+ T-cell decline. Regarding HHV-8
seroprevalence the cross-sectional analysis revealed 6 % (16 of 291 subjects) seropositivity, comparable to 7 % of 1066
blood donors sera analysed. Moreover, 9
patients (3 %) were coinfected by HHV-8
and HIV-1, and 3 (1.03 %) of them developed KS in 1986, 94 and 96, respectively.
They were HHV-8 seropositive prior tumor
development. Conclusion: a) Optimal clinical and therapeutical management of the
patient was achieved, applying the com-

bined evaluation of viral and immunological markers ; b) 1.03 % of epidemic KS in
patients with hemophilia from Southern
Italy represents a 343-fold increase as compared to classic KS in men from the same
region (i.e., 3.01/100.000).
Supported by Ministero Italiano della Sanità
(Ric. Corrente 1998-99)

P193
PORCINE F-VIII ADMINISTRATION IN
ACQUIRED HAEMOPHILIA.
TWO CASES REPORT
M. PARMA, D. BELOTTI, G.F. RIVOLTA, M. ANGHILIERI,
P. MAFFÈ, E.M. POGLIANI

Università degli Studi di Milano, Haematology
Division, San Gerardo Hospital, Monza, Italy
The presence of F-VIII inhibitors in nonhaemophilic patients is a very rare event.
The clinical presentation is similar to primitive haemophilia; in fact these patients have
an important deficiency in plasma F-VIII.
Substitutive therapy often needs non human F-VIII administration. In this report
we describe two cases of acquired haemophilia secondary to lymphoproliferative
or to autoimmune disease. The presence of
a mild title of F-VIII inhibitor was assessed
in both patients. In the first one, a 80 years
aged male, non-Hodgkin lymphoma (NHL)
was diagnosed few months before, but no
treatment was performed for the bad general condition and age. He developed acquired haemophilia diagnosed during a severe bleeding episode secondary to traumatic lesion on tongue. No clinical benefit
was achieved with corticosteroid therapy
and human F-VIII concentrates administration. Then the patient was treated with 100
IU/Kg porcine F-VIII on first day and 30
IU/Kg on subsequent three days; we observed an increase in circulating F-VIII, and
benefit on bleeding. The second patient was
affected by degenerative encefalopathy with
positivity of autoimmune markers. He developed acquired haemophilia who was diagnosed after an episode of haemorrhagic
gastritis. Also in this case no improvement
was obtained with human F-VIII administration so porcine F-VIII was given with an
initial dosage of 100 IU/Kg. The treatment
was continued for three days, but no significant increase in plasmatic F-VIII level
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was observed. Notwithstanding bleeding
stopped and gastric lesion recovered. These
two cases show different response to administration of porcine F-VIII in acquired
haemophilia. Probably, these different responses are related to the cross-reactivity
of F-VIII inhibitor and porcine F-VIII. Nevertheless we think that porcine F-VIII administration is a valid approach for bleeding treatment in patients affected by acquired haemophilia.

P194
ACQUIRED HAEMOPHILIA AND
RHEUMATOID ARTHRITIS:
CASE REPORT
L. OLIVETTO, D. MANACHINO, A. MUSCO, R. DELLI QUADRI,
A. SANTAGOSTINO**, M.E. BOGNI

Divisione di Medicina Generale e *Servizio
Immunotrasfusionale - Ospedale S. Andrea Vercelli, Italia
Patients with acquired haemophilia receiving factor VIII may produce antibodies
against factor VIII. Inhibitors of factor VIII
may rarely be produced without evidence
of congenital haemophilia, and may cause
a severe form of acquired haemophilia.
Immunological inhibitors (factor VIII IgG
antibodies) have been reported in systemic
erythematosus lupus, whereas non immunological inhibitors of factors VIII, IX and X
are occasionally found in immunological
diseases and immunoproliferatives syndromes with paraproteinemia. We report a
dramatical case of acquired haemophilia
sustained by inhibitors of factor VIII which
occurred in a 62-year-old woman with a 3years history of rheumatoid arthritis,
treated with methylprednisolone and methotrexate, who was admitted in our Department because of a recurrence of secondary
pericardial effusion. The course of her disease was ominous: her clinical conditions
rapidly deteriorated with the appearance of
a coagulation disorder resistant to any treatment. We observed an increased aPTT (82,
ratio=2.5), with mild hyperfibrinogenaemia (533mg/L), normal PT
(INR=1.16), normal antithrombinaemia III
(113%), normal anticardiolipin-IgG
(4.6GPL) and IgM (0.8MPL) antibodies.
Anticoagulant antibodies were not detected.
The coagulation disorder depended on an
isolated defect of factor VIII (8%), with
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normal activities of the other factors (IX,
X, XI) of the coagulation extrinsic pathway;
a double determination was able to identify a low title (1U Bethesda) of inhibitors
of factor VIII. Few days after admission
appeared nasal, gastrointestinal, urinary,
skin and mucosal bleeding, intrafascial hematomas and, at last, a large intra-abdominal hematoma (φ 7x5cm), followed by not
reversible ipovolemic shock, which leaded
the patient to death. Efforts to antagonize
the haemophilic disorder with fresh frozen
plasma, DDAVP, high doses of Ig and factor
VIII infusions failed. This observation was
remarkable because of the unusual association rheumatoid arthritis - acquired
haemophilia with factor VIII inhibitors, produced ex novo during a long-time chronical
steroid and immuno-soppressive treatment,
and deserves clinician attention.

P195
HYPERCOGULABILITY MARKERS IN
SPONTANEOUS SUBARACNOID
HEMORRAGE
M.L. PAPA (1), M. CALDORA (1), F. CAPASSO (1),
G. SCHISANO (3), P. NINA (3), L. ALBOLINO (1), F. DEMURTAS (1),
V. RUSSO (1), D. DE LUCIA (4), E. MIRAGLIA (2)

(1) Laboratory of Haemostasis and Thrombosis, (2)
Div. of Hematology; (3) Neurosurgery Div.; New
Pellegrini Hospital, Naples. (4) Institute of General
Pathology and Oncology, II University of Naples
Vasospasm is a complication of prognostic rilevance in patients with aneurysmal
subaracnoid hemorrage (SAH). Although
studies on CSF fibrinolysis and its correlation with complications and prognosis in
spontaneous SAH have been undertaken,
only a few assessments on hemostatic system exist. We studied the markers of coagulation and fibrinolysis activation in spontaneous SAH to evaluate their correlation
with neurologic status at admission and
clinical course with special reference to the
occurrence of arterial spasm and delayed
ischemic deficits (DID). Fifty-four patients
affected by spontaneous SAH (30 M and 24
F, mean age 45.5±16.7 years) all admitted
within 24 hours from SAH episode were
enrroled into the study. Clinical status at
admission has been established according
to the Hunt-Hess scale: 29 patients were of
I-II grade, 14 were of III grade and 11 were
of IV-V grade. Fourty-four (82%) cases were
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aneurysmal SAH, in the other 10 (18%)
cases the angiograms and MRI-angiography
were negative. Fifty healthy subjects
mathched for sex and age acted as controls.
Thrombin-antithrombin (TAT), modified antithrombin (ATM), plasminogen activator
inhibitor type 1 (PAI-1), fibrin fragment DDimer(s) (D-D), plasmin-antiplasmin complexes (PAP) were carried out. An activation
of hemostatic proteasic system may exist
during the acute phases of SAH. Significant
increases of TAT, PAI-1, D-D, PAP seems to
correlate with the clinical status during the
initial stage and subsequent clinical course.
Moreover, the patients with syntomatic vasospasm and unfavorable clinical course
showed the highest plasma levels of D-D
and PAP. The confirmation of these preliminary findings by a multicenter study might
be helpful to identify patients at great risk
for life-treathing SAH complications.

P196
TREATMENT OF REFRACTORY AND
RELAPSING THROMBOTIC
THROMBOCYTOPENIC PURPURA

and non-responders (8) only to pex (median
number, range) 3 patients died immediately.
In the other 5 non-responding patients the
following therapies were added in sequence
to pex : HDIg 400 mg/kg/day x 5 days (response 0/4), Vincristine 2 mg ev. x 4-6
weeks (response 4/5), cyclo-sporine A 5
mg/kg/day (late response after 3 months 1/
1). Seven patients relapsed, 2 with multiple
relapses (4 and 8, respectively); 4 responded to steroid treatment and FFP, 1 only
to pex, and the multiple relapsing patients
to different therapies in different episodes
(only to steroids, only to pex, to HDIg, to
Vincristine). Conclusion: 1) Deaths occurred only in the first days of disease; 2)
In non-responders patients prolonged immunosuppressive treatment is often necessary to obtain a response; 3) Relapses can
be of different severity, and each episode
can respond to different treatment probably
because of different titer of inhibitory antibody.

P197
LATE RELAPSES IN THROMBOTIC
THROMBOCYTOPENIC PURPURA (TTP)

A. NOSARI, N. CARUSO, E. PUNGOLINO, R. CORNEO,
G. MUTI, G. BOTTAGISIO, S. RIBERA, L. BARBARANO, E. MORRA

M. MARIANO, F. NARNI, A. DONELLI, D. DINI,
G. CECCHERELLI, G. MILANTI

Department of Hematology and
Immunotransfusional Service, Niguarda Ca Granda
Hospital, Milan, Italy

Hematology and Immunohematology Department,
University of Modena and Policlinico Hospital

TTP is a rare disease characterized by
hemolytic anemia, thrombocytopenia, fever,
neurological abnormalities and variable renal dysfunction. Plasma-exchange (pex)
with fresh frozen plasma (FFP) has been
shown to be optimal first line treatment,
resulting in a reduction of mortality from
90% to 20%. In patients unresponsive or
refractory to pex, limited success has been
reported with immunosuppressive therapy
(HDIg, Vincristine and, more recently,
cyclosporine). Inhibitory antibodies to Von
Willebrand factor-cleaving protease have
been recently identified (Furian e coll. NEJM
1998, 339, 1578; Tsai e Lian NEJM 1998,
339, 1585) in acute episodes of TTP. From
1980 to 1998 29 TTP patients were admitted to our Department, 9 males, 20 females,
median age 38 yrs (r:22-78). All patients
were treated with steroids. FFP (3 U/day)
only was performed in 6 elderly pts with
advanced neoplastic disease. The other 23
patients were divided in responders (15)

Between January 1991 and January
1996, nine consecutive patients with newly
diagnosed TTP have been treated at our
department. Eight patients were female,
and the median age at diagnosis was 34
years (mean 37, range 24-56). The patients
were treated with plasma exchange (PE)
and antiplatelet agents, and all of them
achieved a complete response (CR). The
characteristics of the patients and the details of the front line treatment have been
partially reported (Porpora trombotica
trombocitopenica e plasma exchange: studio di otto casi. M. Mariano, G. Milanti, M.G.
Baldini, A. Pietramaggiori, A. Donelli, F.
Narni. La trasfusione del sangue 40, 186191, 1995). The aim of this report is to
update the follow up of these nine patients.
Updated march 30th 1999, with a median
follow up of 64 months (mean 67, range
41-102), all patients are alive. Six of them
are still in first CR. Three patients had a
late relapse at 36, 61 and 83 months from
diagnosis, respectively. Hemolytic anemia
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and thrombocytopenia were present, and
other causes were ruled out (normal coagulation parameters, negative Coombs
test). In two, upper respiratory tract infections preceded the relapse. At relapse, the
treatment consisted of a series of PE utilizing cryoprecipitate-free plasma in association with antiplatelet agents and corticosteroids. PE was continued until all indices
(platelet value, LDH, aptoglobin and bilirubin) were in the normal range, and this was
obtained after 7, 10 e 15 procedures, respectively. When first described, TTP was
associated with a 90% mortality within the
first 12 months. PE has dramatically
changed the natural course of the disease,
with a reported percentage of CR of approximately 80-90% in most series. Still, relapses may occur after the achievement of
a CR, and especially the risk of late relapses
has not been determined. In our small series, with a median follow up of approximately five years, late relapses occurred in
three out of nine patients. In all cases a
second CR was obtained with PE and
antiplatelet agents and is maintained at 46 months. An even longer follow up, however, will be necessary to determine how
durable the second remission is.

P198
THROMBOTIC THROMBOCYTOPENIC
PURPURA SYNDROME RELAPSE.
20 YEARS FOLLOW-UP
F. IULIANO, S. MOLICA, L. LEVATO, M. KROPP, D. MAGRO,
R. SQUILLACE, A. PETA

Haematology Unit.Azienda Ospedaliera PuglieseCiaccio Catanzaro
In the last few years we have been witnesses of important progresses in the clinical management of thrombotic thrombocytopenic purpura (TTP). However, despite the
improvement of overall survival, there is a
subset of patients displaying a continuous
pattern of relapse. To the best of our
knowledges studies dealing with the evaluation of risk of relapse are virtually absent.
With the aim of identifying patient subsets
who are likely to become long-remitters we
retrospectively evaluated our series accounting for 15 TTP patients followed over
a 20-year period. As far as response is concerned, it was assessed according to the
Italian Cooperative Group for TTP criteria.
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Severity of disease was assessed in each
patients on the basis of the score system
suggested by Rose and Eldor. Relapse implied the recurrence of any or all features
consistent for a TTP diagnosis occurring
after 4 weeks from the cessation of therapy.
Nine patients (60 %) exchaned at least 1
volume plasma (PEX) for each section. The
median number of procedures was 10.1. Six
patients received FFP infusion (15 ml/Kg/
day). All patients received Prednisone (2
mg/Kg/day) and antiplatelets therapy at
conventional dosage. Additional therapies
consisted of high dose immunoglobulin infusions 0.4 g/Kg/day (2cases) and
defibrotide 400 mg/day (6 cases). A CR was
achieved in 5/8 pts.treated after 1986
(63%) and in the 3/7 patients (43%)
treated before 1986 (p= 0.809). Patients
observed in two different periods (before
and after 1986) were alike when stratified
according to the by Rose and Eldor score
(mean score 6.13 ± 0.99; range 5-8 vs
4.86±1.35;range 3-5; p=0.62). When pts
were stratified in Early, Late and No Responders according to the changes of either LDH (< 500 U/L) or platelets count (>
80 x 10E9/L) at 7 days from diagnosis ,the
chance of achieving a CR was 100 for pts
who improved both parameters (ERs) 50%
for patients who improved (LRs) only one
parameter (LDH or PLT count) and 25% for
those with no improvement (NRs). Thirtyseven percent of patients (3/8) who
achieved a CR relapsed. No relapse was
observed after 36 months of continuos remission. Interestingly, all ERs were in first
continuous remission after a follow-up time
ranging from to 3-16 yrs.Our results in
keeping with those of Sarode et al
(Am.J.Hematol.1997; 54 (2): 102-7) outline the role played by the time of response
on clinical outcome of TTP.

P199
PLASMA-EXCHANGE AND
CRYOSUPERNATANT INFUSION IN THE
TREATMENT OF THROMBOTIC
THROMBOCYTOPENIC PURPURA
P. CASULA, A.A. DI TUCCI, E. USALA, G. BROCCIA

Divisione di Ematologia, Ospedale Oncologico
A. Businco, Cagliari
Introduction: In this retrospective study
we reviewed the treatment of 18 consecu-
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tive patients (6 male, 12 female; age 2155 years) with Thrombotic Thrombocytopenic Purpura (TTP) diagnosed at our institution from July 1992 to March 1999.
Three patients were escluded from the
analysis: 2 with TTP secondary to neoplasm,
1 with TTP after bone marrow transplantation. A total of 28 episodes of TTP are considered: 13 of them are relapses. All episodes were treated with plasmatic
cryosupernatant (CS). Methods: CS was
prepared according to American Association of Blood Banks recommendations. The
choice between plasma-exchange (PE) or
plasma-infusion (PI) was based on presence of major neurological manifestations
(focal deficits, seizure, coma) or renal failure, considering these patients with a more
unfavorable prognosis. PE was performed
daily employing CS and 5% albumin with
1:1 ratio, exchanging approximately 1
plasma volume up to LDH and platelets
normalization. PI (15 ml/Kg of CS) was administered daily until LDH and platelets
count for 3 consecutive days normalized.
All patients received antiplatelet drugs;
prednisone (3-5 mg/Kg/die) was administered in 20 of episodes. Results: Two out
of the 9 patients treated with PE died, while
7 patients reached a complete response
(CR). The other 6 patients were treated with
PI, 3 obtained a CR, 3 failed to respond
and a CR was achieved after PE; of the 13
relapses, 5 and 8 obtained a CR after PE
and PI respectively. Conclusions: in our
experience the PI treatment of TTP patients
without negative prognosis factors is both
safe and effective.

P200
TREATMENT OF REFRACTORY
THROMBOTIC THROMBOCYTOPENIC
PURPURA
M.C. BERTONCELLI , M. BRUSTIA, D. CHIARINOTTI°,
G. MASCARO °, L. PACCAGNINO, P. ZIGROSSI

II Divisione Medicina Servizio Trasfusionale°
Azienda Ospedaliera Maggiore della Carità Novara
Thrombotic thrombocytopenic purpura
(TTP) is a rare, multysistemic disorder
with severe thrombocytopenia and
microangiopathic hemolytic anemia; the
clinical features include fever,renal involvement and neurological signs.About 80% of
acute TTP respond to conventional therapy

with plasmaexchange(PEX). We report the
case of a man treated with different therapies and responding to a prostacyclin analogue. A 42 year old man was admitted to
our department because of severe anemia
and drowsiness. The blood tests were: Hgb
7,4 gr/dl,reticulocyte 25%, indirect bilirubin 1,8 mg/dl, LDH 3655 U/l, platelet
13000/mm3, Creatinine 2,5 mg/dl, Creatinine.2,5 mg/dl, Coombs negative test.
The blood film showed an increase in fragmented cells. Thrombocyte values initially
rose on daily treatment with PEX (fresh frozen plasma 2000-2300ml per session/
daily). However, after 9 PEX the level of
platelets began to reduce, so we add to the
treatment Ig (400mg/ Kg i.v.daily for
5days). After 13PEX and 4PEX (CS)
Cryosuper natant (plasma from which cryoprecipitate has been remo ved), aphasia
developed. Intravenous administration of
Vincristine, methylprednisolone and Iloprost
(1,5 ng/Kg//die for 8 days), led to the
normalisation of the blood tests. The patient is still in complete remission 8 months
after stopping treatment. Our observation
suggest the hypothesis that defective
prostacyclin bioavailability could play a role
in the pathogenesis of TTP and that the
Iloprost should be considered for TTP refractory to the treatment.

P201
THROMBOTIC THROMBOCYTOPENIA
PURPURA (TTP): IMPORTANCE OF
MEDICAL IMPLANTS
G. SBOLLI, G. NIFOSÌ, B. FERRARI, R. BERTÈ, D. VALLISA,
G. CIVARDI, L. CAVANNA

1st Division of Internal Medicine - Hematology,
Piacenza Hospital
TTP is a mycroangiopathatic haemolitic
anemia characterized by a severe microvascular disorder of platelet clumping. Through
presentation of our last 3 cases we emphasize the importance of medical implants like
possible inciting factors of TTP. Case 1: a
43 year-old female, with a intrauterine device (IUD) implanted 3 weeks before, was
admitted by a diffuse purpura, 20x103/mm3
of platelet count (Plt), not autoimmune
haemolitic anemia (Hb 5.7 gr/dl, Ldh 747
IU/L), peripheral blood and bone marrow
was coherent with TTP. The IUD implant was
quickly removed and twenty plasmapher-
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esis (PP)procedures resolved completely
purpura, anemia and thrombocytopenia. At
12 months of follow-up she is in complete
remission (CR). Case 2: a 73-yearold-male, after an acute myocardial
transluminal coronary angioplasty performed a month before and a treatment by
Aspirin 100mg and Ticlopidine 250mg twice
daily, was admitted because of mental confusion, fever, not autoimmune haemolitic
anemia, thrombocytemia (Plt 7x103/mm3),
Hb 7.4gr/dl, Ldh 848 IU/L. Eleven PP carried to complete clinical and laboratory
recovery. Up to now the patientis in CR.
Case 3: a 32-year-old-man complainted
slight jandice, fever, asthenia after dental
prosthesis was implanted 2 weeks
before.The patient showed confusion, dysarthria and cephalalgia with brain TC negative for focal or diffuse lesions; Ldh 3900
IU/L, Hb 7gr/dl, Plt 9x103/mm3, schistocytes
and fragmented red cells. Dental prosthesis was removed and PP carried to clinical
recovery; until now he is in CR. We emphasized that medical implants can be inciting
factors of TTP, a diligent history and its rapid
removal together PP treatment can carry
to complete recovery.

P202
COAGULATION STUDIES IN 5 CASES
OF PEDIATRIC ESSENTIAL
THROMBOCYTHEMIA (ET)
M.L. RANDI, C. ROSSI, M.C. PUTTI*, L. ZANESCO*,
A. GIROLAMI

Dip. of Medical and Surgical Science e * Dip. of
Pediatrics, University of Padua Medical School
About 5-10% of total hospitalized children
have an increased platelet count. Only a
minimal percentage of these cases are due
to essential thrombocythemia (ET), while
most patients have a reactive or secondary
thrombocytosis. ET is a disease of medianadvanced age, characterized by an increased risk of thrombotic complications,
rare in young age. We report 5 pediatric
cases (4 females and 1 male, mean age at
diagnosis 89±47 months, platelet range
930-3178 x109/L) in whom a diagnosis of
ET in agreement with Polycythemia Vera
study Group criteria has been performed.
In 4 cases no hemostatic or thrombotic complication was observed during the followup (80.6±6.7 months), while in a female
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of 9 months of age the diagnosis was
achieved because a sub-total thrombosis
of inferior cave vein. All the patients have
been treated with ASA (100 mg/day), with
the exception of the thrombotic baby who
is under warfarin therapy. In all these patients a coagulation study has been performed: PT, PTT, AT III, protein C (activity
and antigen), protein S (activity, antigen
and free), protein-C-resistance (APC-SR) ,
plasminogen, PAI-1 (activity and antigen),
anti-phospholipid
autoantibodies,
homocystein, blood and plasma viscosity,
platelet aggregation under ADP (2 mM),
adrenalin (10 mM) and collagen (2 mg)
stimuli. None of the patients had any alteration of the evaluated tests, including the
baby with cave thrombosis. We conclude
that we were not able to recognize in our
group of patients any other cause of thrombotic risk than ET.

P203
ESSENTIAL THROMBOCYTHEMIA IN
CHILDHOOD
S. LADOGANA, P.R. SCALZULLI*, A. SPIRITO, P.A. QUITADAMO,
R. DE SANTIS, L. MIGLIONICO, M. PASTORE, M. ABATE,
A. CILIBERTI, A.M. CARELLA*, M. CAROTENUTO*, P. PAOLUCCI

Pediatric Hematology Oncology Division,
*Hematology Division IRCCS Casa Sollievo della
Sofferenza, S. Giovanni Rotondo
Essential Thrombocythemia (TE) is an
Myeloproliferative Sindrome (MPS) characterized by persistent thrombocytosis for
which no etiology can be determined. The
other MPS must be excluded by criteria such
as those suggested by the PVSG. Criteria
for diagnosis of ET include platelet count
>600.000; normal erythrocyte mass; stainable iron in the marrow or failure of an iron
trial to increase erythrocyte mass; absence
of marrow fibrosis and no known cause of
reactive thrombocytosis. As expression of
clonality the presence of spontaneous
colonie (s-CFU-Mk and s-BFU-E) in marrow
or in peripheral blood of ET patients can be
an interesting diagnostic criteria having, in
our experience, a specificity of 100% and
sensibility of 80%. The ET is considered to
be a disorder of adulthood (media age 61),
but few well documented and described
cases in children are reported and is not
clear the real incidence of this disorder in
pediatric age. The morbility and mortality
are primarily due to thrombosis or hemor-
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rhage, with rare istances of leukemic conversion; same patients, particulary those
who are youngher, have been followed for
long periods of time without complications.
We have made diagnosis of ET in 3 young,
male patients (median age 8 yr 8m), they
rapresente the 2% of ET diagnosed in our
hospital in the ìlastî in 5 years. In the frist
case we have observed, after 3 yrs from
diagnosis, a spontaneous normalization of
platalet counts, the last two cases are asymptomatic, in follow up, without any treatment. In conclusion children with ET appear to have a more benign course than
adults, perhaps because they tolerate
thrombocytosis of any etiology better. Because alkylating agents and radiation may
increase the likelihood of leukemic transformation, these treatment are not recommend for asymptomatic children.
Hydroxiurea should be considered for children who have had thrombotic episodes or
hemorrage.

P204
AUTOIMMUNE HEMATOLOGICAL
DISEASE ASSOCIATED WITH
ULCERATIVE COLITIS
F. RONCONI, F. PALMIERI, M. ANNUNZIATA*, C. COPIA*,
A. SPASIANO*, A. VOLPE, S. PALMIERI*, G. STORTI,
R. CIMINO*, E. VOLPE, F. FERRARA*

Divisione di Ematologia, Ospedale S. Giuseppe
Moscati, Avellino; *Divisione di Ematologia,
Ospedale A. Cardarelli, Napoli
Different authors have described association between ulcerative colitis (UC) and
autoimmune blood diseases, mainly immune hemolytic anemia (HE) and immune
thrombocytopenic purpura (ITP). On a series of 222 UC, we observed 2 patients with
HE and 2 with ITP, accounting for a frequency of 1.8 %, that is similar to other
authors experience. Three patients were
male and one female, age ranging from 17
to 61 years. In one patient CU and ITP were
concomitantly diagnosed, while in the others UC precede the onset of blood disease
of 12, 21 e 34 months, respectively. In all
patients UC were active and all were treated
with sulfasalazine. Patients with ITP showed
increased marrow megakaryocytes as well
as increase in IgG platelet associated
anitibodies. The two patients with HE
showed positivity for direct antiglobulin test

(DAT) along with hyperbilirubinemia, low
serum aptoglobin and high reticulocyte
count. Hemoglobin level was 5.6 gr/dl e 6.2
gr/dl, respectively. No patient was affected
by additional concomitant disease. Patients
with ITP received 1 mg/kg/day prednisone;
both achieved a substantial increase in the
platelet count which in one patient was
stable even though the count never exceeded 60.000/cmm; in this patient steroids were continued at a reduced intermittent dose. In the second ITP patient,
after one month platelets fell at initial level;
azathioprine (2mg/kg/day) was given with
a stable partial response (platelets > 50000
< 100000/mmc) and concomitant improvement in intestinal pain. In the 2 patients
with HE, corticosteroids did fail to induce
any response and both were treated with
additional immunosuppressive therapy; one
obtained a complete response following
azathioproine, while the second did not respond to azathioprine and achieved a complete remission with intermediate dose cyclophosphamide (1gr/sqm i.v. days 1,3).
Even though anemia completely resolved,
in both patients with HE, DAT remains
postive after 12 and 21 months, respectively. In conclusion, our data confirm the
possible association of UC with ITP and HE.
In these cases, response to corticosteroids
is poor, therefore additional immunosuppression is required.

P205
ANTICARDIOLIPIN ANTIBODIES,
BLOOD-BORNE VIRUSES,
TRANSFUSIONAL REQUIREMENT IN
INHERITED BLEEDING DISORDERS
G. GAMBA, N. MONTANI, E. SOLDAVINI, M. CAPEZZERA,
G. BERTOLINO

Dept. of Internal Meidicne and Medical Therapy,
University of Pavia, IRCCS Policlinico San Matteo,
Pavia, Italy
In hemophilia the presence of anticardiolipin antibodies, (ACA) and Lupus Anticoagulant (LA) has been linked to both HCV
and HIV infections, and with the presence
of thrombocytopenia or of inhibitors antiVIII. Aim of our investigation was to
evaluate the prevalence of ACA and LA in
patients with congenital bleeding disorders
in relation to trasfusional requirements, to
the blood-borne virus exposure, to the pos-
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sible co-expression of thrombocytopenia
and of inhibitor anti-VIII. Patients 63 patients aged 5 to 88 years with congenital
clotting factor defects: Hemophilia A: 53
pts, Hemophilia B: 5 pts, Factor XI deficiency: 1 pts, vWD: 1 pts, FVII deficiency:
3 pts. 31 had moderate clotting factor deficiency and they were never infused during
12 months preceding the study (12 out
them HCV- and HIV-), 47 pts were HCV
positive (7 coinfected with HIV). Two patients showed low titre antibodies anti-FVIII
(<2UB), low platelet number was detected
in two pts<100.000mmc and in seven
pts<150.000mmc. Methods: LA was researched by RVVT  standard international
methods, IgG and IgM ACA were detected
by an ELISA method (Diamedix Corp, Miami-USA). IgG titres>15 GPL/ml and IgM
titres >12 MPL/ml were considered as positive, IgG titles <10U GPL/ml and IgM <7
MPL/ml as negative. Results: no patients
had L.A. Behavior of IgG and IgM ACA are
showed in table.
IgG
IgM IgG+IgM
(Number of patients: 63)

pos.
borderline
neg.

7
42
14

9
21
33

1
14
8

IgG
IgM
IgG+IgM
(HCV- patients, n.12)

2
8
2

3
3
6

1
5
2

The presence of ACA was not linked: a) to
thrombocytopenia, b) to HIV and HCV infections, c) to transfusional requirements,
and d) to inhibitor anti-FVIII. Conclusions:
the high prevalence of ACA in patients with
congenital bleeding disorders seems to be
related to their coagulative status rather
than to the transfusional treatment or to
the blood-borne viruses.

P206
ANTIPHOSPHOLIPID ANTIBODIES AND
PHYSIOLOGICAL COAGULATION
INHIBITORS IN RECURRENT
ABORTIONS SYNDROME
M. PERAINO*, L. BIZZONI*, A. PALLOTTA*, R. PAESANO**,
S. BARRESI**, S. BERTA**, M.A. AMENDOLEA***,
C. MASALA***, P. CHIUSOLO****, V. DE STEFANO****,
M.G. MAZZUCCONI*

*Haematology; **II Obstetrical and gynaecological
clinic;***Autoimmunity service, Institute tropical
disease, University  La Sapienza, Rome, Italy;
****Haematology, UCSC Rome, Italy
We have evaluated in women with history of spontaneous abortions and/or fetal
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deaths, apparently unrelated to a primary
disease, the presence of antiphospholipid
antibodies (APA), the behaviour of physiological coagulation inhibitors (Protein C,
total and free Protein S, Antithrombin III)
and of the activated Protein C resistance
(APC-r), the presence of the factor V gene
G1691A mutation (FV Leiden) and prothrombin gene G20210A mutation with the
aim of better understanding the recurrent
abortions syndrome. We have studied 65
consecutive not pregnant women ( median
age 33 years, range 24-43) who showed:
one spontaneous abortion: 6/65 (9.3.%)
women; two or more spontaneous abortions: 41/65 (63%) women; one or more
spontaneous abortions and one or more
fetal deaths: 10/65 (15.4%) women; one
or more fetal deaths: 8/65 (12.3%) women.
No woman had suffered from venous and/
or arterial thrombosis. Antiphospholipid
antibodies have been investigated either as
anticardiolipin antibodies (ACA) or as lupus anticoagulant (LA): they were considered positive if their presence was confirmed
at least in two consecutive controls. Platelet count was in the normal range in all studied women. Lupus anticoagulant (Kaolin
Clotting Time [KCT] and Diluted Russels
Viper Venom Time [DRVVT]) was present
in 1/65 (1.54%) tested women. Anticardiolipin antibodies (IgG) were absent in 56/
65 (86.15%), while they were present in
9/65 (13.85%) women (mean first control
= 26.77 GPL U/mL, SD 28.45; mean second control = 40.91 GPL U/mL, SD 36.31;
n.v.< 10 GPL U/mL). Antithrombin III
(ATIII) levels were in the normal range in
all cases. Protein C (PC) activity was slightly
decreased in one woman (1.54%, PC =
69%). Total protein S (PS) level was found
decreased in 2/65 (3%, PS = 58% and 61%
respectively), while free protein S was normal in all studied women. In total 4/65
(6.15%) women were heterozygous for prothrombin mutation, while 2/65 (3%) were
heterozygous for factor V mutation. APC-r
was tested as APC-SR (Sensitivity Ratio)
and as nAPC-SR (normalized Sensitivity
Ratio): APC-SR was normal in all cases;
nAPC-SR was decreased in 12/65 (18.46%)
cases (mean = 0.83, SD 0.05, n.v.> 0.89).
In 7/12 (9.23%) women the resistance was
an isolated event, in 2 was associated with
ACA positivity, in 1 was associated with prothrombin mutation and in 2 the resistance
was related to heterozygous FV Leiden. In
the studied women, the recurrent abortions syndrome appears to be associated
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with APA positivity in 14% of cases, but
only in one case lupus anticoagulant was
positive. It seems note worthy that 18.46%
of tested women presented an increased
APC-r, only in two cases related to factor V
mutation. Therefore, we believe that this
test may be proposed as a screening test
in women with history of fetal losses. Thus,
the study of combined inherited and acquired coagulation disorders could be very
interesting in order to achieve a better diagnostic definition of this syndrome. In 40/
65 women (61.53%) no alterations of studied parameters were found, thus the study
of the recurrent abortions syndrome must
also include the evaluation of obstetric, endocrinologic and other genetic aspects.

P207
LUPUS ANTICOAGULANT ACTIVITY IN
PATIENTS WITH GAUCHERS DISEASE
TYPE I
G. GIUFFRIDA, R. BARONE*, D. CULTRERA, S. SALEMI,
C. FERLITO, R. MUSSO, R. GIUSTOLISI

Cattedra e Divisione di Ematologia con Trapianto,
Ospedale Ferrarotto, Catania e *Cattedra di
Pediatria  Università di Catania
Gauchers disease type I (β-glucocerebrosidase deficiency) is characterized by the
storage of uncleaved β-glucocerebroside in
the cells of the reticuloendothelial system
leading to bone marrow infiltration,
hepatosplenomegaly and skeletal lesions.
Haematological changes with anemia and
thrombocytopenia are common; clotting
factors and inhibitor deficiency have also
been reported but the pathophysiology of
such abnormalities is still unclear. We studied coagulation factors (FII, FV, FVII, FVIII,
FIX, FXI, FXIII) and natural inhibitors (Protein S, Antihrombin III and Protein C) in 5
Gaucher type I patients, aged 24-45 years.
According to the Severity Score Index the
clinical symptoms were mild in 3 subjects,
moderate and severe in the other two respectively. Three were splenectomized.
Liver function was preserved, prothrombin
time (PT) was normal whereas activated
partial thromboplastin time (APTT) was significantly increased in all the patients. We
detected lupus anticoagulant activity in
three studied patients which had a significant increase of IgM (mean 19.8±3 U/ml;
n.v.<14) and IgG (mean 29±1.2 U/ml;

n.v.<25) antiphospholipid antibodies (aPL).
In addition, one of them had increased levels of anticardiolipin antibodies (aCL) (2.7
U/ml; n.v.<1.5) and positive VDRL. Regarding coagulation factors activity, FV was reduced (<50%) in 5/5 patients, whereas
FVIII and FXI were decreased in three and
two subjects respectively. One patient had
an additional decrease of FII and FIX. Two
out of three patients had a significant reduction of Protein S and Antithrombin III.
Two patients underwent enzyme replacement therapy (imiglucerase) at the low
dosage-high frequency regimen (15 U/Kg/
month, two times a week). After 18 months
of treatment there was an increased activity of coagulation factors II, V, VIII, IX, XI
and Protein S. However APTT remained abnormal while aPL and aCL serum levels did
not change consistently. Such findings could
suggest that autoantibodies might contribute to the coagulation abnormalities in
Gauchers disease and they could reflect an
immune sistem activation probably related
to the storage of glucocerebroside.

P208
SNEDDONS SYNDROME (SS),
ANTICARDIOLIPIN ANTIBODIES (ACL)
AND NEPHROPATHY: A CASE REPORT
D. PARENTE, A. FEBBRARO, C.

DI

GIROLAMO*, M. NOLANO*

Ematology Service Ospedale Sacro Cuore di Gesù
Benevento; *Salvatore Maugeri Foundation-IRCCS,
Telese (BN); Italy
SS is a disease characterized by cerebrovascular thrombosis and livedo reticularis,
with iperplasia of arteriolar smooth muscle
wall, which represents the end point of its
starting inflammatory modification. In different case reports, this syndrome has been
associated, respectively, to aCl, nephropathy and mitral valve disease. Moreover, aCl
together with thrombocytopenia, cerebrovascular disorders and multiple abortion
represent the clinical picture of primary and
secondary antiphos-pholipid syndrome associated to connective tissue diseases. We
describe the case of a woman affected by
cerebrovascular disease, livedo reticularis,
mild chronic renal failure, mitral valve disease and serum aCl. ME, 67 years old, attended our outpatient clinic with occasional
thrombocytopenia and severe mitral valve
disease. She showed livedo reticularis at
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lower legs and Raynauds phenomenon.
High title aCl (IgG, IgM), mild chronic renal failure and cerebrovascular disease
(MNR) were also demonstrated. IgM rheumatoid factor and circulating immuno-complexes, without ANA, anti-dsDNA, ENA (SmRMP, SSA-SSB, Scl-70, Jo-1) and serum
complement consumption, were detected.
Affected skin biopsy revealed inflammatory
lesions of subcutaneous arteriolar wall with
segmental iperplasia of smooth muscle
cells. SS diagnosis was finally posed on the
basis of these histological features, representing an intermediate stage of microscopic alteration of this disease. In this case
report, a simultaneous association of SS to
serum aCL detection, nephropathy and mitral valve disease is described for the first
time. On the other hand, the detection of
few altered autoimmunity parameters and
of some systemic disorders without typical
markers of connective tissue diseases confirm the obscure relationships between SS
and some immunological disorders.

of VL emerged from the evaluation of a
number of parameters in comparison with
ten cases of laparotomic splenectomy: better definition of the operative area, less
early and late complications (need of nasogastric tube, fever, pleural effusion, occurrence of laparocele), less use of drugs, less
hospitalization time, better patient compliance. Requirement for transfusional support was identical; the median duration of
the surgical procedure was slightly longer
as compared to the traditional technique.
In patient with oversized spleen and when
a complete histological examination was
needed, the operation was performed by a
VL technique until complete isolation of organ; the intact spleen was then exteriorized through a proper parietal incision. VL
splenectomy is at present our preferred approach for splenectomy in several hematological disorders. The main limiting factors
are previous abdominal surgey, higher costs
and specific surgeons experience in this
procedure.

P209
VIDEO-LAPAROSCOPIC SPLENECTOMY
IN HEMATOLOGY: NEW STRATEGIES

P210
GAS6 TRIGGERED EFFECTS ON
ADHESION OF HUMAN
POLYMORPHONUCLEAR CELLS TO
VASCULAR ENDOTHELIUM IN
NORMOXIA AND HYPOXIA

F. CHIURAZZI, F. CORCIONE, M.R. VILLA, B. ROTOLI

Department of Hematology, Federico II University,
Department of Surgery, Monaldi Hospital, Naples
During the eighties, video-laparoscopy
(VL) has made extraordinary progresses in
technique and materials, expanding considerably its field of application. In Hematology, VL has been mainly used for
colecistectomy in patients with hemolytic
anemia, for large biopsy on abdominal
masses and for hiatal hernia causing iron
deficiency. The most frequent meeting point
of hematologists with surgeons is splenectomy. To confirm the undoubted advantages
of this method, we have expanded our experience, introducing some technical modification for large sized spleen removal, performed previously only by laparotomic surgery. Starting January 1995, we offered a
videolaparoscopic procedure to 70 patients
who needed a splenectomy for hematological disorders (ITP, hereditary spherocytosis, Cooleys disease, AIHA, CLL, Idiopathic
Myelofibrosis, primary hypersplenism,
thesaurismosis). The median age of patients
was 30 years (range 274). The advantages

M. GALLICCHIO, M. BRAGARDO, E. OMODEO-ZORINI,
F. CAPELLI, I. ROGNONI, M. VIDALI, G. GARBARINO,
U. DIANZANI, R. FANTOZZI, C. DIANZANI, G.C. AVANZI

Department of Medical Sciences, Amedeo Avogadro
University of Eastern Piedmont, Novara;
Department of Anatomy, Farmacology and Forensic
Medecine, University of Torino, Italy
It is well known that an increased influx
of polymorphonuclear cells (PMN) occurs in
tissues after hypoxia/reoxygenation, and
that they show hyperadhesivity to vascular
endothelial cells (EC). However the molecular mechanism of hypoxia/reoxygenation
induced adhesion and diapedesis through
the vascular endothelium of PMN is poorly
understood. In our laboratory we are studying a protein, named GAS6, expressed on
vascular EC, that is a ligand of a new class
of tyrosine kinase receptors, Axl, Mer and
Rse. We have previously demonstrated that
GAS6 inhibits the adhesion of PMN to EC
induced by PAF and other chemokines , but
does not affect adhesion to resting EC. In-
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hibition is dose dependent in the concentration range of 0.1-1 µg/mL. Treatment of
resting EC with soluble receptor of GAS6
(Axl or Rse), significantly potentiated PMN
adhesion to EC, suggesting that endogenously produced GAS6 works as an
antiadhesive molecule. Therefore we evaluated the effect of GAS6 on EC exposed to
hypoxia/reoxygenation. We treated EC for
two hours with N2 95% and CO2 5% and
adhesion is evaluated after 20 min of
reoxygenation. Surprisingly in this model
GAS6 potentiated PMN adhesion, while the
enhancing effects of Axl-x and Rse were
lost. Then we evaluate whether the different effects were due to differences in signaling triggered by GAS6. Therefore we
analysed the GAS6 effect on hypoxic,
normoxic, and normoxic-PAF-treated EC at
the level of protein tyrosine phosphorylation pattern. Preliminary data show that
hypoxia, per se, induces protein dephosphorylation in EC.

P211
ISSUES IN THE ISO-9002 STANDARDS
APPLICATION IN THE
HEMOCOAGULATION LAB
M. MESSINA1, C. GRILLO2, L. PUTZOLU1, E. INCARBONE1,
L. PERUGINI1, G.C. FIORUCCI 2

Dipartimento di Patologia Clinica - 1 SIMT, 2
Laboratorio Analisi  Azienda Ospedaliera O.I.R.M.
 S.Anna  Torino
Since few months the Department of
Clinical Pathology
at the Azienda
Ospedaliera O.I.R.M.- S.Anna di Torino has
started its own Quality Assurance certification. Involved areas include the main Lab
and some parts of the immunohematology
lab (SIMT). A Quality Assurance Manager
(RAQ) has been designated. The RAQ has
been involved in writing up a reference
manual on quality control and is responsible for the coordination and standardization of the different activities within the
groups, including personnel information and
SQ development. In the present study we
describe the preliminary experience of our
SIMT clotting lab, which is also Regional
Referral Centre for childhood hemophilia
and performs second line investigations not
available in other regional hospitals. The
doctors in charge of each group have managed quality assurance within their teams

in accordance with the guidelines defined
in the reference manual by the RAQ. In
particular each responsible has contributed
to the final version of the quality control
manual by adding procedures and technical references (i.e. about dealing with patients, samples, methods, instruments and
certifications. Specific mandatory courses,
held by experts in the field of ISO 9000
regulations, have been performed for all
involved personnel. In addition several
meetings have been organized by the RAQ
in order to plan, organize and integrate the
activities amongst the different sectors.
These meetings were also aimed to the
detection of arising problems in the application of general procedures in each area.
Though it has been initially difficult due to
share the acceptance of a new language
and further workload, a careful evaluation
of the manual of Quality Assurance has
proved to be of value in solving most problems through clear guidelines and comprehensive intructions. SQ application in
our lab has been important for several reasons: it has contributed to improve technical performances and has introduced
regular checks within the different procedures at various stages, it has also allowed
to improve the relations amongst the various groups and has started the basis for
further SQ devolpment within our Regional
Referral Centre for inherited coagulation
disorders.
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CHRONIC LYMPHOCITIC
LEUKEMIA AND LYMPHOMAS
P212
14q+ IN B-CLL: CLINICOBIOLOGICAL
FEATURES
A. CUNEO, C. MINOTTO, M.G. ROBERTI, A. BARDI,
R. BIGONI, J.M. HERNANDEZ, M.A. SANCHEZ,
J. SAN MIGUEL, P. AGOSTINI, A. TIEGHI, D. CAMPIONI,
R. MILANI, G. CASTOLDI

Dipartimento di Scienze Biomediche e Terapie
Avanzate - Sezione di Ematologia, Università di
Ferrara, Italy and Institute of Hematology,
University of Salamanca, Spain
10 patients with a 14q+ chromosome
(exlcuding the 11;14, the 14;18 and the
14;19 translocations) were identified
among approximately 250 cases of B-cell
chronic lymphocytic leukemia (CLL). A
t(6;14)(p12;q32) and a t(4;14)(q21;q32)
were identified in 2 cases, 7 and 1 case
had a 14q32 and a more proximal 14q22
breakpoint, respectively, exchanging material with unknown partners. All cases
tested had a mixed, nodular and diffuse
bone marrow infiltration pattern, with a PB
morphology consistent with typical CLL in
6 cases, with CLL mixed-cell type and CLL/
PL in 2 cases each. No patient had a
prolymphocytic transformation, whereas a
Richters syndrome was diagnosed in 1 case
after 5 years. All cases were CD5/CD19+;
CD23 was positive 8 cases; CD11c was positive in 4 cases; a bright pattern of sIg expression was noted in 6 cases. Median age
at diagnosis was 66 years (range: 43-72);
5 patients presented in stage A, 3 in stage
B, 2 in stage C, with a median leukocyte
count of 18 x 109/l (range 11-35). The
median interval between diagnosis and start
of treatment was 6 months: 4 patients died
at 44-86 months; 6 are alive with a median follow-up of 52 months. We arrived at
the following conclusions: a) B-CLL with a
14q+ chromosome was associated with
atypical morphology and immuno-phenotype, but did not show prolymphocytic
transformation; b) these patients had a
therapy-demanding clinical course and, c)
the outcome of the disease appears to be
unfavourable as compared with other CLLs.
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P213
THE SEQUENTIAL ANALYSIS OF
TRISOMY 12 IN CHRONIC
LYMPHOCYTIC LEUKAEMIA
V. PITINI, C. ARRIGO, G. ALOI, M. PICCIOTTO, A. CASTRO,
F. LA TORRE

Department of Medical Oncology, University of
Messina, Italy
Recent data from Auer et al. (1999) suggested that trisomy 12 occurring as the sole
chromosome abnormanlity was associated
with typical Chronic Lymphocytic Leukaemia
(CLL) and had no prognostic value on multivariate analysis. Interphase fluorescence
in situ hybridization (FISH) is able to detect the trisomy 12 abnormality in up to
twice as many cases as conventional
karytyping, but the clinical significance of
this, and in particular the value of FISH
screening for trisomy 12 alone, is not clear.
Garcia-Marco et al. (1997) performed sequential FISH over a 4-year period in 30
CLL cases. All patients with trisomy 12
showed progression of the clone in sequential analysis. Raghoebier et al. (1992) reported stability of the trisomy 12 abnormality by serial FISH samples on 19 patients. The aim of this study was to evaluate the clinical significance of FISH-only
trisomy 12 by accurately monitoring the
frequency of the trisomic clone and correlate these findings with survival, disease
progression and need for treatment. Interphase FISH was performed on 40 patients
in 1993-1994 and repeated on 25 patients
in 1998. In the original study 12 patients
had stage A disease, (0/12 trisomy 12; 1
atypical CLL) 14 stage B (5/14 trisomy 12;
3 atypical CLL) and 14 stage C disease (10/
14 trisomy 12; 5 atypical CLL). In the follow-up group (1998) 5 had stage A disease
(0/5 trisomy 12), 12 stage B (6/12trisomy
12) and 8 stage C (5/8 trisomy 12). During
the study period there were 15 deaths of
wich 13 as CLL related deaths. No significant change in the size of the trisomy 12
clone was seen among the patients showing evidence of disease progression. To conclude, there appeared to be no expansion
of the trisomy 12 clone over time in levels
only detectable by FISH. We have shown
no difference in survival, disease progression or time to treatment in patients with
FISH-only detectable trisomy 12.

188

September 26-29, 1999 - Torino-Lingotto, Italy

P214
EBV AND HHV8 IN PATIENTS
AFFECTED BY B-CLL

P215
CHRONIC LYMPHATIC LEUKEMIA B
AND HEPATITIS C VIRUS INFECTION

G.A. PALUMBO, F. DI RAIMONDO, G. MILONE, C. SIMILI,
M. SALERNO, M.A. ROMEO, P. GUAGLIARDO, R. GIUSTOLISI

C. MURARI., M.BOCCALON, P. BOCCA, G. ZOTTAREL,
P.F. BALLERINI, G.C. DONATI

Cattedra e Divisione di Ematologia con Trapianto,
Ospedale Ferrarotto, Catania
Several viruses are able to produce proteins that are analogues to human
cytokines, with widespread effects on immune and haemopoietic systems. In particular, the Epstein-Barr virus (EBV) produces a viral interleukin 10 (vIL-10) and
the HHV8 a vIL-6. On these basis, using a
high-sensitivity PCR (nested-PCR), we
evaluated the presence of both these viruses on peripheral lymphocytes of patients
affected by chronic lymphocytic leukaemia
(B-CLL). In this study we tested 153
samples from 65 patients (age 45-86, median 67) and 47 normal control subjects
(age 38-79, median 60). 43 patients were
at initial stage of disease, 0-I according to
Rai; 7 at intermediate stage, Rai II; 15 at
advanced stage, Rai III-IV. When the
samples were collected for this study 36
patients (age 45-83, median 65) were not
treated; the other 29 (age 45-86, median
67) were pretreated. HHV8 was always
negative, both in controls and in B-CLL patients, while EBV was present in 38 out of
65 patients. EBV positivity was similar in
50 initial/intermediate stage patients (age
45-84; median 66) compared to controls:
26/50 (52%) vs 24/47 (51%). On the contrary, in the 15 subjects with advanced disease, EBV+ was significantly higher compared to those at initial/intermediate stage:
12/15 (80%) vs 26/50 (p = 0.05, Fishers
exact test). Furthermore, EBV+ was present
in 69% of pretreated patients, significantly
higher (p = 0.09 in both cases) than in
untreated patients (50% EBV+) and in normal controls (51% EBV+). Although final
conclusions cannot be drawn, the more frequent EBV finding in subjects who were
pretreated and/or at more advanced disease stages could probably reflect a greater
immunodeficiency in these groups. This
state could be further worsened by vIL-10
produced by EBV. Regarding HHV8, absent
in all samples tested in the study, its eventual presence in stromal bone marrow cells,
where this virus has been reported in other
lymphoproliferative diseases, remains to be
investigated.

Nucleo Ematologico Operativo, Divisione Medica 1,
Ospedale De Gironcoli - Conegliano (TV)
The link between non-Hodgkin B-Cell
Lymphoma (NHL) and HCV is well known.
The HCVs lymphotropism may be the
pathogenetic stimulus to the proliferation
of lymphocytes. There is not however a
known correlation (which is perhaps a territorial one) between HCV infection and
chronic lymphatic leukemia B (B-CLL). We
have had 6 cases out of 44 (13.6%) patients who are B-CLL and HCV-Antibody
positive. In 5 of these the search for RTPCR viral genome sequences proved
positive. The B-CLL diagnosis was arrived
at via cytomorphological and immunophenotypic examinations of the medullary and
peripheral blood. There were no instances
of a significant alteration in liver function
blood chemistry parameters. In two patients
a liver biopsy was performed consistent with
chronic portal hepatitis. Only in these two
cases was there a weak presence of cryoglobulins. One other patient came to our
notice for severe plastocytopenia resulting
from increased turn over from high dosage (as per index) of glycocalycine, antiplatelet antibody positive (direct and indirect test). Also present were HCV Antibodies and HCV-RNA positiveness, with no cryoglobulinemia. The cytofluorometric analysis of the medullary blood found a small
percentage (about 1%) of CD5+ lymphoid,
CD19+, and clonal K elements. These results were confirmed by subsequent tests.
Conclusions: In our small sample of cases
HCV infection is significantly correlated with
B-CLL (13.6%) of cases. Furthermore the
discovery of a small CD5+ and CD19+ clone
in the medullary blood of an HCV positive
patient, without cryoglobulinemia, supports
the hypothesis of a possible role for the virus in the genesis of the lymphoproliferative
process. In these instances consideration
could be given to early intervention with
interferon-alpha treatment for the B-CLL at
an appropriate dose and for an appropriate
period aimed at the eradication of the virus. On the other hand care should be taken
when considering the use of steroids and
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cytostatics given the possibility of making
the hepatic process more acute.

P216
abstract not received
P217
BONE MARROW AND PERIPHERAL
BLOOD MONOCLONAL B-CELL
POPULATION IN A PATIENT WITH
SARCOIDOSIS
A. DEL SANTO1, L. UZIEL1, S. PURICELLI1, U. GIANELLI2,
C. PATRIARCA2, S. ROMAGNOLI2, G. CARPANI3, F. INVERNIZZI1

Cattedra di Medicina Interna1, Servizio di Anatomia
Patologica2 e Servizio Immunotrasfusionale3,
Azienda Ospedaliera San Paolo, Milan, Italy
We report the case of a 58 years old female patient, referred to us because of immune hemolytic anemia, giant hepatosplenomegaly with hepatic and splenic focal
lesions, enlarged mediastinal, abdominal
and inguinal lymph nodes, bilateral pulmonary infiltrates, moderate general symptoms. The diagnosis of sarcoidosis was
made by inguinal node biopsy. Peripheral
blood and marrow aspirate flow-cytometry,
performed because of the finding of atypical circulating and marrow lymphocytes,
showed an increase in the percentage of Bcells (CD19+, CD22+ and CD23+/-), bearing k light chain restriction. Bone marrow
biopsy was negative for lymphoproliferative
disease. Prednisone, 50 mg per day, was
started. After six weeks, general symptoms
and immune hemolytic anemia disappeared. CT scans showed the regression of
hepatic and splenic focal lesions, together
with liver, spleen and lymph nodes volume
reduction. Peripheral blood and marrow
aspirate flow-cytometry confirmed the previous finding of k-light chain restricted Bcells. Bone marrow biopsy revealed lymphoid infiltration (30%), with intralacunar
and paratrabecular aggregates of small and
medium sized lymphocytes, mainly of Bcell origin (CD20+, CD79a+, CD5-, CD23
), but with a moderate T-cell component.
The molecular analysis detected monoclonal
IgH/FR3 rearrangement on the B-cell marrow population. A mediastinal node biopsy
was then performed, which confirmed the
previous diagnosis of chronic granuloma-
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tous lymphadenopathy, suggestive for sarcoidosis. The patient is now receiving tapering doses of prednisone. The finding of
monoclonal marrow B-cell aggregates, without histological evidence of a lymphoproliferative disease, might represent a normal lymphocytic clonal response to antigenic stimulation lacking clinical significance, or might be considered the first step
of a clone selection process ultimately leading to the development of a lymphoid neoplasm on a preexisting sarcoidosis (sarcoidosis-lymphoma syndrome).

P218
PERSISTENT POLYCLONAL B
LYMPHOCYTOSIS: MORFOLOGICAL,
IMMUNOLOGICAL, CYTOGENETIC AND
MOLECULAR ANALYSIS OF ONE CASE
C. FIORANI, P. VANZELLI, S. TONELLI, I. CASTELLI, A. TERZI,
P. TEMPERANI, G. BONACORSI, S. SACCHI

Dip. di Scienze Mediche, Oncologiche e Radiologiche,
Università degli Studi di Modena e Reggio Emilia
As far as we know there are not any previous report of Persistent Policlonal B Lymphocytosis (PPBL) in italian patients. We report the case of a heavy smoker female patient aged 43 years, with moderate lymphocytosis diagnosed as having PPBL. Clinically
she was asymptomatic, without splenohepatomegaly and lymphoadenomegaly;
peripheral blood smear examination showed
the presence of binucleated lymphocytes;
bone marrow was morphologically normal,
with slight lymphocytosis without
binucleated cells. Immunophenotype
showed: CD19+ 44%; CD5+/CD19+, CD23+,
IgG+, IgA+ cells: in the normal range; IgM+
cells 60%; IgD+ cells 60%; kappa light
chain 34% and lambda light chain 30%
positive cells; CD3+ cells 47%; CD4+/CD8+
ratio: 3. The patient was HLA-DR10/DR8.
The serum IgM were 520 mg/dl policlonal,
IgG 1050 mg/dl, IgA 200 mg/dl. There were
anti-EBV antibodies IgG type against the
viral capside antigen; DNA analysis of peripheral blood cells by PCR was positive for
EBV, using a couple of primers complementary for a specific sequence codifying for
LMP. Southern blot analysis of the heavy
chain (JH) Ig gene performed on peripheral and marrow blood was negative for
presence of clonal population. Amplifications of the major breakpoint region (MBR)
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and minor cluster region (mcr) of the BCL2/
IgH translocation performed by PCR showed
three different rearrangements in the MBR
and one in the mcr. The molecular-cytogenetic examination with probe WCP3 demonstrated the presence, in 2/53
metaphases, of isocromosome +i(3q). Six
months later, after the patient quit smoking, there was an improvement of the hematological data: CD19+ cells decrease to
25% and we observed a decrease of serum
IgM level. The follow up at twenty-four
months, after the patient restarted smoking, showed a new increase of CD19+ cells
and in binucleated peripheral blood lymphocytes. The case which we have reported
is a typical one among those described in
literature, a part from the absence of HLADR7. Long term follow-up is needed to exclude the risk of malignant evolution of disease.

P219
abstract not received
P220
ROLE OF CD79b AND CD43 IN THE
DIAGNOSIS OF CHRONIC B-CELL
LYMPHOPROLIFERATIVE SYNDROMES
L. CRO, A. GUFFANTI*, N. ZUCAL, L. NOBILI, C. VENER,
A.T. MAIOLO, L. BALDINI

Servizio di Ematologia, Università degli Studi,
Ospedale Maggiore, I.R.C.C.S. and *Divisione di
Medicina I, Ospedale Fatebenefratelli, Milan, Italy
The reactivity of CD79b (recently studied
by Catovski in B-CLL) and CD43 (included
in the REAL lymphoma diagnostic classification) has been evaluated in patients with
leukemic forms of chronic B-cell
lymphoproliferative syndromes, with the
aim of establish their diagnostic usefulness.
A series of 110 pts with mature B-cell
chronic leukemias of extrafollicular origin
(CD10-) was subdivided into 4 groups according to our scoring system based on SIg
intensity and CD5/CD23 reactivity: group
1 (53 pts) had cytomorphological and
immunophenotypical characteristics consistent with classical CLL; group 2 (21 pts),
for its SIg intensity and atypical morphology (significantly more frequent than in
cluster 1: p=.002), had characteristics com-

patible with what we call variant CLL (CLLv); group 3 (15 pts) had characteristics
consistent with mantle cell lymphoma diagnosis; group 4 included 21 pts with leukemic immunocytoma and splenic marginal
zone lymphoma (with or without villous
lymphocytes), HCL and prolymphocytic leukemia. Marker positivity was expressed as
grade 0 (< 20% of CD19+ cells); grade 1
(≥ 20 < 60%); grade 2 (≥ 60%); fluorescence intensity was expressed as the difference, in the log scale, between the median value of positive cells and that of the
negative control: dim ( for a difference of ≤
390) and bright (>390). In group 1, CD79b
positivity was much less than in the other
groups (p<0.001) and the fluorescence intensity of positive cells was very low (median: 222 vs 400). In all of the cases there
was a close correlation between the fluorescence intensity of CD79b and that of SIg
(Pearson test +0.89). CD43 was constantly
expressed in group 1, and correlated well
with SIg intensity and CD23 expression
(Pearson test -0.51 e +0.53, respectively).
In conclusion, CD79b and CD43 were useful in distinguishing CLL from CLL-v but not
from the non-CLL forms.

P221
CLINICAL USEFULNESS OF CD23
ANTIGEN ASSESSMENT IN CHRONIC
LYMPHOPROLIFERATIVE DISORDERS
IN LEUKEMIC PHASE
F. DI RAIMONDO1, M. ALBITAR3, Y. HUH3, M. MONTILLO2,
A. TEDESCHI2, S. OBRIAN3, H. KANTARJIAN3, S. LERNER3,
R. GIUSTOLISI1, M. KEATING3

Divisione e Cattedra di Ematologia con Trapianto,
Ospedale Ferrarotto, Catania; 2Divisione di
Ematologia, Ospedale Niguarda, Milano;
3
MD Anderson Cancer Center, Houston, Texas, USA
1

In order to better clarify the role of CD23
antigen as a diagnostic tool in Chronic Lymphocytic Leukemia (CLL), we retrospectively
evaluated 372 patients who were referred
to MD Anderson Cancer Center with a diagnosis of CLL or B-cell lymphoprolipherative
disorder in leukemic phase. Most of these
patients (340 of 372; 91%) were CD5/CD19
+ and among them only 23 (6%) were CD23
negative. On a clinical ground, the CD23
negative patients showed worse prognostic features that were statistically significant, compared to CD23 positive, for
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anemia (p=0.03), massive splenomegaly
(p=0.000), high LDH (p=0.007), high Beta2 microglobulin (p=0.006), old age
(p=0.001) and male sex (p=0.02).
Immunophenotype of CD23 negative patients was quite homogeneous. Surface
immunoglobulin expression was moderate/
strong in 19 case (82%). Only one patients
was negative for FMC7 and none of the 13
tested expressed CD10. Cytogenetic analysis was performed in 19 patients and in 14
cases (73%) clonal abnormalities were
found. t(11;14)(q13;q32) was found in 5
patients, always associated with other chromosomal aberrations. Only one patient
showed a morphological picture of typical
CLL. All the other cases showed abnormalities of the nuclear outline or other morphological features distinctive from typical
CLL. At the end of the diagnostic work-up,
only three patients of this CD23- group
turned to have a relative indolent disease
such as Splenic Marginal Zone Leukemia/
Lymphoma (SMZL), while the remaining
patients were diagnosed as Mantle Cell Lymphoma (16 patients) or an aggressive form
of CLL/PLL that required treatment (3 patients). Only one patients was diagnosed
as stage A B-CLL. Among MCL patients, only
three did not require treatment; 2 were
treated with monoclonal antibody (IDEC)
and 3 patients received purine analoguebased therapy, all with poor results. The
remaining 8 patients were treated with an
aggressive regimen (Hyper-CVAD followed
by HD MTX/ARA-C). Notwithstanding the
old median age (70 y), 5 of these patients
achieved a complete response. On the
whole, among CD5/CD19+ group, survival
of CD23 negative patients was significantly
worse than CD23 positive. In conclusion,
these data indicate that very few of the typical B-CLL are CD23 negative. Moreover,
CD23 negativity in a patient with a CD5/
19+ leukemic lymphoproliferative disorder
should alert clinicians on the possibility of
an aggressive disease, expecially MCL.
These patients have a poor response to
conventional therapy and a more intensive
approach should be considered. On the contrary, of the CD5/19- patients, 15 (47%)
were CD23 negative. Eleven of these patients were classified as SMZL and 4 as follicular lymphoma. CD23 negativity did not
identify a distint subgroup of patients as
regard clinical features, diagnosis, response
to therapy and survival when compared to
CD23 positive patients.
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P222
LIGHT SCATTERING OF B CHRONIC
LYMPHOPROLIFERATIVE DISORDERS
S. VOLPE, G. MARCACCI, F. CAPONE, G. STORTI, F. RONCONI,
A. SEMENTA, E. VOLPE

Servizio di Ematologia - UTIE - A. O. S. G. Moscati,
Avellino, Italy
Chronic B lymphoproliferative disorders
(B-CLD) with leukemic features are an heterogeneous group of conditions and, in this
context, B-cell chronic lymphocytic leukemias (B-CLL) are the most prevalent. The
French-American-British (FAB) morphological criteria subclassify B-CLL into typical (>
90% small lymphocytes) or atypical CLL (<
90% small lymphocytes). Flow cytometric
immunophenotype is a useful adjunct to
microscopy in the diagnosis and classification of these disorders. Peripheral blood
samples of 187 consecutive B-CLD patients
were analyzed by flow cytometry to evaluate membrane immuno-phenotype and forward / side angle scatter (FSC/SSC) light
characteristics, to define the percentage of
large lymphocytes. Lymphocytes were
gated (R1) on dot-plot (FSC vs SSC). A
second gate (R2) was made to include all
cells CD19+, on a second dot-plot (FL1 vs
FL2) containing the cells of gate R1. On
hystogram plot we reported the FSC distribution of the cells contained in R1 AND
R2 gates (logical gate). With this method
we were able to identify large lymphocytes
and to define the percentage. We defined
as Typical Phenotype CLL the cases [n =
148] with CD5+, CD19+, CD23+, FMC7or + (mid), CD22+ (mid), CD10-, SmIg +
(dim-mid) cells, whereas all other cases
were defined as Atypical Phenotype CLL [n
= 38]. The percentage of large lymphocytes
in the group with typical phenotype was 5.9
± 3.4 (median = 5.3) whereas in the atypical group was 26.3 ± 23.5 (median = 17.2).
A significant linear correlation was found
with the percentage of large cells defined
on optical microscope. These results suggest that flow cytometry analysis may provide a useful analytic method which can
routinely identify the percentage of large
lymphocytes to distinguish between typical or atypical CLL.
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P223
CLINICAL PRESENTATION OF
CHRONIC LYMPHOCYTIC LEUKEMIA IN
A DEPARTMENT OF GENERAL
MEDICINE
V. CORDIANO, F. LORA, F. MADDALENA, D. BERSELLI,
D. FIORETTI

Divisione di Medicina Generale, Ospedale San
Lorenzo, Valdagno (VI)
Objective. To evaluate the modalities of
the clinical presentation of Chronic Lymphocytic Leukemia (CLL) in our Department,
which serves a population of about 60,000
inhabitants, between 1997 and 1998.
Methods and Results. The IWCLLs criteria (1) were used for diagnosis and staging. In this retrospective study we identified 18 cases of CLL-B. Mean age of the
patients was 69 years, range 43-84. 16/
18 (88,9%) were in stage A and 15/18
(83,3%) had no symptoms at diagnosis;
2/18 (11,1%) had pneumonia, and the patient with legs paresis had a diffuse infiltration of the peripheral nerves by a population of CD20+ small lymphocytes, as
showed by immunoistochemical staining of
the biopsy of his right sural nerve. The following table shows the main clinical characteristics of our patients.
CHARACTERISTC

N. PATIENTS (%)

Sex
Male
Female
Stage (Binet)
A
B
C
Lymphocytes at diagnosis
<5.000/µL
5.001-10.000/µL
>10.000
Modalities of clinical presentation
Asymptomatic
Pneumonia
Legs paresis

9 (50)
9 (50)
16 (88,9)
1 (5,5)
1 (5,5)
1 (5,5)
2 (11,1)
15 (83,3)
15 (83,3)
2 (11,1)
1 (5,5)

Conclusions. In our experience an high
percentage, about 90%, of CLL-B diagnosed in the last two years was in stage A.
83% of them were asymptomatic at diagnosis, while a percentage of 60% of patients in an asymptomatic phase has been
reported (2). The small number of patients
is perhaps the main reason of this discrepancy, but it could also reflect a different
modality of clinical presentation of the disease in the general medicine units com-

pared with the more specialized centers
that, probably, receive a greater number of
selected patients.
1. IWCLL. Ann Intern Med 1989;110:236-8
2. Rozman,C et al. N Engl J Med 1995;333:1052-1057

P224
LYMPHOCYTOSIS; PRESENTATION OF
TWO CASES, CLINICAL AND
IMMUNOPHENOTIPIC
CHARACTERISATION
A. SANTAGOSTINO, *D. MANACHINO, V. BOLIS, P. PROSPERI,
R. CAMINITI, G. CAMISASCA, M. ROCCELLA CONTI

Servizio di Immmoematologia, * Divisione di
Medicina Interna, Ospedale S.Andrea, Vercelli
Absolute lymphocytosis was defined by
the presence in peripherical blood of more
than 4000cells/µL; this condition is considered as primitive when there is an intrinsec
defect of a lymphocitic subpopulation and
it often indicates a lymphoprolifertive disorder. Morphological examination is the
first step for diagnosis but the immunophenotypical analysis is the best approach to
characterize what kind of lymphocyte subpopulation is expanded and to assess the
clonality in the case of B-lymphocyte proliferation. In this study we describe two cases
with absolute primitive and persistent lymphocytosis classified of B-lymphocyte origin
by immunophenotipic analysis and considered as polyclonal for the presence of balanced expression of k and λ light chain of
surface immunoglobulin. Flow cytometric
analysis was conducted on whole peripherical
blood employng a flow cytometer FACScan,
Becton Dickinson, and a wide panel of monoclonal antibodies in double staining. Flow
cytometric analysis was requested for the two
patients, a 63 year-old man and a 55 yearold women, for a persistent absolute lymphocytosis without any other symptom or
sign; physical examination in both cases was
negative. Laboratory data respectively
showed: WBC 12.9 and 10.5 x 109/L with
lymphocyte percentage of 61% and 68% .
There were no anemia nor reduction in platelet count and laboratory tests for chronic inflammatory diseases, viral infections and
autoimmune diseases were negative.
Immunophenotic analysis showed the following results:
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The follow up of these patients for two years
showed no clinical variation. In conclusion
the immunophenotic analysis was able to
show not only an expansion of B-lymphocyte subpopulation but also to define the
polyclonality of this proliferation. This is an
important criteria to differenziate these
conditions from a true lymphoproliferative
disorder, but the significance of this proliferation, polyclonal or oligoclonal, is yet to
be determined.

P225
HAEMOPHAGOCYTIC LYMPHOHYSTIOCYTOSIS IN IMMUNOCOMPETENT
SUBJECTS: A Single Centre Experience
F. CARONIA, S. VASTA, S. TRINGALI

Department of Haematology, Hospital V.Cervello
Palermo, Italy
The haemophagocytic lympho-hystiocytosis is a reactive disorder characterized
by haemophagocytosis taking place in the
heamopoetic organs. Two forms are described: 1) Related to infections, generally
viral (VAHS), more frequent in immunocompromised subjects and often fatal; 2)
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Familiar (FHL), with poor prognosis: patients cured only by BMT (an International
registry reports 122 cases in 11 Countries).
In our Institution two cases of reactive
haemophagocytic syndrome in immunocompetent subjects have been reported in
the last 10 years. Case 1. Female, 31 years
old, admitted with fever, arthromyalgia,
hepatosplenomegaly, skin rash. The fever
resolved following antibiotic and steroid, but
subsequently the patient developed jaundice, flapping tremor with raised AST/ALT,
alkaline phosphatase and creatinin. Also:
anaemia, low PLT count, low serum fibrinogen, prolonged protrombin time and neutrophilia. The bone marrow examination
revealed marked haemophagocytosis. Serological investigation showed positivity for
Cocsakie B virus. Signs and symptoms resolved with support therapy only. Case 2.
Female, 10 years old, admitted for fever,
sore throat, lympho-adenomegaly, hepatosplenomegaly, raised LDH. Viral serology
(CMV, EBV, etc), TB serology, blood coltures,
all negative. Several antibiotic regimens
failed. Chest X-Ray showed interstitial pneumonia, but BAL and broncheal biopsy failed
to identify an actiology. Both bone and
linphonode biopsies showed marked
haemophagocytosis. High dose of steroidal
treatment, high doses of intravenous Ig and
Acyclovir all failed. Death for respiratory
failure eventually occurred. Case 1 is a typical VHAS, Whereas in Case 2, failure to identify the actiology, young age and fatal outcome are suggestive of FHL. Reactive
haemophagocytic lympho-hystiocytosis is
characterized by variable presentation and
outcome, and therefore has to be considered in differential diagnosis of febrile and
cytopaenic patients.

P226
ANGIOGENESIS IN 20 CASES OF
HAIRY CELL LEUKEMIA
G. PRUNERI*, D. SOLIGO, S. VALENTINI*, N.CARBONI*,
M. COLOMBI, L. CRO, C. LUCHESINI, L. BALDINI,
G. LAMBERTENGHI-DELILIERS

*II Servizio di Anatomia Patologica and Servizio di
Ematologia, Istituto di Scienze Mediche, Università
di Milano, Ospedale Maggiore, I.R.C.C.S., Milan
It has been established that angiogenesis
is fundamental for the processes of tumoral
oxygenation, perfusion, growth, invasion
and metastases. Some data indicate that

194

September 26-29, 1999 - Torino-Lingotto, Italy

angiogenesis can also be involved in
tumours of the hemolymphopoietic system,
such as non-Hodgkin lymphomas and
multiple myelomas. We therefore
immunohistochemically analysed angiogenesis in 30 bone marrow biopsies (BMBs)
obtained from 20 patients with hairy cell
leukemia (HCL): in ten cases, the analysis
was made at diagnosis and after interferon
therapy. The normal controls were negative BMBs taken from patients with
Hodgkins lymphomas or solid tumours. The
immunohistochemical analysis was made
using the ABC method modified by the use
of microwave oven treatment. The endothelial cells were immunostained with antiCD34 monoclonal antibody (QBEnd/10,
1:10, Signet Laboratories Inc., Dedham,
USA). Microvascular density (MVD) was
estimated throughout the BMB at 40x magnification by calculating the median number of vessels and the areas with the largest number of vessels (hot spot).
No.

MVD (per 40x )

Hot spots

Controls

11

6.09±2.01

12.09±4.65

HCL (at diagnosis)

20

13.65±3.85

21.90±7.75

HCL (after therapy)

10

14.35±3.37

22.70±6.07

The mean MVD and hot spot values were
significantly higher in the HCL cases than
in the controls (p<0.0001 and p=0.0023,
respectively) and, in the 10 cases analysed,
were not significantly different before and
after interferon therapy (p=0.6704 and
p=0.8001, respectively). Our data suggest
that angiogenesis may be involved in the
processes of bone marrow infiltration and
hairy cell survival, and that a-interferon
does not act by inhibiting angiogenesis.

P227
SERUM LEVELS OF SOLUBLE CD23 IN
B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA CORRELATE BOTH WITH
CLINICAL STAGE AND RESPONSE TO
THERAPY
L. MAURILLO, G. DEL POETA, A. VENDITTI, G. SUPPO,
A.M. EPICENO, A. TAMBURINI, F. BUCCISANO,
M.I. DEL PRINCIPE, B. DEL MORO, A. BRUNO,
M. MARTIRADONNA, M. MASI, S. AMADORI

Dept. of Hematology, University Tor Vergata, Roma
At present, several biological variables are
associated to clinical Rai or Binet staging

systems to assess the prognosis in B-cell
chronic lymphocytic leukemia (CLL). Among
them, serum levels of soluble CD23 (sCD23)
have been found to be associated with the
total tumor burden and with the rate of progression into the higher stages of the disease. On the contrary, bcl-2 protein, usually overexpressed by B-CLL cells, doesnt
correlate with the clinical stage and its impact on the disease progression is still unclear. We measured the serum sCD23 and
intracellular bcl-2 levels in 58 unselected
B-CLL patients, median age 62 years. According to Binet staging, 39 pts. were stage
A and 19 stage B. Determination of sCD23
was performed by an enzyme immunoassay kit (sCD-23 EASIA, Bouty), while bcl-2
was carried out by an enzyme-linked
immunosorbent test in whole blood lysates
(Human ELISA Bcl-2, Endogen). For the
serum sCD23 analysis the threshold of positivity was set to >45 U/ml, while for bcl-2
to >600 U/ml. Serum s-CD23 was significantly higher (p=0.007) in Binet B than in
Binet A patients. Moreover, within Binet A
stage, 55.6 % (10/18) of patients treated
for disease progression had sCD23 levels
>45 U/ml ; on the contrary, 71.4 % (15/
21) of untreated patients had sCD23 values lower than 45 U/ml (p=0.08). Low bcl2 levels were prevalently found in Binet A
stage (p=0.051), but we found no correlation between bcl-2 levels and disease progression. Both high sCD23 and bcl-2 are
correlated to a lymphocyte doubling time
< 6 months (p=0.07 and 0.006 respectively), while high sCD23 is slightly related
to b-2 microglobulin increase (p=0.153).
Ten patients underwent therapy with
fludarabine (25 mg/m2 for 5 days for 6
courses every 28 days) and 7 achieved CR.
We compared sCD23 and bcl-2 levels before and after therapy and found a very
significant reduction both for sCD23 (mean
40.4±12.8 vs 5.2±5.9; p<0.001) and bcl2 (mean 385.6±134.8 vs 114.3± 95.6;
p<0.001) values. We conclude that sCD23
may be incorporated into the risk profile of
early stage B-CLL and could be useful to
detect minimal residual disease after intensive chemotherapy.
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P228
MODULATION OF CD38 EXPRESSION
IN CHRONIC LYMPHOCYTIC LEUKEMIA
CELLS THAT UNDERGO APOPTOSIS

P229
CD38 EXPRESSION IN B-CELL
CHRONIC LYMPHOCYTIC LEUKEMIA
AND SMALL LYMPHOCYTIC LYMPHOMA

B. OLIVA, M. MANGIOLA, V. CALLEA, M. CUZZOLA,
P. IACOPINO, F. NOBILE, M. BRUGIATELLI, F. MALAVASI°,
F. MORABITO

M. GEUNA, G. STROLA, A. VALLARIO, A. FALDELLA,
F. CALIGARIS CAPPIO

Dipartimento di Emato-Oncologia, Azienda
Ospedaliera Bianchi-Melacrino-Morelli, Reggio
Calabria, °Istituto di Biologia e Genetica, Università
di Ancona
It is known that B-cell Chronic Lymphocytic leukemia (CLL) lymphocytes spontaneously die in vitro after short-term culture, as a consequence of apoptosis. Recently, CD 38 antigen expression in CLL has
been studied with heterogeneous results in
different patients. When CLL cases were
subdivided in two major groups according
to CD38 expression and samples from cases
with high CD38 expression seem to be more
easily induced to undergo apoptosis. In order to better clarify this phenomenon, we
analysed the modulation of CD38 expression after the induction of the apoptotic
process on lymphocyte samples from 24
untreated CLL. The agonist MoAb IB4
(IgG2a) was employed as anti-CD38 reagent. Apoptosis was determined by PI flow
cytometry assay. CD38 expression significantly correlated with the level of apoptosis.
After spontaneous apoptosis, CD38 remarkably declined in 66% of cases, of which most
expressed CD38>50%. CD38 expression
was higher in 5/24 CLL cases. Two cases
expressing low CD38 percentage recorded
an increase in CD38 expression after both
in vitro and in vivo exposure to chlorambucil, whereas CD38 expression was decreased in three other cases showing initially high CD38 expression. The presence
of the agonist anti-CD38 prevented spontaneous apoptosis in 4 out of 10 samples
that highly expressed the surface antigen
CD38. These results are in line with the observation that germinal center B-cells,
which express high level of CD38, show susceptibility to cell death, suggesting that
CD38 is a marker involved in apoptotic process. On this base it should be possible to
postulate that chemotherapy may initially
eliminate more mature CD38+ cells and then
kill CD38- cells, likely after a maturational
process into CD38+ lymphocytes.

Cattedra di Immunologia Clinica, Università di
Torino e Laboratorio di Immunologia Oncologica.
I.R.C.C. Candiolo
The recent lymphoma classifications
(REAL and WHO) group chronic lymphocytic
leukemia (CLL) and small lymphocytic lymphoma (SLL) into a single category on the
ground of their common phenotype and
cytomorphologic features. In both instances
malignant B cells express CD5, CD23, CD43
and lack CD10, CD79b and FMC7. Membrane Igs as well as many mature B-cell
antigens (i.e. CD20 and CD22) are weakly
expressed on the cell surface. Recently, a
distinction of B-CLL patients in two clinical
categories has been proposed on the basis
of the cell surface expression of CD38 and
of Ig V gene mutation status. The CD38+,
Ig V gene unmutated group shows a worse
clinical outcome. By contrast, the CD38group of CLL has frequently Ig V gene mutations and is associated with a better clinical course. We have characterized 24 CLL
on peripheral blood and/or bone marrow
and 11 SLL on lymph node biopsy by means
of a large panel of monoclonal antibodies
and analyzed the immunophenotypic pattern. All cases were positive for CD19, CD5,
CD23 and CD43. CD38 antigen was positive on the majority of malignant cells in
63% of the cases, whereas a variable number of cases showed positivity for CD9,
CD25, CD11c, CD95, CD72, CD74, CD75,
CD79b and FMC7 (ranging from 6% to
96%). Dividing the whole series in two
groups on the basis of CD38 expression,
we found a marked difference in the expression of many surface antigens. CD9 was
expressed in 94% of CD38+ cases vs 20%
of CD38- (p<0.001 chi square test), CD95,
CD74 and CD79b likewise had a statistically significant differential expression as
they were positive in 46%, 76% and 53%
of CD38+ cases respectively vs 30%, 7%
and 25% of CD38- cases. Furtheremore,
comparing the phenotype of B-CLL with that
of SLL, we found the expression of CD38 in
50% and 91% of the cases respectively
(p=0.05). Taken together, these data sug-
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gest that the expression of CD38 may identify two groups of chronic CD5+ B lymphoid
tumors that differ in their phenotypic pattern. The correlation between SLL and CD38
expression is intriguing and may be taken
to suggest that B CD5+ malignant cell carrying CD38 antigen give frequently rise to
lymphomatous disease whereas the absence of the CD38 is more frequently associated with a more frank leukemic pattern.

P230
STABLE DISEASE IN CHRONIC
LYMPHOCITYC LEUKEMIA IS
CHARACTERIZED BY p27
OVEREXPRESSION AND A HIGHER
SUSCEPTIBILITY TO ENTER
APOPTOSIS
M.R. RICCIARDI, C. GREGORJ, M.T. PETRUCCI, C. ARIOLA,
R. CERRETTI, F.R. MAURO, R. FOÀ, F. MANDELLI, A. TAFURI

Ematologia, Dipartimento di Biotecnologie Cellulari
ed Ematologia, Università La Sapienza, Roma e
Dipartimento di Scienze Biomediche e Oncologia
Umana, Università di Torino
B-cell chronic lymphocytic leukemia (CLL)
is characterized by the progressive expansion and accumulation of resting clonal B
cells with prolonged survival. Several reports have demonstrated the role of
apoptosis (APO) in this disease and the influence of cell cycle regulatory genes (e.g.
p53, p27) has been postulated. Whether
these mechanisms play a role in determining the heterogeneous clinical activity of this
disease is not yet clarified. Therefore, we
have studied the differences in cell cycle
and p27 expression, measured by Western
blot, in primary cells from 62 CLL patients
with stable (STD) and progressive disease
(PRD). In addition, we have studied in these
two groups the susceptibility to enter APO,
both in fresh samples and after in vitro liquid culture. WBC values differed significantly between the two categories with a
mean (m) value of 38.5±23.5 (range 11.494.9) in STD and 95.5±63.6 (range 10-250)
in PRD, though no differences were found
in the percentage of circulating CLL cells.
Similarly to normal peripheral blood lymphocytes (PBL), fresh samples were
characterized by a resting status
(G0=97.2%±3.95) and by p27 expression
(91.2% of the samples). CLL samples gen-

erally overexpressed p27 with a mean value
of optical density (OD) of 3.98±2.4, compared to normal PBL (OD=2.3±0.21), resulting in an OD CLL/PBL ratio ranging between 0.12 and 4.85. Detection of p27 in
CLL samples grouped for different disease
activity showed a significantly (p=0.055)
higher mean value of p27 in patient with
STD compared to PRD samples: OD ratio of
2.17±1.19 (range 0.26-4.85) vs 1.45±0.85
(range 0.12-3.02), respectively. Detection
of APO in fresh CLL samples showed a low
value (m=0.75%±0.72) similar to that of
normal PBL (m= 0.55% ±0.34) and with
no difference between STD and PRD. However, the detection of cell susceptibility to
entering apoptosis, performed after 24
hours of in vitro culture, showed a significant (p=0.026) difference between STD
(m=23.47%±14.72) and PRD (m=15.6%±
9.17) patients. In conclusion, this study
demonstrates that in CLL, STD samples are
characterized by increased levels of p27 and
by a higher susceptibility to enter APO.
Similarly to findings in solid tumors, the
results of this study suggest a role for p27
in the activity of the disease and in the induction of apoptosis.

P231
EXPRESSION OF THROMBOSPONDIN
RECEPTOR (CD36) IN B-CELL CHRONIC
LYMPHOCYTIC LEUKEMIA AS AN
INDICATOR OF TUMOR CELL
DISSEMINATION
C. RUMI, S. RUTELLA, A. DI MARIO, *L.M. LAROCCA,
G. LEONE

Dept. of Hematology and *Pathology,
Catholic University, Rome, Italy
We investigated the expression of CD36
on B-cell chronic lymphocytic leukemia
(CLL) and correlated these results with laboratory and clinical features. CD36 could be
detected on 3% (range 2-5) of normal
CD19+ B-lymphocytes and on 45% (30-75)
of neoplastic CD19+ B-cells. When CLL patients were arbitrarily stratified according
to CD36 staining intensity (weak -score 0, moderate -score 1-, intermediate -score
2- or strong -score 3-), significantly higher
Hb level/platelet count and significantly
reduced lymphocyte count were recorded
in patients assigned to score 0 compared
to patients scoring 1-2 or 3. CLL patients
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expressing CD36 at intermediate-to-strong
intensity were more frequently assigned to
Rai stages III-IV than stages I-II (P=0.005)
and stage 0 (P<0.001). Interestingly, bone
marrow -BM- diffuse histology was strongly
associated with higher CD36 expression
(relative fluorescence intensity -MFI- = 8.7;
4.7-13.9) compared to non-diffuse patterns
of BM infiltration (MFI = 6.7; 5.2-9.3;
P=0.0019). When the significance and independence of potential predictor variables
with respect to BM histology (i.e. percentage of CD19+CD36+ leukemic B-cells,
CD36 fluorescence intensity, PB lymphocytosis, Hb level and Plt count) were evaluated in multivariate regression analysis,
none of those covariables significantly altered the association between diffuse pattern of BM infiltration and brighter CD36
staining intensities (P=0.033). In conclusion, the present study provides the first
evidence of CD36 expression on CD19+ Bcells from CLL; the correlations with clinical parameters strongly support the view
that CD36 might favour tumor cell spreading. Whether high CD36 expression levels
identify an aggressive disease subset remains to be confirmed in larger series of
patients.

P232
CD11c QUANTITATIVE EXPRESSION IN
B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA
G. DARENA, N. CASCAVILLA, M. DELLOLIO, M. CAROTENUTO
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prognostic significance of the expression of
CD11c. For this purpose, we used
QuantiBRITE-PE precalibrated beads and
CD11c (Leu-M5) phycoerythrin-directly conjugated monoclonal antibody, both purchased from Becton Dickinson (BD).
Samples were run through a FACSort cytometer (BD). CD11c was found positive
(cut-off 30%) in 34 cases (53,9%) and the
mean ABC values were 2.841 ± 620 (range
1.614  4.235), whithout differences between morphologically typical (3 cases) or
atypical (31 cases) CLL. In addition, no correlations were found between CD11c ABC
number and stage (Binet), pattern of bone
marrow infiltration, peripheral blood and
bone marrow leukocytosis, lymphocyte doubling time, time to therapy requirement,
CD79b and FMC7 expression, surface immunoglobulins density and ABC values of
CD20 and CD22 molecules. In conclusion,
despite quantitative flow cytometry is now
demonstrating an useful tool to provide
additional informations on biological features of B-cell chronic lymphoproliferative
disorders, we failed to disclose a clinical
utility of CD11c quantitation in B-CLL.

P233
CD11C DOES NOT ADD
IMMUNOLOGICAL AND CLINICAL
INFORMATION TO TYPICAL B-CLL
G. MAROTTA*, S. MOLICA, D. RASPADORI*, D. LEVATO,
A. DATTILO, F. LAURIA*

Division of Hematology, IRCCS Casa Sollievo della
Sofferenza San Giovanni Rotondo, Italy

*Department of Hematology  University of Siena
and Division of Hematology A.Pugliese Hospital 
Catanzaro (Italy)

CD11c recognizes a human monocyte/
macrophage antigen specific for the a-subunit of the CD11c/CD18 complex and is frequently expressed on neoplastic cells of
several chronic lymphoproliferative disorders. In B-cell chronic lymphocytic leukemia (CLL) the clinico-biological significance
of CD11c expression is controversial. We
have analyzed the pattern of positivity of
CD11c, in terms of both percentage number of positive cells and number of molecules per cell, as antibody binding capacity (ABC), by means of quantitative flow
cytometry on peripheral blood samples from
63 previously untreated and immunologically typical (CD23+CD5+) B-CLL patients
aiming to test the clinico-biological and

A high variability of CD11c-expression in
otherwise typical B-cell chronic lymphocytic
leukemia (CLL) has been reported. These
results mainly reflect differences in technical equipment and/or reagents used as well
as the inclusion of patients in different status of disease. In order to overcome biases of previously published reports, in the
present study we assessed incidence of
CD11c in a selected series of patients with
immunologically typical CLL (i.e., CD5+/
CD23+/SmIg dim). Patients were in early
stage of disease (Binet stage A) and all of
them were evaluated in flow cytometry with
the same commercial CD11c specific monoclonal antibody (Leu-M5). Thirty-six out of
96 CLL stage A patients (37.5%) expressed
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CD11c on leukemic B-cells. CD11c expression was correlated with other B-cell markers (such as CD79b, CD22, and FMC7), disease status, bone marrow (BM) histology,
absolute lymphocytosis and lymphocyte
doubling time (LDT). From the analysis of
our results there is not any correlation between CD11c-expression and CD79b (P=
1), FMC7 (P=0.319), and CD22 (P=0.400),
respectively. In addition, we failed to demonstrate any association with Rai substages
(P=0.432), BM histology (P=0.899), absolute peripheral blood lymphocytosis
(P=0.416), and LDT (P=0.597). In conclusion, although useful for the diagnosis of
hairy cell leukemia (HCL) and prolymphocytic leukemia (PLL), CD11c does not play
any role in the identification of immunological and/or clinical subgroups of patients
with typical CLL. In the clinical practice,
assessment of CD11c expression should
represent a second step evaluation deserved only for patients displaying immunological features of atypical CLL (CD5and/or CD23-) in order to rule out diagnosis of B-PLL, HCL or its variants.

P234
INTENSITY OF CD20 EXPRESSION IN
B-CELL LYMPHOPROLIFERATIVE
SYNDROMES
M.L. LA TARGIA, L. CRO, N. ZUCAL, C. VENER,
A. GUFFANTI*, M. COLOMBI, A. CORTELEZZI, A.T. MAIOLO,
L. BALDINI

Servizio di Ematologia, Centro G. Marcora ,
Ospedale Maggiore IRCCS and *Divisione di
Medicina I, Ospedale Fatebenefratelli e Oftalmico,
Milan, Italy
The availability of humanised anti-CD20
MoAbs for the treatment of B-cell lymphomas has led to a re-evaluation of the intensity of CD20 expression in these neoplasms
insofar as this is one of the possible variables capable of conditioning the therapeutic efficacy of the treatment itself. In this
study, we used cytofluorimetry to analyse
the intensity of CD20 expression (mean
fluorescence channel of positive cells minus the mean channel of the unlabelled
cells) in 217 patients with mature B-cell
leukemias: 90 with classical CLL, 45 with
variant CLL (CLL-v), 12 with mantle cell
lymphoma (MCL), 10 with follicular lymphoma (FL), 50 with lymphoplasmacytic
(LP-IC) and marginal zone lymphoma

(MZL), and 10 with HCL. The intensity of
CD20 expression in these cases was compared with that of CD79b, another B-cell
marker. A further evaluation was made of
cell suspensions obtained from pathological (prevalently lymph node) tissues: 18
cases of lymphocytic lymphoma (LL), 26
cases of lymphoplasmacytic lymphoma (LPIC), 10 cases of low-grade marginal zone
lymphoma (LG-SMZ) and 7 of high-grade
(HG-MZL), 40 cases of follicular lymphoma
(FL), 10 cases of mantle cell lymphoma
(MCL) and 49 cases of large-cell lymphoma
(LCL). Among the leukemic forms, the intensity of CD20 and CD79b expression
was significantly lower in the CLL than in
the non-CLL group (p<0.001), and
increased in the following order:
CLL-v→CLL→MCL→FL→LP-IC→SMZ→HCL.
Also at lymph node level, the intensity of
CD20 expression was less in the CLL cases
than in those with the other histotypes, with
a certain dispersion of the data in the LCL
and HG-MZL groups. Finally, there was a
good correspondence in the intensity of
CD20 expression between the leukemic and
tissue components (evaluated in 42 cases
of small-cell lymphoma): only 2/15 cases
of CLL and 2/6 cases of MZL showed a difference in mean fluorescence intensity of
more than 100 channels in favour of the
leukemic component.

P235
WHAT IS CHANGING IN THE NATURAL
HISTORY OF CLL?
S. MOLICA

Divisione Ematologia, Azienda Osp.
Pugliese-Ciaccio, Catanzaro
There is a clear evidence for an improved
overall survival of chronic lymphocytic leukemia (CLL) patients in Europe (Eur J Cancer 1998 34:2253-63). The reasons of
these changes have been recently investigated by the Barcelonas group (Leukemia
1997,11:775-8); however, results need to
be validated on independent series. We
conducted a study of the cohort of patients
who have been diagnosed as having CLL at
our institution during the period ranging
from January 1970 to December 1998. By
analysis of medical records 518 patients met
diagnostic criteria of B-cell CLL. In this set
of patients we analyzed characteristics of
natural history such as age and sex distri-
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bution stage at diagnosis, survival probability and impact of the disease status on actuarial survival. Trends of these variables
were analyzed after splitting the whole series into three groups according to the time
in which diagnosis was performed: Group
I consisted of 75 pts diagnosed in the period 1970-80, Group II was formed of 149
pts in whom diagnosis was established between 1981 and 1990, group III was composed of 293 pts diagnosed between 1991
and 1998. No differences in age (P=0.304)
or sex (P=0.427) distribution were found
among different groups. The same applied
for pts younger that 55 years who accounted
for 12.9% of group I , 12% of group II and
9.7% of group III (P=0.602). The proportion of pts in whom the diagnosis was established in low clinical stage was higher in
the group III (72%) in comparison to group
II (52.8%) and group I (26.6%), respectively (P < 0.0001). Differences in stage
distribution affected overall survival which
was longer for pts belonging to group III
(median, 93 months) in comparison to those
of group II (median,54 months) and group
I (median, 38 months), respectively (P<
0.0001). Survival analysis by stages showed
survival differences only in patients of the
high risk category (stage C). Stage C pts
belonging to group III had a longer life expectancy (median survival, 43 months) in
comparison to those of group II (median
survival, 33 months) and group I (median
survival, 16 months), respectively (P =
0.005). In conclusion, we confirm that more
recent CLL series display a longer overall
survival that is mostly due to a greater proportion of pts in the low-risk clinical stage.
Improvements in the disease management
are reflected in the better overall survival
of stage C pts observed in the last decade.
What is still unclear is whether changes we
observed represent a true change of natural history of disease.

P236
IN VITRO ACTIVITY OF VINORELBINE
ON HUMAN LEUKEMIC CELLS
I. LANDINI, B. BARTOLOZZI, I. BANCHELLI,
A. DEGLI INNOCENTI O NOCENTINI, V. SANTINI, P.A. BERNABEI

U.O. Ematologia, Università degli Studi,
Azienda Ospedaliera di Careggi Firenze
Vinorelbine (VNR), a semi-synthetic Vinca
rosea alkaloid-derived drug, has been re-
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cently intriduced in clinics, both as a single
agent and in combination, in the tretment
of solid tumour and in Hodgkin lymphoma.
As natural V. rosea alkaloids are widely
employed for treatment of hemathologic
and lymphoid malignancies, we studied the
in vitro cytotoxic effect of VNR on human
leukemia cell lines (FLG 29.1, HL60, K562,
Balm 4, CEM e Daudi) and on fresh leukemia cells collected from the peripheral blood
of 28 patients affected by hemo-lympho
malignancies (2 acute myeloid leukemia,
AML; 3 chronic myeloid leukemia in blastic
crisis, BC-CML; 5 acute lymphoblastic leukemia, ALL; 18 B-chronic lymphatic leukemia, B-CLL). For this purpose we employed
the colorimethric assay based on the cleavage of the tetrazolium vilolet salt (INT assay) and we determined the IC50 ( the concentration of drug necessary to inhibit the
50 % of the cells in culture). VNR significantly inhibited the growth of cells from
lymphoid lines ( the IC50 obtained on Balm
4, CEM and Daudi are respectively 0,5 ng/
ml, 11ng/ml e 0,001 ng/ml), whereas it
appeared less active on the myeloid ones
(the IC50 obtained on FLG 29.1, HL60 and
K562 are respectively 2,6 µg/ml, 2,8 µg/ml
e 1 µg/ml). As concern as the cells from
patients in primary cultures, it has not been
noticed any effect on the growth of BC-CML.
In the 2 cases of AML we obtained IC50 of
33 ng/ml and 16 mg/ml and on ALL a single
case of resistance (R) and the IC50 ranging from 1,2 µg/ml to 800 µg/ml. Finally in
B-CLL, R has been observed only in 3/18
cases, in all the others we pointed out a
dose-dependent inhibition of the growth,
with IC50 ranging from 4 ng/ml to 83 µg/
ml. In about a half of the samples the IC50
was lower than 1 µg/ml. These observations strongly suggest tha VNR could be effective in clinics for the treatment of
B-CLL.
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P237
PHARMACOGENETIC ANALYSIS OF
FLUDARABINE METABOLISM IN
LYMPHOCYTES OF PATIENTS
AFFECTED BY CHRONIC LYMPHOCYTIC
LEUKEMIA
L. LONI, R. DANESI, C. BLANDIZZI, *M. PETRINI,
M. DEL TACCA

Dipartimento di Oncologia, Divisione di
Farmacologia e Chemioterapia and *Divisione di
Ematologia, Università degli Studi di Pisa
Fludarabine is a purine analog endowed
with effective chemotherapeutic activity in
the treatment of chronic lymphoproliferative
diseases, including chronic lymphocytic leukemia (CLL) and low grade non-Hodgkins
lymphomas. Fludarabine is able to induce
a high proportion of complete responses in
previously untreated patients and in subjects with disease refractory to alkylating
agents (Keating MJ et al., Blood
1998;92:1165). Fludarabine monophosphate (F-ara-AMP) is dephosphorylated to
F-ara-A by ecto-5-nucleotidase (ecto-5-NT
or CD73), a membrane-bound enzyme
widely expressed on T and B cells, erythrocytes and endothelial cells (Resta R et al.,
Immunol Rev 1998;161:95). Fludarabine
enters cells by a carrier-mediated transport
process and undergoes intracellular phosphorylation by the rate-limiting enzyme
deoxycytidine kinase (dCK) to F-ara-AMP
that is sequentially phosphorylated to Fara-ADP and to the active metabolite F-araATP. On the contrary, the dephosphorylation of F-ara-AMP by endo-5-NT within
cells, followed by extrusion of F-ara-A to
the extracellular space, represents a mechanism of drug inactivation and, possibly, resistance. The aim of the present study was
to select gene-specific primers for reverse
transcriptase (RT) and polynucleotide chain
reaction (PCR) analysis of the dCK and 5NT gene expression in order to characterize their role in fludarabine response of
patients with chronic lymphoproliferative
disorders. PCR primers were selected on the
basis of dCK, endo-5-NT and ecto-5-NT
gene sequence, as available through the
GENEBANK repository. RT-PCR analysis was
applayed to a 50-year-old male patient with
CLL relapsed after therapy with alkylating
agents, and partially responsive to
fludarabine treatment. Total RNA was extracted from peripheral leukemic lympho-

cytes, and transcribed to complementary
DNA (cDNA) by MLV reverse transcriptase.
The cDNA was then used as a template for
PCR amplification and the resulting products were separated by electrophoresis in
2% agarose gel in 40 mM Tris-acetate, 1
mM EDTA, pH 8. DNA products were visualized by ethidium bromide staining and
identified as the endo-5-NT (359 base
pairs) and dCK (436 base pairs), with the
b-actin gene being used as a positive control; ecto-5-NT was not detected, however.
The present findings demostrate the feasibility of pharmacogenetic screening of
fludarabine metabolizing enzymes, while
the absence of ecto-5-NT expression may
be the a possible factor contributing to the
chemosensitivity to fludarabine in this patient.

P238
B-CHRONIC LYMPHOCYTIC LEUKEMIA:
IMMUNOLOGICAL REMISSION IN
PERIPHERAL BLOOD.
AN ENIGMATIC CASE REPORT
E. DE BIASI, F. CAVALLIN, R. DI GAETANO, G. TAGARIELLO,
P.G. DAVOLI

Centro per le Malattie del Sangue, Ospedale Civile
Castelfranco Veneto (TV)
The main target of the therapy in elderly
people affected by CLL is to avoid the progression of the disease using standard treatment with Chlorambucil at the dosage of 6
mg/m2 for 10-20 days or without any
therapeutical approach at all. Case report:
outpatient 80 years old male in good general condition arrived because of the increase of total white cell (90,000/mm3) with
88,000/mm3 lynphocytes which were prevalent mature, and several Gumprecht shadows in the smear. Bone marrow biopsy
showed high lymphoid infiltration and almost disappeared normal myelopoiesis.
Peripheral blood and bone marrow flow
cytometry evaluation demonstered in both
the samples clearly the presence of typical
immunephenotype of B-CLL with positivity to CD19 =90%, CD 20 =75%, CD 19 +
CD 5 =85% and Lambda clonality SmKappa
= 0,5% and SmLambda 50% (B CLL diagnosis, IInd Rai classification). We started a
standard treatment with Chlorambucil at the
dosage of 10 mg/die. The patient was lost
at the follow up and he came back again at
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our clinic a year later referring he prolonged
the therapy for only a manth without any
further check up. We analyzed again
pheripheral blood and surprisingly we found
a total different lymphocytic pattern compared with that observed a year before. In
fact he had total normal lymphocytic subsets (WBC 4500/mm3, Linf. 950/mm3) and
lynphocytic subsets with CD19 = 27%,
CD20 = 25%, CD19+CD5 =7% and the
total desappearance of the clonality markers SmKappa =5%, SmLambda =3,5%,
and SmK/SmL =1,4% which comfirmed the
complete immological peripheral remission.
In conclusion we think that this case proves
the utility of the phenotypic assessment in
improving the sensibility of the diagnostic
criteria for the determination of minimal
residual disease in CLL and sometime, surprisingly, and without defined explanations
we can observe complete remission in patient treated with low dose Chlorabucil standard therapy and for a short period when
in this era we are evaluating more aggressive and high risk approaches to eradicate the disease also in elderly people.

P239
MONTHLY INTERMEDIATE DOSE
CHLORAMBUCIL IN PATIENTS WITH
CHRONIC LYMPHOCYTIC LEUKEMIA IN
ELDERLY AGE OR WITH ASSOCIATED
DISEASES
C. STELITANO, F. MORABITO, V. CALLEA, M. MANGIOLA,
F. NOBILE, M. BRUGIATELLI

Dip. di Ematologia e Oncologia, Azienda Ospedaliera
Bianchi-Melacrino-Morelli, Reggio Calabria
Aim of the study. In order to identify a
treatment schedule with low toxicity and
sufficient efficacy, we retrospectively evaluated the results obtained with monthly intermediate-dose chlorambucil (CLB), with
the possible addition of prednisone (PDN)
in patients affected with B-cell chronic lymphocytic leukemia (CLL) in elderly age or
with concomitant diseases. Patients and
Methods. Since 1993, 32 subsequent patients received this treatment, twelve were
males, median age was 75 years (55-88
range, 19 cases ≥ 75 years). Five cases were
previously treated. Stage distribution was
as follows: AI 3, AII 6, AIII 2, BII 7,BIII
2,CIII 1 and CIV 11 cases; median Total
Tumor Mass (TTM) score was 11.45 (3-20);

201

13 cases had associated diseases. Diagnosis was based on common morphological
and phenotypic parameters. TTM, calculated
at diagnosis, before and after chemotherapy
was used as criteria for response definition.
Chemotherapy consisted of 5-10 mg/day
total dose of CLB, administered monthly for
14 days up to complete response (CR) or
to maximal response. PDN was added to
CLB at the dose of 25-50 mg/day in 11
cases. The median number of cycles was 6
(1-12), the median total dose of CLB was
455 mg (range 200-1200). Median overall
survival is 86.7 months and the median
follow-up 35.5. Results. Response distribution was 16 (50%) CR, 8 (25%) PR, 4
(12.5%) NR and 4 (12.5%) PD, with an
overall response rate (CR+PR) of 75% of
cases.Total dose of CLB influenced the response rate. Moreover, the addition of PDN
appeared to significantly improve CR rate
(X2 7.9, p = 0.048). Out of 24 responding
cases, 20 received maintenance chemotherapy with beweekly low-dose CLB: at the
time of the present analysis only 6 cases
received further chemotherapy because of
progression. Toxicity was generally modest,
mainly consisting in 5 infectious episodes,
WHO grade I and II. Conclusions. From
the present retrospective study the response rate to this CLB schedule appears
encouraging and comparable to the results
achieved with more aggressive CLB regimen and with alternative treatments. Since
cases included in this study were more fragile than the usual CLL patient population,
the efficacy and tolerability of this schedule suggest its more extended use in this
subset of CLL patients.

P240
FLUDARABINE PLUS
CYCLOPHOSPHAMIDE IN THE
TREATMENT OF PREVIOUSLY TREATED
CHRONIC LYMPHOYD LEUKAEMIA
M. SPRIANO, R. BRUNI, M. CLAVIO, F. BALLERINI,
M. MIGLINO, I. PIERRI, E. ROSSI, R. VIMERCATI, S. NATI,
M. CONGIU, G. SANTINI, M. GOBBI, E. DAMASIO

I Division of Haematology, S Martino Hospital
Genoa and Chair of Haematology University of
Genoa, Italy
The purine analogue, Fludarabine (FLU),
has shown promising results in the treatment both of recurrent advanced LG-LNH
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and B-CLL. FLU inhibits the repair of DNA
damage caused by radiation and drugs eg.
Mitoxantrone (M) and Cyclophosphamide
(CY). We report a short retrospective study
with Flu in combination with CY at a single
institution in pretreated recurrent/refractory
active B-CLL. We treated 16 patients with
Flu 30 mg/sm i.v plus CY 300 mg/sm i.v.
for 3 consecutive days for six courses: age
range 38-68; mean 58 years; 12 males, 4
females; 3 were in stage I, 7 in stage II
and 4 in stage III and 2 in stage IV; 8 had
sensitive relapse and 7 were refractory; 1
patient had not prior therapy, but had the
CLL/PLL variant. Number of previous treatments 0-5. Patients were evaluable after a
minimum of 3 treatment courses. Response
and toxicity were evaluated according to
the NCI criteria. Complete (CR) and Partial
Response (GPR+PR) were observed in 1
(6%) and 2+9 (13+56%), CR+PR = 75%.
4 (25%) patients were refractory. We observed 3 deaths (1 for PD, 1 for toxicity, 1
for Richter Syndrome).Toxicity was moderate to severe in 6 out of 16 pts ; in particular we observed 4 AIHA and 2 AITP. CD4
positive cells evaluated pre and post Tx
lowered significantly. We conclude that
FluCy is an highly effective regimen in salvage therapy for heavily pretreated active
B-CLL. Haematological toxicity is acceptable
but often severe with considerable immune
suppression.

days in B-CLL patients refractory to conventional monochemotherapy. The aim of
study was to evaluate the efficacy, the toxicity, and the incidence of infectious complications of this treatment schedule in this
subset of elderly patients. Eighteen B-CLL
patients have been enrolled with a median
age of 73 years. According to Binet stage
system 3 patients were in stage A, and the
remaining 15 cases in stage C. Three out
of 18 (17%) patients achieved a complete
remission (CR), 12/18 (66%) a partial response (PR) with an overall response rate
(CR+PR) of 83%, according to NCI/WG response criteria. Three patients were considered resistant. In five cases (4 PR and 1
CR) the disease has progressed after 2, 7,
3, 9 and 12 months, respectively. Four
patients out of 18 (22%) developed severe
neutropenia (neutrophils < 0.5x109/L) and
only in 1 of them we did register an infectious complication which required treatment
with systemic antibiotics and granulocyte
colony stimulating factor (G-CSF). Nonhematologic toxicity was negligible in all
patients but one, vho despite an adequate
with allopurinol and hydratation, developed
a tumor lysis syndrome with transient but
severe renal impairment. In conclusion, our
preliminary data suggest that the association of low-dose fludarabine and
cyclophosfamide is effective in this subgroup of B-CLL patients.

P241
LOW-DOSE FLUDARABINE AND
CYCLOPHOSFAMIDE IN ELDERLY B-CELL
CHRONIC LYMPHOCYTIC LEUKEMIA
(CLL) PATIENTS REFRACTORY TO
CONVENTIONAL THERAPY

P242
FLUDARABINE PLUS
CYCLOPHOSPHAMIDE (FLUCY) AS
SALVAGE THERAPY OF REFRACTORY
AUTOIMMUNE THROMBOCYTOPENIA
IN B-CLL

G. MAROTTA, C. BIGAZZI, S. BIRTOLO, S. MARCONCINI,
C. SESTIGIANI, F. LAURIA

L. LENZI, A. AMBROSETTI, V. MENEGHINI, R. ZANOTTI,
M. DADDA, A. TROLESE, G. PERONA, G. PIZZOLO

Department of Hematology  University of Siena

Department of Clinical and Experimental Medicine,
Section of Hematology, University of Verona, Italy

Despite major progress in the therapy of
B-CLL in the recent years, some questions
still remain unresolved. In particular, how
to treat elderly patients resistant to
chlorambucil is still matter of debate since
purine analogues although producing high
response rates often are responsible of an
increased incidence of infections. For this
raison we started a clinical trial with lowdose fludarabine (15 mg/sqm [max 25 mg])
and cyclophosfamide (200 mg/sqm) for four

Background: the association of chronic
lymphoproliferative diseases (especially BCLL) with autoimmune complications is well
known. In particular, a frequent incidence
of autoimmune hemolytic anaemia and
thrombocytopenia after treatment with
Fludarabine has been reported. Case-Report: in July 1997 a 52 years old man with
diffuse lymphoadenopathy and lymphocytosis (ly 8,310/µl) was referred to our Sec-
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tion. Hb level and platelet count were normal. A diagnosis of B-CLL, Binet stage A,
was made, based on the following data:
blood smear morphology (small round ly
with Gumprecht shades), bone marrow lymphoid infiltration of 30%, peripheral
immunophenotype (CD 19+/CD 5+, low
expression of sIg, CD 23+), lymphnode histology (small lymphocytic lymphoma) and
lymphnode immunohistology. In January
1998, after disease progression, chemotherapy was started (Chlorambucil 10 mg/
d plus Prednisone 25 mg/d for 20 days).
Two weeks after the end of the treatment
bleeding symptoms appeared: platelet count
was 2,000/µl. A normal megacariocyte number was detectable in the bone marrow aspirate and autoantibodies against GPIIB-IIIA
were present. A diagnosis of autoimmune
thrombocytopenia in B-CLL was made.
Thrombocytopenia was refractory to Prednisone (1 mg/kg/d), high dose i.v Ig and
Vincristine. The efficacy of splenectomy was
transient. We decided to try the association of Fludarabine (30 mg/sqm for 3 days)
and Cyclophosphamide (350 mg/sqm for 3
days). Soon after the first cycle the platelet count increased to 100,000/µl. At
present, 10 months after the fourth cycle,
platelet count is normal with complete continued remission of B-CLL. Conclusions:
in this case, a severe thrombocytopenia,
occuring in a B-CLL patient after alkylating
agents and refractory to steroids, high dose
Ig and splenectomy, responded completely
to FluCy. FluCy may represent an alternative treatment for autoimmune
thrombocytopenias not responding to traditional therapy.

P243
EXCELLENT RESPONSE TO
FLUDARABINE IN A PATIENT WITH
CLL COMPLICATED BY ITP
F. CHIURAZZI, M.R. VILLA, D. GRAZIANO, B. ROTOLI

Dept. of Hematology, Federico II University, Naples
Autoimmune phenomena are frequent
complications in lymphoproliferative diseases; immune thrombocytopenic purpura
(ITP) occurs in about 2-3% of CLL patients
in early stage or at presentation. In June
96, a 30-year old woman developed cervical lymph node enlargement associated with
bleeding tendency. Blood counts showed
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WBC 9000/µL, Hb 7.6 gr/dL, Plt 4000/µL;
N47%, L45%, M8%. Bone marrow aspiration showed increased number of megakaryocytes; flow-cytometric studies revealed 18% of CD19 positive cells. The patient was treated as first choice with prednisone, then with high dose of intravenous
immunoglobulins and finally with splenectomy; all these procedures did not improve
trombocytopenia. The laboratory follow up
gradually showed leukocytosis with increased number of lymphocytes. These cells
were CD19+, CD23+, CD5+ and SmIgK+
at cytometry. The patient was diagnosed
as B-CLL complicated at presentation by ITP.
She was treated by chlorambucil and prednisone, with a reduction of lymphocyte
count but with no effect on platelet count.
As second-line treatment we used
Fludarabine at standard dose (25 mg/mq
for 5 days), with a good hematological response after three courses. At the end of
the treatment blood counts showed WBC
9500/µL, Hb 14gr/dL, Plt 207000/µL, N52%,
L29%, E6%, B2%, M11%; bone marrow
was hypocellular, flow-cytometry identified
only 7% CD19-CD5 double positive lymphocytes. In complete remission, the patient underwent CD34+ mobilization with
cyclophosphamide and G-CSF, and her
PBSCs were harvested to be used in case
of relapse. Nine months later, the patient is
still in complete remission, with a platelets count of 220000/µL. Fludarabine treatment is used for its apoptotic effect on
chronic lymphocytic leukemia cells. During
this treatment the appearance or the worsening of autoimmune diseases is frequently
reported; thus, the use of fludarabine is
considered contraindicated in presence of
autoimmune phenomena. This case shows
an unexpected outcome: a resistant autoimmune purpura recovered after
fludarabine treatment. This anecdotal case
supports the view of some authors that in
CLL fludarabine is not controindicated in
presence of autoimmune complications, and
that treatment should not be discontinued
if an autoimmune disease develops during
the treatment.
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P244
TUMOR LYSIS SYNDROME (TLS) IN
B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA (B-CLL) PATIENTS AFTER
FLUDARABINE COMBINATION
REGIMEN
G. MAROTTA, M. TOZZI, M. LENOCI, S. BIRTOLO,
C. BIGAZZI, S. MARCONCINI, F. LAURIA

Dept. of Hematology. A. Sclavo Hospital,
University of Siena
Recently it has been analyzed the frequency of TLS on 6,137 B-CLL patients
treated with Fludarabine. The results
showed a very low incidence (0.33%) and
the authors concluded that the TLS, as a
complication of Fludarabine therapy, was
extremely uncommon. In our Institution,
on a previous clinical trial in more than 100
patients with chronic lymphoprolipherative
disorders treated with Fludarabine alone (25
mg/m2 days 1 to 5), we never observed a
TLS in agreement with that reported by
Cheson et al. Recently, we started a new
clinical trial for B-CLL patients refractory to
conventional therapy combining low-doses
of fludarabine (15 mg/m2 [max 25 mg]) and
cyclophosphamide (200 mg/m2) for 4 days.
Eighteen B-CLL patients have been enrolled
in the study and in two of them (11%),
despite the prophylaxis with allopurinol, a
TLS was observed. Both patients were in
advanced stage of disease (stage C) and
heavily pretreated. The pretreatment absolute lymphocyte number was 81 and 43
x 109/L, respectively. In both cases the TLS
was documented within seven days from
the start of treatment and was associated
to a dramatic reduction of leukocytes (1.9
and 1.1 x 109/L, respectively). Both patients developed a renal failure, severe in
the first case (creatinine 4.4 mg/dl, uric acid
50 mg/dl, BUN 204 mg/dl, potassium 8.9
mEq/l and calcium 7.5 mg/dl), less severe
in the other case (creatinine 1.9 mg/dl, uric
acid 14 mg/dl, BUN 86 mg/dl, potassium
5.5 mEq/l and calcium 8.3 mg/dl). In the
first patient a dialytic treatment was required for consecutive 8 days in order to
restore a normal renal function, while in
the second one an intensive hydration, allopurinol and urinary alkalinization were
sufficient. Despite the very limited number of cases, our study shows that a TLS,
generally uncommon in B-CLL patients

treated with fludarabine alone, may be more
relevant in those treated with fludarabine
combination regimen. Therefore, we can
conclude that the addition of low-dose cyclophosphamide to fludarabine produce a
more rapid and effective responses, but may
increase the risk of a lifethreatening TLS in
these patients, despite a prophylaxis with
allopurinol.

P245
IS FLUDARABINE SALVAGE THERAPY
LESS EFFECTIVE AFTER CONTINUOUS
HIGH DOSE CHLORAMBUCIL IN B-CELL
CHRONIC LYMPHOCYTIC LEUKEMIA
PATIENT?
V. CALLEA, F. MORABITO, S. MOLICA°, C. STELITANO,
M. MANGIOLA, C. MUSOLINO*, F. NOBILE, M. BRUGIATELLI

Dip. Ematologia-Oncologia,A.O. Bianchi-MelacrinoMorelli, Reggio Calabria; °Divisione Ematologia,
Azienda Ospedaliera Pugliese-Ciaccio, Catanzaro;
*Istituto di Medicina Interna, Università di Messina
Purine analogs represent an effective
front- and second-line therapy in B-cell
Chronic Lymphocytic Leukemia (CLL). In
particular, Fludarabine (FAMP), employed as
second-line therapy, induces 45-65% response rate. From 1995, 24 resistant or
relapsed CLL patients from our institutions
were treated with FAMP (25 mg/m2/day x 5
days). Thirteen cases had previously received one line of continuous high-dose
Chlorambucil (HD-CLB) (15 mg/day up to
remission or important toxicity). 11 cases
had previously received conventional chemotherapy with standard dose CLB, or
CHOP, or CVP; 7 patients had received 2-3
lines of treatment before FAMP therapy.
Clinical characteristics of HD-CLB group
were: stage A 84.6%, B 7.6%, C 7.6% at
onset; stage A 7.6%, B 15,3%, C 69,2%
before FAMP therapy; 46,1% were resistant (response < PR or response duration
< 12 months) and 53.8% relapsed (response duration > 12 months). Patients
from the conventional therapy group were
distributed as follows: stage A 20%, B 50%,
C 30% at onset; stage A 9%, B 27.2%, C
63.6% before FAMP therapy; 54.5% resistant and 45.4% in relapse. After FAMP the
overall response rate was 65.2%, 46.1% in
HD-CLB group and 81.8% in the conventional therapy group. Out of 9 cases not
responding to FAMP, 7 were previously
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treated with HD-CLB (4 resistant, 3 in relapse) and 2 with conventional therapy (1
resistant and 1 in relapse). Although we
are aware of the retrospective character of
the present analysis and of the limits of this
series, these findings raise the question of
a possible higher resistance to FAMP after
HD-CLB therapy. If these data will be confirmed by appropriate prospective trials it
should be possible to postulate a cross-reactivity between CLB and FAMP, not due to
the drugs, which have different mechanisms
of action, but due to CLB administration
modalities, which could select cellular clones
resistant to subsequent FAMP therapy.

P246
COMPLETE REMISSION IN
PROLYMPHOCYTIC LEUKEMIA WITH
IDARUBICIN CONTAINING REGIMEN AND
MAINTENANCE WITH α -INTERFERON.
REPORT OF A CASE
R. BERTÈ, D. VALLISA, B. FERRARI, G. CIVARDI, G. SBOLLI,
G. NIFOSÌ, L. CAVANNA
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complication were observed after the first
cycle of therapy, after there cycles of
therapy tha patient had become asymptomatic, the splenomegaly had disappeared, the
hematologic variable had retutned to normal. The patient recived 8 courses of CHOP,
then the chemotherapy was stopped and
the patinet was in complete remission (normal phisical examination, bone-marrow and
peripheal blood). In March 1994 α-interferon was administrated 3 MU every other
day as a maintanence therapy for two years.
The patients is now well and in complete
remission. We conclude that idarubicin containing regimen is effective for induction
remission a PLL and that α-interferon may
be effective as a maintenance therapy.

P247
FLUDARABINE AND MITOXANTRONE
IN THE TREATMENT OF
B-PROLYMPHOCYTIC LEUKEMIA
D. GOTTARDI, M. ARAGNO, G. GUIDA, F. CALIGARIS CAPPIO

1st Division of Internal Medicine - Hematology,
Piacenza Hospital

Div. Universitaria di Immunologia Clinica e
Allergologia, Ospedale Mauriziano Umberto I, Torino
e Labor. di Immunologia Oncologica, IRCC, Candiolo

Prolymphocytic leukemia (PLL) is a
lymphoproliferative disease that take an
aggressive clinicl course and is refractory
to conventional chemotherapy with a shout
survival (generally a few months). Here we
report on a patient suffering from B-PLL who
obtained complete response after reciving
chemotherapy with regimen CHOP (cyclophosphamide 750 mg/sqm day 1,
idarubicina 10 mg/sqm day 1, vincristine 2
mg day 1, methylprednisone 60 mg/sqm
days 1-5). A 62 year-old woman was admitted to the hospital in June 1993 with
fatigue; after physical examination, she was
diagnosed with splenomegaly 6cm below
the costal margin. The hematology variables
were tha follows: hemoglobin 11 g/dl, hematocrit 33%, WBC count 60x109/l showing an absolute prolymphocytosis,
and platelet count 227x10 9 /l. The
immunophenotype of the peripheal blood
demonstrated a dominant population of
monoclonal B-cell expressing CD19, CD20
and K light chain. the bone marrow was
infiltrated by 90% prolymphocytic cells.
The patient was started on CHOP
chemoterapy, prophylactic allopurinol and
hydratio were previously administred. No

B-prolymphocytic leukemia (B-PLL) is a
rare lymphoproliferative disorder with a
rapidly progressive course where therapeutic interventions are usually unsuccessful.
We report a treatment schedule used in 3
patients with B-PLL based upon fludarabine
(F) 25 mg/mq/d on day 1 to 3 and
mitoxantrone (M) 10 mg/mq/d on day 1.
All patients had advanced disease, the median age was 80; 2 of them had a
prolymphocytic transformation of B-CLL, the
other had a de novo B-PLL. Two patients
also suffered of NID diabete and one had
chronic bronchitis and sistemic atherosclerosis. Patients had already been treated with
chlorambucil and the conventional protocol COP. Anthracyclines-based regimens and
splenic irradiation were used in two of them.
In one case an initial good clinical response
was followed by no effects of therapy because of drug resistance. In the other two
cases no response was observed at any
time. A persistent high leukocytosis
(>100000/mm3), a huge splenomegaly and,
in one case, also a marked anemia and
thrombocytopenia prompted us to start a
purine analog containing regimen.
Fludarabine has shown anti-leukemic ac-
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tivity against B-PLL even in patients resistant to other chemotherapeutic agents. We
chose the association fludarabine and
mitoxantrone, an effective regimen for indolent lymphomas, in order to reduce the
dose of fludarabine in old patients with high
risk of infections and to increase the probability of response with a second chemotherapeutic drug. The treatment was repeated at 4-week intervals for a maximum
of 3 courses. Antimicrobial prophylaxis was
instituted with trimethoprim-sulfamethoxazole from start until 4 weeks after
the end of therapy. G-CSF was administred
when granulocyte count was less then 1000/
mm3. Corticosteroids were not administered
because they increase the risk of infection
and do not ameliorate the response. After
two courses of chemotherapy all patients
showed a prompt response with a regression of leukocytosis to the normal range
values; in two cases spleen was no longer
palpable and in the third a significant (from
10 to 4 cm from the costal margin) reduction of splenomegaly resulted. In the patient with anemia and thrombocytopenia
hemoglobin level and platelets count were
normalized. The treatment was well tolerated, the ematologic toxicity was grade IIIIV, but transient and without infections except for a short fever event in the patient
with chronic bronchitis; a transfusional support was never necessary. Even if the number of patients is small and the followup
short (1-4 months), these data suggest that
the FM protocol is highly promising in patients with B-PLL and advanced age.

P248
ALPHA INTERPHERON AS INDUCTION
AND MAINTENANCE THERAPY IN HCL:
A LONG TERM FOLLOW UP ANALYSIS
E.E. DAMASIO, M. CLAVIO, B. MASOUDI, A. ISAZA,
M. SPRIANO, E. ROSSI, S. CASCIARO, R. CERRI, M. RISSO,
M. SICCARDI, M. TRUINI AND M. GOBBI

Dept. Haematology, S. Martino Hospital and
University of Genoa
Recently the use of purine analogues has
revolutionized the treatment of HCL and
increased the percentage of long term complete response. However the real impact on
overall survival is not yet clear. The purpose of this study was to evaluate the long
term outcome of IFN treated patients.

We retrospectively evaluated the
haematological features of 82 HCL patients
examined between 1980 and 1996 (mean
follow up 92 months), and the outcome of
sixty-four patients receiving IFN as first line
therapy (3MU x 3 / week, for 12-18
months). IFN was well tolerated and effective. The overall response rate was 91%
(CR 13%, GPR 13%, PR 65 %). Forty-one
patients (63%) received IFN 3 MU / week
as maintenance therapy. Twenty-six patients received second line treatment. IFN,
2CdA and DCF showed similar efficacy. The
ten year projected survival rate of patients
achieving objective response to first line
therapy (CR and GPR 100%; PR 95%)
and that of non responders (SD, PD 80%)
clearly shows that the type of response does
not affect survival. Patients who received
IFN maintenance had a statistically higher
PFS than those who did not (p < 0.01).
Nine patients were no longer alive at the
time of analysis; three died of disease related infections, 5 of a second malignancy
and 1 of acute left ventricular failure while
undergoing therapy . Our study shows that
IFN remains one of the standard therapies
for this disease, that achieving CR has no
primary relevance for the control of the disease, that relapsed patients remain sensitive to IFN, that IFN maintenance therapy
may guarantee long progression free status and that good utilization of therapeutic resources may assure HCL patients a
survival rate that is comparable to that of
the normal, healthy population.

P249
TREATMENT OF HAIRY CELL LEUKEMIA
WITH PENTOSTATIN:
A RETROSPECTIVE STUDY
F. DI RAIMONDO, G. AMATO, G.A. PALUMBO, S. BAGNATO,
F. STAGNO, M. RUSSO, P. GUGLIELMO

Cattedra e Divisione di Ematologia con Trapianto,
Ospedale Ferrarotto, Catania
Purine analogues are now considered as
front line therapy for hairy cell leukemia
(HCL). However, the optimal length of
therapy has to be defined, especially for
pentostatin (DCF). In this retrospective
study we evaluated 16 HCL patients treated
with DCF at the dosage of 4 mg/m2 every
two weeks. Fourteen patients were male
and median age was 45 Ys. (range 32-77).
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Seven patients were treated at diagnosis,
while 9 were resistant/refractory to interferon. Splenomegaly was present in 8 patients and 2 had been previously splenectomized. Median number of DCF courses
was 8 with a range from 4 to 14. On the
whole, 14 patients achieved CR and 2 PR.
No relapses have been registered after a
median follow up of 13 months. The mean
relative dose intensity (RDI) was 0.94
(range 0.6-1.2). Although any correlation
between RDI and response is not possible,
we observed the two PR patients have received a RDI below the mean (0.6 and 0.8
respectively). Moreover, in 5 patients treatment with DCF has been pursued for 4
courses only and all these patients have
achieved CR. As regards toxicity, on a total
of 132 courses, we observed 1 episode of
herpes zoster, 5 FUO, 1 pneumonia and one
patients with cerebellar dysfunction. From
this retrospective evaluation we can confirm the strong activity of DCF in HCL. Moreover, our data could support a shorter length
of treatment (4 weeks) in respect to current literature (6-12 courses), thus allowing a reduction of costs and side effects. It
remains to evaluate the role of growth factors for maintenance of dose intensity.

P250
HAIRY CELL LEUKEMIA,
2-CHLORODEOXYADENOSINE AND
OCCURRENCE OF MYASTHENIA GRAVIS
AND VASCULITIS
G. VIETTI RAMUS *, L. TONDA *, A. DEMARTINI *,
R. CAVALLO °, G. DE ROSA ^, D. BELLIS ^

DH of Oncology of Medicine Department *, Neurology ° and Pathology ^, Giovanni Bosco Hospital,
ASL 4 Torino, Italy
Case Report. On June 1995 a 56 years
old man was admitted to the Hospital because of anemia (Hb 9,9 g/dl), thrombocytopenia (89.000/mmc) and splenomegaly.
Hairy cells were demonstrated in bone marrow biopsy (80% of bone marrow infiltration). HCL was diagnosed and 2Chlorodeoxyadenosine (CdA) 0,1 mg/kg/
day was administrated by continuous iv infusion for 7 days. A complete remission was
obtained. On April 1996 diplopia occurred
and ocular myasthenia was diagnosed. Subsequently myasthenia became systemic. He
was treated by Anticholinesterase drugs and
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plasmaphe-resis, with good remission. On
June 1997 HCL relapsed (5-6% of bone
marrow infiltration). He was treated with
CdA 0,15 mg/kg, as iv infusion over 2 h,
once weekly for 7 consecutive weeks: a new
complete remission was obtained. On November 1997 a cutaneous vasculitis occurred on legs (skin biopsy: angiitis of small
and medium sized arteries and veins). On
June 1998 a Raynaud phenomenon appeared. On month later the patient had the
first of a long series of severe asthmatic
attacks, with peripheric eosinophilia (1.000/
mmc). The occurrence of cutaneous vasculitis, asthma and eosinophilia are clinically
consistent with a Churg-Strauss syndrome
(since july 1998 corticosteroid chronic
therapy). HCL is still in complete remission.
Comment. This patient developed two autoimmune syndromes (Myasthenia gravis
and Vasculitis) after treatment of HCL by
CdA. CdA induces severe and long-lasting
modifications in lymphocyte subgroups
counts, with an earlier reduction of CD8 and
CD20 than of CD4 and NK. CD8 and NK
counts recover more quickly than CD4 does.
The mean length of CD4 reduction is 40
months. There are some reports of autoimmune hemolytic anemia after treatment
with CdA. CdA obtains remissions in 8090% of HCL, with 50-80% of complete responses. Survival is longer than 15 years
in some limited clinical series: it is not yet
assessed if patients with long lasting remissions are definitively cured. Relapses
after CdA treatment are reported in 20-28%
of patients: many of them respond to a new
treatment with CdA. Its clinical effectiveness makes CdA a first choice drug in HCL
treatment. It is not clear if the risk of second malignancies and immune illnesses is
related to HCL or to the treatment with CdA.

P251
SEVERE AUTOIMMUNE HEMOLYTIC
ANEMIA AND THROMBOCYTOPENIA
AFTER PENTOSTATIN IN TWO HAIRY
CELL LEUKEMIA (HCL) PATIENTS
L. LENZI, A. AMBROSETTI, V. MENEGHINI, R. ZANOTTI,
G. TODESCHINI, M.M. RICETTI, A. MAGGIONI, G. PERONA

Department of Clinical and Experimental Medicine,
Section of Hematology, University of Verona, Italy
Background: autoimmune hematological complications are frequently reported
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in chronic lymphocytic leukemia after purine analogues, mainly Fludarabine. These
complications are rare in HCL and have
never been described after Pentostatin
(DCF). Case 1: a 30 years old man, with a
diagnosis of HCL made in May 1998. At presentation: granulocytes 1,500/µl and platelet count 50,000/µl. Twenty days after the
second course of DCF (4 mg/sqm) the neutrophil and platelet count dropped to
100/µl and 2,000/µl respectively, accompanied by fever and bleeding. Normal
megacariocytic and myeloid series were
seen at bone marrow aspiration, therefore
suggesting platelet and granulocyte peripheral consumption. After steroids (Prednisone 1 mg/kg/d) platelet and neutrophil
count rapidly increased. At present, ten
months later, they are 85,000/µl and 2,200/
µl respectively, without other treatment, and
the HCL status is PR. Case 2: a 55 years
old man, diagnosed as HCL in 1992, alfa
interferon as first line therapy was given
with poor response. After disease progression, he received two courses of 2-CDA in
1993 and 1995, both with PR. In 1997, after a relapse four courses of DCF (4 mg/
sqm) were given. A severe autoimmune
hemolytic anemia (Hb 6,5 g/dl, Coombs test
positive for IgG autoantibodies) occurred
soon after the fourth dose of DCF. Hemolysis rapidly improved with steroids, followed
by splenectomy. At present, 22 months from
operation, the patient is in CCR of HCL with
normal Hb levels (16 g/dl).

P252
ANALYSIS OF BCL6 GENE IN NODAL
MARGINAL ZONE B-CELL LYMPHOMA
P. VACCARI, R. MARASCA, P. ZUCCHINI, M. LUPPI,
I. CASTELLI, G. CHIOSSI, P. BAROZZI, G. TORELLI

Dept. of Medical Sciences, Section of Hematology,
University of Modena
Marginal Zone B-Cell Lymphoma (MZL)
represents a distinct subgroup of B-cell non
Hodgkins lymphomas (NHL) characterized
by cellular heterogeneity including
centrocyte-like cells, monocytoid B cells,
small lymphocytes and plasma cells. There
are two major clinical presentations of MZL:
extranodal MZL, also termed low grade Bcell lymphoma of MALT-type, that arise in
extranodal sites, most commonly in the
gastrointestinal tract, and nodal MZL with
isolated or disseminated lymph node in-

volvement in absence of extranodal disease.
BCL6 gene encodes for a putative transcription factor and is normally expressed in B
cells within germinal centers (GC). BCL6
rearrangements due to chromosomal translocations are present in about 40% of diffuse large cell lymphomas (DLCL) and 10%
of follicular lymphomas (FL). Moreover, somatic mutations clustering within the 5
non-coding region of the BCL6 gene have
been identified in a large number of B-NHL
likely to arise from cells related to the GC,
i.e. DLCL, FL and Burkitts lymphomas (BL).
Because MZL is actually considered of GC
derivation, we decided to evaluate the genetic assessment of BCL6 gene in a series
of MZL (16 nodal and 3 splenic) cases. Genomic DNAs extracted from tumor samples
was digested with BamHI and XbaI and
hybridized with Sac 4.0 probe specific for
the MTC region of the BCL6 gene. Gross
rearrangements of the BCL6 were absent
in the MZL samples tested. A 740 bp region within BCL6 intron 1 was evaluated by
bi-directional direct sequencing for nucleotide point mutations. In two samples (1
nodal and 1 splenic) a single point mutation was evident; in the other two samples
(2 nodal) respectively two and four single
nucleotide substitutions were present.
These data indicate that mutations in the
5 regulatory non coding sequence of the
BCL6 gene are present in a significative
proportion of nodal MZL, supporting the
hypothesis of a GC derivation at least in a
subset of this type of B lymphoproliferative
disorders. Nevertheless, further studies are
needed to essay the presence of somatic
mutatios in VH immunoglobulin gene in
order to evaluate the GC origin and a possible involvement of antigene stimulation
in the clonal expansion of nodal MZL.

P253
AGREEMENT BETWEEN MORPHOLOGY
AND MOLECULAR BIOLOGY IN
FOLLICULAR LYMPHOMA
R. ALTERINI, V. CARRAI, A. VANNUCCHI, S. LINARI,
L. RIGACCI, S. GLINZ, A. CARPANETO, F. INNOCENTI,
G. BELLESI, P. ROSSI FERRINI

Cattedra e Divisione di Ematologia, Università e
Azienda Ospedaliera di Careggi, Firenze
Bcl-2 is implicated in the regulation of cell
growth. Traslocation 14;18 causes a deregu-
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lation of the gene with an inibition of
apoptosis and extension of cell life. Morphologic study of bone marrow biopsy
allowes to define involvement by neoplastic cells. The aim of this study was to evaluate the correspondence between molecular and morphologic analysis of bone marrow. We observed 72 patients, 54 with follicular lymphoma and 18 with large cell lymphoma. Bone marrow biopsy was plastic
embedded and sections were stained with
Giemsa. Bcl-2 gene rearrangement (MBR)
was analyzed by a nested PCR assay on
mononuclear cells from bone marrow
samples. In the table we report results obtained in patients affected by follicula non
Hodgkins lymphoma:
bcl-2 +

Marrow biopsy +

12 patients

bcl-2 -

Marrow biopsy -

17 patients

bcl-2 -

Marrow biopsy +

1 patient

bcl-2 +

Marrow biopsy -

24 patients

In our casistic 67% of follicular lymphomas
were bcl-2 positive and 33% were positive
at morphology. In conclusion this descriptive analysis confirms the high rate of bcl2 positive follicular lymphomas, the correspondence between the two techniques was
present in half of patients. The morphological analysis in our experience allows us to
identify a lower positive cases in comparison with molecular analysis. The PCR analysis is able to point out the presence of lymphoma cells even in clinical situation of complete remission.

P254
CHRONIC LYMPHOPROLIFERATIVE
DISEASE WITH PREMINENT
SPLENOMEGALY: ANALYSIS OF 38
CASES
M. DADDA, R. ZANOTTI, E. TRESOLDI, A. AMBROSETTI,
C. BORGHERO, S. SECCHI, M. CHILOSI, F. MENESTRINA,
G. PERONA, G. PIZZOLO

Department of Clinical and Experimental Medicine,
Section of Hematology and Institute of Pathology,
University of Verona, Italy
We evaluated 38 cases of B type leukemic chronic lymphoproliferative disease, not
otherwise classifiable, with prominent splenomegaly but absent or minimum lymph
node involvement. Cases with diagnosis of
follicular or mantle cell lymphoma, HCL and
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B-PLL were excluded. Our study includes
21 males and 17 females, median age 66
years (range 38-92). According to BinetRai classification, 13 patients (34%) presented in IIA stage, 6 (16%) in IIB, 8 (21%)
in IIC and the remaining 11 (29%) in IIIIV. Medium lymphocyte count at diagnosis
was 40,500/mmc (range 4,000-170,000);
all patients had splenomegaly (spleen from
5 to 22 cm b.c.m., median 12), and absent
(20 cases, 53%) or minimum (18 cases,
47%) lymph node involvement. Lymphocyte morphology was typical for B-CLL only
in one patient and atypical in the others. In
most cases peripheral immunophenotype
was not typical for B-CLL with moderatestrong sIg expression (32/38 cases,
84,3%), reduced coexpression (<50%
omongst B cells) of CD5 and CD19 (24/38
cases, 63.2%), low expression (less than
30% of B cells) of CD23 (10/22 cases, 46%)
and increased expression (>30% of B cells)
of FMC7 (23/33 cases, 70%). Bone marrow histology, performed in 36/38 cases,
was typical for SLL in 20 cases (55.5%).
Thirty-four of thirty-eight patients were
treated: with alkylating agents (31 cases)
or alfa-INF (3 cases). In addition, 2 patients
received fludarabine and 6 spleen irradiation. One patient was splenectomized. Median follow up is 52.2 months (range 2127). Only 9 (23,6) patients died, all of disease progression. The OS at 5 and 10 years
is 72% and 65%, respectively. Patients in
IIA stage are all alive, whereas the OS at 5
and 10 years of more advanced stages is
64% and 55%, respectively. Unfavourable
prognostic factors were age >60 years
(p=0.05) and splenomegaly >10 cm b.c.m.
(p=0.01). All other variables, including
gender, lymphocyte count and immunophenotype, did not influence the outcome.
In conclusion, the presence of prominent
splenomegaly, at presentation, in B type leukemic chronic lymphoproliferative disorders,
corresponds to morphological and phenotypic
features different from B-CLL. In spite of the
advanced stage their prognosis is often good
and an aggressive approach appears questionable.
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P255
PRIMARY NON-HODGKINS LYMPHOMAS
(NHL) OF THE LUNG: ANALYSIS OF 16
CASES OBSERVED AT THE INSTITUTE OF
HEMATOLOGY AND MEDICAL ONCOLOGY
L. e A. SERÀGNOLI IN BOLOGNA
M. TANI, F. GHERLINZONI, P.L. ZINZANI, M. MAGAGNOLI,
E. MERLA, S. ASCANI, S. TURA

Institute of Hematology and Medical Oncology
L. e A. Seràgnoli, University of Bologna, Italy
Primary NHL of the lung are very rare,
accounting for about 3% of all extranodal
lymphomas, and are associated with a quite
favourable prognosis. We reviewed our experience concerning 16 cases of primary
NHL of the lung, observed since 1987 at
our Institute. We defined primary NHL of
the lung either those cases with exclusive
pulmonary and/or bronchial involvement,
or those cases with associated extrathoracic
disease, but who presented initially with
pulmonary symptoms proved to be caused
by NHL. Our series includes 8 males and 8
females, mean age 64 years (46-75). Histological subtypes were as follows: low
grade B-cell MALT lymphoma (11 cases),
T-cell lymphoma (2 cases); anaplastic
large-cell lymphoma, diffuse large cell lymphoma, immunocytoma (1 case). Stage was
I in 7 pts, II in 1 pt, III in 1 pt, IV in 7 pts (3
of the latters had also bone marrow involvement). Three pts (18%) had a pleural
effusion at onset. Diagnosis was made by
bronchoscopy ± BAL in 8 cases (50%), by
open lung biopsies in 7 cases, by transthoracic biopsy in 1 case. Two pts were treated
by surgery only, while the remaining 14 received chemotherapy (N-CVP, CHOP,
VNCOP-B) alone or plus radiotherapy. Complete remission (CR) was achieved in 12
pts (75%), of whom 2 relapsed (16%) in
the lung. After a median follow-up of 61
months, 10 pts (62.5%) are alive and in
CR, 8 of them (73%) with MALT lymphoma,
2 (40%) with non-MALT lymphoma. These
data suggest that: 1) in a large fraction of
pts, diagnosis can be made without thoracotomy; 2) the great majority of these NHL
are low grade MALT lymphomas; 3) prognosis of primary MALT lymphomas of the
lung is favourable, even if local recurrences
are possible.

P256
CYCLOPHOSHAMIDE, FLUDARABINE,
MITOXANTRONE AND PREDNISONE IN
LOW-GRADE NON-HODGKINS
LYMPHOMA
D. MATTEI, M. BONFERRONI, C. CASTELLINO, G. CAVALLERO,
C. DI MARCO, M. GRASSO, A. GALLAMINI

Hematology and Internal Medicine Department,
S.Croce Hospital, Cuneo
Introduction: Fludarabine, Mitoxantrone
and Dexametasone are non-cross resistant
agents active alone or in combinations in
low-grade non-Hodgkins lymphoma (LGNHL), yelding response (CR+ PR) in up to
94% of pretreated patients. Experimental
data suggest that the terapeutic efficacy of
alkylators could be increased by
Fludarabine, which prevents DNA-repair and
could induce apoptosis. Methods: In a
phase-II study, we delivered Cyclophosphamide 300 mg/m 2 i.v. on day 1-3,
Fludarabine 25 mg/m2 i.v. . on day 1-3,
Mitoxantrone 10 mg/m2 on day 1, Prednisone 40 mg/m2 p.o. on day 1-5 (C-FNOP),
given monthly, for 6 planned courses, reduced to 4 for if severe pancytopenia occurred. All the patients received oral prophylactic Ciprofloxacin, Trimethoprim/
Sulfametoxazole and Acyclovir . WHO grade
4 neutropenia was treated with Filgrastim
until recovery. Seventeen consecutive outpatients have been enrolled: 8 at diagnosis
and 9 pretreated. Patients characteristics
were as follows : median age 59 years (3872), / 11/6, hysthology: follicular 10 respectively classified according to NCI-WF,
as B 3, C 4, D 3-, lymphocytic 1,monocytoid 1, marginal zone 1, mantle cell 1,
splenic lymphoma with villous lymphocytes
2, discordant lymphoma (follicular WF C /
diffuse large cell LNH) 1. Six patients presented with stage III, 11 with stage IV with
BM involvement (one patient diagnosed
with relapsed follicular NHL refused BM trephine biopsy , and thereafter was classified in clinical stage III). Pretreated patients included 1 refractory, 1 relapsed after 42-months -duration CR1, 7 in progression after PR obtained after a median of
two previous schedules (range 1-3). Response was evaluated by clinical examination and CT scan, BM trephine biopsy with
flow-cytometric assay. Results: 13 pts.
received ≥4 courses (five patients received
6 courses, three patients received 5 courses,

`a

37th Congress of the Italian Society of Hematology

the latter four patients were given with 4
courses). 12 were evaluable for response;
one patients died of pneumonia after 5
courses, before that whole-body CT-scan
was performed. Four patients still in treatment, received < 3 courses and were
evaluable for toxicity. CR was obtained in
8 out of 12 patients, VGPR with desappearance of all adenopathies and a minimal persisting BM infiltration in 4 out of
12. After a median follow-up of 12 months
(range 4-17), 8 complete-reponders are still
in CR. Four partial-responders are alive
after a median follow-up of 15 months
(range 14-18). One partial-responder, diagnosed with mantle cell NHL, previously
refractory to 4 courses of CNOP, relapsed
after 13 months. We didn t perform
routinary RT-PCR assay for bcl2 expression in our patients, but a patient in CR
achieved a molecular response with negativity of RT-PCR assay for bcl2 lasting until
now 17 months. Hematological toxicity according WHO was grade 3 for platelets in
6/17 pts and grade 4 in 3/17 pts. Grade 4
neutropenia was recorded in all patients,
after the fourth course in 16 out of 17 cases,
but only after 2 courses in a 65-year-old
woman. Infectious toxicity was represented
by lethal pneumonia in one patient, and S.
Epidermidis septicemia in another patient.
We performed BM LTC-IC assay in 4 previously untreated patients after the treatment. Such assay yelded 0/1x106 plated
cells in all cases, confirming the severe stem
cell damage induced by Fludarabine. Conclusions: C-FNOP is an effective regimen
in LG-NHL, but is faced by significant hematological toxicity , and could induce a
severe stem-cell damage, preventing feasibility of stem cell transplantation.

P257
FLUDARABINE (FLU) IN COMBINATION:
AN EFFECTIVE THERAPY FOR RELAPSED
OR REFRACTORY LOW-GRADE
NON-HODGKINS LYMPHOMA (LGL)
G. SANTINI, S. NATI, M. SPRIANO, A.M. CONGIU,
G. MARINO, E. ROSSI, R. VIMERCATI, D. PIERLUIGI,
M. CLAVIO, M. GOBBI, E. DAMASIO

Department of Haematology, S.Martino Hospital,
Genova, Italy
FLU, alone or in combination, reported
encouraging results in LGL. We performed
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a phase II study to evaluate, in two combination schedules, the efficacy and toxicity
of FLU in relapsed and in refractory LGL.
(A) First schedule: FLU 30 mg/m2/d. 1-3,
cytoxan 300 mg/m2/d. 1-3; (B) Second
schedule: FLU 25 mg/m2/d. 1-3, cytoxan
300 mg/m2/d. 1-3, mitoxantrone 10 mg/
m2/d. 1. Treatments were repeated at 4week intervals for a maximum of 6 courses
From June 1996 to November 1998, 44
adult pts with LGL of Groups A (10 pts), B
(13 pts), C (16 pts), E (5 pts) / WF entered trials (A) and (B). Trial (A): patients
22; male 9, female 13; median age 50 years
(range 29 to 73); Ann Arbor stage III/IV,
6/16; Status of pts at FLU: PR1 8, relapse
11, NR 3; median previous CT lines three
(range 1 to 5). Trial (B): patients 22; male
13, female 9; median age 56 years (range
36 to 71); Ann Arbor stage II/III/IV, 2/8/
12; Status of pts at FLU: PR1 8, relapse 6,
NR 8, median previous CT lines three (range
1 to 5). Results = Trial (A): CR 12 (55%),
PR 7 (32%), NR/PD 3 (13%); Trial (B): CR
9 (41%), PR 7 (32%), NR/PD 6 (27%). Extra-haematological toxicity was mild and did
not require delay of treatment. Haematological toxicity was present in both groups of
patients. The most frequent was neutropenia: Trial (A), grade 1-2 = 63%, grade 3-4
= 37%; Trial (B), grade 1-2 = 54%, grade
3 = 36%. In group (A) 5 pts. died: 1 of
sepsis and 4 of lymphoma. In group (B) 4
pts died of lymphoma. The FLU combination was active in pts with relapsed or refractory LGL in both treatment group. Overall toxicity was acceptable and, in general,
restricted to haematological toxicity.

P258
COMBINATION OF FLUDARABINE
WITH CYCLOPHOSPHAMIDE (FLUCY)
AS SALVAGE THERAPY IN PATIENTS
WITH LYMPHOPROLIFERATIVE
DISEASES
V. MENEGHINI, L. LENZI, A. AMBROSETTI, R. ZANOTTI,
G. NADALI, D. VENERI, G. TODESCHINI, M. SORIO, C. VISCO,
G. PERONA

Department of Clinical and Experimental Medicine,
Section of Hematology, University of Verona, Italy
Background: Fludarabine, either alone
or in combination with other antineoplastic
drugs, has been used with promising results as first or second line treatment in B-
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CLL and related disorders, and in indolent
non Hodgkin lymphomas. Aim of this study
was to evaluate the combination of
Fludarabine and Cyclophosphamide (FluCy)
as salvage therapy in advanced and pretreated chronic lymphoproliferative diseases. Patients and Methods: 17 non consecutive patients, aged 47 to 77 years (median 60), M/F = 14/3, with a diagnosis of
typical (7) or atypical (3) B-CLL and indolent NHL(7), including 3 mantle cells lymphomas. Treatment: Fludarabine 30 mg/
sqm for 3 days + Cyclophosphamide 350
mg/sqm for 3 days every 4 weeks. Results:
an average of 3,5 courses (range 2 to 6)
were given. Median time from the diagnosis to FluCy was 63 months (range 5 to
149). Most patients had previously received
various lines of treatment with alkylating
agents,
anthracyclins
containing
polichemotherapy and/or Fludarabine. In all
patients disease was progressing before
FluCy. The overall response rate was 53%
(9/17) with 18% (3/17) CR and 35% (6/
17) PR. The mean response duration was
15 months. Mean granulocyte nadir was 1.4
x 109/µl. The toxicity consisted prevalently
of infectious complications. After a median
follow up of 110 months from the diagnosis, 8/17 (47%) patients were died of disease progression. Conclusions: FluCy association was effective in previously pretreated patients with advanced and progressing chronic lymphoproliferative diseases.
Toxicity was mild. These preliminary results
have to be confirmed in larger studies.

P259
LOW-GRADE NON HODKGIN
LYMPHOMAS (LG-NHL) IN THE
ELDERLY: IMPACT OF A NEW
LOW-DOSE FLUDARABINE BASED
COMBINATION REGIMEN (FLEC)
M. BOCCHIA, C. BIGAZZI, S. MARCONCINI, S. BIRTOLO,
F. FORCONI, R. ALGERI*, F. LAURIA

Department of Hematology, University of Siena,
Italy and * Oncology Service, Grosseto, Italy
Conventional doses of Fludarabine (FLU)
alone or in combination with other drugs
have been reported to be effective in the
treatment of LG-NHL. Particularly, FLU and
Cyclophosfamide (CY) or FLU and
Mitoxantrone or Idarubicine combined regimens have shown considerable therapeu-

tic activity both as first line and salvage
therapy. Nevertheless, severe neutropenia
and infective complications have been reported in a significant number of patients
(pts), specifically if elderly. The aim of this
study was to evaluated the efficacy and
toxicity of a new regimen combining lowdose of FLU, Epirubicine (EPI) and CY (FLEC)
in advanced elderly LG-NHL pts. Twentyone consecutive de novo or relapsed LGNHL pts >= 65 years old entered the study.
FLEC regimen was as follows: EPI 30mg/
m2 i.v. on day one, plus FLU 15mg/m2/day
i.v. (max 25mg) and CY 250 mg/m2/day
i.v. for 4 days. Courses were repeated
monthly (max 5 cycles). The table below
shows pts characteristics and response
rate. All 8 pts who achieved CR had never
relapsed after 2 to 26 months with a median duration of 10 months. Only 4/10 PRs
have so far progressed. Median overall survival was 10 months. Therapy-related toxicity was mild and transient (grade IV neutropenia in 33% of pts, fever of undetermined origin in 28% of pts) with no documented infections.
N° of pts

CR(%)

PR(%)

CR+PR(%)

All patients

21

8(38)

10 (48)

18 (86)

Stage: I-II
III-IV

3
18

3 (100)
5 (28)

/
10 (55)

3 (100)
15 (83)

Prior Therapy: none 14
>1 regimen 7

6 (43)
2 (29)

6 (43)
4 (57)

12 (86)
4 (86)

LDH level Normal
Elevated

12
11

5 (42)
3 (27)

7 (58)
3 (27)

11 (100)
6 (54)

*BM involvement

16

5 (31)

7 (44)

12 (75)

**PB involvement

6

2 (33)

3 (50)

5 (83)

Bone Marrow **Peripheral Blood

FLEC regimen appears to be an effective
treatment for elderly LG-NHL pts producing an overall response rate (86%) in the
range of other published FLU-based combinations without exposing the pts to infectious complications.

37th Congress of the Italian Society of Hematology

P260
2-DEOXYCOFOMICIN (DCF)+
PREDNISONE (PDN): A COMBINED
THERAPY FOR SPLENIC LYMPHOMA
VILLOUS LYMPHOCITES (SLVL)
L. ANNINO, M. LAMANDA, S. MASI, E. PESCARMONA,
M. FLAMINIO, F. MANDELLI

Dpt. of Cellular Biothecnology and Hematology,
University of Rome La Sapienza
DCF was the first purine analogue used
in B and T lymphoproliferative chronic disorders showing a good activity in Hairy Cell
Leukemia (HCL). SLVL is a chronic disease
characterized by leukocytosis and splenomegaly with immunophenotype characteristics similar to HCL but it was not responder
to Alpha Interferon or other conventional
chemotherapic approach. Up to date splenectomy is a largely used treatment in SLVL.
We refer the preliminary experience of a
combined therapy based on the association
DCF+ PDN in SLVL. A 52 years old man,
affected by SLVL was referred to our Department in March 1994. At diagnosis WBC
coun was 84x106/l and epato-splenoadenomegaly
was
present.
The
immunophenotype study from peripheral
blood showed a B-lymphoproliferative
chronic disease CD5+, sCD22+,FRC-7+ and
CD38+ with light lambda Ig chains. Electron microscopy confirmed SLVL diagnosis.
In April 1994 the patient underwent splenectomy; successively- because of
persistance of adenomegaly and leukocytosis,- the patient was treated with monthly
cycles of Chlorambucil + PDN (12 cycles)
obtaining Partial Response in September
1995.In May 1996 disease progression was
documented. Disease was stable until July
1998, in October 1998 he started chemotherapy with DCF (4mg/m2/die x 3days) +
PDN (50 mg d.t/ die x5days) every three
weeks for 6 cycles. At the end of treatment the patient was considered Complete
Responder (CR):peripheral blood parameters were normal, the immunophenotype
study from peripheral blood was negative,
bone marrow biopsies resulted negative,
total body TAC documented a disappearance of adenomegaly. The treatment was
well tolerated: no episodes of both hematological and non hematological toxicity or
infections were recorded. The association
DCF+PDN demostrated to be active in SLVL.
However a larger cohort of patients is re-
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quired to confirm this preliminary result
and to establish if this approach could have
a curative role in this disease.

P261
RITUXIMAB AND COMPLEMENT
INDUCED LYSIS OF NEOPLASTIC B
CELLS IS REGULATED BY CD55
M. INTRONA , J. GOLAY, L. ZAFFARONI, G.M. BORLERI*,
F. TEDESCO#, G. DASTOLI°, T. BARBUI*, A. RAMBALDI*

Istituto Mario Negri, Milano, *Division of Hematology,
Ospedali Riuniti, Bergamo, °Roche Italia, Milano
#University of Trieste
Rituximab (humanised anti-CD20 MAb) is
proving a useful therapeutic agent in the
treatment of B-NHL. Its mechanism of action includes antibody-dependent cellular
cytotoxicity (ADCC) and complement dependent cytotoxicity (CDC) leading to
depletion of normal and neoplastic B cells
from the circulation. In follicular lymphomas (FL), the response rate is about 50%
of the patients. Rituximab is also being considered for the treatment of other CD20+
B cell neoplasias such as chronic lymphocytic leukemia (CLL) and high grade lymphomas. We have therefore initiated an in
vitro study to investigate the basis for the
heterogeneity of the response in FL patients
and to determine the response of fresh CLL
cells to Rituximab. We investigated the effect of Rituximab on several cells lines. Effects on proliferation in the absence of
complement and induction of ADCC were
comparable for all lines. On the other hand
CDC, measured by acridine orange staining and FACS analysis, was very heterogeneous. Study of the surface complement
inhibitors CD35, CD46, CD55 and CD59 indicates that CD55 inhibits CDC in several
lines. The relative levels of CD20 expression on the cell surface may also affect efficiency of killing. Expression of CD55 and
CD20 may thus be of prognostic value to
predict the response of neoplastic cells to
CDC. More recent data obtained on CLL cells
will be presented.
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P262
CONSERVATIVE THERAPY OF PRIMARY
MALT GASTRIC LYMPHOMA
L. ORSUCCI, B. BOTTO, M. BERTINI, C. BOCCOMINI,
R. CALVI, F. FICARA, P. PREGNO, R. FREILONE, U. VITOLO,
E. GALLO

Departemnt of Hematology, S.Giovanni, Torino Italy
Introduction: Primary Gastric B Cell
Lymphoma of the mucosa associated lymphoid tissue (MALT) is the most frequent
extranodal form of NHL. In the past many
patients underwent surgical resection. Currently the endoscopic diagnosis is possible
in an increasing number of patients; these
reduces the surgical approach to treatment.
Moreover more than 90% of gastric MALT
lymphomas are diagnoed in patients with
cronic HP-associated gastritis. In limited
stages of low grade gastric MALT lymphoma
the cure of HP infection is associated wuth
high remission rates. In 1995 we started a
study of conservative therapy for primary
gastric lymphoma; we treated 22 patients,
median follow up is 24 months. Patients
and method. The therapeutic approach is
as follow: A) low -grade gastric MALT lymphoma stages I-IIa : antibiotic therapy
consisting of amoxycillin + claritromycin
+ omeprazole for two weeks B) low-grade
gastric MALT lymphoma stages Iib - IIE :antibiotic therapy and chemotherapy chlorambucil 10mg/ die for two weeks every
month,for six courses + radiation therapy
IF 36 Gy. C) high-grade localized gastric
MALT lymphoma: ACOP-B chemotherapy (
Doxorubicin, Cyclophosphamide, Vincristin
and Bleomicine) for six weeks + Radiation
therapy IF 36 Gy. Results: Group A= 14
patients were treated; CR were achieved
in 12; 1 patient was NR and reffered to
surgery and 1 patient obtained a PR .
Group B= 4 patients were treated; CR was
achieved in 3, and 1 patient was NR. Group
C= 4 patients were treated,and all achieved
CR. Conclusion: conservative therapy in
MALT lymphoma is feasible and surgery is
not strirctly required in the treatment of
gastric lymphoma. The cure of HP infection
is associated with high remission rate in limited stages of low grade gastric MALT lymphoma. These results must be confirmed
by a higher number of patients.

P263
THERAPY WITH GEMCITABINE IN
PRETREATED PERIPHERAL T-CELL
LYMPHOMA PATIENTS
P.L. ZINZANI, M. MAGAGNOLI, F. GHERLINZONI, C. CELLINI,
S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli, University of Bologna, Italy
Gemcitabine is a novel nucleoside analogue. Promising results have been seen
against most solid tumors; like the
arabinosylcytosine analogue, gemcitabine
may be an active drug in lymphoproliferative
malignancies. We tested it in pretreated peripheral T-cell lymphoma patients with isolated skin involvement. We performed a
phase II study with the drug in 24 pretreated patients with peripheral T-cell lymphoma,11 of whom had advanced stage
mycosis fungoides (MF), and 13 with peripheral T-cell lymphoma unspecified
(PTCLU). Patients were treated at days 1,
8, and 15 of a 28 day schedule at the dosage of 1200 mg/m2 for a total of three
courses. Of the 24 patients, 4 (17%)
achieved complete response (CR) and 14
(58%) partial responses (PR); the remaining 6 showed no benefit from the treatment.
The overall response rate was 75%. Among
the responders, 2 CR and 8 PR were documented in the PTCLU patients and 2 CR and
6 PR in MF patients, respectively. The median duration of the response was 12
months. Treatment was well tolerated; hematologic toxicity was mild and no nausea/
vomiting or organ toxicity was recorded. In
consideration of its significant activity and
its modest toxicity profile, the role of
gemcitabine deserves further evaluation in
the management of pretreated and untreated
patients with peripheral T-cell lymphoma.
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P264
HAEMOPOIETIC STEM CELL
TRANSPLANTATION IN CHRONIC
LYMPHOCYTIC LEUKEMIA
R. SCIMÈ*, S. TRINGALI*, A. SANTORO*, M. MUSSO°,
A. OLIVIERI^, R. FELICE*, A.M. CAVALLARO*, M. MONTANARI^,
P. IACOPINO, G. MARIANI°, P. LEONI, I. MAJOLINO*

Div. di Ematologia, Osp. Cervello, Palermo*, Div. di
Ematologia, Policlinico Palermo°, Div. di Ematologia,
Univ. di Ancona^, Div. di Ematologia, Osp. Reggio
Calabria, Italy
We report the results of haemopoietic
stem cell transplantation in 17 poor prognosis CLL patients (A=1, BI=I, BII=13,
CIV=2). Nine out of 17 have received a
median of 2 previous chemotherapy lines
(1-4). Initial treatment consisted of fludara
30 mg/m2 for 3 days, followed by CY 4g/m2
+ G-CSF 5 mcg/Kg/day as mobilizing regimen. Patients with <PR after fludara were
additionally treated with Dexa-BEAM prior
to CY. CD34+ cells were positively selected
from apheresis products by either Ceprate
SC (Cell-Pro) or Isolex (Baxter) devices.
Transplant regimen was busulfan 12 mg/
kg and L-PAM 140 mg/m2. Molecular remission after autograft was evaluated by PCR
analysis of the IgH- locus clonal rearrangement. Seventeen patients (age 34-63 years,
median 54; 15 males and 2 females) have
been transplanted; time from diagnosis to
transplant was 27 months (8-93); eleven
were in CR, 6 in PR. As graft 14 patients
received selected CD34+ cells, 2.2 x 106/
Kg (0.5-4.3) along with 0.4 x 106/Kg (0.036) CD5+/CD20+ cells. The remaining 3 received unselected peripheral blood stem
cells (n=1), unselected bone marrow (n=1),
both (n=1). Supportive treatment was 2 (010) RBC units and 4 (1-18) single-donor
platelet units. Days of hospitalization were
23 (9-75), with 2 (1-10) days of fever. All
engrafted, with 13 days (9-15) to 0.5 x
109/L PMN and 20 days (12-68) to 25.0 x
109/L platelets. One patient relapsed and 2
progressed, 4 patients died, at 2, 10, 12
and 22 months, respectively. One died of
tranfusional GVHD, 2 of disease progression and 1 of idiopathic pneumonitis; 13
patients are alive, 12 of them in CR at a
median follow-up of 19 months (1-48). After transplant 5/9 evaluable patients
achieved molecular remission and three of
them are still PCR neg. at 6, 9, 36 months
respectively. Haemopoietic stem cell trans-
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plantation is feasible in poor-prognosis CLL
patients, and may results in clinical and
molecular remission of the disease. Longer
follow-up is needed to ascertain if this procedure will affect survival.

P265
HIGH-DOSE CHEMOTHERAPY AND
PBPC AUTOGRAFTING INDUCE
DURABLE MOLECULAR REMISSIONS IN
FOLLICULAR, BUT NOT IN SMALL
LYMPHOCYTIC AND MANTLE CELL
LYMPHOMAS
P. CORRADINI*, M. ASTOLFI, D. CARACCIOLO, M. LADETTO,
L. FARINA*, P. BONDESAN, C. VOENA*, U. VITOLO°,
F. BENEDETTI§, A. PILERI, C. TARELLA

Divisione Universitaria di Ematologia; °Divisione
Ospedaliera di Ematologia - Az. Ospedaliera S.
Giovanni Battista - Torino; §BMT Unit Ematologia
Verona; * BMT Unit - Istituto Scientifico H. San
Raffaele - Milano; Italy
Introduction: We have investigated the
role of high-dose chemotherapy in patients
with B-cell low/intermediate lymphomas at
diagnosis. Fourty-eight patients with advanced stage B-cell non-Hodgkins lymphomas (NHL) (9 small lymphocytic [SLL], 28
follicular/follicular transformed [FCL], and
11 mantle cell lymphomas [MCL]) were
enrolled in a HD chemotherapy program
including a final autografting phase. The
program consisted of 2 APO courses
(adriamycin-containing regimen), 1 or 2
DHAP, etoposide 2g/sm, methotrexate 8g/
sm, 40 days interval with high-dose dexamethasone (25 mg/sm), cyclophosphamide 7g/sm, and finally mitoxantrone
60mg/sm and melphalan 180mg/sm followed by autografting. Methods: Minimal
residual disease (MRD) has been evaluated
on peripheral blood progenitor cells (PBPC),
bone marrow (BM) cell harvests, and after
autografting. MRD was assessed by PCR,
using the bcl-1, bcl-2 or IgH gene rearrangements as tumor cell markers. Results: In 40 of 48 patients (83%) a molecular marker was available (3 based on
bcl-1, 21 on bcl-2 translocations, and 16
on IgH genes). One hundred-ten PBPC and
39 BM harvests have been analysed so far.
In 20 of 40 patients, lymphoma cells were
not detected in some PBPC and/or BM cell
harvests: 1 of 7 SLL (14%), 18 of 24 FCL

216

September 26-29, 1999 - Torino-Lingotto, Italy

(69%), and 1 of 11 MCL (9%). It is noteworthy that after autografting, most of the
patients with PCR-negative harvests maintained a durable clinical and molecular remission. Fishers exact test showed a significantly higher relapse rate in PCR-positive patients. Conclusion: high-dose chemotherapy was able to provide clinical and
molecular remissions in a sizeable fraction
of FCL, but novel treatment modalities are
required for SLL and MCL. A combined approach using monoclonal antibody therapy
(rituximab) plus high-dose chemotherapy
might be planned.

P266
CLINICAL-MOLECULAR REMISSIONS
AFTER INTENSIVE SEQUENTIAL
THERAPY AND BLOOD PROGENITOR
CELLS AUTOTRANSPLANTATION IN
HIGH RISK LOW-GRADE NON-HODGKIN
LYMPHOMA
M. OFFIDANI, A. OLIVIERI, A. MELE, M. MONTANARI,
M. BRUNORI, L. CORVATTA, M. LUCHETTI*, M. CANDELA*,
G. PELLICCIA^, P. LEONI

Department of Haematology, *Depatment of
Medicine, Ancona University of Medicine;
^Division of Medicine, S. Elpidio a Mare Hospital
High risk Low-Grade non-Hodgkin Lymphoma (LG-NHL) is an uncurable disease
with conventional chemotherapy, with short
life expectancy. Autologous blood progenitor cells transplantation (BPCT) following
intensive chemotherapy has been considered for young patients affected by high
risk LG-NHL. From April 1997 to December
1998 we enrolled 15 patients (m/f - 11/4;
median age 53 years, range 37-62) affected
by LG-NHL (5 follicular, 3 mantle, 2 lymphocytic, 4 lymphoplasmocytoid and 1 peripheral T cell) stratifical into three groups
applying the International Prognostic Index
(intermediate risk 53,3%, high- intermediate 40% and high 6,7%). Nine patients
(60%) were at diagnosis, while 6 patients
were pre-treated with less than two chemotherapy regimens. Treatment consisted
of four alternate cycles of FND (Fludarabine
25mg/mq days 1-3, Mitoxantrone 10 mg/
mq on day 1, Dexamethazone 20mg days
1-5) and HyperCHOP (Adriblastine 60mg/
mq day 1, Vincristina 1,4mg/mq day 1,
Prednisone 100 mg/mq day 1-5, Cyclophos-

phamide 3 g/mq day 1) followed by DHAP
(1-3 courses) and collection of blood progenitor cells and autologous BPCT. Conditioning regimen consisted of Mitoxantrone
60mg/mq and Melphalan 180mg/mq. Thirteen patients underwent full therapeutic
program while 2 patients received only FND/
HyperCHOP chemotherapy. Complete remission (CR) was obtained in 11/13 patients
(84,6%), partial remission (PR) in 2/13
(15,4%) [7/15 achived CR after FND/
HyperCHOP (46,6%), 6/15 achived PR
(40%) and 2/15 were not responder (NR)
(13,4%)]. During sequential chemotherapy
fever >38°C was observed in 6/15 patients
(40%); four patients required domiciliary
antibiotic therapy and two patients needed
hospitalization. Grade IV (WHO) neutropenia occurred in 4/15 pazients (26,7%) and
grade III neutropenia in 11 patients
(73,3%). Grade IV trombocytopenia was
observed in 3/15 patients (20%), grade III
in 8/15 patients (53,3%) and grade II in 4
patients (26,7%). Grade III mucositis occurred in 4/15 patients (26,7%). Only 6
patients underwent transplantation because
in 6 patients stem cells harvest was not
suitable for transplant and 1 patient refused
it. With median follow-up duration of 20
month, 2/13 patients developed disease
progression (and 1 died); 11/13 patients
are in CR, with a median event free survival of 26 months [95%CI (18-34)]. Three
out of four patients with BCL-2 positive follicular lymphoma achieved molecular remission following FND/HyperCHOP chemotherapy and remained BCL-2 negative after 19, 16 and 10 months. FND/HyperCHOP/
DHAP chemotherapy is feasible with not
negligible haematological and extrahaematological toxicity. Activity of this chemotherapy approach seems to be excellent
in particular for BCL-2 positive follicular
lymphoma. Difficult in collecting blood progenitor cells is probably due to lymphoma
biology or to previous chemotherapy. Further studies and a longer follow-up are
warrented to asses the outcome of these
patients with follicular lymphoma who
achieved molecular remission after FND/
HyperCHOP chemotherapy.
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AUTOLOGOUS
TRANSPLANTATION

P267
AUTOTRANSPLANT FOR
HEMATOLOGICAL MALIGNANCIES:
LAMINAR FLOW OR CLEAN ROOM?
A. LUCANIA, L. PEZZULLO, G. DE ROSA, B. ROTOLI

Department of Hematology, Federico II University,
Medical School, Naples, Italy
Aim of this study was to evaluate the feasibility of autologous bone marrow transplant (AuBMT) for hematological malignancies in conventional ward as compared to
sterile rooms. From 1990 up to the present
51 AuBMT have been performed in our institution (27 AML, 12 NHL, 7 HD, 5 MM). Of
these, 17 (10 from BM and 7 from PBSC)
were performed in sterile rooms (S), and
34 (23 from BM and 11 from PBSC) in single
rooms of the conventional ward (C). Conditioning regimens were 24 BuCy2, 4
BAmsaVC, 9 BAVC, 3 CBV, 6 BEAM and 5
Melphalan. There were no significant differences between C and S groups in terms
of days with fever, mucositis, diarrhoea and
i.v. antibiotic therapy (respective medians
in days: 1/1; 2/2.5; 0.5/1; 6/5). Documented infections were more numerous
(12/34, 35%) in the C group than in the S
group (4/17, 23.5%), without reading a
statistical significance (p=0.6). We confirmed a faster hematological recovery in
the PBSC group; in this group median days
of mucositis and i.v. antibiotic therapy were
respectively 1 and 2 days, while in the BM
group median days were 4 and 8 respectively (p=0.02 and 0.05). Only 1 patient of
the C group died in aplasia. AuBMT is a procedure feasible in the conventional ward,
using simple precautions of maximum
hygiene and no admittance of visitors.

P268
A RETROSPECTIVE COMPARISON OF
TUNNELLED AND NON-TUNNELLED
CENTRAL VENOUS CATHETERS (CVC)
IN BMT RECIPIENTS
G. IRRERA, A. ROSSETTI, R. CONDEMI, L. RUSSO,
M. AZZARÀ, D. CORTESE, O. IACOPINO, M. CUZZOLA, P. IACOPINO

Centro Trapianti Midollo Osseo, Az. Ospedaliera,
Reggio Calabria
Long term venous access is necessary in
BMT recipients for administration of blood
components, antineoplastic agents and frequent monitoring of blood parameters. The
initial costs of non-tunneled CVC are lower
than that of tunnelled CVC, but considerably higher costs might incur in non-tunnelled CVC as a result of more frequent
complications. We retrospectively evaluated
infectious and mechanical complications
occurred during the life of 201 implanted
CVC - 54 tunnelled (Group A) vs 147 nontunnelled (Group B). The lines were inserted
before autologous (166) or allogeneic (35)
BMT and the removal was determined by
reasons summarized below:
Removal for:

Infection CVC-related
Thrombosis

Tunnelled (A)

Non-tunnelled (B)

12

29

1

3

No longer useful

28

103

Death with CVC

3

12

Spontaneous go-out

1

9

The strains isolated by CVC coltures were
mainly Gram+ (Group A: 11 S. Epidermidis,
3 S. Species; Group B: 16 S. Epidermidis,
16 S. Species, 2 S. Oralis, 1 Acinetobacter,
1 Gemella Hemol. and 3 Pseudomonas).
Antibiotic barrier with high dosage of antibiotic was used if staphylococci were isolated by at least two consecutive culture.
This approach saved from removal 8 CVC
in the Group A and 6 in the Group B. The
mean duration of tunnelled and non-tunneled CVC was 142.1 and 24.1 days, respectively. The risk of complications is increased as the time of exposure to CVC,
therefore, we calculated the number of adverse events per 1,000 days. Although the
total number of adverse events was low,
untunneled CVC were removed more frequently because of complications. In conclusion, our data suggest that a tunneled
catheter makes more sense if it will be used
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before or after the transplant, despite the
initial expense.
Supported by AIL, Regione Calabria and UE

P269
THE ROLE OF AMIFOSTIN IN
CONDITIONING REGIMEN.
PRELIMINARY RESULTS
F. CICCONE, A. CHIERICHINI, C. CIABATTA, A. CENTRA,
E. CUPELLARO, S. GUARINO, S. NARDELLI

Department of Hematology  S. Maria Goretti
Hospital  Latina, Italy
Amifostin is a drug able to reduce chemotherapy-related damages as well as to
stimulate the stem cell growth. We planned
to use Amifostin at two different schedules
to prevent organ toxicity and possibly to
verify the maturative action on the stem cell
in different conditioning regimen of autologous marrow or blood trasplantation. 12
patients have been until now registered: 11
males and 1 female, median age 38 yrs. (r.
21  69), with diagnosis of AML (4 cases),
ALL (2), NHL (3), and MM (3). 6 patients
received a dose of 740 mg/sm (group A) and
6 a dose of 910 mg/sm (group B). In group
A , the conditioning regimen was: BUCY (2
AML), BAVC (2 NHL), HD-M (2 MM). We
didnt observe neither hypotension or other
severe adverse reaction, only mild nausea
and vomiting in 4/6 pts.; the chemotherapyrelated toxicity resulted: mucositis: grade
I-II 3/6  grade III-IV 0/6; cardiac, renal,
hepatic or pulmonary toxicity: 0/6; fever:
grade I-II 4/6  grade III-IV 0/6. In group
B conditioning regimen was: BIVC (2 AML
and 2ALL), BAVC (1 NHL), HD-M (1 MM); as
for immediate adverse reaction, all patients
showed quite good tolerance; as for organ
toxicity: mucositis: grade I-II 1/6  grade
III-IV 4/6; cardiac: grade I-II 2/6  grade
III-IV 0/6; renal: grade I-II 1/6  grade IIIIV 0/6; hepatic and pulmonary 0/6; fever:
grade I-II 2/6  grade III-IV 3/6. Time to
hematologic recovery didnt show remarkable differences in the two groups. Organ
toxicity was unrelevant and transient in the
majority of cases. Final remarks: the protective action of Amifostin in our preliminary
study seems largely confirmed; the use of
the higher dose (910 mg/sm) didnt give
any advantage, on the contrary, the most
important toxicities were distibuted in patients of group B. Time of take didnt seem

influenced by Amifostin, at least in our experience. In the future, we ll surely use the
standard dose of 740 mg/sm for all patients,
and improve our experience by a larger
amount of cases.

P270
PRETREATMENT WITH AMIFOSTINE
REDUCES EXTRAHEMATOLOGICAL
TOXICITY OF AUTOLOGOUS PBPC
TRANSPLANTATION
A. OLIVIERI, A. POLONI, D. CAPELLI, M. CONGIU*,
D. MASSIDDA, G. MARINO*, M. MONTANARI, M. OFFIDANI,
M. LUCESOLE, M. CANDELA^, G. SANTINI*, P. LEONI

Clinica di Ematologia, Ancona, Italy; ^Clinica Medica,
Ancona, Italy; *Div. di Ematologia, Genova, Italy
Amifostine (WR-2721; Ethyol), a thiol
compound, has been shown to protect normal tissues from radiotherapy, alkylating
agents and cisplatin-induced toxicity without loss of antitumor effects. Furthermore
amifostine showed to be effective in treating acute radiation mucositis but a possible
role in preventing mucositis and speeding
up auto-graft kinetics has never been investigated. We compared therefore two
groups of 33 and 35 patients, who respectively received (group A) or not (group B)
amifostine (740 mg/m2) in addition to the
conditioning regimen (containing Melphalan
HD alone or with Mitoxantrone or Busulfan
or Thiotepa) followed by the autologous
infusion of PBPC. The patients resulted
matched for age, sex, diagnosis, disease
status, conditioning regimen, pre-transplant
treatment and number of CD34+ cells infused. Amifostine was well tolerated at this
dose level. Vomit grade 1-2 was the more
important side effect (55%), only one patient developed grade 3 vomit. Hypotension and hypocalcemia occured in eight
patients respectively, however the interruption of infusion was never required. The use
of amifostine was associated with significantly less mucositis, since the incidence
of severe mucositis (grade 3-4) was 27%
in group A and 53% in group B (p=0.006).
Furthermore the median duration of severe
mucositis was 0 days in group A versus 7
days in group B (p=0.004). The incidence
and duration of analgesic therapy was also
significantly lower in group A (20% and 0
days), when compared with group B (68%
and 6 days) (p=0.0001). We also observed
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a lower incidence of severe vomit (9% vs
34%; p=0.01), diarrhea (3% vs 33%;
p=0.01), and nausea (3% vs 25%; p=0.01)
in group A in comparison with group B. No
differences were revealed between the two
groups of patients for the hematological
recovery assessed by days to achieve 500
PMN/µl and 20,000 PLT/µl. In conclusion
amifostine reduces the incidence and the
duration of severe mucositis, the use of
analgesic drugs after high dose Melphalan
(• 120 mg/m2) followed by PBPC autotransplant.

P271
ERYTROPOIETIN AFTER AUTOLOGOUS
STEM CELL TRANSPLANTATION CAN
REDUCE TRASFUSIONAL
REQUIREMENT?
C. CIABATTA, A. CHIERICHINI, C. CICCONE, E. CUPELLARO,
A. CENTRA, S. GUARINO, S. NARDELLI

Dept. of Hematology, S.Maria Goretti Hospital,
Latina
While G-CSF after transplantation (autologous as well as allogenic) is usually administered, the role of Erythropoietin in reducing the number of blood transfusions is still
debated. We report our experience, consisting in the association of these two growth
factors given on day +1 after auto stem cells
infusion (G-CSF 5 mcg/Kg/day and r-HuEPO 10.000 U in alternate days until Hb levels > 10 g/dl). 27 patients have been
evaluted: M 17, F 10, median age 40 (r. 1766); ANLL 5, ALL 3, NHL 8, LH 2, MM 9; 23
underwent auto-PBCP, 2 Bone Marrow, 1
BM+PBCP; conditioning regimens were :
BAVC or BIVC (HD-Ida), BEM, BEAM, BU-CY,
HD-M. The average of reinfused CD34 was
8,1x 10 /Kg. Median time to PMN > 500
mmc and Platelets> 50.000/mmc was 9
days (r. 1-24) and 10 days (r. 3-195) respectively. We evalueted transfusion requirement in packed red cells (PRC) units until
day + 30 and / or Hb> 10 g/ dl in 3 consecutive detections: median overall PCR infused was 2 U; if we consider the number
of transfusions related to diagnosis: ANLL
m.6 U (r. 2-12), ALL m.2 (r.2-8), NHL m.2
(r. 0-6), HL 0 and MM m.0 (r. 0-9); related
to conditioning regimen: BAVC 2 (r. 0-4),
BIVC 6 (r. 2-8), BU-CY 6 ( r. 2-12 ), BE (A)M
2 (r. 0-4), HD-M 0 (r. 0-8). We observed that
the highest transfusion requirement was
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directly related to disease (i.e. ALL, ANLL),
and then subsequently related to the schedule of conditioning regimen (most aggressive: BIVC, BU-CY); moreover we underlined the small number of PRC units transfused to the patients with Multiple Myeloma
and Malignant Lymphomas. In conclusion,
we presume that Erythropoietin really can
be useful in reducing transfusion need, but
some controlled trials should allow to remove any possible perplexity.

P272
PERIPHERAL BLOOD STEM CELL
TRANSPLANT. A SINGLE CENTRE
EXPERIENCE WITH NICOOL PLUS-DMC
E. CAMPANINI, A. BONINI, P. AVANZINI, L. MASINI,
F. MERLI, F. ILARIUCCI, G. RUSSI, R. BARICCHI, A. MAZZI,
L. ALBERTAZZI, M. BRINI, P. RIVASI, L. GUGLIOTTA

Unità Operativa di Ematologia, Servizio di
Immunoematologia e Trasfusionale, Laboratorio
analisi chimico-cliniche, ASMN, Reggio Emilia
Between May 1998 and April 1999 we
performed 34 hematopoietic stem cells harvests, 31 from peripheral blood and 3 from
bone marrow, in 23 adult persons; gender:
13 females and 10 males, median age 50
yrs (range 21-61 yrs). One of them was a
donor for a singeneic transplant while the
others were all patients; their diseases were
NHL (8), HD (4), MM (4), ANLL (2), ALL
(1), breast cancer (2), ovarian cancer (1).
All patients previously received several conventional chemotherapy courses; MM was
defined as small (2) and big (2) disease,
the disease phases of other patients were:
I CR (7), II CR (1), III CR (3), relapse (2),
resistant-relapse (2). Peripheral blood stem
cell mobilization was primed with G-CSF
alone at the dose of 10 µg/Kg (9 persons
included the donor), cyclophosphamide (7
g/m2) + G-CSF (6 pts), VID + G-CSF (1
pt), HD-ARA-C + G-CSF (1 pt), L-PAM (180
mg/m 2) + G-CSF (1 pt), HD-ARA-C +
Mitoxantrone + G-CSF (1 pt), epirubicin +
taxanes + G-CSF (1 pt). One pt with low
grade NHL was submitted to 3 consecutive
peripheral blood stem cell harvests according to a high-dose sequential therapy program. G-CSF was administered for a median of 9.2 days (range 4-15 days). The
beginning of the harvest was performed
according to the recovery of PMNs (>0.5 x
109/L), platelets (20 x 109/L) and circulating CD34+ cells. At the time of harvest the
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mean number of CD34+ cells was 98660/
ml, median 50540/ml, range 3600-457980/
ml. Pre-harvest Hb level was 10.9 g/dl
(range 7.9-16.8 g/dl), WBC 19.2 x 109/L
(range 2.7-58.1 x 109/L), platelets 140.1 x
109/L (range 14-382 x 109/L). A single harvest was enough in 17 pts. Mobilization and
harvest procedures did not show significative toxicity. At the end of the harvest median Hb level was 10.4 g/dl (range 7.8-14.4
g/dl), median Plt count was 81.4 x 109/L
(range 14-200 x 109/L), median WBC count
was 22.57 x 109/L (range 4-41.6 x 109/L).
Mean MNC number (x 108/Kg) was 6.0,
median 5.6, range 0.5-15.9. Mean CD34+
cells (x 106/Kg) were 8.3, median 5.6, range
0.6-33.2. Hematopoietic stem cells were
cryopreserved with Nicool Plus (Air LiquidDMC-France-PC SAN/SIO-1008) reducing
their temperature of 1°C/min until -40°C
and then with a reduction rate of 5°C/min
until -120°C. The in vitro vitality tests were
excellent (65-85%) with an elevated
clonogenic activity (CFU-GM x 104/Kg:
mean 81.5, median 59.8, range 5.4-318.9).
Ten patients were autotransplanted ; one
of them were submitted to a double transplant procedure; transplant-related toxixity
was very low. Peripheral hematopoietic recovery was: 9.9 days (range 9-14) to PMNs
>0.5 x 109/L, 15.6 days (range 12-36) to
Plt > 50 x 109/L. In conclusion, despite of a
small number of patients, Nicool Plus procedure seem to warrant a high efficiency
grade for stem cells cryopreservation. Excellent in vitro vitality tests and good peripheral blood cells recovery confirmed good
efficiency of the procedure.

P273
PURIFIED CD34+ APBSCT BY
CliniMACS: PRELIMINARY EXPERIENCE
IN ADULT PATIENTS WITH
HEMATOLOGICAL MALIGNANCIES
E. ORTU LA BARBERA, R. SERAFINI*, S. SICA,
G. MENICHELLA*, C. RUMI*, L. PIERELLI*, L. LAURENTI,
P. CHIUSOLO, S. CICCONI*, G. LEONE

Divisione di Ematologia, *Centro Trasfusionale,
Cattedra di Ematologia Università Cattolica del
Sacro Cuore, Roma
An optimal autologous transplantation in
patients with high risk hematological malignancies and/or with bone marrow involvement is the reduction of neoplastic contami-

nation in the graft. Immunomagnetic positive
CD34+ cells selection is one of the avaiable
tecnhnique for clinical application. Since
January 1999, in our Institution, five apheretic products, obtained from 5 patients with
hematological malignancies (4 NHL and 1
MM) were purified using CliniMACS (Miltenyi Biotech Inc.) device. The patients median age was 41 yo ( range 33-50) with a
median body weight of 60 kg (range 55120) and all pts were in disease progression
and/or with bone marrow involvement. One
large volume apheretic procedure per patient was able to obtain the transplant
CD34+ cell dose and the purification procedures were perfomed at the same day of
the apheresis. Selection procedures were
begun with a median value of CD34+ cells
of 412.6x106 (range 341.1-1107) and 6.9
x106 CD34+/kg (range 2.3-15.6) in the
apheretic products. After immunoselection
by CliniMACS device, a median value of
255.7x106 CD34+ cells (range 238.1-910.1)
and of CD34+ cells/kg of 4.9x106 (range
2.3-15.6) was obtained.The median purity
of CD34+ cells after selection was 96,1%
(range 90.1-99) with a median CD34+ cells
recovery of 72%8 (range 69,6-83.1). After
BuMel conditioning regimen, 3 patients
were reinfused (2 NHL and 1 MM) with selected CD34+ cells. A CD34+ cells dose of
9.6, 15.6 and 4.9 x106/kg respectively were
reinfused with early complete trilineage
engraftment in all patients (the one with MM
was previously submitted to APBSCT with
unselected cells). Our preliminary data
demonstrate the feasibility of CliniMACS
purification system in adult patients with
hematological malignancies, showing high
CD34+purity in the graft and good hematological recovery after high dose chemotherapy.
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EX VIVO TREATMENT BY MABTHERA
(ANTI-CD20) AND IN VIVO PURGING
OF PBSC GRAFT IN B CHRONIC
LYMPHOCYTIC LEUKEMIA (B-CLL)
PATIENT
S. VOLPE, G. MARCACCI, F. CAPONE, N. CANTORE, E. VOLPE

Servizio di Ematologia - UTIE - A.O. S. G. Moscati Avellino - Italy
Mabthera is a chimeric anti-CD20 monoclonal antibody (MoAb) that binds selec-
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tively the CD20 antigen found on the surface of malignant and normal B cells, and
shows cytotoxicity versus these cells.
Mabthera is the first antibody approved and
utilized for the treatment of low grade lymphomas. We are conducting a study in order to use Mabthera for in vivo purging of
residual B cells contaminating PBSC graft,
after the MoAb had been binded ex vivo
on the surface of B-lymphocytes before infusion, in B-CLL patients. We report the first
case of this study. A 48 year-old man with
B-CLL (stage Rai II) was treated by
Fludarabine 25 mg/mq for 5 days at 28 day
intervals for 4 courses. He achieved normal peripheral blood and bone marrow lymphocytes count, but immunophenotypic
analysis showed that 28.7 % of peripheral
blood lymphocytes and 35.7 % of bone
marrow lympho-cytes were CD19+ CD5+.
He has undergone PBSC mobilitation using
CTX + VP16 + rhG-CSF. Collection of PBSC
was performed on the 12th day by Fresenius
separator. The aphereses product contained
3.6 x 10^6 /Kg CD34+, and 29.7 % of the
total cells were CD5+ CD19+. Conditioning chemotherapy was BEAM regimen followed by reinfusion of the Mabthera manipulated harvest. In brief: PBSC were rapidly thawed at 37°C and normal saline (vol
1:2) was added drop by drop. After centrifugation (2500 rpm x 15 min.) the supranatant was discarded and the pellett
resuspended with 100 ml of RPMI 1640
medium. Mabthera was additioned (100 mg
for each bag) and after a 30' incubation (at
R.T.) the cells were washed with RPMI 1640
medium. Evaluations on the final material
showed a viability of 92% with a recovery
of 67% of the total CD34+ cells collected
prior to cryopreservation. The patient was
premedicated with acetamino-phen plus
diphenhydramine and the cells rapidly infused (2.4 x 10^6 / Kg CD34+ were finally
infused). Hematological recovery was on
16th day (PMN > 500 /mmc) and on 24th
day (Plts > 50.000 /mmc); complications
were limited to neutropenic fever and mild
mucositis. The patient is now in clinic-hematological remission 4 months after the
transplant with normal white blood count
and 0.07 % of the lymphocytes are CD19+.
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IMMUNOLOGIC RECONSTITUTION
AFTER AUTOLOGOUS TRANSPLANT
WITH BONE MARROW
OR PERIPHERAL BLOOD
STEM CELLS
G. DE ROSA, L. PEZZULLO, A. LUCANIA, M. CAVALCANTI,
E. COSENTINI, C. CACCIAPUOTI, B. ROTOLI

Depts. of Hematology and Immunohematology,
Federico II University Medical School, Napoli, Italy
We have investigated the immunological
reconstitution after autologous stem cell
transplant by enumerating lymphocyte subsets during the first year after transplant
in 18 patients who had received autologous
bone marrow (BM) and in 16 patients who
had received autologous peripheral blood
stem cells (PBSC). At three months the
PBSC group showed a more rapid recovery
of total lymphocytes and of CD3+, CD4+,
CD8+, CD19+ and NK cells. At 6 months
the BM group showed a higher number of
CD3+ and CD8+ cells, while the PBSC
group had higher number of CD4+ and NK
cells. At 12 months both groups had a similar number of CD3+ cells, but CD4+ and
NK cells predominated in the PBSC group,
while CD8+ and CD19+ cells predominated
in the BM group. Thus, it seems that the
source of stem cells can influence the relative proportion of lymphocyte subsets. A
transplant with PBSC cells brings about
earlier normalization of the CD4/CD8 ratio, while a transplant with bone marrow
cells is followed by inverted CD4/CD8 ratio even one year after transplant, due to
a selective expansion of CD8+ cells. It remains to be ascertained the biological
meaning of different patterns of repopulation; in particular, whether different patterns of immunological reconstitution are
relevant for the incidence of post transplant
relapses.
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FOLLOW-UP OF HHV-8 AND EBV
INFECTIONS IN PATIENTS
UNDERGOING ABMT
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ACUTE THROMBOCYTOPENIA AFTER
AUTOLOGOUS STEM CELLS
TRANSPLANTATION

P. GALIENI1, A. BONCI2, D. MOSCHETTINI2, D. LASZLO1,
S. POLLINI2, M. TOZZI1, D. DONATI2, G. SCALIA1,
G.M. ROSSOLINI2, F. LAURIA1

A. CHIERICHINI, F. CICCONE, C. CIABATTA, S. GUARINO,
E. CUPELLARO, A. CENTRA, S. NARDELLI

1 Cattedra e U.O. di Ematologia, 2 Dipartimento di
Microbiologia-Bilologia Molecolare, Università di
Siena, Italia
Detection and reactivation of human herpesvirus type 8 (HHV-8) has seldom been
taken into consideration after bone marrow transplantation (BMT). Epstein-Barr
virus (EBV) infection does not seem to cause
clinical problems in the setting of autologous and allogenic BMT, but sometimes
non-Hodgkin lymphomas related to the virus may appear after allogenic BMT. The
present study was planned to evaluate the
possible role and behaviour of HHV-8 and
EBV infections after autologous BMT
(ABMT). Twenty three adult patients performing ABMT have been analyzed for HHV8 antibodies by ELISA using recombinant
p65 antigen and IFA using BC-3 cell line in
their plasma samples. EBV antibodies were
evaluated using recombinant p18 or recombinant EBNA-1 antigen in ELISA test and in
IFA using P3HR-1 cell line. Patients were
monitored before ABMT, 90 and 180 days
after the stem cells infusion. Three out 24
ABMT procedures showed a positivity for
HHV-8 antibodies in IFA while no reactivity
to p65 was found before trasplantation. The
following samples showed no difference in
the antibody titre. All samples, except 2,
were positive for EBV antibodies before
transplantion. No change was observed
during the follow-up period. No patients
showed clinical signs related to both viruses
infections. So far our results suggest that
HHV-8 infection is not widespread in Italy.
Moreover, a HHV-8 and EBV reactivation
were not observed. Our data confirm that
ABMT procedure does not induce virus reactivation because of the weak immunosuppressive therapy, however we would
need more cases to verify these results.

Department of Haematology - S.Maria Goretti
Hospital - Latina  Italy
The wide application of autologous stem
cells transplantation in haematologic malignancies and longer follow-up, are showing onset of unusual side effects as other
blood disorders. We report two cases of
acute thrombocytopenia after autologous
transplantation. 1 th case report:
male,19yrs.,ANLL M4,C.R.,according to
AML10 protocol was randomized to receive
autologous bone marrow transplantation
after conditioning regimen BuCy. PMN
>1000/mmc day +20;PLT> 100.000/mmc
day +50. On day +70 PLT < 30.000/
mmc;marrow C.R. with dismorfic
magacariocytes; pannel for autoimmune
diseseases :negative; direct Dixons
test:positive; remission of acute thrombocytopenia with steroids for one month.
Relapse of acute leukemia after seven
months. 2nd case report: male,44yrs.,LNH
LGM IVm in P.R. with Fludarabine plus
Idarubicine; autologous peripheral stem
cells transplantation after conditioning regimen BAVC; PMN >1000/mmc day +15; PLT
>100.000/mmc day + 34.On day +150
PLT < 10.000mmc;pannel for autoimmune
diseases and direct Dixons test:negative;
bone marrow with increased number of
magacariocytes ;no signs of lymphoma.
Failure after steroids for one month After
four months persistent thrombocytopenia
without localizations of malignancy. Immunological manipulation due to intensive
prior chemotherapy and to conditioning
regimens may play a role on onset of this
blood disorders. Loss of T-suppressor clones
and modification in surface antigens of hemopoietic cells after transplant process
should be investigated.
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CYCLOSPORIN FOR THROMBOTIC
THROMBOCYTOPENIC PURPURA AFTER
AUTOLOGOUS PERIPHERAL STEM CELL
TRANSPLANTATION: CASE REPORT
M. BRUNORI, V. AGOSTINI, A. OLIVIERI, S. RUPOLI, P. LEONI

Dept. of Haematology, Ancona University of Medicine
Thrombotic thrombocytopenic purpura
(TTP) is characterized by thrombocytopenia, microangiopathic haemolitic anaemia,
neurological symptoms, renal impairment
and fever. TTP is often secondary to other
diseases or to the use of some drugs. It
can also be associated with autologous or
allogeneic bone marrow transplantation
(BMT). The incidence in allograft and autograft recipients is about 14% and 7%,
respectively. Several factors may be involved in the pathogenesis of the TTP following BMT. These include red cell fragmentation commonly observed after autologous
or allogeneic BMT, graft versus host disease,
and intensive conditioning therapy. Although Plasma Exchange (PE) is very effective for classic TTP with a complete response of 70-80%, results of PE in the
management of TTP following BMT are disappointing. Consequently other therapeutical options including immunosoppressive
drugs should be performed. Cyclosporin A
(CyA) 300mg/die was first used in TTP
management in 1993 with a durable remission of the disease. Only in few reports CyA
was used in TTP following autologous BMT
with complete response. In September
1995, a diffuse large cell non Hodgkin Lymphoma (NHL), stage IIIB was diagnosis in
a 43-year-old man. The treatment consisted
of six courses of CHOP (cyclophosphamide,
doxorubicin, vincristine and prednisone),
resulting in complete remission (CR). In
November 1997, he relapsed and was
treated with three courses of DHAP
(Cisplatin, Aracytin, MESNA, Prednisone)
achieving a second CR. In March 1998, he
underwent autologous stem cell transplantation, preceded by BEAM (Carmustine,
Etoposide, Aracytin Melphalan) regimen as
conditioning therapy. In June 1998, TTP was
diagnosed based on severe anemia, thrombocytopenia (Plt<10x109/l), red cell fragmentation, renal impairment and increase
of lactic dehydrogenase (LDH). Treatment
with PE (15x) combined with acetylsalicyc
acid led to a partial response with normal-
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ization of both LDH value and creatinine,
while the value of haemoglobin (Hb) and
Plt did not improve. In September 1998,
the patient had a relapse that was characterized by thrombocytopenia (Plt<10x109/
l), anemia, renal impairment, high LDH
level. Despite a new treatment with PE
(10x) no stable remission was obtained.
Consequently conventional therapy was discontinued and CyA 300mg/die orally was
instituted achieving a good response with
fast increase of Plt count > 10x10 9 /l.
Cyclosporine therapy was continued for three
months with increase of Plt count above
50x109/l and with normalization of the other
parameters. This report shows that
cyclosporin can be an attractive and effective treatment for post autologous BMT TTP.
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AUTOAGGRESSION SYNDROME
ASSOCIATED WITH AUTOLOGOUS
STEM CELL TRANSPLANTATION
G. MESSINA, G. IRRERA, G. CONSOLE, M. MARTINO,
G. PUCCI, A. PONTARI, §M.C. ARCIDIACO, F. MORABITO,
§ G. POETA, P. IACOPINO

Centro Trapianti Midollo Osseo e Terapie EmatoOncologiche Sovramassimali, Dip. di Emato-Oncologia;
§Div. di Dermatologia, Azienda Ospedaliera BianchiMelacrino-Morelli, Reggio Calabria
Classically, GVHD is depending by the
action of donor lymphocytes to the foreign
histocompatibility antigens of the recipients.
Surprisingly, this syndrome can occur after
syngenic BMT or ABMT at the earliest recovery of lymphocytes. Autologous GVHD
might represent the disorder of immune
system after high dose chemotherapy which
can introduce the cytokine storm, a number of new auto-neo-antigen, with potential graft versus leukemia effect as well
adverse graft versus host disease. From
1992 to 1998, we evaluated the incidence
and the outcome of auto-GVHD in 251 ABMT
performed in our unit. It developed in eight
patients (age 40 - 57 yrs) with advanced
Breast Cancer (7 pts) and Non Hodgkin
Lymphoma (1 pt). Patients received CTCb
(4) or Thiotepa plus Melphalan (2 pts) or
Thiotepa plus Mitoxantrone (1 pt) or BEAM
(1 pt with NHL) as conditioning regimen
followed by infusion of peripheral blood
stem cells. All patients were treated with
G-CSF (5 µg/bw/d) from day +3 until day
of the engraftment. The mean recovery time
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of ANC > 100//µl and of PLT count > 30.000/
µl was 8.6 d. (r. 8-10) and 11.8 d. (r. 918), respectively. During the early phase
of the engraftment, 6 patients showed a
maculopapular skin rash, extending to wide
part the bodily surface, with general malaise and, in 5 cases, with fever <38°C in
absence of signs infection. The same symptoms were seen late (+21, +33 d) in two
cases. The majority of the patients showed
a rapid resolution of the clinical picture after therapy with Metilprednisone (1 mg/kg/
bw/d). Only in the patient with LnH, highdose steroid (up to 5 mg/kg/bw/d) plus CyA
has been necessary. Skin biopsy was performed in 4 patients. Five out of eight are
alive, while 3 patients died for disease progression. This syndrome is frequently observed in patients with breast cancer, while
is a rare event in those with haematological
disease. Unfortunately, we could not have
documented a evident GvL or GvT effect.
Supported by AIL, Regione Calabria and UE
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LUPUS LIKE ANTICOAGULANT AFTER
TANDEM AUTOLOGOUS
TRANSPLANTATION IN A PATIENT
WITH MULTIPLE MYELOMA
M. SAVARINO, A. CUOGHI, A. DONELLI, M. MARIETTA, F. NARNI

Dept. of Medical, Oncological and Radiological
Sciences. University of Modena. Section of Hematology
On february 1998 a 41-year-old man was
diagnosed as having light chain (k) multiple myeloma, stage IIIB with a creatinine
value of 3 mg/dl and normal cardiac, liver
function, and good performance status. The
coagulative parameters (PTT and PT) were
in the normal range. The patient was treated
with four courses of VAD chemotherapy.
Peripheral blood progenitor cells (PBPCs)
were collected after mobilization with cyclophosphamide (7 gr/m2). The patient was
then treated with two consecutive courses
of high dose chemoterapy: the first one with
melphalan (200 mg/m2) and the second
one with melphalan (120 mg/m2) and
busulphan (12 mg/Kg) both with support
of the collected PBPCs. The hematologic
recovery was obtained within the first 10
days in both. After about a month from the
second treatment, we found an increased
PTT (R=2,34) not corrected at the mixing

test. The search for Lupus Like Anticoacoagulant (LAC), conducted according with
the Subcommittee on Lupus Anticoagulant/
Antiphospholipid Antibody of the Scientific
and Standardization Committee of the ISTH
directives, was positive whereas the
anticardiolipin antibodies was in the normal range. The patient is still asymptomatic and in good partial remission. At
present the immunologic status is the following: WBC 6.500/ul, total lymphocyte
1690/µl, CD3 1318/µl, CD4 270/µl, CD8
1030/µl, CD19 84/µl, CD16 236/µl; IgG
1200 mg/dl, IgA 86 mg/dl, IgM 759 mg/dl.
Further studies for the determination of autoimmunity in this patient are ongoing. At
the immunofixation analysis a serum k free
chain is detectable. In a retrospective study
lupus inhibitors have been reported in about
3% of the patients after BMT as manifestation of mild autoimmunity at the immunologic reconstitution. In this report the LAC
positivity occurred only after the second
high dose chemotherapy treatment and this
maybe related to the use of Busulphan..
The time course of LAC positivity will be
evaluated and the possible association with
further autoimmune symptoms and/or
thrombotic phenomena will be assessed.
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LONG-TERM MORPHOLOGICAL,
IMMUNOLOGICAL AND
CYTOGENETICAL EVALUATION AFTER
AUTOLOGOUS STEM CELL
TRANSPLANTATION
L. LAURENTI, S. SICA, G. DONOFRIO, G. ZINI, P. CHIUSOLO,
S. CICCONI, F. SORÀ, N. PICCIRILLO, M. GARZIA,
S. DE MATTEIS, G. LEONE

Divisione Ematologia Istituto di Semeiotica Medica,
Università Cattolica Sacro Cuore-Roma
We retrospectively evaluated the incidence of morphological dysplasia, immunological reconstitution and cytogenetic,
after selected or unselected peripheral blood
stem cell transplantation (PBSCT). All patients had to fulfill the following criteria: 1)
at least 12 months of follow-up, 2) continuous complete remission without chemoradiotherapy or other biological response
modifiers, 3) absence of cytogenetic alterations at transplantation. Fifty patients were
included in this study and were submitted
to 106 annual evaluation (2.12 per ptz).
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Twenty-eight were male and 22 were female, median age was 41 years (19-62).
Twenty-five patients were affected by NHL,
13 MM and 12 HD. Thirty-six patients were
submitted to unselected PBSCT and 14 to
CD34+ immunoselected PBSCT after conditioning regimen (BuMel 20 pts, BuCy2 19
pts, BEAM 9 pts, HDMel 2 pts). All patients
achieved complete remission after transplantation with a median follow-up of 24
months (12-97). We did not find cases of
MDS or sAML according to FAB classification
but some of them showed lineage dysplasia
as dyserithropoiesis, dysgranulopoiesis, or
dysmegakaryocytopoiesis. Cytogenetical
abnormalities as: del (5) (q14q34) and loss
of Y, with normalization at the subsequent
control, were found in two patients. Immunological study showed total T lymphocytes
CD3+ and B lymphocytes CD19 within the
normal range (CD3+ median value: 1242
x 106/L, range 46-5435), (CD19+ median
value: 293 x 10 6 /L, range 73-2770).
Persistant reduction of CD4+ cells (median value: 407 x 106/L, range 40-1146)
with concomitant increase of CD8+ cells
(median value: 724 x 106/L, range 1084719) have produced imbalance of CD4/8
ratio (median value: 0.6 range 0.1-1.6).
Effector cells as T activated cells CD3HLADR+ and NK population CD16-56+ were
increased respect to normal range
(CD3HLA-DR+ median value: 293 x 106/L,
range 43-2420) (CD16-56 median value:
223 x 106/L, range 38-1451).

P282
RENAL CARCINOMA IN TWO PATIENTS
WITH POOR PROGNOSIS NHL TREATED
WITH HIGH-DOSE CHEMOTHERAPY
AND PERIPHERAL STEM CELL
AUTOTRANSPLANTATION
F. CARACCIOLO, F. PAPINESCHI, E. BENEDETTI,
E. CAPOCHIANI, N. CECCONI, G. CARULLI, A. AZZARÀ,
B. ROSAIA, R. FAZZI, F. TONELLI, G. CERVETTI, M. PETRINI

Dip. di Oncologia, Divis. di Ematologia; Università
degli Studi di Pisa Azienda Ospedaliera Pisana
Solid tumor occurrence is not a rare event
in patients affected by lymphoid malignancies. The development (or the progression)
of second malignancies is a potential complication after cytotoxic therapy. We report
two cases of aggressive NHL who were
treated with high dose chemotherapy and
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PBSC transplantation and underwent surgery for renal carcinoma. Case # 1: 44years-old woman, NHL subtype G W.F., clinical stage III B, treated with ProMACECytaBOM and subsequently with HDS regimen and auto-PBSC transplantation (according to Gianni et al, N Engl J Med 1997).
At pretransplantation evaluation a TC scan
revealed a renal lesion; the biopsy showed
renal carcinoma. The patient was nefrectomized, and six weeks after surgery was
performed haematopoietic auto-transplantation with PBSC. At + 141 the patient died
for metastatic cancer, in CR for NHL. Case
# 2: 48-years-old man, NHL subtype H WF,
clinical stage IV A, treated with HDS regimen and auto-PBSC transplantation. At
pretransplantation evaluation TC scan confirmed the presence of a nodular lesion of
the kidney (also present at time of diagnosis). The patient underwent haematopoietic
auto-transplantation with PBSC. At +515
the patient was nefrectomized for renal cell
carcinoma. At +540 the patient is alive and
well, in CR for NHL. Discussion. Some studies have showed that in 5% of autopsies otherwise performed is present a malignant
renal lesion (Paulson in De Vita Prat Oncol
1985). These two reports suggest to evaluate carefully all residual kidney lesions after chemotherapy and to define the optimal
timing of the surgical treatment for carcinoma.
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PBPC COLLECTION AFTER G-CSG
ADMINISTRATION: SINGLE CENTER
EXPERIENCE IN 139 PATIENTS
A. BOSI, R.SACCARDI, S. GUIDI, M.P. MARIANI, S. CIOLLI,
R. CAPORALE, F. PAGLIAI, L. LOMBARDINI, A.M. VANNUCCHI,
P. ROSSI FERRINI

U.O. Ematologia, Servizio Trapianti Midollo Osseo,
Azienda Ospedaliera Careggi, Firenze
Between august 1994 and April 1999, 139
pts (F/M 87/52, median age 44 years, range
16-62) diagnosed with NHL(45), breast
cancer (44), HDG (19), MM (25), AML (2),
ALL (1), AL (1), WD (1), Evans S. (1), were
submitted to PBPC collection after G-CSF
administration (10-15 µg/Kg) in steadystate. Collections started at day 4 of G-CSF
administration. No major side effects were
observed and all pts completed the mobilization procedure. A total of 324 PBPC col-
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lections were performed (2.4/patient, range
1-5). Collections were done by a continuous flow cell separator CS3000 (Baxter); a
median of 10 Liter/harvest (range 5-12) of
PB were processed. In each harvest a median number of 18.56x109 TNC (range 0.1662.2), 3.03x108/kg TNC and 1.37x106/Kg
of CD34+ respectively were collected. For
each patient the number of TNCx10 9,
TNCx108/Kg and CD34x106/kg were respectively 39.68 (4.28-127.11), 6.51 (0.3624.9) and 3.51 (0.05-31.42). In 30% of
patients (42/139) the number of collected
CD34+ resulted lower than 2x106/Kg; in
these conditions a second mobilization or
BM harvest was performed. The major risk
factor for collection failure was a heavy previous chemo-radiotherapy. These results
show that, without any mobilizing chemotherapy, we achieve an adequate collection
of PBPC. This procedure could be of interest for PBPC strategy organization.
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HIGH-DOSE ETOPOSIDE WITH
GRANULOCYTE COLONY-STIMULATING
FACTOR FOR THE MOBILIZATION OF
PERIPHERAL BLOOD PROGENITOR
CELLS: EFFICACY AND TOXICITY
G. PUCCI, M. MARTINO, G. IRRERA, G. CONSOLE,
G. MESSINA, A. PONTARI, I. CALLEA, A. DATTOLA,
G. BRESOLIN*, F. MORABITO, P. IACOPINO

Centro Trapianti di Midollo Osseo, *Servizio di
Immuno-Ematologia e Trasfusioni, Az. Ospedaliera
Bianchi-Melacrino-Morelli, Reggio Calabria
Chemotherapy alone or in combination
with granulocyte colony-stimulating factor
(G-CSF) is administered to mobilize peripheral blood progenitor cells (PBPC). Cyclophosphamide (CTX) is commonly used for
this scope. We previously demonstrated that
high-dose etoposide (2 g/m2) represents an
effective alternative for mobilization of PBPC
even when other regimens including CTX
failed. The aim of this study was to compare high-dose with lower doses of
etoposide on PBPC mobilization and toxicity in 14 patients affected by different neoplastic diseases (2 acute leukemias, 4 nonHodgkins lymphomas, 2 chronic lymphocytic leukemias, 2 brain tumors, 3 breast
cancers and 1 chronic myeloid leukemia).
PBPC had failed to mobilize after high-dose
CTX (4-7 g/m2) and G-CSF (5µg/Kg) in 10

patients; after docetaxel (100 mg/m2) and
G-CSF (5µg/Kg) in 3 patients; and after GCSF (10µg/Kg) alone in 2 patients. Four patients were untreated. Three patient groups
were formed according to dosage of
etoposide (8 patients at 2g/m2; 4 patients
at 1.6g/m2; 2 patients at 1g/m2). All patients received daily G-CSF (5µg/Kg). Subsequent leukaphereses were performed by
AS104 Fresenius cell separator using a C4Y
device (Biofil, Mo, Italy). CD34+ cell content was assayed with a target total cell
collection of 2x106 CD34+ cells/Kg. Median
number of harvested CD34+ cells/Kg were
in the first group, 4.2 (1.4-9.5) and 4.9
(range 0.4-18) in the second one. In the 2
patients of the third group the number of
CD34+ cells/Kg harvested were 2.6 and
32x106. Three cases experienced mucositis WHO grade I, 4 cases needed platelet
support and 5 received blood transfusion.
None of these patients belonged to the third
group. In conclusion, high dose etoposide
represents a valid alternative in patients in
which previous mobilization therapies have
failed. However, additional cases should be
studied to establish whether etoposide administered at lower dose (1 g/m2) provides
efficient mobilization as well lower toxicity.
Supported by AIL, Regione Calabria and UE
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FACTORS INFLUENCING THE RECOVERY
OF CIRCULATING PROGENITORS CELLS
(PBSC) IN PATIENTS WITH MULTIPLE
MYELOMA (MM)
S. CABERLON, G. PAGNUCCO, A. CORSO, L.VANELLI,
M.A. MAIOCCHI, A. TENORE, F. LUNGHI, E. BRUSAMOLINO,
M. LAZZARINO, C. BERNASCONI

Istituto di Ematologia, Università di Pavia. Divisione
di Ematologia, Policlinico S. Matteo IRCCS, Pavia
We have studied the factors influencing
PBSC mobilization after HD-CTX plus G-CSF
(Filgrastim, 5 µg/Kg/day) in 53 consecutive pts with MM included in the autologous PBSCT program of our Center between
November 1995 and March 1999. HD-CTX
was the first treatment in 3 pts, 28 pts had
received prior treatment with VAD regimen,
in 22 pts HD-CTX was used after MPH+PD
or multiple regimens including local RT or
alpha-IFN. CTX was used at a dose of 4 g/
m2 in 54 pts and of 7 g/m2 in 8 pts. PBSC
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collection was started when the absolute
number of CD34+ cells in the blood exceeded 20/µL. We have done 114
leukapheresis in 51 pts with a mean CD34+
cells content of 3.3 x10^6/Kg (range 0.119.9); in 34 pts the total number of CD34+
cells exceeded 4 x10^6/Kg; this target was
achieved with 1 leukapheresis in 7 pts, with
2 in 21 pts and with 3 or more in 6 pts. In
16 pts the total number of CD34+ cells
was lower than 4 x10^6/Kg. 2 pts didnt
have a sufficient mobilization. A second
mobilization round with HD-CTX plus G-CSF
was done in 8 pts, only in 5 the apheresis
procedure was possible. We have found that
the following factors have an adverse impact on PBSC mobilisation and collection:
1) a time interval from diagnosis of MM >
24 months: mean value of CD34+ cells/µL
in the blood 15 vs 39; mean leukapheretic
product 1.9 vs 3.6 x10^6/Kg; median interval from HD-CTX to leukapheresis 13 vs
11 days; total number of CD34+ cells collected 61 vs 309 x10^6/Kg; % of successful leukapheresis 19 vs 31. 2) prior chemotherapy with alkylating agents and alphaIFN: mean value of CD34+ cells/µL in the
blood 18 vs 39; mean leukapheretic product 2.2 vs 4 x10^6/Kg; median interval
from HD-CTX to leukapheresis 12 vs 11
days; total number of CD34+ cells collected
116 vs 254 x10^6/Kg; % of successful
leukapheresis 13 vs 39. 3) furthermore pts
with refractory MM had lower PBSC collection: mean value of CD34+ cells/µL in the
blood 7.3 vs 52; mean leukapheretic product 0.9 vs 4.2 x10^6/Kg; median interval
from HD-CTX to leukapheresis 13 vs 11
days; total number of CD34+ cells collected
30 vs 80 x10^6/Kg; % of successful
leukapheresis 3 vs 31.

P286
PERIPHERAL BLOOD STEM CELL
(PBSC) MOBILISED BY G-CSF IN
MULTIPLE MYELOMA (MM) PATIENTS
FOLLOWING TWO DIFFERENTS
TREATMENT MODALITIES
M. RIBERSANI, M.T. PETRUCCI, G. LA VERDE, S. TRASARTI,
R. BELLUCCI, N. VILLIVÀ, A. PULSONI, G. AVVISATI,
F. MANDELLI

Ematologia, Dipartimento di Biotecnologie Cellulari
ed Ematologia, Università La Sapienza, Roma
Background: Using standard chemo-

therapy for MM patients, no cures have been
observed and only 5% of patients live longer
than 10 years. During the last 10 years, a
number of studies have shown that autologous stem cell transplantation is a useful
salvage therapy for refractory and relapsed
MM and a safe and effective consolidation
therapy for patients responding to initial
conventional chemotherapy. We report our
experience in mobilizing PBSC by G-CSF
after 2 different schedules of cyclophosphamide (CTX) administration and dosage.
Patients and Methods: From November
1991 to January 1999, 59 consecutive newly
diagnosed MM patients (pts) with a median
age of 47 yrs ( range 32-59 yrs), responding to standard chemotherapy, entered this
evaluation. Before mobilization of PBSC with
5 µg/Kg/day of G-CSF, 25/59 pts (45.7%)
received 7 gr/m2 of CTX on day 1 (group A)
and 34/59 pts (54.3%) received 1.2 gr/m2
of CTX on day 1 and 3 (group B). Of the 59
pts, 28 were males and 31 females, as for
the type of MC: there were 35 IgG, 16 IgA,
2 IgD and 6 BJ. Clinical and biological characteristics were similar between the two
groups. Results: Results as median value
and range are reported in the following
table:
# CD34+
Collected
x106/Kg

#
apheresis

Days to
PLTS
>50000

Days to
%
PMN
Response
>500
>50%

Group A:
(# = 25)

8.16
(2.75-39,8)

3
(1-5)

14
(9-106)

11
(6-19)

92

Group B:
(# = 34)

3.33
(2.09-13.1)

1
(1-3)

15
(8-40)

13
(8-24)

85

All patients in group B were treated as out
patients without severe toxicities. While
those in group A required hospitalization.
Conclusions: The obtained results indicate
that lower dose are similar to higher dose
of CTX as for PBSC collected, days to PLTS
and PMN recovery and rate and type of response. However, only a longer follow-up
will clarify whether or not there is difference in term of response and survival duration in the two different groups of patients.
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P287
RETROSPECTIVE ANALYSIS OF THREE
DIFFERENT LEVELS OF HIGH DOSE
CYCLOPHOSPHAMIDE AS A
PERIPHERAL BLOOD STEM CELL
MOBILIZING THERAPY

P288
COLLECTION OF PERIPHERAL BLOOD
PROGENITOR CELLS: EVALUATIONS TO
OPTIMIZE THE CD34+ YIELD

P. MAZZA, G. PALAZZO, B. AMURRI, M. CERVELLERA,
A. MAGGI, G. PRICOLO, L. STANI, A. PRUDENZANO

Servizio di Ematologia e U.T.I.E.  Servizio
Immunotrasfusionale° Azienda Ospedaliera S.G.
Moscati  Avellino

Div. of Haematology, G. Moscati Hospital, Taranto
We report a retrospective analysis of 51
pts with several malignancies undergoing
autologous PBSC transplantation and receiving high dose cyclophosphamide (CTX)
as mobilizing therapy. The role of three
schedules of CTX was investigated: 16 pts
received 3-4gr/sqm CTX, 14 pts received
5-6 gr/sqm CTX whereas the remaining 21
pts were treated with 7gr/sqm CTX. The
different schedule of CTX administered in
each group was related to the disease, the
age of patient and often to the cardiac status. Two patients of the first group were
not evaluable since they never reached the
minimum number of CD34+ cells
(2.5x10^6/kg). The median age of patients
in the third group was significantly lower
than the other two groups (41.9 yrs vs. 60.1
and 61.7 yrs respectively) because pts.
older than 60 years never received more
than 5 gr/mq CTX. The median number of
aphereses in each group resulted inversely
correlated to the dose of CTX: 2.28 collections in patients receiving 4gr/sqm CTX,
1.92 in those receiving 5-6 gr/sqm CTX and
1.76 in the group receiving 7 gr/sqm CTX.
Moreover , the total number of CD34+ cells
harvested increased with the dose of CTX
administered: 6.96x10^6 CD34+cells/kg,
8.18x10^6 CD34+cells/kg and 10.8x10^6
CD34+ cells/kg were collected respectively
in patients receiving 4gr/sqm, 5-6gr/sqm
and 7 gr/sqm CTX. The need of hospitalization in order to receive supportive care
was 1/16 patients (7%) in the first group,
6/14 pts (42%) in the second group and
14/21 (66%) in the third one. No procedure-related deaths were observed. In conclusion, the schedule of CTX 5gr/sqm seems
to exert a sufficient mobilization of
CD34+cells in all patients, no major side
effects and an acceptable need for supportive care.

G. MARCACCI, S. VOLPE, N. CANTORE, F. CAPONE,
R.P. CARRAFIELLO°, A. VOLPE, E. VOLPE

In order to optimize the timing of mobilized peripheral blood CD34+ progenitor
cell (PBPC) collection, we evaluated 45 patients after mobilizing chemotherapy treatment (14 MM after CTX 7 gr/sqm + G-CSF;
23 NHL after CTX + VP16 + G-CSF; 8 AML).
The first CD34+ evaluation was performed
when WBC count was > 800/mmc. In this
first day of evaluation, we never performed
PBPC apheresis in any case, even if CD34+
>20/µl: in fact, we never observed a CD34+
decrease in the successive day of evaluation. In the second day, we newly evaluated CD34+, their absolute count number
and the difference (∆I) between the count
of the second day respect to the first day.
When ∆I > 2.5, we performed PBPC
apheresis, only if a final CD34+ yield > 3 x
106/kg was preview (with a theoric estimation referred to 10 L of processed blood and
50% of efficiency). Patients, who didnt
satisfied this preview goal, were remanded
to a third day of evaluation, even if CD34+
count was > 20/µl. Patients with ∆I > 2.5
never showed a CD34+ decrease, in the third
day of evaluation. A total of 34 patients
showed a ∆I > 2.5 in first evaluation : 10
performed PBPC collection in second day
and 24 in third day. Two patients, with ∆I <
2.5 in first evaluation, reached successively
a ∆I > 2.5, satisfing so our timing criteria
and therefore, they performed PBPC collection in the fourth day. A total of 36 patients performed a single PBPC apheresis,
with a mean of 7.2 ± 6.2 x 106/kg CD34+
(range 2.2  33.9; median 5.9). The 9 patients, with ∆I < 2.5 in all daily evaluations,
have performed 2 apheresis each one, with
a mean of 1.4 ± 0.4 x 106/kg CD34+, for
each harvest. By this method of CD34+
evaluation, we performed, in the 45 examined patients, a total of 54 PBPC apheresis,
with a mean of 1.2 apheresis/patient. Our
data show that, in adjunct to the absolute
number of peripheral CD34+ cells, the estimation of ∆I during the CD34+ mobilizing
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program, could represent the main tool to
suggest us on the timing to perform an
optimal PBPC collection.

M. MONTILLO, A. TEDESCHI, *A. OLIVIERI, R. CAIROLI,
*M. MONTANARI °F. FERRARA, A. NOSARI, L. SANTOLERI,
*P. LEONI, E. MORRA

Dept of Haematology Niguarda Ca Granda Hospital
Milan, *University Dept of Haematology Torrette
Hospital Ancona and °Dept of Haematology
Cardarelli Hospital Naples
High dose chemotherapy followed by PBPC
reinfusion is reported to improve survival
in a wide variety of hematologic malignancies. Some concern was brought forward
about factors influencing PBPC collection
and among them if purine analogs previous exposure impaires the success of the
procedure is still controversial. In order to
investigate PBPC collection in patients
treated with FAMP containing regimens for
acute leukemia we compared the yield obtained from these patients with others patients with acute leukemia that did never
receive purine analogs. Patients of both
groups had been previously treated with
anthracyclines and received G-CSF to mobilize CD34+ cells. The first group included
15 patients, 9 AML and 6 ALL, median age
was 27 years (range 16-56), they received
FAMP containing regimens as salvage
therapy as 7 patients were in relapse and 8
showed a resistant disease. The second
group was represented by 19 patients, 7
AML and 12 ALL, median age was 36 years
(range 18-63), all of them in first complete
remission. A successfully collection of
CD34+ >2.5 x106/kg was obtained in 73%
of patients treated with FAMP containing
regimens and in 63% of patients that did
not received FAMP. The collection characteristics of both group are shown in the table
below:
Acute Leukemia patients treated with FAMP

>2.5 x106/kg
<2.5 x106/kg

N° pts (%) Dx FAMP mg/sqm (range)

11 (73)
4 (27)

300 (150-300)
300 (150-450)

>2.5 x106/kg
<2.5 x106/kg

N° pts (%) Dx FAMP mg/sqm (range)

12 (63)
7 (37)

/
/

N° LK

2
/

In conclusion in our experience FAMP containing regimens seem not adversely influence stem cell yield in a group of heavily
pretreated patients with acute leukemia.

P289
PERIPHERAL BLOOD PROGENITOR
CELLS (PBPC) COLLECTION IN
PATIENTS WITH ACUTE LEUKEMIA:
IMPACT OF FLUDARABINE (FAMP)
PREVIOUS EXPOSURE

CD34+ cells

Acute Leukemia patients treated without FAMP
CD34+ cells

N° LK

2
/

P290
FLUDARABINE CONTAINING
REGIMENS SEVERELY IMPAIR
PERIPHERAL BLOOD STEM CELLS
MOBILIZATION AND COLLECTION IN
ACUTE MYELOID LEUKAEMIA
PATIENTS
R. PASTANO, G. VISANI, R.M. LEMOLI, P.P. PICCALUGA,
P. TOSI, M. MOTTA, S. RIZZI, G. MARTINELLI, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli - Università di Bologna - Italy
We studied the effects of an intensified
induction/consolidation treatment containing fludarabine (ICE-FLAN-FLAN) on mobilization and collection of PBSC in 31 consecutive untreated AML patients. CR rate
after induction was 68 %. After second
FLAN, allogeneic BMT was performed in 3
patients. To mobilize PBSC, 19 patients received 10 mg/kg/day G-CSF starting at day
+ 13 after FLAN, 13 (69%) of whom turned
out to be nonmobilizer. A second G-CSF
administration was performed in 10/13 patients and mobilization was either not
achieved (8/10) or insufficient (2/10). All
13 were subsequently submitted to bone
marrow harvest (successful in 12/13). ABMT
has so far been performed in in 10/12 cases.
The median times to recovery after ABMT
were not significantly different as compared
to previous series of patients treated with
ABMT after the same induction cycle (ICE)
followed by regimens without fludarabine
(NOVIA). An adequate amount of PBSC was
obtained in 6/19 patients , who were then
reinfused with a mean of 7.4 x 10 6 /Kg
CD34+ cells. Median times to platelet recovery were significantly longer than in a
previous series of 26 AML cases reinfused
with PBSC after treatment with the ICENOVIA induction-consolidation regimen
(125 vs 20 days to 20 x 109 Plt/L - p <
0.02; 218 vs 37 days to 50 x 109 Plt/L - p <
0.02). In addition, times for platelet recov-
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ery after ICE-FLAN-FLAN were not significantly different from those in the previously
cited group treated with ABMT performed
after ICE-NOVIA, without fludarabine. We
conclude that fludarabine-containing regimens severely impair mobilization and collection of PBSC in AML patients and seem
unsuitable when PBSC autotransplantation
is programmed.

P291
FLUDARABINE (FLUDA) COMBINATION
REGIMEN MAY ADVERSELY AFFECT
PERIPHERAL BLOOD STEM CELL
(PBSC) HARVESTING AND INFLUENCE
CD34+ SUBSET COLLECTION.
PRELIMINARY DATA
D. LASZLO, P. GALIENI, M. TOZZI, G. SCALIA, D. RASPADORI,
M. BOCCHIA, F. LAURIA

Dept. of Hematology, University of Siena, Italy
FLUDARABINE (FLUDA) based chemotherapy
has shown promising results as first-line
therapy in patients with hematological malignancies. However, some preliminary reports have focused the attention on the
possibility that this purine analogue may
affect PBSC yields. We evaluated PBSC collection from 12 consecutive patients, 4 with
acute myeloid leukemia (AML) and 8 with
low-grade non Hodgkin lymphoma (LGNHL), who received FLUDA based chemotherapy regimen before PBSC mobilization.
For each collection we evaluated
CD34+x106/kg cells, CFU-GMx104/kg and
CD34+/CD33-x106/kg, to distinguish early
stem and multipotent progenitor cells.
Among the 4 AML patients, one had an unsuccessful mobilization, while the other 3
patients harvested ³ 3.5 x106/kg CD34+.
Among the 8 LG-NHL, two (25%) had an
unsuccessful mobilization, and 5 a suboptimal yield (< 2 x106/kg CD34+). CD34+/
CD33- subset collection was poor both in
AML than in LG-NHL patients, with a median value of 0.28 x106/kg, and 0.03 x106/
kg, respectively. Patients submitted to PBSC
transplantation, showed a slower kinetic of
platelets engraftment (+120 d in AML patients, + 30 d in LG-LNH) when compared
to non-fludarabine treated patients showing similar characteristics at mobilization
and receiving the same conditioning regimen. Despite the low number of patients

and of blood stem cell collections and PBSC
transplantation performed, our preliminary
data seem to be in agreement with previous very preliminary reports on the role of
FLUDARA in affecting PBSC collection in terms
of CD34+ cells. Moreover, it is conceivable
that FLUDARA may play an adverse role also
on CD34+CD33- yields, that might influence
engraftment platelet kinetic in PBSC transplantation.

P292
PROGENITOR CELL MOBILIZATION,
HARVEST AND REINFUSION:
FEASIBILITY OF THE PROCEDURE IN
ELDERLY NON-HODGKINS LYMPHOMA
PATIENTS
P. GAVAROTTI, F. ZALLIO, L. BERGUI, D. CARACCIOLO,
A. CUTTICA, A. CUCCI, F. GIARETTA, W. TASSI, A. PILERI,
C. TARELLA

Dip. Med. Oncol Sperim., Chair of Hematology, and
Blood Bank; Az Osp S.Giovanni Battista, Torino
The use of mobilized peripheral blood progenitor cells (PBPC) has been introduced in
the last decade as a simple procedure for
chemoradiotherapy intensification in patients with non-Hodgkins lymphoma (NHL).
This strategy is now generally employed in
the management of high-risk NHL patients
aged less than 60-65 yrs. Few data are
available on the feasibility of PBPC harvest
and reinfusion in elderly NHL patients, aged
over 60-65 yrs. To address this issue, we
have evaluated the extent of progenitor cell
mobilization and the possibility of PBPC
collection and reinfusion in a series of 22
NHL pts. aged between 61 and 80 yrs. (median 68). Main patient clinical features included: histologic subtypes: Burkitts=1,
DLCL=10, mantle-cell=3, low grade=8; BM
involvement=11; high LDH=14; Stage IIIIV=19; Performance Status 3-4=18. Mobilization was induced by intermediate-dose
chemotherapy, consisting of cyclophosphamide 4 gr/sqm (16 patients), etoposide 1.5
gr/sqm (4 patients) or epirubicin 120 mg/
sqm (2 patients). G-CSF (5µgr/kg/day) was
always given following chemotherapy until
PBPC harvest. PBPC mobilization could be
elicited in 18 out of 22 pts. Median peak
values of circulating CD34+/µL and CFUGM/ml were 23 (range 4-210) and 1,530
(range 450-62,900), respectively. All pa-
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tients could undergo PBPC harvest; a median of 2 (range 1-3) leukaphereses were
performed, with a median processing of 9.6
blood liters per leukapheresis. No major
complication occurred during mobilition and
collection procedures. Median quantity of
harvested progenitor cells per patient was
4.7 x 106 CD34+/kg (range: 0.3-46) or 16.8
x 104 CFU-GM/kg (range: 1.6-209). So far,
PBPC have been reinfused following an intensified chemotherapy in 15 patients, with
excellent tolerability, with the exception of
a fatal pneumonia observeded in a patient
with cerebral NHL. Thus, the use of autologous PBPC is a feasible option in elderly
NHL patients, opening the way to new therapeutic strategies based on chemotherapy
intensification.

P293
MOBILISATION OF HEMOPOIETIC
PERIPHERAL BLOOD STEM CELLS IN
METASTATIC OSTEOSARCOMAS AND
HIGH RISK BRAIN TUMORS
M. BERGER, F. FAGIOLI, R. GHIGNONE, P. ASTARITA,
A. AVAGNINA, E. VASSALLO, A. BRACH DEL PREVER,
L. BESENZON, E. MADON

Department of Pediatrics- University of Turin- Italy
Introduction. Autologous peripheral
blood stem cells transplants permits an
increase of radio and chemotherapy in order to improve antitumor effect of treatment. The aim of our study was to evaluate the capacity of a single course of
Cyclophosfamide and Etoposide plus G-CSF
to mobilize hemopoietic stem cells in peripheral blood and to study hemopoietic
reconstitution after transplant both in untreated and heavely chemo-treated patients. Patients and methods. 19 patients
with metastatic osteosarcomas (4 with synchronous and 15 with metachronous metastasis) and 10 with high risk brain tumor
were enrolled in our study. Patients underwent a single course of Cyclofosphamide 4
gr/m2 and Etoposide 200 mg/m2 for three
days plus G-CSF 10 µg/Kg. Of each
apheresis CD34+ cells, CFU-GM and LTCIC were assayed.

Osteosarcoma patients underwent 2 courses
of Carboplatinum 1.8 gr/m2 and Etoposide
1.5 gr/m2 over four days while brain tumor
patients received a single course of Thiotepa
900 mg/m2 and Etoposide 1.5 gr/m2 over
three days. Results. We observed granulocyte engraftment (ANC>500) by day 11
(range 7-16) for osteosarcomas and by day
12 (range 9-16) for brain tumor patients.
Platelets engraftment was reached by day
15 (range 7-30) for osteosarcomas and by
day 35 (range 16-138) for brain tumor patients. No main differences were observed
between osteosarcoma patients with
syncronous or metachronous metastasis.
Each patient underwent a bone marrow
aspirate on day 28 and mononuclear cells
were tested for clonogenic ability.
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Conclusion. A mobilizing regimen with
Cyclofosphamide, Etoposide and G-CSF allows a high yield of CD34+ cells and CFUGM in each patients, while LTC-IC content
was lower in brain tumor patient apheresis.
Platelet engraftment and LTC-IC content on
day 28 after transplant was also slowler in
this latter group of children. This may be
due to a lower dose of LTC-IC infused or to
a major bone marrow microenviroment
demage of conditioning regimen. A study
of stromal cella to address this point is in
progress.

P294
ICE AS CONDITIONING REGIMEN IN
PBSC TRANSPLANTATION IN HIGHGRADE NON HODGKINS LYMPHOMA
A. BOSI, L. RIGACCI, M.P. MARIANI, R. ALTERINI, S. GUIDI,
F. INNOCENTI, R. SACCARDI, F. BERNARDI, A. VANNUCCHI,
L. LOMBARDINI, G. BELLESI, P. ROSSI FERRINI

Haematology Dept. and BMT Unit of Florence Italy
We report here the results of high dose
chemotherapy with ICE (Ifosfamide 3000
mg/m2 -6 5 4 -3, Carboplatin 500 mg/
m2 -6 5 4 , Etoposide 300 mg/m2 6 

5 -4) in a group of high-grade NHL patients
(pts). We have treated 31 pts from 1993
to 1997. Clinical characteristics were: female 15, male 16; stage I bulky 5, stage II
8, stage III-IV 18; 11 with sistemic symptoms; 14 pts had mediastinic bulky disease;
16 were in first complete remission (CR), 5
were in second or third CR, 7 were partial
responders and 3 refractory to chemotherapy. Peripheral blood stem cells were
mobilized in all patients with G-CSF 15 µg/
Kg for 3-4 days. No treatment-related mortality was observed. Nonematologic toxicity was minimal with 10% of severe mucositis (grade 3 WHO), 2 pts were noted to
have hepatic toxicity (grade 2 WHO). No
other clinically significant toxicities were
observed. After a median follow-up of 24
months (range 3  53) overall survival was
88%. The only clinical characterictic statistically significant for survival was stage (III vs III-IV). After a median follow-up of 21
months (range 1  51) 23 pts were freedom from disease, and disease-free survival (DFS) was 65%. These characteristics were significantly associated with DFS:
presence of bulky disease p .02 (93% vs
59%), stage I-II p .004 (100% vs 55%),
complete remission at ABMT p .007 (81%
vs 60%). We confirm the efficacy of this
condictioning regimen and its feasibility in
an heterogenic group of high-grade non
Hodgkins lymphoma patients.

P295
CONSOLIDATION RADIOTHERAPY
FOLLOWING HIGH-DOSE
CHEMOTHERAPY WITH PERIPHERAL
BLOOD PROGENITOR CELL (PBPC)
AUTOGRAFT IN LYMPHOMA PATIENTS
G. ROSSI, G CARTIA, D. CARACCIOLO, F. ZALLIO,
P. GAVAROTTI, C. TARELLA

Divisioni Universitarie di Radioterapia e di
Ematologia - Dip. Ospedaliero di Oncologia,
Az. Osp. S. Giovanni Battista di Torino
The high-dose sequential (HDS) chemotherapy regimen has been shown to be effective in the treatment of high-risk nonHodgkins lymphoma (NHL) and Hodgkins
Disease (HD). The regimen takes advantage of the use of mobilized PBPC for the
final autograft phase. At the University Division of Hematology in Torino, high-risk
NHL and relapsed HD patients (pts.) are
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generally managed with either original or
modified HDS. Pts. presenting with bulky
disease or with slowly responsive mass are
candidate to receive consolidation RT within
1 to 3 mos. since autograft. RT feasibility
and toxicity was evaluated in 46 patients
treated with HDS + consolidation RT between 1994 and 1998. All pts. received
high-dose Mitoxantrone+L-Pam as conditioning regimen and were autografted with
large quantities of PBPC. Main patient characteristics included: median age 40 yrs.
(range: 18-66); M/F=29/17; intermediatehigh grade NHL=33, intermediate-low grade
NHL=10, relapsed HD=3. RT was given to
22 pts. with bulky disease, 12 slowly responsive pts., 9 pts. with extranodal disease; RT was also administered to 3 pts.
with diffuse, non-bulky abdominal masses.
Overall, 19 pts. received involved field (IF)RT to mediastinum (30.6 Gy for pts. in CR
and 36 Gy for pts. in PR). Severe pancytopenia occured in 1 patient and implied
RT discontinuance; 4 more pts. had prolonged trombocytopenia (Plts < 100.000/
µL for one year); 2 pulmonary fibrosis also
occurred. Non mediastinal, IF-RT (11 abdominal fields) was given to 22 more pts.;
RT was performed in 2 different sites in 5
pts. In all cases, RT could be completed
without major toxicities. Among pts. with
abdominal lymphoma, 10 underwent
whole abdomen irradiation. Severe
trombocytopenia occurred in all patients
and implied discontinuance in 9 patients;
in 2 patients trombocytopenia was prolonged; one patient died for sepsis during
persistent severe pancytopenia. In conclusion, our experience points against whole
abdomen RT due to its elevated
haematological toxicity; by contrast, IF-RT,
both to nediastinum and to abdomen,
seems feasible with acceptable toxicity. This
is likely due to the rapid and stable hemopoietic reconstitution following PBPC
autograft, further supporting their use in
autograft procedures.
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AUTOLOGOUS PERIPHERAL STEM
CELLS TRANSPLANTATION IN HEAVILY
PRETREATED PATIENTS WITH NON
HODGKINS LYMPHOMA
A.M. MAMUSA, P. CASULA, M.G. CABRAS, P. DESSALVI,
G. LUXI, G. BROCCIA

Divisione di Ematologia, Ospedale Oncologico
A. Businco, Cagliari
Purpose: To assess the feasibility and the
efficacy of HDS followed by autologous peripheral blood stem cell (PBSC) transplantation in heavily pretreated patients with
Non Hodgkins Lymphoma (NHL). Patients
and methods: Sixteen patients, (9 male
and 7 female, median age 39 years, range
26-60 years) with relapsed (9 patients) or
refractory (7 patients) NHL were referred
between 1993 and 1998 for PBSC collection before high dose (HD) chemotherapy.
Twelve patients had diffuse large cell lymphoma, two had diffuse mixed cell type and
two had diffuse small cleaved cell type. The
patients had stage IV disease (n=8), stage
III (n=6) and stage II (n=2). The median
number of previous cycles of chemotherapy
was 12 (range 4 to 24). The mobilitation
procedure was performed in 2 patients with
G-CSF alone, 5 patients received MAD chemotherapy plus G-CSF and 9 received high
dose Cyclophosphamide with G-CSF. Conditioning regimen consisted of BEAM (n=6),
Bu-Cy (n=2), Mitox-L-PAM ( n=1) and ThioTepa-L-PAM. Results: The median number
of apheresis procedures was 2.2 (range 15) resulting in a median of 6.6 x 10e6 CD
34+ cells/Kg. Hemopoietic reconstitution,
blood and platelets transfusions support,
infectious complications and overall hospitalization were not different from those recorded in patients who performed PBSC
transplantation as first line treatment. Two
patients died for progressive disease after
mobilization of PBSC, 2 did not performed
PBSC transplant and 2 are too early for
evaluation. Of the remaining 9 patients, 3
died for progression of lymphoma at 5, 23
and 37 months, 6 achieved a complete response and are alive at 1, 2, 4, 7, 17 and
60 months. Conclusions: Adequate PBSC
mobilization can be obtained in heavily
pretreated lymphoma patients and HD chemotherapy with autologous PBSC transplantation can be employed as salvage treatment for these patients. However we need
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a much longer follow-up for efficacy valutation of this treatment.

P297
FEASIBILITY AND PRELIMINARY
RESULTS OF A HIGH DOSE
CHEMOTHERAPY (HDC) WITH
AUTOLOGOUS STEM CELL
TRANSPLANTATION (ASCT) IN
ELDERLY PATIENTS WITH
AGGRESSIVE NON-HODGKINS
LYMPHOMA (NHL) IN RELAPSE
U. VITOLO, P. PREGNO, M. BERTINI, C. BOCCOMINI,
B. BOTTO, R. CALVI, R. FREILONE, L. ORSUCCI, A. TONSO,
E. GALLO

U.O.A. Ematologia, Az. Osp. S.Giovanni Battista,
Torino
Introduction: elderly patients (> 60 yrs)
are usually considered not elegible for HDC.
However, most of them might tolerate HDC
with age-adjusted protocols. A pilot study
has been started in patients (pts) with aggressive NHL to test the feasibility of this
type of therapy. Patients and Methods:
the therapeutic scheme includes three
phases: A) 2 courses of DHAP (at 75% of
the total dose); B) intensification with a 2day course of Mitoxantrone 8 mg/m2 plus
high-dose cytarabine (HDARAC) 1500 mg/
m2/12hr plus dexamethasone 4mg/m2/12hr
and G-CSF 5µg/Kg/d from day +3 to harvest peripheral blood progenitor cells
(PBPC); C) ASCT conditioned by BCNU 200
mg/m2 d -6, ARA-C 200 mg/m2/12hr plus
VP-16 100 mg/m 2 /12hr dd -5→-3,
Melphalan 120 mg/m2 d -2, reinfusion of
at least 8 x 106/Kg CD34+ cells, G-CSF 5µg/
Kg from day +1. Since January 1998 six
pts have been enrolled: median age 64 yrs
(62-70), 3 with diffuse large cell lymphomas, 2 with transformed follicular NHL and
1 with mantle cell NHL. Three pts were in
first early relapse (< 12 months), one in
2nd and 2 in partial remission. Five pts were
previuosly treated with antracycline containing regimens. All pts, at time of relapse,
had advanced disease, 4 were at intermediate-high or high risk IPI. Results: an
adequate PBPC yield was obtained in all pts
with a median of 14 x 106/Kg CD34+ cells
(range 8.6-22) and 52.7 x 104/Kg CFU-GM
(range 21-109). All pts were autografted.
The median times to achieve engraftment

were: 10 days (8-14) to neutrophils >0.5 x
109/L and 11 dd (9-15) to platelets >109/
L. Only one patient suffered from severe
toxicities (pulmonary aspergillosis and PTE).
No other toxicities (WHO >1) were recorded. Five pts achieved a CR and one,
with mantle NHL, a PR. One relapsed and
died of progressive CNS lymphoma. Conclusions: these preliminary results suggest
that also in elderly pretreated pts a good
PBPC yield is achieavable after an intensified chemotherapy with Mitoxantrone and
HDARAC. This allows an ASCT with an ageadjusted BEAM regimen that is feasible and
effective with low toxicity.

P298
CHEMOSENSITIVITY IS THE
STRONGEST PREDICTOR OF
AUTOTRANSPLANT EFFICACY IN
PATIENTS WITH RESISTANT,
RELAPSING OR TRANSFORMED
AGGRESSIVE NON-HODGKIN
LYMPHOMA
S. CORTELAZZO, F. LUSSANA, A. ROSSI, M. GHIELMINI,
E. OLDANI, V. GOTTARDI, F. BENEDETTI, M. CANTINI,
U. VITOLO, E. POGLIANI, G. ROSSI, R. ZAMBELLO,
F. RODEGHIERO, F. CAVALLI, T. BARBUI

Ematologia, Ospedali Riuniti, Bergamo; Cattedra di
Ematologia, Università di Verona; U.O.A.
Ematologia, Dipartimento di Oncologia,Torino;
Ematologia, Ospedale S.Gerardo, Monza; 3°
Medicina, Ospedali Civili di Brescia; Ematologia,
Ospedale di Vicenza, Italy, and Div. di Oncologia
Medica, Istituto Oncologico della Svizzera Italiana
Purpose: To investigate the role of different factors in predicting the outcome of
a large series of patients with resistant,
relapsing or transformed (RRT) aggressive
non-Hodgkin lymphoma (NHL) who were
treated with high dose chemotherapy
(HDCT) and autologous hemopoietic stem
cell transplantation (ASCT). Patients and
Methods: Since September 1986 to July
1998 120 patients (median age 46, range
16-65 years) from 6 Italian and 1 Swiss
centers with resistant (n=32), relapsing
(n=71) or transformed (n=19) large cell
lymphoma (DLCL) were consecutively
treated with high-dose sequential therapy
(HDS) (Gianni et al,1997) (n=76), or DHAP
or other salvage chemotherapy (n=44),
followed by ASCT conditioned with BEAM
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(n=59) or high dose melphalan and
mitoxantrone (HDMM) (n=61). Results:
The 100-day mortality was 5%. Sixty-five
patients (54%) achieved complete remission after ASCT. Probabilities of overall survival (OS) and disease-free survival (DFS)
at 3 years were 32 and 41 %, respectively.
The following prognostic factors were examined: age, IPI, HDS vs DHAP, BEAM vs
HDMM, number of previous treatments,
bulky disease, B symptoms, bone marrow
involvement, chemosensitivity to salvage
treatment before transplantation. Cox multivariate analysis showed that chemosensitivity was the strongest survival predictor followed by B symptoms and bone marrow involvement. Conclusion: This analysis confirms that a proportion of RRT DLCL
patients responds to salvage treatment including HDS or other conventional protocols. Moreover, HDCT supported by ASCT is
associated with a long term DFS in about
40% of patients, especially in those with
chemosensitive disease. From these data
it is not clear whether HDS offers an advantage over conventional treatment as
salvage therapy. Thus, to further enhance
the cure rate of these bad risk NHL patients
a search for new and more effective
pretransplant salvage programs is warranted.

P299
OVERWEIGHT HAS AN ADVERSE
PROGNOSTIC IMPACT IN HIGH-DOSE
CHEMOTHERAPY AND AUTOGRAFT
PROGRAMS FOR NON-HODGKINS
LYMPHOMA PATIENTS
C. TARELLA, D. CARACCIOLO, P. GAVAROTTI, C. ARGENTINO,
F. ZALLIO, P. CORRADINI, D. NOVERO^, C. MAGNANI°,
A. PILERI

Dipartimento di Medicina e Oncologia Sperimentale,
Div. Univ. di Ematologia; ^Anatomia Istologia
Patologica II; °Epidemiologia dei Tumori.
Az. Osped. S.Giovanni Battista di Torino
Intensive chemotherapy with autograft is
now widely employed in high-risk nonHodgkins lymphoma (NHL). Despite detailed evaluation of disease-associated
prognostic factors, no information is available on overweight impact in autograft programs. To determine whether overweight
has prognostic value for NHL patients receiving intensive chemotherapy with au-
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tograft, a retrospective review was performed on 121 NHL patients treated with
high-dose sequential (HDS) chemotherapy
including peripheral blood progenitor cell
(PBPC) autograft. All patients presented
with high-risk prognostic features, they received HDS either at disease onset (92 patients) or at disease recurrence (29 patients). Body mass index (BMI) was calculated as weight in kilograms divided by the
square of the height in meters; overweight
was defined as BMI ≥ 28. With a median
follow-up of 3 years, the estimated 9-year
OS and EFS for the entire group were 58%
and 49%, respectively. 28 patients (23%)
had BMI ≥ 28. Their median OS and EFS
were 2.2 and 1.4 years, respectively,
whereas median OS and EFS for the reference group have not been reached, with a
9-year projection of 65% and 55%, respectively (p<0.002 compared to overweight
group). Similar results were obtained considering the only 92 patients treated
upfront; again, analogous results were observed when the analysis was restricted to
the 99 patients who completed the final autograft phase. In multivariate analysis, the
relative risk for death among overweight
patients compared to normal weight patients was 2.9; using EFS as end-point, the
risk for treatment failure was 2.8. The increased risk associated with overweight was
similar to that for high IPI score or for inability to complete the final autograft phase.
Thus, in high-risk NHL patients undergoing
intensive chemotherapy and PBPC autograft
overweight is associated with poor outcome.
This should be considered when enrolling
patients in intensive programs with autograft.

P300
HIGH DOSE IDARUBICIN +
BUSULPHAN + MELPHALAN: A NEW
CONDITIONING REGIMEN IN
MULTIPLE MYELOMA
G. MELONI, S. TRASARTI, S. CAPRIA, S.M. TRISOLINI,
A. PROIA, M.T. PETRUCCI, P. DE FABRITIIS, F. MANDELLI

Dipartimento di Biotecnologie Cellulari ed
Ematologia, Università La Sapienza Roma, Italy
In this study we evaluated the feasibility
of a new conditioning regimen including
high dose of Idarubicin in chemosensitive
multiple myeloma (MM) patients (pts).
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Since February 1997, 29 MM patients (16
males, 13 females), median age 54 years
(range 38-68) received autologous peripheral blood stem cells transplantation, after
a conditioning regimen with Idarubicin (21
mg/m2 i.v. c.i. on days -9 to -8) + Busulphan
(4mg/kg oral on days -5 to -2) + Melphalan
(60 mg/m2 i.v. on day -1). The median number of CD 34+ cells reinfused was 3.27
(range 1.17-13.1) x 10 6/kg. After SC
reinfusion all patients received rhG-CSF
(5mcg/kg/sc/d) until neutrophil recovery.
A part conventional supportive measures
during cytopenia all patients were given
sterilized baby-foods. All pts engrafted. The
median time to recovery of neutrophils (>
0.5 x 109/l) and of platelets (> 20 x 109/l)
was 11 days (range 9-17) and 12 days
(range 7-271) respectively. During neutropenia 28/29 pts presented fever with 19
documented sepses. Major extrahaematological toxicity was gastrointestinal: all pts experienced severe mucositis
requiring opioid therapy in most of them;
but in only 7 pts total parenteral nutrition
was necessary. Mucositis resolved at the
time of haemopoietic reconstitution. One
patient died on day +24 due to pneumonia
of unknown etiology. The median time from
the beginning of conditioning and discharge
from the hospital was 24 days (range 2029). Our experience suggests that the combination of Idarubicin/Busulphan/Melphalan
appears a promising alternative regimen for
PBSCT in multiple myeloma. The transplantrelated toxicity was accettable, and hematological recovery was fast both for granulocytes and platelets. Long term efficacy is
under evaluation.

P301
HIGH-DOSE MELPHALAN IN
ASSOCIATION WITH BCNU AND
ETOPOSIDE FOR AUTOLOGOUS
PERIPHERAL BLOOD STEM CELL
(PBSC) TRANSPLANTATION IN
MULTIPLE MYELOMA (MM)
P. BERNASCONI, E.P. ALESSANDRINO, A. COLOMBO, D. CALDERA,
M. BONFICHI, G. MARTINELLI, L. MALCOVATI, M. VARETTONI,
M. MAIOCCHI, E. BRUSAMOLINO, G. PAGNUCCO, C. CASTAGNOLA,
A. CORSO, C. BERNASCONI

Istituto di Ematologia, Università di Pavia, Policlinico
San Matteo, Pavia
Twenty-five patients (12 males and 13

females) with MM underwent autologous
peripheral blood stem cell (PBSC) transplantation at our Center within the period January 1995 to January 1998. Six patients were
in stage IA, 15 in stage IIA and 4 in stage
IIIA. The preparative regimen was the following: BCNU 600mg/m2 intravenously
(i.v.) on day -4, Etoposide 1500mg//m2
i.v. on day -3 and MEL 200mg/m2 i.v. on
day -2. The median time elapsed from diagnosis to PBSC collection was 445 days
(range 24-2967). In all patients PBSC mobilization was carried out with high dose
Cyclophosphamide 4g/m2 i.v. followed by
G-CSF 5µg/kg subcutaneosly forty-eight
hours later. The median number of
apheresis procedures per patient was 2.0
(range 1-6). At the time of the transplant 2
patients were in CR, 8 in PR, 4 with minimal response, 6 in no change and 5 with
progressive disease. The median time from
diagnosis to autologous PBSC infusion was
552 days (range 181-3116). The mean
number of mononuclear cell was 7.05x108/
kg (range 2.5-18.7), that of CD34 positive
cells was 8.73x106/kg (range 3.9-19.8) and
that of CFU-GM was 45.95x104/kg (range
14.7-99.0). Engraftment occurred in all
patients after a median time of 14 days
(range 10-23). Nineteen patients suffered
from mucositis, it was of WHO grade I in
11 cases and of WHO grade II in 8. During
the period of pancytopenia 22 patients developed acute febrile episodes. A sepsis was
seen in 5 patients, a pneumonitis in 4 and
a parotitis in 2. One patient died of infective complication. A reduction of DLCO was
noted in 11 patients. After discharge a viral infection was observed in 10 cases (3
positive Citomegalovirus antigenemias and
7 Herpes Zoster). Six patients were in CR,
6 in PR, 11 in a plateau phase and 1 in
progression at day +100 posttransplant.
After a median follow-up of 851 days
(range 264-1522) 17 patients are alive, 2
in RC, 8 in a plateau phase and 7 in progression. The median response duration
(CR+PR) was 526 days (range 60-1175).Our
preparative regimen induced a response in
56% of cases with active disease.
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P302
BUSULFAN AND MELPHALAN AS
CONDITIONING REGIMEN FOR ABMT
IN AML

P303
LATE RELAPSE AFTER AUTOLOGOUS
BONE MARROW TRANSPLANTATION IN
ACUTE MYELOID LEUKEMIA (AML)

M. TOZZI, P. GALIENI, D. LASZLO, G. SCALIA, A. BUCALOSSI,
F. LAURIA

C. ANNALORO, V. G. BERTOLLI, A. DELLA VOLPE, D. SOLIGO,
E. TAGLIAFERRI, G. LAMBERTENGHI DELILIERS

Dept. of Haematology, University of Siena

Centro Trapianti di Midollo and Istituto di Scienze
Mediche, Ospedale Maggiore IRCCS and Università
degli Studi di Milano

Melphalan (M) is an alkylant agent with a
well-known dose-response effect in
the treatment of solid tumors and
haematological disorders. However only a
limited experience with high dose M in childhood acute leukemias has been reported
and the association M+TBI has shown the
most promising results. From July 96 to
October 98, 9 patients (pts) with AML underwent ABMT at our Institution with a conditioning regimen including M (140 mg/mq)
and Busulfan (Bu) (16 mg/kg in pts <60
years old and 12 mg/kg in pts >60 years
old). As rescue, seven pts received PBSC
and two pts BM. Four pts were males and 5
pts females, with a median age of 51 years
(range 17-68). Three pts were >60 years
old. Seven pts had a de novo AML, while
2 pts a secondary AML. Five pts had a normal kariotype, one had a t(8;21), one had
a inv16 and 2 pts had a complex kariotype.
A median of 2.5 x106/kg CD34+ cells was
reinfused. As major extra-haematologic
treatment-related toxicity 9/9 pts developed
a mucositis episode, which was severe
(grade III WHO) only in two of them. The
median time for neutrophil recovery was
19 days (range 16-32) while for platelet
was 32 days (range 17-117). All 3 pts >60
years old behaved as younger patients in
terms of toxicity and haematologic recovery. Overall, 3/9 pts relapsed at + 44, +111,
+284 respectively and died, while the remaining 6 pts are alive and relapse-free with
a median follow-up of 14 months. In conclusion, the association M+Bu appears to
be a safe conditioning treatment for AML
pts undergoing ABMT, also in elderly. However, short follow-up and the small number
of pts included in our study dont allow any
conclusive evaluation of the antileukemic
effect of this high-dose regimen.

Over the last eleven years, we have
autografted 34 AML patients (17 male, 17
female: median age 44 years, range 2057) with unpurged bone marrow as late
intensification of first CR. Previous treatments had been an idarubicin-based protocol in nineteen, other idarubicin protocols in ten and a daunorubicin-based protocol in five patients. The conditioning regimen included HD-Ara-C, HD-CTX and 10
Gy fractionated TBI. As of April 1999, the
median follow-up of the censored patients
was 95 months (range 12-132); 11 patients
had relapsed 6-64 months (median 12) after autologous bone marrow transplantation (BMT), three had died during CR 6-12
months after autologous BMT, and 20 were
alive and in CCR. Nine relapses occurred
within 18 months. One male AML-M1 patient in the daunorubicin group relapsed 64
months after autologous BMT. His posttransplant outcome had been characterized
by delayed platelet recovery (he became
transfusion-independent on day +431), but
the subsequent course was uncomplicated
until he experienced isolated bone marrow
relapse. One AML-M1 female patient in the
daunorubicin group relapsed 36 months
after autologous BMT; she had achieved
neutrophil and platelet recovery on day +28
and +31, respectively and her post-transplant outcome had been uncomplicated until
isolated bone marrow relapse. Late AML
relapses after autologous BMT are infrequently observed and are still the matter
of occasional reports. In many cases, the
relapse is attributable to the extramedullary persistence of leukemic cells. The finding of two cases of late isolated bone marrow relapse in such a small series as this is
particularly uncommon, and no relevant
elements could be found in the follow-up
of either case. The former experienced a
very late platelet recovery, but the long time
interval before relapse seems to rule out
any association between the two phenom-
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ena. Both of the late relapses occurred in
the small daunorubicin group, and so a less
intensive antileukemic activity favouring the
long-term persistence of disease. could be
suspected.

P304
HIGH FREQUENCY OF
EXTRAMEDULLARY RELAPSE IN
PATIENTS TRANSPLANTED FOR ACUTE
MYELOID LEUKEMIA
L. PEZZULLO, G. DE ROSA, A. LUCANIA, C. SELLERI,
B. ROTOLI

Department of Hematology, Federico II University,
Medical School, Naples, Italy
Extramedullary localizations (EM) of acute
myeloid leukemia (AML) are infrequent at
diagnosis and difficult to eradicate with conventional systemic chemotherapy (CHT).
Aim of the study was to evaluate frequency
of EM relapse in patients < 65 years treated
with CHT alone in comparison with transplanted patients (either allogeneic or
autoBMT ). Two cohorts of patients were
sufficiently similar for age and treatment
protocol. The CHT group (historical control)
was composed by 101 patients treated when
BMT was not a routinary approach, median
age 47y, range 12-65. All transplanted patients were conditioned with BuCy2; 35
underwent alloBMT and 25 autoBMT ( median age 39y, range 10-65). In the BMT
group 22/60 patients relapsed ( 12/35
alloBMT and 10/25 autoBMT); of them, 15
(68%) were hematological and 7(32%) EM;
in the CHT group 47/101 patients relapsed;
of them, 43 (91%) hematological and
4(9%) EM (p= 0.01). Of the 7 EM relapses
occurred in the BMT group, 4 were registered in the alloBMT group and 3 in the
autoBMT group. The higher frequency of EM
relapses in AML transplanted patients is
probably due to insufficient eradication by
the conditioning regimen (sanctuary sites?).
This hypothesis is supported by the absence of difference in terms of EM relapses
between alloBMT and autoBMT. New conditioning regimens with drugs having a greater
tropism for sanctuary sites are required.

P305
MOBILIZATION AND
TRANSPLANTATION OF PBSC IN 32
PATIENTS WITH HIGH-RISK OR
METASTATIC BREAST CANCER
C. PATTI, M. CUSIMANO, A. INDOVINA, A. TRAINA,
F. VERDERAME, A. SANTORO, R. SCIMÈ, A.M. CAVALLARO,
V. LEONARDI, P. CATANIA, S. CANNELLA, L. CASCIO,
R. MARCENÒ, I. MAJOLINO, B. AGOSTARA

Div. Hematology and BMT Unit, Osp.V.Cervello and
Div. Oncology, Osp. M.Ascoli, Palermo, Osp. Civili
Riuniti Sciacca Italy
Twenty-three patients (pts) with high risk
breast cancer (median N+ 15, range 8-26)
and 9 with metastatic disease (6 ≥ 2nd relapse, 3 Ist Rel ) were included in a program of autologous PBSC transplantation.
At mobilization, median age was 44 yrs (2459). PBSC mobilization was achieved with
FEC100 in 18 pts, VP16 2 g/sqm in 2 pts,
Epirubicina 120-150 mg/sqm in 7 pts, Cyclophosphamide (Cy) 2.4-4g/sqm in 5 pts.
Chemotherapy (CT) was always followed by
G-CSF 5-10 µg/Kg. In a single patient with
an heavily pre-treated metastatic disease
PBSC mobilization failed and bone marrow
was harvested. The mean peak of circulating CD34+ cells was 134.4 ± 118 x 10e6/
L. Mobilization and PBSC collections were
made outpatiently . Mean CD34+ cells collected was 9.17 ± 6.8 x 10e6/Kg with a
median of two aphereses. Twenty-eight pts
have been transplanted, 20 with high-risk
and 8 with metastatic disease. Three out of
8 metastatic pts underwent a double transplant. A complete engraftment was observed in all pts (median time to ANC >
0.5 and Platelets > 25x 10E/L , 10 and 11
days respectively). After transplant, grade
I-II mucositis and grade II-III nausea/vomiting (WHO) occurred in almost all cases,
with a median of 2 febrile days and 20 days
hospital stay. Transfusional support consisted of 1 (0-4) RBC and 1 (0-5) aphereses
platelet unit. No death from treatment related complications occurred. After transplant, 7 metastatic pts are evaluable for
response: 5 obtained a CR, 1 a VGPR and
1 showed no response, DFS and OS were
28% and 42% at median FU 16 months (739) respectively. Among high risk pts at
diagnosis only 1 relapsed after 9 months
(DFS is 95% and OS 100% after median
FU 17 months [1-25]). In conclusion our
data show that high-dose CT followed by
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PBSC rescue is devoided of toxicity. Currently results are encouraging in high risk
pts and in I relapse, while metastatic disease in > 2nd relapse can hardly be cured
by high dose therapy.

P306
HIGH-DOSE TREATMENT WITH
AUTOLOGOUS STEM CELL SUPPORT IN
THE ADJUVANT THERAPY OF NODEPOSITIVE BREAST CANCER PATIENT
A. GEROMIN, F. PATRIARCA, R. FANIN, D. DAMIANI,
M. CERNO, A. SPEROTTO, L. CLOCHIATTI, C. SACCO,
G. CARTEI, M. BACCARANI

Division of Haematology and Departement of Bone
Marrow Transplantation, Udine University Hospital,
P.zale S. Maria della Misericordia, Udine
The role of autologous stem cell transplantation (ASCT) is under investigation in
the setting of the adjuvant treatment of
breast cancer. In our Centre 29 node-positive patients underwent 4 FEC (Fluorouracil, Epirubicin, Cyclophosphamide) cycles
and a collection of peripheral blood stem
cells (PBSC) primed by G-CSF, if 4 to 9 axillary nodes were positive (standard-risk
arm); if >9 nodes were involved (high-risk
arm), the patients were started on a collection of PBSC primed by Cyclophosphamide (CTX) and G-CSF and then 8g/m2
Methotrexate plus Vincristine and 2 cycles
of Epirubicin. The conditioning regimen consisted of Thiotepa with either Melphalan
(high-risk arm) or CTX (standard-risk arm).
Median age was 47 years (30-56) and median time between diagnosis and ASCT was
7 months (4-15). Cytocheratin-positive cells
were detected by cytofluorimetric tecnique
in the leukaphereses of 4/29 (14%) patients
and positive selection was performed before reinfusion. Median time to neutrophil
(>1x109/L) and platelets (<20x 109/L) recovery was respectively 9 and 11 days.
Adverse effects were WHO III+IV mucositis in 20/29 (69%) patients, fever in 23/29
(79%) patients, infections in 8/29 (27%)
cases . At a median follow-up of 18 months
(12-25) from ASCT only 2/29 (7%) patients
presented metastatic disease and one of
these died. Our study demonstrated feasibility and low morbiliy of ASCT in the adjuvant therapy of node+ breast cancer patients.
Its efficacy has to be confirmed by a longer
follow-up and by randomized studies.
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P307
HIGH-DOSE CHEMOTHERAPY (HD-CT)
FOLLOWED BY PERIPHERAL BLOOD
STEM CELL (PBSC) RESCUE IN
METASTATIC AND PELVIC
OSTEOSARCOMA
F. FAGIOLI*, A. BRACH DEL PREVER*, A. TIENGHI°, P. PICCI#,
G. BACCI#, E. VASSALLO*, M. AGLIETTA^, E. MADON*

*Dept. of Pediatric Oncology  University of Turin 
Italy. ° Dept. of Medical Oncology  Ravenna Italy.
#Istituti Ortopedici Rizzoli  Bologna  Italy.
^Hematology-Oncology Unit  University of Turin
An Italian-Scandinavian Protocol with HDCT followed by PBSC rescue has recently
been designed for the treatment of metastatic and pelvic osteosarcoma. The mobilizing schedule includes Ifosfamide 15g/m2
+ G-CSF for synchronous mts and pelvic
localization, Cyclophosphamide 4 g/m2 and
VP16 600 mg/m2 + G-CSF for metachronous
mts. Conditioning regimen consists of
Carboplatin 1500 mg/m2 over 4 days and
VP16 1800 mg/m2 over 4 days; a second
transplant is planned 4-6 weeks after the
first. As of January 1st, 1999 28 pts, 17
males and 11 females, with a median age
of 13y 8mo, entered the study. Nine pts
had mts at diagnosis; after the preoperative CT 6 underwent contemporary resection of primary tumor and metastasectomy;
in the other pts with vertebral localizations
and lung mts surgery was not performed.
Thirteen of 19 pts with metachronous mts
were in first relapse at 14-34 mo from diagnosis, 5 in 2nd and 1 in 3rd disease progression: 10 underwent metastasectomy
before and 1 after HD-CT (necrosis > 98%).
Twenty-five pts achieved the required
CD34+ cell number (4.0  17.0 x 106 /kg;
median 9.35) with 1-6 aphereses (median
2). Three pts did not achieve the target of
CD34+ cell number (1.29, 1.65 and 2.41 x
106 /kg): two received only 1 course of
HDEC (in the first pt a bone marrow harvest was added), one presented progressive disease before HDEC. Until now 17 pts
have undergone 2 courses of HD-CT and 6
cases 1 cycle, for a total of 40 courses; in 4
cases the first transplant is ongoing. Conditioning regimen was well tolerated, also
in the case of second transplant. Median
time to ANC>500 and PLT>25000 was respectively 10 days (7-14) and 11 days (814). Neither renal nor hepatic toxicity was
registered; mucositis g. I was observed in
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11 pts, g.II in 7. Three pts with mts at diagnosis are alive in CR at 15 and 31 mo
from diagnosis, 2 is alive in PR and 4 are
alive with disease. Fiveteen of 19 cases with
metachronous mts are alive (8 CR, 6 with
disease, 2 lost follow-up). Preliminary data
of the present study show that a single
course of CTX and VP16 allows the collection of an adequate number of PBSC for
two transplants, even in a subset of heavily
pretreated pts. The conditioning regimen
with Carboplatin and VP16 is well tolerated
with mild toxicity, which is not increased
after the second megatherapy course. With
the limits of the small number of cases and
the short follow-up, this approach might be
promising in the treatment of pts with poor
risk of osteosarcoma, who currently are
not cured by conventional regimens.
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MYELODISPLASIA
AND CHRONIC MYELOCITIC
LEUKEMIA
P308
COEXISTENCE OF CHRONIC
LYMPOCYTIC LEUKEMIA AND CHRONIC
MYELOID LEUKEMIA IN THE SAME
PATIENT
V. TINI°, C. ANDRIZZI°, F. LO COCO*, G. CIMINO*,
M. MONTANARO°

°ASL Viterbo - P.O. di Montefiascone. U.O. di
Ematologia; *Dipartimento di Biotecnologie Cellulari
ed Ematologia-Università La Sapienza, Roma
We describe here a case of CML that supervened six months after the diagnosis of
CLL. There are few reports about the coexistence of the two diseases in the same
patient; generally, CML is metachronous to
CLL and is believed as therapy-related. L.A.,
M, 65, was visited because lymphocytosis:
WBC were 14.7x109/l (PMN 3.01x109/l,
Lymphocytes 11.050x109/l, Monocytes 1.47
x109/l). Many ruptured cells were present
in the blood smear. Clinical examination
showed enlargement of the axillary and
neck lymph nodes and hepatomegaly, but
not splenomegaly.The serum LDH was in
the normal range. Immunological analysis
of the peripheral blood lymphocytes showed
a majority of cells CD19/CD5 and CD23
positive, CD 22 negative, restricted for light
chain of the l type. Six months later, the
WBC rose to 90x 109/l; 53x109/l were myeloid cells with the typical morphology of
CML. The LDH rose upper the normal limits. The histological examination of a bone
marrow biopsy showed the expansion of the
myeloid compartment and the nodular infiltration by lymphoid cells CD20 positive.
The cytogenetic examination of the bone
marrow showed the t(9,22)(q34;q11) in the
100% of the metaphases. The transcript
BCR/ABL (both p190 and p210 type) was
demonstrated by RT-PCR; Southern Blot
analysis already revealed the rearrangement of the JH region of the gene coding
for immunoglobulin heavy chain. We started
the treatment of CML with Hydroxyurea,
2000 mg/die; we observed, in the following weeks, the hematological remission of
the myeloid component and the persistence
of the lymphocytosis. The interest of our
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case lies a) in the lack of any previous chemotherapy for CLL and b) in the nearly simultaneous occurrence of the two leukemias. A putative acquired stem cell abnormality could be demonstrated or excluded
by the separation of the two cell populations and by performing in both the gene
analysis.

P309
FAMILIAL CHRONIC MYELOID
LEUKEMIA
L. LUCIANO, D. PARENTE, A. FEBBRARO, P. DELLA CIOPPA,
F. PANE

Hematology Department, Federico II University,
Naples; Hematology Service, Fatebenefratelli
Hospital, Benevento, Italy
Some chronic myeloproliferative disorders
such as essential thrombocythemia and
polycythemia vera may occasionally show
familial occurrence; familiar forms of chronic
myeloid leukemia (CML) are extremely
rare.We describe here a case of CML in two
siblings. In April 92 a 64 year old woman
was diagnosed as Ph+ bcr/abl + CML and
started αIFN therapy. In June 92 she
achieved hematological complete remission
and in November 92 a cytogenetic major
response. At present, she is in hematological and cytogenetic remission in maintenance therapy. The 58 year old patients
brother received diagnosis of CML in May
94. He started αIFN therapy and achieved
hematological complete remission in August
94 and a major cytogenetic response in
January 95. The patient is still in hematological and cytogenetic remission with αIFN
maintenance therapy. Family history shows
that the mother and one sister died of ovaric
neoplasia and two brothers for
hepatocarcinoma. HLA analysis performed
in the two patients did not show identity .
There is in literature only one case of familial multigenerational CML (Lillicrap DA,
Sterndale H. Familial chronic myeloid leukemia. Lancet 1984; ii:699). In our case
the family history suggests an inherited tendency to neoplasia. It is possible that a
mutation in a DNA repair gene could be an
initiating step for a cascade of multiple
downstream mutations in tumor suppressor or proto-onco genes, as in other familial malignancies. We are performing molecular studies in the attempt of clarifying
this issue.
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P310
EXTRAMEDULLARY BLAST CRISIS OF
CHRONIC MYELOID LEUKEMIA
L. LUCIANO, P. DELLA CIOPPA, A.M. RISITANO, F. CHIURAZZI,
*F. FAZIOLI, B. ROTOLI

Departments of Hematology and *Orthopedics,
Federico II University, Naples
Extramedullary blastic crisis of chronic
myeloid leukemia (CML) is a rare event (almost 4% of blastic crises). The most frequent sites involved are lymph nodes. We
describe here a case of extramedullary blastic crisis of CML in the bone, with subsequent bone marrow involvement. In April
94 a 56 year old woman was diagnosed as
Ph+ bcr/abl+ CML and started αIFN + low
dose ARA-C therapy. The patient achieved
complete hematological remission with
major cytogenetic response. From June 95
to June 98 molecular analysis showed minimal residual disease only. In February 99,
in complete hematological remission, the
patient complained of bone pain, localized
in the right arm. Conventional X ray showed
a right humerus metadiaphysial fracture. A
fine needle aspiration revealed myeloid
blast cells. Calcemia and serum alkaline
phosphatase levels were high. The patient
underwent an operation of endomedullary
reduction and started local radiotherapy. In
April 99 the patient developed a mass on
the anterior side of the second right rib that
showed myeloid blast cells by fine needle
aspiration. Bone marrow aspiration revealed
the presence of CD34+ CD7+ CD13+
CD33+ CD117+ CD36+ CD61+ CD11b+
blast cells (53%), suggesting M7 type. The
patient is having a good response to chemotherapy with VP16, Mitoxantrone and
ARA-C. Special features of this case are the
invasive blastic transformation in a patient
with initial excellent response to αIFN, and
the tendency to mieloma-like osteolytic lesions.

P311
SECONDARY MALIGNANT NEOPLASM
SUBSEQUENT TO CHRONIC
MYELOPROLIFERATIVE DISORDERS (MD)
D. TEBALA♦, B. MARTINO, F. RONCO, C. CARIDI♦,
D. PRINCI♦, °°F. TOMA, °°G. BRANCATI,°°R. CURIA,
F. NOBILE, P. IACOPINO

Centro Trapianti Midollo Osseo, Divisione
Ematologia, Registro Tumori♦,°°Assessorato
Regionale alla Sanità, Reggio Calabria
Secondary neoplasms, particularly acute
leukemia, are well-known complications in
patients with polycythaemia vera (PV), essential thrombocythaemia (TE) or idiopathic
myelofibrosis (IMF). Furthermore, it is well
established that treatment with cytotoxic
agents is associated with an increased risk
of secondary neoplasm. Consequently, we
are aiming at minimizing the use of
myelosuppressive therapy. In this study we
evaluate the results of our strategic approach comparing the incidence of secondary neoplasm in 308 patients (93 PV, 116
TE, 99 IMF) with that of normal subjects
living in the same area. To estimate the risk
of secondary neoplasm, the number of person-year of observation was compiled for
subgroups of the cohort defined by age, sex
and disease. Rate of incidence of cancer and
leukemia (resulted from Registro Tumori)
were used to calculate the expected number of cases. The number of person-years
at risk was calculated from the date of disease until the date of last contact, death,
diagnosis of a new cancer, or completion of
the study, whichever occurred first. The
median duration of follow-up was 4.1 years
(range 0.2-36.8). Treatment consisted of
radiation or/plus alkilating agents in 43.9
percent of the patients. Secondary neoplasm developed in 29 patients: 12 had
solid cancers, 16 had acute leukemia, and
1 had non-Hodgkins lymphoma. There were
significantly elevated incidence rate of all
neoplasm combined and of leukemia in MD
patients as compared with that of normal
subjects (5.01 vs. 1.46 and 2.88 vs. 0.07,
respectively). The cumulative incidence of
any secondary neoplasm was 30.7% at 20
years. A half of this risk was due to acute
leukemia (15.7 percent). The cumulative
incidence of acute leukemia was highest in
IMF patients (37.1% at 20 years), whereas
it was lowest in ET (1.7%). PV had an intermediate risk of developing acute leuke-
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mia (10.5%). Finally, the cumulative risks
of secondary neoplasm and acute leukemia
(at 10 years) were not correlated with treatments. In conclusion, our data confirm the
increased incidence of nonhematological
malignancies and acute leukemia in these
MD and suggest that modern therapeutic
approach can reduce the risk of secondary
neoplasm due to the therapy.
Supported by AIL, Regione Calabria and UE

P312
BLASTIC TRANSFORMATION OF
Ph - NEGATIVE CHRONIC
MYELOPROLIFERATIVE DISEASES
I. ATTOLICO, A. RICCO, G. SPECCHIA, D. PASTORE, P. CARLUCCIO,
M. LAMACCHIA, F. ALBANO, D. MININNI, V. LISO

Hematology - University of Bari - Italy
Chronic myeloproliferative diseases
(CMPD) are clonal disorders of a pluripotent hemopoietic stem cell. The tendency
to evolve into Acute Leukemia is a wellknown characteristic of Chronic Myeloid
Leukemia, unlike Ph negative chronic myeloproliferative disorders. Although this tendency is considered as a part of the natural
history of the disease, it clearly increases
after the administration of cytotoxic agents.
Acute transformation is usually of myeloid
phenotype, whereas acute lymphoid leukemia is seldom observed. Acute leukemias
following Ph- CMPD are characterized by
abrupt onset in most cases, by poor prognosis and a marked predominance of the
myeloid phenotype. Aim of the present
study was to analyze blastic transformation occurring during Ph- CMPD. We considered 346 patients affected by CMPD (216
ET, 43 PV, 82 MF, 5 atypical CML), all Ph
negative and BCR-ABL negative and we
analyzed the clinical and hematological
characteristics of 29 (8%) patients, 19
males and 10 females (6 ET, 1 PV, 20 MF, 2
atypical CML), who developed blastic transformation; median age at diagnosis was 63
years (range 41 - 82). All patients were
treated with hydroxyurea (5HU) during the
chronic phase. Acute transformation occurred after 10 to 166 months from diagnosis (median interval 31 months). The diagnosis at evolution was in all cases acute
myeloid leukemia (1 M0, 2 M1, 19 M2, 4
M4, 1 M5, 2 M7, according to the FAB crite-

ria). Molecular analysis revealed persistent
negativity of the BCR-ABL transcript .The
patients received different cytotoxic treatments according to their performance status, cardiac, renal and hepatic function (12
with 5HU and 6MP, 9 with VP16 and 6TG, 4
with Mitox and Ara-C standard doses, 4 with
Ara-C at standard doses alone). In all patients the disease stabilized for a few
months after chemotherapy but no conversion to chronic phase was observed. After
evolution, overall survival was 3 months
(range 1-16 months). Blastic transformation in Ph- CMPD seems to be a less frequent event than in CML, poorly responsive to therapy, with a worse prognosis.

P313
IFN AND ORAL FORMULATION OF
LDAC (YNKO1) IN CML: PRELIMINARY
RESULTS OF A ICSG ON CML
PROTOCOL
G. ROSTI, F. BONIFAZI, E. TRABACCHI, A.
OF THE ICSG ON CML

DE

VIVO

ON BEHALF

Institute og Haematology and Clinical Oncology
Seràgnoli Institute, University of Bologna
Rationale: Currently the golden standard treatment of chronic myeloid leukemia (CML) in first chronic phase (CP) is
based on Interferon-a (IFN) associated with
low dose Ara-C (LDAC). A phase II, single
arm, clinical protocol based on the association of IFN and a new oral formulation
of LDAC (YNKO1) has been performed by
the Italian Cooperative Study Group (ICSG)
on CML. In a 12 months period (1/98- 1/
99), 91 pts with a newly diagnosed Ph+,
first CP CML have been enrolled: they received a combination of IFN (3 IMU/sm for
the first week up to 5 IMU/sm from second week onward) and YNKO1 (600 mg/
daily/14 days monthly for 12 months; dosage was adjusted according to tolerance
and hematological toxicity + 300 mg,
maximum dose 1200 mg/daily). Patients:
Gender distribution was 44/47 males and
females respectively; the mean age was
50 ys (extr. 22-71) and the Sokal risk distribution out of 74 evaluable pts was 29
(40%), 34 (47%) and 11 (23%) pts for
the low, intermediate and high group respectively. Results: Currently 63 pts are
evaluable for hematological response (HR)
at 3 months: 40 pts (63%) were in com-
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plete HR, 12 (18%) in partial/no HR and
11 (18%) went off protocol for BMT (2),
toxicity (3), refusal (3) or other reasons
(3). As far as the cytogenetic response,
scored accordingly to the ICSG on CML
criteria, within 6 months, 8 pts (22% of
the evaluable) showed a minimal response
(Ph negative metaphases: 1-32%), 13 pts
(33%) a minor response (Ph neg: 33-65%)
and 6 (15%) pts a major or complete response (Ph neg: 66-100%). More comprehensive data on the hematological and
cytogenetic response as well as toxicity will
be presented.

P314
AUTOLOGOUS BONE MARROW
TRANSPLANTATION IN CML AFTER IN
VIVO PURGING WITH INTERFERON:
BOLOGNA EXPERIENCE
F. BONIFAZI, G. ROSTI, C. CELLINI, E. TRABACCHI, A. DE VIVO,
G. MARTINELLI, N. TESTONI, S. TURA

Institute of Haematology and Clinical Oncology
Seràgnoli Institute, University of Bologna
Ten patients received an autologous bone
marrow transplantation (ABMT) after an in
vivo purging with recombinant interferona (IFN). The patients were all low Sokal risk,
aged medianly 41 years (extr. 21-53); they
have been referred to our Institution between March 19991 and December 1995
Details about IFN course, bone marrow harvest and hematological recovery after high
dose busulfan (16 mg/kg total dose) and
melphalan (60 mg/ sm) are presented below.

IFN was resumed medianly after 5.5 months
from ABMT (range: 2-15): the fixed dosage was 3 IMU/TIW. CYTOGENETIC RESPONSE (CR): 7/10 patients were in complete or major CR (66-100% Ph neg) before ABMT; 3/10 were in minimal CR (<33%
Ph neg). After ABMT, the major/complete
cytogenetic responders mantained their status, whereas 2/3 patients with minimal response achieved a stable major/complete
CR. The evaluation of minimal residual
desease (MRD) by nested-PCR for bcr-abl,
resulted negative in 5 cases at least once.
The quantitative evaluation of residual bcrabl transcript will be presented.
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P315
TREATMENT OF CHRONIC MYELOID
α OR IFN-α
α AND
LEUKEMIA WITH IFN-α
ARA-C COMBINATION: A SINGLE
CENTER EXPERIENCE
A.M. LIBERATI, A.R. BETTI, R. PACE, G. SALVUCCI,
N.AL SHARJABY, M. SCHIPPA, P.S. DEGLI ANGELI,
A. BASSETTI, E. DONTI, V. METTIVIER

Section of Internal Medicine and Oncology Science,
Univ. Perugia
Aims: the aims of this study were to confirm or not:1) the therapeutic usefulness
of IFN-α therapy and 2) the response to
the combination of IFN-α and low-dose (2540mg/die) ARA-C used at diagnosis or as
second line therapy (after 12 mths) in a
cohort of chronic myeloid leukaemia (CML)
pts treated in a single centre. Patients:
71 CML pts (32-39 F/M), 67 Ph+ and 4
Ph-, but all bcr-abl rearranged were studied. Fifty-nine pts were observed from 1985
to March 1999 while 12 were diagnosed before the 1985. Seven newly diagnosed pts
were not treated with IFN-α (3 were
allotransplanted and 4 received conventional chemotherapy). Of the remaining 52
pts, 43 were treated with IFN-α alone and
the other 9 with the combination of IFN-α
and ARA-C. This combination was also
administared to 24 pts already treated with
IFN-α for more than 1 year because of IFNα failure to induce cytogenetic response
(KR), loss of KR to IFN-α alone or to improve the quality of KR achieved with IFNα therapy. Results: 33 KR have been obtained in the 51 Ph positive patients in
whom serial cytogenetic analysis were performed. In 8 Ph+ pts, cytogenetic analysis
was not repeated because of patient refusal
(4), early death (1), disease progression
(1) or to short ongoing treatment duration
(2) at the time when this analysis was performed. Eight pts achieved a complete (C),
and 7 a major (M) KR. Five of the 8 CKR
were observed in response to the IFN-α
alone and 3 to the IFN-α and ARA-C combination. Two CKR were documented in pts
treated late with IFN-α (1) or IFN-α-Ara-C
combination (1). Furthermore persistent
molecular disease remission (negative PCR)
was documented in 2/8 pts who obtained a
CKR. Eighteen pts achieved a minor (Mr)
or minimal (Min) KR. Fifteen of the 18 KR
were observed in response to IFN-α alone
and 3 to the early (2) or late (1) IFN-α ARA-
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C combination therapy. The overall survival
for the 63 pts treated with IFN-α alone or
in combination with ARA-C is 51 mths (1213). The median survival duration is 104+
mths (12-187) for the 15 pts (10 still alive)
who obtained a CKR or MKR,63.5 mth (17213) for the 18 pts (5 still alive) with a MrMin KR and 24 mths (10-184) for the 18
pts (4 still alive) with no KR.

P316
EXTRAMEDULLARY BLASTIC PHASE OF
CHRONIC MYELOID LEUKEMIA (CML)
MIMICKING T-LYMPHOBLASTIC
LYMPHOMA: A CASE REPORT
E. DI BONA, C. SCHIAVOTTO, R. SANCETTA, U. PIZZOLATO,
M. STELLA, F. RODEGHIERO

Divisione di Ematologia e Servizio di Genetica,
Ospedale San Bortolo, Vicenza
Extramedullary blastic phase of CML occurs in less than 5% of the cases, mostly in
lymph nodes, central nervous system and
bone. About 30% of the cases are B-lymphoid type. Very few cases have been reported with T-cell phenotype. We describe
a patient with chronic phase of CML and
lymph nodes enlargement at presentation;
biopsy was consistent with T-lymphoid blast
infiltration. The patient, a 51 years-old
woman, has been suffering from nocturnal
sweat and weight loss during the last six
months. At admission, she showed large
right cervical glands and moderate liver and
spleen enlargement. The white blood cell
count was 230x106/l (neutrophil 50%, eosinophil 2%, basophil 2%, lymphocytes 12%,
monocytes 3%, metamyelocytes 10%,
myelocytes 10%, promyelocytes 6%,
orthocromatic erythroblast 2%, blasts 3%),
hemoglobin 9.6 g/dl, platelets 220x106/l.
Bone marrow aspirate was consistent with
chronic phase of CML, with blasts <5%.
Cytogenetic analysis performed with fluorescent in situ hybridization (FISH) and
polymerase chain reaction (PCR) revealed
the classical t(9;22) and p190 and p210
expression. Hydroxyurea reduced WBC
count but the patient experienced a further
enlargement of lymph nodes size and progression in axillary and retroperitoneum
sites. Cervical lymph node aspirate revealed
an homogeneous infiltration by blast cells
with scanty cytoplasm, Sudan Black and
peroxidase-negative and TdT positive by
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immuno-enzymatic technique. Hystologic
examination showed a pattern consistent
with high-grade lymphoma, CD43 and CD3
positive. PCR amplification of γ-T-cell receptor showed monoclonal rearrangement.
FISH analysis performed on smear of lymph
node aspirate using specific cosmid probes
for Philadelphia chromosomes demonstrated the typical fusion signal in 50% of
nuclei. Clinical, morphological and immunologic features of the present case could
indicate the presence of two distinct diseases, but the evidence of Philadelphia
chromosome in lymph node blast leads to
conclude that lymphomatous cells originate
from the same clone as CML.

P317
PROTOCOL ROFERON/CML;
A LONG-TERM FOLLOW-UP
E. ZUFFA, A. ZACCARIA ON BEHALF OF THE ITALIAN COOPERATIVE
STUDY GROUP ON CHRONIC MYELOID LEUKEMIA

Hematology Unit, AUSL, S. Maria delle Croci
Hospital, Ravenna
Interferon alpha (α-IFN) was reported to
be active in the treatment of Chronic Myeloid Leukemia (CML), in term of inducing
cytogenetic remissions and inproving survival. We update here the results achieved
comparing α-IFN and conventional chemotherapy (CHT-Hydroxyurea-HU) in the treatment of Ph+ CML. The protocol Roferon/
CML recruited 322 patients between June
1986 and July 1988, with a randomization
2:1 either to α-IFN or Hu (218pts in a-IFN
arm and 104 in CHT arm). On March 1999,
81 patients are alive; the median survival
is longer for a-IFN assigned patients (76mos
v.s. 52mos, p=0.001) with a median follow-up of living patients of 124 months,
range 100-144mos. The survival is strictly
related to the Karyotypic Response (KR).
The patients treated with α-IFN who did not
achieve KR survived similary to patients
treated with conventional CHT. In α-IFN
arm, 44 pts are alive in first chronic phase
and 35 (80%) had a KR at least once. In
CHT arm 11 pts are alive in first chronic
phase and 7 (64%) had some degree of
karyotypic conversion, even if minimal.
Sokal score calculated at diagnosis was related with KR rate and survival. In α-IFN
arm the overall KR rate was 32% and 15pts
are at present in major or complete cytogenetic remission, still receving low-dose

interferon. Late α-IFN treatment related
toxicity was neither more frequent nor different from early toxicity, but after the first
five years of therapy no more cases of neurologic toxicity were observed and the main
cause of treatment discontinuation were
cronic fatigue and muscolo-skeletal pains.
Finally we observed a secondary tumor in
3 pts in α-IFN arm (1.5%) and in 3 pts in
CHT arm (3%) and the development of a
secondary neoplasia appears to be unrelate
to the type of treatment.

P318
AUTOLOGOUS TRANSPLANTATION
WITH PHILADELPHIA CHROMOSOME
NEGATIVE STEM CELLS MOBILIZED IN
FIRST CHRONIC PHASE-CHRONIC
MYELOID LEUKAEMIA
F. PAPINESCHI,* F. CARACCIOLO,* E. BENEDETTI,*
S. GALIMBERTI,* C. FAVRE,** F. GRECO,***
E. CAPOCHIANI,* G. CARULLI,* A. AZZARÀ,* N. CECCONI,*
R. TESTI,* M. PETRINI*

*Dipartimento di Oncologia Università degli Studi di
Pisa, Divisione di Ematologia. ** Servizio di
Criopreservazione, *** Sezione Aferesi del Centro
Trasfusionale, Azienda Ospedaliera Pisana
Patients with Ph+ Chronic Myeloid Leukaemia (CML) who are non responders to
Interferon therapy and/or not elegible to
allogeneic transplantation have very poor
therapeutic options. Autografting, in different ways performed and with different
sources, is one of the options now under
investigation. Carella et al. have reported
that an intensive chemotherapy given in
early chronic phase of CML results in high
number of circulating Ph negative
haemopoietic progenitor cells. We report the
medium term results obtained in 3 women
(age:38, 54 and 39). The first patient previously treated with a 8 months IFN regimen without any cytogenetic response, was
treated with ICE and mobilized in 15th day.
Conditioning regimen Bu 16 mg/kg,
Reinfusion: 8.2 x 106 CD34+ > 90% Phand BCR/ABL +. She engrafted succesfully
at +21. Regenerating marrow cells were
all Ph  and 25 months later she has a minor cytogenetic response. (30 % Ph- cells.)
The other two patients were treated at diagnosis with mini-ICE, mobilized at +14 and
+15 and reinfused respectively 7.0 and 2.7
x 106 cells CD 34+. 100 % Ph negative,
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BCR/ABL+. Conditioning regimen Bu 16
mg/kg. Regenerating marrow cells were all
Ph  . At +19 and +13 month respectively
they have a mayor cytogenetic response
(90% and 65%) and hematological remission. The three patients are now in maintenance with IFN. Although probably not
curative a early purging in vivo seems able
to offer a long term survival in CML .

P319
TRANSLOCATION t(7; 14) (p15; q32) IN
BASOPHILIC BLAST CRISIS OF Ph + CML
F. GIACOBBI, P. TEMPERANI, G. BONACORSI, V. MEDICI,
T. ARTUSI, G. EMILIA

Dip. Scienze Mediche - Sez. Med. Int.-Ematologia
Univ. Modena
Ph + chronic myeloid leukemia (CML) usually progress to blast crisis (BC) that can
have lymphoblastic, myeloblastic or, infrequently, erythroblastic and monoblastic
characteristics. CML occasionally progress
to a basophilic and eosinophilic crisis. BC
frequently shows additional karyotypic
changes as + 8, i(17q) and Ph duplication.
We report a case of CML with thrombocytosis that progressed to a basophilic BC with
a 46, XX, t (9;22), t (7;14) (p15;q32) in
the same clone. A 63-yr-old female diagnosed as CML in October 1994. At diagnosis a mild thrombocytosis (520 x 109/l) and
basophilia (5%) were present. Karyotype:
46, XX, t(9;22). BCR/ABL positive. A treatment with IFN and hydroxyurea, led to a
hemopoiesis control until November 1997
when platelet counts increased (up to 1.200
x 109/l). At this time: karyotype: 46,XX,t
(9;22); basophils 11%, blasts 3%. Spleen
3 cm palpable. Therapy with hydroxyurea
plus thioguanine was effective until February 1999 when leukocyte counts rapidly increased together with splenomegaly; in
contrast, the platelet counts decreased.
After 1 month the blood film showed: Hb
10 g/l; WBC 170 x 109/l with basophils 40%,
blast 7%; platelets 60 x 109/l; the spleen
34 x 15 cm enlarged. The bone marrow biopsy showed an enormous increase of
granulopoiesis, a decrease of erythropoiesis and an almost absent megakaryopoiesis;
the blast forms were about 8% and the
basophils markedly increased. A mild fibrosis was present. The karyotype was 46, XX,
t (9;22),t (7;14) (p15;q32) [20]/46, XX,
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t(9;22)[3]. A treatment with idarubicin and
aracytin led to a marked reduction of leukocytosis and splenomegaly, but the patient
died by myocardial failure, 1 mo. later. To
our knowledge, only 2 cases of translocation involving 7p and 14q in hematologic
neoplasias, were reported: 1 Ph-positive ALL
with t (7;14) (p12;q32) (Maekawa,1984) and
1 case of childhood AML with t(7;14)
(p15;q32) (Raimondi,1989). The t (7;14) is
often found in ataxia-telangiectasia (AT) patients: the breakpoints are usually at 7p14
or 7q35. Our patient has no signs of AT. Of
interest, the basophilic BC arose with a coincidental megakaryopoiesis failure and a
fast, marked spleen enlargement. At 7p15
several genes are located, involved in myeloid differentiation, as HOXA9 and HOX1G;
the T-cell receptor gamma (TCRG) is there
also present. At 14q32 the immunoglobulin superfamily genes are located and also
the transcriptional factor CEV14 and the Tcell leukemia -lymphoma 1 gene (TCL1). It
is likely that some of these genes involved
in the translocation can support the pathogenetic mechanisms of disease progression.

P320
THROMBOSIS-FREE SURVIVAL AND
LIFE EXPECTANCY IN 187
CONSECUTIVE IN PATIENTS WITH
ESSENTIAL THROMBOCYTHAEMIA
G. TAMPONI, M. BAZZAN, P. SCHINCO, A. VACCARINO,
C. FOLI, *G. GALLONE, A. PILERI

Department of Haematology, Ospedale San
Giovanni Battista, and * Department of Internal
Medicine, Maria Vittoria Hospital, Torino, Italy
187 consecutive patients with Essential
Thrombocythaemia (ET) were diagnosed
and followed by our Haematology Department in the period October 1980 - November 1994. The overall follow up was 773
years/patient. Thrombosis-free survival and
overall survival were calculated in the whole
cohort; the same parameters were than
calculated after arbitrarily dividing the
whole cohort in two groups, according to
the median age at diagnosis (55 years).
50% of patients had at least one thrombotic episode within 9 years after diagnosis. The thrombosis-free survival curves
calculated in patients younger or older than
55 at diagnosis were comparable. About
85% of patients were alive 10 years after
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diagnosis. The survival curves of patients
younger and older than 55 at diagnosis were
not significantly different in the observation period and the observed mortality (7
patients) in patients aged less than 55 at
diagnosis was significantly higher than expected (1.68 cases). The relative risk of
death was 4 times greater (SMR=4.17 95% C.I. 1.6-8.6, p<0.01) than for healthy,
age matched people, living in the same
area. Age at diagnosis, smoke, sex, hypercholesterolemia, peak number of platelets,
hypertension and diabetes were not significant prognostic cardiovascular risk factors
in our cohort. In conclusion, our data show
that ET has to be considered a serious disease that significantly decreases both quality of life (expected life without thrombosis)
and life expectancy for younger patients.

P321
POLYCYTHAEMIA VERA: ECLAP STUDY
ELIGIBILITY IN THE REGGIO EMILIA
SERIES
F. ILARIUCCI, P. AVANZINI, L. MASINI, F. MERLI, A. BONINI,
L. GUGLIOTTA

Servizio di Ematologia, Arcispedale S.Maria Nuova,
Reggio Emilia
Fifty patients affected by Polycythaemia
Vera (diagnosis done in accordance with
PVSG criteria in the years 1984-1988) are
now in follow up at Haematological Unit of
Reggio Emilia. Recently we evaluated their
elegibility for ECLAP study after the Ethical
Committee approval was reached. ECLAP
study is based on the randomization between ASA 100 mg/day and placebo in patients whithout absolute indication or absolute contraindication to ASA therapy. Patients not eligible are object of an observational study. We considered eligible for
the randomized study 28 patients (56 %):
22 males and 6 females aged between 38
and 80.They received various treatment:
ASA (12), phlebotomy (11),pipobroman
(15), hydroxyurea (15), busulfan (1), αinterferon (1).Twenty patients (40%),15
males and 5 females, aged between 32 and
85 years, were considered not eligible because absolute indication to ASA therapy:
deep vein thrombosis (9), peripheral
arteropathy (5), ischemic transitory attack
(3), oral anticoagulant therapy (3).Two male
patients (4%) were considered not eligible

because absolute contraindication to ASA:
the first was affected by duodenum ulcer
and the second had a bad gastric tolerance
to ASA.

P322
POLYCYTHEMIA VERA: A CASE SERIES
F. RONCO, B. MARTINO, M. COMIS, G. IARIA, A. MARINO,
F. MORABITO, E. OLIVA, N. RANIERI, I. VINCELLI, F. NOBILE

Dipartimento di Emato-Oncologia, Az. Ospedaliera
Bianchi-Melacrino-Morelli, Reggio Calabria
132 cases of polycythemia followed in our
Ward were retrospectively evaluated.
Eighty-two patients, 33 females and 49
males, responded to the PVSG criteria for
the diagnosis of PV and were selected. The
average time interval between diagnosis
and last observation was 83 months (1452). Mean age was 61±13 years. At diagnosis, 83% was symptomatic with
erythrocyanosis (79%), pruritis (38%),
paresthesias (32%) and headache (32%).
Ten patients presented with major vascular events (4 myocardial infarctions e 6
strokes). PS was prevalently good (WHO
0-2). Twenty-one had concomitant diseases. Prevalent risk factors were smoke
(19%) and hyperlipidemia (20%). Average
Ht was 57±6%, WBC was 11.9±4.9x103 and
platelet count was 519±259x103. Leukocytosis was present in 34 (41%) patients,
thrombocytosis in 44 (54%) and both were
present in 20 (24%). 77 patients presented
with splenomegaly. Average erythrocyte
mass was 44±6 ml/kg in males and 39±7
ml/kg in females. sEPO concentration was
(8±3) and in the majority of patients BFUE
presented spontaneous growth. Fourty-five
cases (55%) maintained Ht <47% in the
first 6 months by phlebotomy alone with
an average number of 9±5 phlebotomies.
Pipobroman, Busulfano ed Idrossiurea
hanno costituito i trattamenti di prima scelta
negli altri casi, con una risposta in genere
buona. Chemotherapy was initiated within
the first 6 months in 35 (43%) patients,
while the remaining 47 began after 19
months from diagnosis. P32 was administered in 7 patients treated before 1980.
First-line treatments in the remaining patients were Pipobroman, Busulfan (BSF) and
Hydroxyurea, yielding prevalently positive
results. BSF induced an earlier response and
a longer off-therapy interval. During followup, 19 patients had vascular complications,
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2 of which were lethal. At 452 months, survival was 91%. Four cases of second malignancies and 3 cases of leukemia transformation were observed. In conclusion, PV
has a favourable prognosis; leukemic transformation and second malignancies are rare
events; BSF is the elective therapy in older
patients, providing a rapid response and
long periods off-therapy.

P323
STUDY OF BCR/ABL STATUS IN
PATIENTS WITH PHILADELPHIA
NEGATIVE ESSENTIAL
THROMBOCYTHEMIA
D. RUSSO, 1M. TIRIBELLI, 2G. DAMANTE, 2L. PELLIZZARI,
D. FABBRO, 3G. MARTINELLI, 3N. TESTONI, 4D. CAUFIN,
1
A. MICHELUTTI, 1L. MARIN, 1A. BERTONE
1
2

Clinica Ematologica, Policlinico Universitario di
Udine; 2Dipartimento Scienze e Tecnologie
Biomediche, Università di Udine; 3Istituto di
Ematologia e Oncologia Medica  L. e A. Seràgnoli,
Università di Bologna; 4Laboratorio di Citogenetica,
Servizio di Anatomia Patologica, Az. Ospedaliera S.
Maria degli Angeli, Pordenone
1

The absence of Philadelphia chromosome
(Ph-neg) is one of the diagnostic criteria of
Essential Thrombocythemia (ET). Recently
Blickstein et al. (1) reported that 12 (50%)
out of 25 patients with Ph-neg. ET, carry
the BCR/ABL transcript on the molecular
level. The characteristics of the BCR/ABL
positive patients were similar to the ones
of BCR/ABL negative patients, except for a
significant increased patientsage. By using a reverse transcriptase polymerase
chain reaction (RT-PCR), with a sensitivity
of 1-10 cell/million, we evaluated the BCR/
ABL transcripts in bone marrow cells of 44
Ph-neg ET patients. None patient was found
to be BCR/ABL positive. Thus, our results
do not confirm the previous observations
reported by Blickstein et al. (1). The BCR/
ABL status in ET patients remains to be further investigated.
References
Blickstein D., Aviram A., Luboshitz J et al. BCR/
ABL transcripts in bone marrow aspirates of
Philadelphia-negative Essential Thrombocythemia patients: clinical presentation. Blood
1997; 90: 2768-2771
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PLASMA HOMOCYSTEINE LEVELS IN
POLYCYTHAEMIA VERA ESSENTIAL
THROMBOCYTHAEMIA
M.C. CARRARO, M.L. BIONDI,* N.N. FANTINI, O. TURRI,*
S.M. SIBONI, E. GUAGNELLINI,* A. DEL SANTO,
S. TARTAGLIONE, G.C. GERLI

Cattedra di Ematologia Istituto di Scienze
Biomediche Ospedale San Paolo, and *Laboratorio
Analisi Chimica Clinica e Microbiologia, Ospedale
San Paolo, Milan
Subjects with Polycythaemia Vera (PV)
and Essential Thrombocythaemia (ET) have
an increased risk for thrombotic events.
Since elevated homocysteine levels are an
independent risk factor for atherosclerotic
vascular disease, we investigated plasma
homocysteine in PV and ET patients. 16 patients with PV, ranging between 41 and 79
years, and 4 with ET, ranging between 29
and 71 years, were examined for plasma
homocysteine. 10 subjects with secondary
erithrocytosis (SE) and 15 healthy controls
were matched for sex and age. 15 PV patients and 7 with SE underwent chronic
treatment with phlebotomy; 6 with PV, 4
with SE and 3 with TE underwent chronic
treatment also with aspirin; 4 with PV and
2 with ET with cytoreductive therapy.
Plasma homocysteine was determined by
FPIA Homocysteine Reagent IMx System
(ABBOTT). The mean hematocrit in PV patients was 0.47 ± 0.03 and in SE subjects
was 0.49 ± 0.01. All patients had serum
folate and cobalamin at normal levels. 2
subjects with PV and 1 with SE had very
high plasma homocysteine levels (respectively 35.0 mmol/L, 67.0 mmol/L, 36.9
mmol/L) and therefore they were not included in the statistical analysis. Plasma
homocysteine levels in PV and SE patients
resulted significantly increased (respectively 16.4±4.7µmol/L and 17.0±4.9 µmol/
L, p< 0.0001) from healthy controls
(9.2±1.8 µmol/L) and ET subjects
(10.1±1.72 µmol/L). There was no statistical relationship between genotype of Methylene TetraHydroFolate Reductase and homocysteine levels. Nine of PV patients and
4 with SE had had thrombotic events in the
far past. No statistical relationship between
homocysteine and age, sex and the therapy
was observed. Preliminary data show that
high levels of homocysteine in subjects with
PV and SE, undergone to phlebotomy, with
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normal levels of serum folate and cobalamin, might be related to primitive or secondary erythrocytosis and might contribute to thrombotic risk The observation of 3
subjects (10%) with very increased plasma
homocysteine levels deserves further evaluation.

P325
ESSENTIAL THROMBOCYTHAEMIA:
THROMBOTIC COMPLICATION IN A
SINGLE-CENTRE RETROSPECTIVE
STUDY OF 221 PATIENTS
F. RADAELLI, P. FACCINI, R. CALORI, E. TAIOLI, A.T. MAIOLO

Serv. di Ematologia, Istituto di Scienze Mediche,
Università di Milano, Ospedale Maggiore IRCCS, Italy
We retrospectively studied the prevalence
of thrombosis, the possible risk factors associated with it and the effect of
cytoreductive on their incidence in 221 patients (139 female and 82 male) with Essential Thrombocythaemia (ET) treated at
our Centre between January 1980 and December 1997. ET was diagnosed on the
basis of modified PVSG criteria. The median age at disease onset was 57 years
(range 19-86) and the platelet count was
1048 ± 447/mm3; 69% of the patients were
symptomatic. In the 170 patients who underwent bone marrow biopsy, the results
were compatible with ET, and there were
signs of mild fibrosis in 22% of cases. Of
the 148 patients who underwent cytogenetic analysis, the results were normal in
76%. The results of BCR-ABL rearrangement (carried out in 49 patients) were negative in all cases. The thrombotic risk factors were a family history of thrombosis in
48/163 patients (29%), a positive personal
history of thrombosis in 47 (21%), arterial
hypertension in 70 (32%), diabetes mellitus in eight (4%), and smoking in 72/205
(35%). During the median follow-up of
seven years, 26% of the patients presented
thrombotic complications. Cytoreductive
therapy was administered to 122 patients,
87 (71%) of whom with hydroxyurea. Fortyfour patients died: eight of leukemia, seven
of solid tumors, one of NHL, seven of acute
myocardial infarction, six of stroke, two of
hemorrhage (one cerebral hemorrhage),
and 13 of various other causes. Univariate
analysis did not reveal any statistically sig-

nificant correlations between thrombotic
events and a family history of thrombosis,
sex, smoking, diabetes, dyslipidemia or
platelet count at diagnosis (< or ≥ 1,500,00/
mm3). However, a smaller number of events
occurred in patients with a negative personal history of thrombosis, in those aged
less than 45 years, and in normotensive
patients (p< 0,05). The patients given
cytoreductive treatment had a lower risk of
developing thrombosis than those not receiving any therapy (RR= 0.3; 95%CI: 0.10.8). The major risk of thrombosis was observed in patients treated with aspirin (RR=
2.4; 95%CI: 0.9-6.6).

P326
ESSENTIAL THROMBOCYTHEMIA DO
NOT EXPRESS BCR-ABL TRANSCRIPTS
R. MARASCA, F. LANZA*, D. VALLISA§, C. DE ANGELI*,
P. ZUCCHINI, D. GANDINI, P. TEMPERANI, M. LUPPI,
L. CAVANNA§, G.L. CASTOLDI*, G. TORELLI, G. EMILIA

Dept Medical Sciences - Internal Medicine and
Hematology Section, University of Modena;
*Institute of Hematology, University of Ferrara;
§Division of Internal Medicine, Piacenza
Essential thrombocythemia (ET) is a clonal
disorder characterized by marked thrombocytosis of unknown aetiology that, according to the PVST do not carry Ph chromosome. Recently, some authors (Blickestein,
1997, from Israel), reported 25 Ph-negative cases, followed for a median of 22.5
mo (range 17-63), 48% of which showed
positivity for BCR-ABL transcripts. The possibility of a new variant of ET was suggested.
Subsequently, other groups (Marasca,
1998; Hackwell, 1999), on near equivalent
series, were unable to confirm these observations. We investigated a larger series
of ET p, diagnosed fulfilling the PVSG criteria. 93 p were enrolled (43 men, 50 women;
median age 56 y, r. 23-98). The platelet
counts were from 600 to 900 x 109/L (45 p)
or from 1,050 to 2,700 x 109/L (48 p). All
patients were Ph-. 64 p express high LAP
value and 29 normal; splenomegaly, <3 cm
palpable, was observed in 14p. At molecular analysis only 10 p had recieved
cytoreductive treatment. Nested RT-PCR
was performed according to the method of
Hughes et al (Blood 77:874, 1991), with a
sensitivity of 1:105. Only 1 patient was
found to express BCR-ABL. The median fol-
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low-up was 45.97 mo (r. 6-240): but 60.95
mo (r. 24-114) for 31 p and 81.78 mo (r.
36-240) for 48 p 14 p were followed for
less 12 mo (range 6-11). The clinical-hematologic features remained unchanged in
all patients, with 3 exceptions: 1 p. (BCRABL positive) progressed to blast crisis 12
y after diagnosis, via myelofibrosis 6 y after the diagnosis; 2 p. (BCR-ABL negative)
progressed to myelofibrosis 6 and 10 y after diagnosis; respectively 1 p died by BC
and 1 p by stroke. 15 p out of 45 with less
900 x 109/L platelets showed marked platelet count after 16-30 mo. The data from
our patients, coming from the same area,
Northern Italy, showed that ET do not express BCR-ABL transcripts. Technical differences seem unlikely to explain the discrepancy with other authors, ever since methodology and assay sensitivity appear similar. Enviromental and/or racial factors might
have a role. Diagnostic accurancy, alternative methodologies such FISH and quantitative PCR in positive cases, a longer follow-up, might allow to a better understanding of ET.

P327
NUCLEAR FACTOR-ERYTHROID
2 (NF-E2) EXPRESSION IN ESSENTIAL
THROMBOCYTHAEMIA
L. CATANI, M. AMABILE, G. MARTINELLI, M. LAI, L. VALDRÈ,
N. VIANELLI, *L. GUGLIOTTA, S. TURA

Istituto di Ematologia e Oncologia Medica L. e A.
Seràgnoli - Università di Bologna - *Servizio di
Ematologia, Arcispedale S. Anna, Reggio Emilia
Nf-E2 is a transcription factor crucial for
regulating erythroid specific gene expression. It is expressed in stem cells and in
the more differentiated cells of the erythrocytic, mastocitic and megakaryocytic lineages. Two isoforms have been identified
and denominated a and f. NF-E2 seems to
be very important for megakaryocyte terminal differentiation since mice lacking the
transcription factor show the arrest of
megakaryocyte cytoplasmic maturation and
profound thrombocytopenia. Since platelet
production is elevated in Essential
Thrombocythaemia (ET), NF-E2 might play
a role in the occurrence of the disease. In
the present study, we have evaluated NFE2 expression (both mRNA and protein) in
megakaryocytic cells obtained by patients
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with ET (5 cases) and in normal controls (3
cases). Megakaryocytic cells have been
obtained after liquid culture in a serum-free
medium plus Thrombopoietin (100 ng/ml).
Megakaryocytes have been isolated after
12-14 days of culture by means of
immunomagnetic beads and CD41 antibody
in order to obtain a pure population.. NFE2 mRNA has been tested by RT-PCR while
flow cytometry has been used for protein
assesment. The two isoforms, a and f, have
been both identified in ET and normal
megakaryocytic cells and the a isoform is
more expressed than the f form. NF-E2 protein was expressed by CD41 positive cells
both in ET and in normal cells. However,
NF-E2 protein intensity expression was
higher in ET samples than that observed in
normal controls (MIF 3.2 vs 1.9). In conclusion, our results suggest that NF-E2
might play a significant role in the increased platelet production of ET.

P328
PREGNANCY AND SPONTANEOUS
NORMALIZATION OF PLATELET COUNT
IN A PATIENT WITH ESSENTIAL
THROMBOCYTHEMIA
G. MULEO, R. SANTORO, P. IANNACCARO

Centro Emofilia, Servizio di Emostasi e Trombosi,
Azienda Ospedaliera Pugliese-Ciaccio, Catanzaro
Essential thrombocythemia (ET) is a
chronic myeloproliferative disease
characterised by thrombocytosis, excessive
megakaryocytes, haemorrhages, thrombotic complications and miscarriage. It is
relatively frequent in young women in fertile age. We present the case of a woman
(P.F.) of 34 years affected by ET. All the case
of secondary thrombocytosis were excluded; the diagnosis was morphologically
confirmed by a bone marrow examination
and cytogenetic studies excluded the presence of Philadelphia chromosome. At the
diagnosis the platelet count was 820.000/
mmc, the patient reported headache and
presented splenomegaly. She immediately
began therapy with platelet inhibitors, keeping a platelet count from 610.000/mmc to
854.000/mmc, without cytoreductive treatment. Thirteen months later, the patient was
pregnant and simultaneously started a slow
and spontaneous reduction of platelet count
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which normalised ad 12th week of pregnancy. Platelet count was normal for all the
pregnancy. Patient had a natural delivery
of a healthy baby at 40th week. After the
delivery platelet count gradually rose until
to 810.000/mmc.

P329
ATYPICAL CONGENITAL
DYSERYTROPOIETIC ANEMIA:
A CASE REPORT
M. ZAPPA, C. BOSCHETTI, C. VERCELLATI, P. BIANCHI,
M. MARIANI, L. CANEVA*, P. MORANDI, D. SOLIGO#,
A. ZANELLA

Division of Hematology IRCCS Ospedale Maggiore
Milano, Italy. *Fondazione Mattarelli Ospedale
Fatebenefratelli, Milano, Italy . # Centro Trapianti di
Midollo IRCCS Ospedale Maggiore Milano, Italy
Congenital dyserythropoietic anemias
(CDA) are a heterogeneous group of disorders characterized by ineffective erythropoiesis with prominent dysplastic features
of the erythroid precursors in the bone
marrow. Three types of CDA have been
defined based on differences of marrow
erythroblast abnormalities; however, several CDA variant have been described.This
report describes the clinical, hematological
and biochemical features of a 34 years
old woman with atypical congenital
dyserythropoietic anemia. The patient displayed anemia early in childhood and required RBC transfusions only in two occasions. During the last 10 years the hematological parameters were stable (Hb 8-9
g/dL, normal or mild reticulocytosis,
unconjugated bilirubin 1.8-4 mg/dL). At the
time of the study at physical examination
she was pale and the spleen was slightly
enlarged. The laboratory data showed moderate anemia without reticulocytosis, increased unconjugated bilirubin and
elliptocytes, schistocytes, dacriocytes were
found in peripheral blood smear. Osmotic
fragility tests, screening for abnormal or
unstable hemoglobins and Coombs test
were negative. The Hams test was not informative since also the acidified control
without complement was positive The red
cells showed increase agglutinability with
anti-i antibody. Ferrokinetic studies showed
an increased plasma iron clearance and a
high rate of ineffective iron turnover. The
study of the red cell membrane proteins

by SDS-PAGE revealed a slight deficiency
of protein 4.1 and the search of reticuloendoplasmic marker for CDA II (GRP78)
by western blotting analysis was negative.
Rare binucleated and multilobulated erythroblasts and a few intercytoplasmatic
bridges were found at bone marrow examination. Electron microscopy revelead marked erithroblastosis and kariorrhexis in almost 50% of erythroblasts. In conclusion the
case here reported can not be classified in
any of known CDA type and could be considered as new CDA variant.

P330
TRANSIENT MYELODYSPLASIA
DURING PREGNANCY
C. CALIFANO, L. LUCIANO, L. CATALANO, A. GUERRIERO,
S. ROCCO, °R. GRIMALDI, °G. AMENDOLA, B. ROTOLI

Div. of Hematology, Federico II University, Napoli,
°Immunohematology Service and Pediatric Division,
S. Leonardo Hospital, Castellammare di Stabia
(Napoli)
A 33 year-old multipara was referred to
our unit in January 1998 for pancytopenia
detected during the ninth month of a
gemellary pregnancy, which worsened immediately after delivery. PE showed only
moderate splenomegaly. The patient was
taking folic acid and vit. B12. Her blood
counts showed severe macrocytic anemia
(Hb 5,6 g/dL; MCV 99 fL), thrombocytopenia (plt 49000/µL) and moderate leucopenia (WBC 4100/µL N 85%). Anysocytosis,
poikilocytosis, absence of schistocytes,
reticulocytopenia and hypogranular neutrophils were also observed in peripheral
smears. Bilirubin was normal. Transaminases and LDH were increased (AST 55 U/
L; ALT 48 U/L; LDH 879 U/L). Serological
work up for B and C viral hepatitis was negative. Prothrombin time, activated partial
thromboplastin time and fibrinogen were
normal. Serum ferritin was increased (853
ng/ml). Bone marrow examination showed
dyserythropoiesis (macrocytosis, asynchronous maturation, vacuolization) hypogranular myelopoiesis and micromegakaryocytes. Sideroblasts were absent. Deletion of chromosome 20q was detected by
cytogenetics. The patient received 6 units
of packed red cells. Her blood counts slowly
increased and became normal after 3
months. Last bone marrow examination
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(April 1999) showed normal hemopoiesis,
with persistent macrocytosis and chromosome 20q deletion in 5/12 metaphases. It
is known that oestrogens may inhibit hemopoiesis; in addition, hormonal changes
during pregnancy may favour a clonal expansion. It is possible that in this patient a
pre-existent abnormal clone expanded itself either directly or by temporary suppression of the normal hemopoietic lineages.
Prolonged clinical and cytogenetical follow
up might help in clarifiyng this unusual case.

P331
PERIPHERAL ASPECTS OF
MYELODYSPLASIA DETECTED BY
H3-BAYER AUTOMATIC CELL COUNTER
P. VICINANZA, L. CATALANO*, S. ROCCO*, D. CAPUTO#,
M. VICINANZA, B. ROTOLI*

Servizio di Medicina di Laboratorio e #Divisione di
Medicina Generale, A. O. S.Giovanni di Dio e Ruggi
DAragona, Salerno. *Divisione di Ematologia,
Università Federico II, Napoli.
Aiming to verify the existence of parameters allowing to suspect the diagnosis of a
Myelodysplastic syndrome (MDS), we have
studied peripheral blood of 29 patients affected by MDS according to FAB classification (RSA:2, RA:20, RAEB:3, RAEB-T:1,
CMML:3) by an automatic hematological
analyzer (H3-Bayer). This autoanalyzer
counts 104 cells/sample using both principles of flow cytometry and of perox cytochemistry and is able to give more than
20 parameters, directly measured or calculated. Our attention was focused on three
parameters: RDW-R, PDW-R and LI, whose
medians were found significantly different
from those verified in a normal population
of 100 subjects. RDW-R gives the grade of
erythrocytic anisocytosis obtained as difference between the parameter directly
calculated (RDW-CV) and the theoretic values (RDW-Cva) for that number of erythrocytes and MCV. RDW-R is a measure of
the anisocytic degree of the examined red
cells. PDW-R has the same meaning, applied to platelets: it is as higher as the degree of platelet anisocytosis. The lobularity
index (LI) is the ratio between polymorphic
and mononuclear nuclei, and it gives informations about the degreee of segmentation of polymorphs compared to mononuclear cells. In MDS patients red cell mor-
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phology, expressed as RDW-R, was significantly altered due to macrocytic and hypochromic erythrocytes. The analysis of platelet anisocytosis, expressed as PDW-R, revealed significant differences due to the
presence of microthrombocytes. Finally, LI
was costantly reduced, due to the presence
of hyposegmented (pseudoPelger) neutrophils, absolute neutropenia and blast cell
increase. These preliminary data confirm
some typical characteristics of MDS (anemia, macrocytosis, neutropenia, thrombocytopenia) and underline the presence of
microthrombocytes. Even very small populations of peripheral blasts can be detected
thanks to the high number of counts performed.

P332
TWO YEAR FOLLOW-UP OF
CYCLOSPORIN-A IN HYPOPLASTIC
MYELODYSPLASTIC SYNDROMES
L. CATALANO, C. SELLERI, C. CALIFANO, L. LUCIANO,
M. VOLPICELLI, S. ROCCO, G. VARRIALE, P. RICCI, B. ROTOLI

Division of Hematology, Federico II University,
Napoli, Italy
Lymphocyte abnormalities in myelodysplastic syndromes (MDS) have been repeatedly described, but the role of the immune
system in the pathogenesis of these clonal
disorders is still controversial. An active role
of lymphocytes has been implicated in suppressing normal hemopoiesis in MDS with
hypoplastic marrow. We have investigated
in vitro and in vivo activity of cyclosporin-A
(CSA) on hemopoiesis in nine consecutive
patients affected by hypoplastic MDS. CSA
was given at daily doses of 1-3 mg/kg for a
minimum of three months. After a mean
period of 21 months of treatment, hemoglobin was significantly and persistently
increased in two cases, hemoglobin and
platelets in other two, platelets in one. Two
patients showed a transient response, one
patient did not tolerate the treatment, one
patient is near to a significant response. By
flow cytometry, circulating CD34+ cells were
found decreased in MDS patients compared
to normal donors. In vitro effects of CSA on
circulating hematopoietic progenitors were
studied by methylcellulose colony assay. In
absence of CSA, CFU-C were markedly decreased in all patients. At concentration in
vitro similar to that found in plasma after
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oral administration, CSA significantly increased colony-forming unit cells (CFU-C)
in 3/9 hypoplastic MDS. In 3/5 cases in vitro
testing was able to predict a positive clinical response to CSA, and in 3/4 cases a
negative response. Good tolerance and significant prolonged results in 50% of cases
suggest a trial with CSA as first line treatment for this subgroup of MDS patients. In
vitro study may predict the clinical response
in the majority of patients.

P333
IMMUNOSUPPRESSIVE TREATMENT IN
MYELODYSPLASTIC SYNDROMES:
STUDY OF 12 PATIENTS
C. FINELLI, G. VISANI, P. RICCI, N. TESTONI, G. MARINO,
A.M. MIANULLI, R. PASTANO, P. PICCALUGA, S. TURA

Istituto di Ematologia e Oncologia Medica
L. & A. Seràgnoli, Università di Bologna
The current treatment of the myelodysplastic syndromes (MDS) is unsatisfactory,
apart from allogeneic stem cell transplantation. However, the latter is feasible only
in a minority of cases. Any other therapeutic option can lead to partial remission in
no more than 10-30% of pts. Recently,
favourable results have been obtained with
immunosuppressive regimens, similar to
those employed in aplastic anaemia, i.e.
ATG + corticosteroids (Molldrem JJ, 1997)
or cyclosporin (Jonasova A, 1997). From
1980, we observed in our Institution 12 pts
(5 males, median age 56, range 18-77 yrs)
with MDS (refractory anaemia in 10 pts, 1
pt with RAEB and 1 with secondary MDS)
who showed a partial or complete response
to a corticosteroid and/or immunosuppressive treatment. Severe anemia was present
in all the cases (transfusion-dependent in
11 pts), 2 pts showed neutropenia and 3
pts thrombocytopenia (transfusion-dependent in 1 pt). The bone marrow was hypocellular in 4 cases, and normo-or-hyper
cellular in the remaining 8 pts, with a moderate lymphoid infiltration in 5/12 subjects.
Karyotype was abnormal in only 2 cases
(5q- and -7, respectively). 10/12 pts responded to corticosteroid therapy (0.5-2
mg/Kg/die), with discontinuance of transfusions , after 2-12 (median 4) weeks. 4/5
pts showed a response to cyclosporine (with
rHuEPO in 1 pt), 1 pt achieved remission
after 3 courses of cyclophosphamide, and

another pt responded to the association of
corticosteroids and azathioprine. A therapeutic trial with corticosteroids and/or immunosuppressive agents seems therefore
worthy, particularly in low-risk MDS, and
when allogeneic stem cell transplantation
is not feasible.

P334
SOLUBLE TRANSFERRIN RECEPTOR
(sTfR) IN PATIENTS WITH
MYELODYSPLASTIC SYNDROMES
(MDS) TREATED WITH RHUEPO OR
AMIFOSTINE
A. GROSSI, A. FABBRI, V. SANTINI, F. LEONI, C. NOZZOLI,
G. LONGO, G. PAGLIAI, S. CIOLLI, P. ROSSI FERRINI

Division of Hematology, Policlinico Careggi, Florence
sTfR is considered a reliable index of total bone marrow erythroid activity, and
changes in its serum levels during treatments aiming at correcting impaired erythropoiesis may reflects the efficacy of
therapy. In a multicenter italian trial a group
of 89 patients with low-risk MDS and hemoglobin ≤ 9 gr/l was enrolled and randomized to receive rHuEpo s.c. (150 U/Kg/
day) or placebo for 8 weeks (Br. J. Haematol 103: 1070, 1998). sTfR was evaluated
at days 0 and 28, and it was found that at
day 28 levels were significantly higher than
at baseline only in patients responsive to
therapy; moreover an increase lower than
18% predicted for non response (predictive power 93%). These data confirmed the
results observed by Cazzola et al. in a previous study (Blood 79: 29, 1992). We have
completed another study in which 26 patients with low-risk MDS (13 RA, 2 RARS,
2 CMML, 9 RAEB with blasts < 10%) were
treated with the phosphorylated aminothiol
agent Amifostine (Ethyol) (200 mg/m2 x 3/
week for 4 weeks), and 5 patients with
bone marrow blasts ≥ 10% (high risk
MDS)with Amifostine for 6 weeks in combination with low dose ARA-C (LDARA-C)
(10 mg/m2 twice a day) during the first 3
weeks of treatment. Granulocytes increased
in 13/26 (50%) and platelets in 9/26
(34%); hemoglobin and retyculocytes increased in 6/26 (23%) and 11/26 (42%)
patients respectively. In high-risk patients
1 CR and 2 PR were observed. Basal and
week 4 sTfR levels in patients with MDS
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were significantly higher than in a control
population (P <0.01), but day 0 values were
also significantly higher than those observed at day 28 (p <0.02) taken the whole
population of patients together. Moreover
only in 2/17 hemoglobin or retyculocyte
responders sTfR increased in response to
Amifostine. Results of these studies suggest that in MDS rHuEpo ameliorates erythropoiesis through a stimulation of total
erythropoiesis. On the contary this seems
not to be the case in patients treated with
Amifostine; its ability to reduce events that
lead to increase cell apoptosis, such as accumulation of free radicals, would rather
supports the hypothesis that Amifostine
could
reduce ineffective erythropoiesis,
although we could not observed a correlation with retyculocytes or hemoglobin values. Another suggested mechanism is the
inhibition of dysplastic clone (Preisler et
al. ASH 1997). In conclusion sTfR cannot
be used in all instances to predict the therapeutic response during treatments aimed
at correcting anemia in MDS.

P335
13-CIS RETINOIC ACID AND
DIHYDROXYILATED VITAMIN D3 ± LOW
DOSE CYTOTOXIC DRUGS IN THE
THERAPY OF MYELODYSPLASTIC
SYNDROMES
D. FERRERO, E. CAMPA, C. FOLI, A. BORCHIELLINI*,
A. PILERI

Divisione di Ematologia dellUniversità di Torino,
Torino, Italy and (*) Ospedale E. Agnelli,
Pinerolo, Italy
On the basis of previous in vitro observations on AML cells, we have employed, in
the past 9 years, a combination of differentiating agents ± low dose chemotherapy
to treat myelodysplastic syndrome (MDS)
patients (pts) not eligible to aggressive
treatments. All patients presented either
bone marrow (BM) blasts ≥ 5% and/or significant cytopenia (Hb < 90 g/l or PMN < 1
x 109/l or Plt < 70 x 109/l). Treatment schedule included 13-cis retinoic acid (20-40 mg/
day) + 1;25α (OH)2 vitamin D3 (1-1.5 µg/
day) for at least 10 weeks. Low dose 6thioguanine (20-60 mg/day) was added
during week 1-2-3 and 6-7-8 to patients
with BM blasts ≥ 5%. Responsive pts con-
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tinued the protocol after the 10th week until tolerance or disease progression. Most
unresponsive and relapsed pts were retreated, with 6-mercaptopurine ± low dose
ARA-C substituting for 6-thioguanine. Seventy-seven pts were included in the protocol (26 RA, 3 RARS, 28 RAEB, 14 RAEB-t, 6
CMML), with a median age of 70. Cytogenetic analysis could be performed in 20 pts
only and caryotypic abnormalities were
found in 7. Therapy was well tolerated, mild
oral dryness being the most common side
effect, and no therapy- related death occurred. Responses (either > 25% reduction
in BM blasts or transfusion requirement, or
> 50% increment in PMN or Plt value) were
observed in 41% of RA/RARS and in 55%
of high risk patients. A greater than 50%
reduction in erythrocyte transfusion requirement was detected in 42% of transfused
pts. Response did not correlate to any
known risk factor and had a median duration of 8 months. Median survival was 79,
18, 14, 21 months in RA/RARS, RAEB,
RAEB-t and CMML pts, respectively. Survival was significantly longer in responsive
RAEB and RAEB-t pts (median 30 and 22
months, respectively) compared to non responders (9 and 6 months, respectively)
(p:0.001). Response did not affect survival
in other MDS groups. Our combination
therapy may represent a valuable treatment
for MDS patients unsuitable to more aggressive therapies.

P336
rHU-EPO FOR THE TREATMENT OF
SEVERE ANEMIA IN MYELOFIBROSIS
WITH MYELOID METAPLASIA:
EXPERIENCE IN 10 PATIENTS
A. MARINO, B. MARTINO, F. RONCO, E. OLIVA, F. NOBILE

Divisione di Ematologia, Dipartimento di EmatoOncologia, Az. Ospedaliera Bianchi-MelacrinoMorelli, Reggio Calabria
Anemia is the principle condition that influences the quality of life of patients with
idiopathic myelofibrosis and myeloid metaplasia (MMM). Supportive therapy is still
today the essential treatment that compensates for deficient bone marrow production.
There are few reports in the use of recombinant erythropoietin (rHU-EPO) in MMM.
We describe our experience with rHU-EPO
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in 10 patients, 5 males and 5 females, mean
age 70.6 ± 6.9 sd. All of them had a low
Performance Status (WHO 2-3). Treatment
was initiated 2 to 47 months (median 4)
after diagnosis. Nine had an advanced histological stage (III-IV). Two patients were
splenectomized, 1 had ungergone splenic
radiotherapy and 8 were being treated with
hydroxyurea. Average Hb was 7.8 ± 0.8 g/
dL (6.5-9.1). Five patients were transfusion-dependant and transfusion needs were
particularly high in 3 patients (2.3, 3.7 and
4 transfusions/month, respectively). No
patient had other signs of bone marrow failure. Five patients had splenomegaly. All
received subcutaneous rHU-EPO 100-150
U/Kg 3 times weekly for a minimum of 8
weeks. The 5 patients that had not received
transfusions continued to not necessitate
supportive therapy and median Hb increased from 7.9 (7.4-9.1) to 8.8 (8.4-10.5)
within 4 weeks. Of the 5 patients that depended on transfusions, transfusion-rate did
not improve in 3, decreased in 1 and became null in 1. There were few adverse effects; moderate spleen enlargement was
observed in only one patient. In conclusion,
rHU-EPO represents a useful therapy in the
treatment of anemia secondary to MMM.

P337
FLANG IS AN EFFECTIVE AND
WELL-TOLERATED REGIMEN FOR
BLASTIC PHASE OF CHRONIC
MYELOPROLIFERATIVE DISORDERS
M.R. SPECCHIA, S. BARULLI, S. RUPOLI, B. GUIDUCCI,
°G. DISCEPOLI, P. LEONI

Department of Hematology, Ancona University of
Medicine,° Cytogenetic Laboratory Hospital Salesi,
Ancona
Blast crisis (BC) of Chronic Myeloproliferative Disorders (CMD) (Ph1+ and Ph1-) is
difficult to control with any therapy.
Multiagent chemotherapies, commonly
employed for remission induction in Acute
Myeloid Leukemia (AML), can produce clinical responses, but at the cost of long periods of hospitalization and considerable toxicity. The therapeutic efficacy of Fludarabine
containing regimens (FLAG and FLANG) has
recently been shown in high-risk AML.
Promising results with FLAG and FLANG
were also reported in anecdotic cases of
Ph1+ Chronic Myeloid Leukemia (CML) in

BC. We aimed to evaluate the efficacy and
tolerability of FLANG regimen for treatment
of CMDs in BC. Six patients were enrolled,
5 males and 1 female aged between 52 and
70 (median 66 yrs). Four patients had CML,
2 patients had Idiopatic Myelofibrosis (IMF).
FAB subtypes were the following: M0 3, M4
3. CML patients had progressive disease
despite hydroxyurea and/or interferon and
low dose cytarabine treatment whereas the
two patients with IMF received FLANG as
first-line treatment. Six patients were
treated with one course of FLANG and 3
patients with two additional courses. All
patients had cytogenetic analysis of bone
marrow performed immediately before the
first course with FLANG. Abnormal karyotypes were found in 5 patients (4 CML and
1 IMF); in additional to the t(9;22) 3 patients with CML showed complex cytogenetic aberrations. After the first cycle of chemotherapy overall complete remission (CR)
was achieved in 4 patients (67%) and partial response (PR) in 2 (33%). The median
time of granulocyte recovery (PMN >1x109/
L) was 17 days (range 12-27) and 50x109/
L platelets were reached at a median of 22
days (range 15-50). During the neutropenic
phase 4 cases of fever of unknown origin, 6
episodes of documented sepsis, 1 case of
pneumonia, 1 of pulmonary aspergillosis
and 1 of nasal cellulitis were diagnosed.
Despite considerable cytoreduction, supportive therapy was limited: the transfusional need ranged 2-16 units (median 10)
for RBC and 2-15 units (median 6) for platelets. Non-hematologic toxicity was mild,
mainly consisting of mucositis (I-II WHO).
Neither signs nor symptoms of cardiac or
renal impairment were detected. Cytogenetic analyses performed on bone marrow
cells after treatment were evaluable in 5
patients. A progressive clearance of Ph1+
metaphases (from 100% to 27%) was detected in 1 patient and the disappearance
of isochromosome 17q was documented in
another patient. No cytogenetic response
was achieved in 2 CML patients. The median DFS was 3.5 months (range 2-6) with
a median follow-up of 6 months (range 219). Our study shows that a remarkable
percentage of patients with CMD in BC can
achieve remission with very few side-effects. The overall CR rate is higher than CR
rates previously reported in patients affected by AML with FLAG and FLANG. Despite high hematologic responses, FLANG
is likely to be less effective in obtaining
cytogenetic responses. Therefore this regi-
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men seems to play a role in eliminating only
the malignant clone of the overt leukemic
phase but not the preexisting myeloproliferative disorder.

P338
HYPERHOMOCYSTEINEMIA IN
MYELODYSPLASTIC SYNDROMES
CORRELATES WITH CARDIOVASCULAR
AND AUTOIMMUNE DISEASE
A. CORTELEZZI, N.S. FRACCHIOLLA, M. MOTTA,
F. BAMONTI-CATENA, M.A. FASANO, B. SARINA,
R. CALORI, C. CATTANEO, A.T. MAIOLO

Servizio Autonomo di Ematologia, Ist. Scienze
Mediche, Ospedale Maggiore IRCCS, Milano, Italy
Hyperhomocysteinemia (HH) is an independent cardiovascular risk factor. We measured fasting plasma homocysteine (H) in
27 patients affected by myelodysplastic
syndromes (MDS; AR 8, ARS 5, AREB 11,
AREB-t 2, LMMC 1). H was measured by
IMx-Homocysteine FPIA method with an
automated analyzer IMx (Abbott). The cutoff in healthy volunteers was 13.2 µmol/L.
HH was found in 10 (37%) cases (interval
13.56-31.15, median 19.7 µmol/L). Of
them, 4 presented cardiovascular events
(CVE; deep venous thrombosis 1 case; ischemic cardiopathy 2 cases; pulmonary
embolism 1 case) and 6 autoimmune disease (AID; polymyalgia rheumatica 2 cases;
Behcet 1 case; rheumatoid arthritis 1 case)
or auto-antibodies (AA; anti-mitochondria
1 case; ANCA 1 case). In particular, 4/5
cases (80%) with CVE, and 6/11 cases with
AID/AA (54%) presented HH. None of the
11 cases without CVE or AID/AA presented
HH. HH in MDS was significantly associated
with CVE/AID/AA (χ2, p=0.000952), and its
frequency was higher than reported in normal individuals age/sex matched. To evaluate the specificity of the HH/MDS association, we measured H in 69 patients (pts)
with ischemic cardiopathy (IC; 40 pts) or
rheumatoid arthritis (AR; 29 pts). HH was
found in 18/69 pts (9 IC, 9 AR; interval
13.22-42.69, median 15.2 µmol/L). The incidence of HH is higher in MDS with CVE/
AID/AA (62.5%) than in the IC/AR control
group (26%). Even if there is only a trend
to statistical significance (χ2, p=0.065) between the two groups (possibly due to limited sample size), the median H level is significantly higher in the MDS CVE/AID/AA
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group than in the IC/AR (Mann-Whitney
test, p=0.0001). In conclusion:1) in MDS
patients HH is associated with CVE/AID/AA
(χ2, p=0.000952); 2) the median H level is
significantly higher in MDS patients with
CVE/AID/AA than in control patients affected by CVE (IC) or AID (AR)( MannWhitney test, p=0.0001). Based on these
evidence, it is possible to speculate that
MDS patients may have a genetic and/or
acquired defect in the H metabolism, leading to HH, that in turn exert its toxic effect
on endothelium (contributing to CVE) or on
cell membranes, causing alteration of surface antigen recognition (contributing to
AID/AA). Further studies are necessary to
validate this hypothesis.

P339
AMIFOSTINE AS A SINGLE
AGENT IN THE TREATMENT OF
MYELODYSPLASTIC SYNDROMES
V. PITINI, C. ARRIGO, G. ALOI, M. FALDUTO*, M. PICCIOTTO,
M. ARAGONA, F. LA TORRE

Department of Medical Oncology, *Department of
Patologic Anatomy, University of Messina, Italy
Amifostine (Ethyol) is a phosphorylated
aminothiol that protects Bone Marrow (BM)
progenitors and other normal tissues from
the toxicities of ionizing radiation and
antineoplastics drugs. In clonogenic assays,
preincubation exposure to amifostine promotes formation and survival of primitive
hematopoietic
progenitors
from
myelodysplastic (MDS) BM in a dose dependent fashion. To further define the hematologic effects of amifostine 10 patients
(median age 62 years), with a histologically confirmed diagnosis of de novo MDS,
received treatment with amifostine 300mg/
m2, three times a week for three consecutive weeks followed by 2 weeks observation. Study candidates had a FAB morphologic type other than chronic myelomonocitic leukemia (6 RA, 2 RAEB, 2 RAEBT), PS less than or equal to 2, expected
survival of at least 3 month. All patients
were anemic and 8 patients were RBC transfusion dependent. 4 patients had neutropenia <1000/ul and 5 patients had
trombocytopenia. All patients were
evaluable for toxicity and response. Two
patients (1 RA, 1 RAEB) had a 50% or
greater increase in neutrophil count (weeks
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3 and 4). Among patients with thrombocitopenia, 2 had an increase in platelet
count exceding 50% of baseline. No participants achieved transfusion indipendence, subjective improvement was reported
in all patients. Reticulocyte count increased
in 4 patients (3RA,1RAEB) ranging from 1.2
to 4.1%. Sequential bone marrow biopsies
of 1 patient with AREB-T showed a 50%
decrease in blast cell counts. Amifostine is
an interesting compound wich merits further study as a treatment for MDS.

P340
ATRA AND LOW DOSE CYTOSINE
ARABINOSIDE FOR THE TREATMENT
OF HIGH RISK MYELODYSPLASTIC
SYNDROMES
A. TAMBURINI, A. VENDITTI, M.T. SCIMÒ, F. BUCCISANO,
G. DEL POETA, L. MAURILLO, M. POSTORINO, I. DEL PRINCIPE,
M. TRIBALTO, M. MASI, S. AMADORI

(range 1-20), whereas the median survival
of responders was 15 months (range 7.720); the median duration of response was
10 months (range 6-17.2). Moderate to severe hematological toxicity and infections
were the most common side-effects. In conclusion, the association of ATRA and LDARAc
may be effective in approximately 30% of
HRMDS. Optimizing this approach might be
pursued by selecting, on a biological basis,
those cases more likely to respond or by
incorporating other differentiating agents
or growth factors.

P341
AMIFOSTINE IN THE TREATMENT OF
MYELODYSPLASTIC SYNDROMES:
CLINICAL RESULTS AND BIOLOGICAL
EFFECTS
R. INVERNIZZI, A. PECCI, R. FORMISANO, P. BERGAMASCHI,
C. LUCOTTI, L. MALABARBA, E. ASCARI

Cattedra di Ematologia, Università di Roma Tor
Vergata, Div. di Ematologia, Osp.S.Eugenio, Roma

Medicina Interna ed Oncologia Medica, Università di
Pavia, IRCCS Policlinico S. Matteo, Pavia

Twenty-two patients with high risk
myelodysplastic syndrome (HRMDS) were
treated with a 10 days course of oral ATRA
(45mg/m2) and subcutaneous low dose cytosine arabinoside (LDARAc) given at the
dose of 20 mg twice a day. The courses were
repeated monthly until response or progression; in case of response the therapy was
administered until relapse. Morphologic diagnosis were RAEB in 11, RAEB-t in 6, and
CMMoL in 5 patients; in all cases, bone
marrow blast infiltration was greater than
10% (median 20%, range 12-30%). When
classified according to the International
Prognostic Scoring System (IPSS), all the
patients fell within the intermediate/high
risk categories. Nineteen patients were
males and 3 females; the median age was
69 years (range 25-90); 3 patients were
previously treated with conventional chemotherapy, and 1 of them also underwent
autologous bone marrow transplantation.
Overall, 7 of 22 patients (32%) achieved a
response: 5 (23%) were classified as complete responders and 2 (9%) as partial responders. Fifteen (68%) patients did not
achieved any response and progressed to
overt leukemia (11) or died of complications (3); the remainder is still on therapy,
with no modifications from baseline. The
overall median survival was 9.7 months

Recently it has been hypothesized that
high levels of apoptosis may be responsible
for the ineffective hematopoiesis that characterizes myelodysplastic syndromes
(MDS); various oncoproteins and cytokines
may be involved in the regulation of this
phenomenon, through the liberation of intracellular free radicals. The antioxidant
activity of amifostine justifies its use in
MDS, since it determines a reduction of the
cellular free radicals, which are mediators
of apoptosis, consequently stimulating hematopoiesis. We treated with amifostine at
the dose of 200 mg/m2 i.v./3 times a week
x 3 consecutive weeks 3 patients with primary MDS (1 RA, 2 RAEB, 2 M, 1 F, aged
62, 63 and 64 years), with serious or symptomatic cytopenia, who had not responded
to previous therapies. In all cases at least
4 cycles of treatment were given at intervals of 2 weeks. The clinical and hematological response was evaluated according
to the criteria of List et al. (Blood 1997;
90:3364-9); also evaluated was the influence of amifostine on some biological parameters. In the case of RA, characterized
by anemia and neutropenia, a significant
increase of neutrophils was observed after
the 1st cycle, but with no reduction of the
transfusion requirement. In the 2 RAEB
cases an increase of neutrophils and reticu-
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locytes occurred after the 2nd cycle, with
reduction of the marrow blasts in one case
(from 12% to 5%). The cultures in vitro of
the hematopoietic progenitors showed increased CFU-E and CFU-GM in all cases. The
apoptotic index, evaluated with the TUNEL
technique on bone marrow aspirate, diminished significantly after the 2nd cycle, respectively from 26% to 3%, from 24% to
2% and from 33% to 7%, while the expression increased in the immature bone
marrow myeloid cells of the bcl-2 oncoprotein, notoriously involved in the regulation
of apoptosis. In conclusion, our findings
show a fair hematologic response to amifostine in MDS, with confirmation in vitro
of the stimulation of hematopoiesis and with
morphologic demonstration of reduction of
apoptosis levels in bone marrow.

P342
FAMILIAL MYELOPROLIFERATIVE
DISORDERS IN FIVE UNRELATED
FAMILIES
R. SANTORO, G. MULEO, P. IANNACCARO

Centro Emofilia, Servizio di Emostasi e Trombosi,
Azienda Ospedaliera Pugliese-Ciaccio, Catanzaro
Myeloproliferative diseases (MD) are disorders characterised by clonal expansion of
myeloid lineages. Though MD are acquired
diseases, several cases have been reported
with familial accurence. We studied five
unrelated families in which the affected
subjects fulfilled diagnostic criteria for essential thrombocytemia (ET) or for chronic
myelocytic leukemia (CML). In the first family two sisters (D.M. and D.F.) were affected
ET, diagnosed simultaneously at the ages
of 70 and 69. In both cytogenetics excluded
Philadelphia (Ph) chromosome; no fibrosis
in the bone marrow. In the second family a
brother (B.D.) and a sister (B.M.R.) were
affected ET at the age of 52 and 61, respectively. In the first case diagnosis were
carried out after deep venous thrombosis
(splenic vein), in the second cases patient
had portal thrombosis two months after ET
diagnosis, in spite of myelosuppressive
therapy and with platelet inhibitors. In the
third family, we followed for ET, mother
(V.E.), 61 year old at the diagnosis, in which
have excluded Ph chromosome and fibrosis. A year later, in different Centre, her son
was affected chronic myelocytic leukemia
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Ph+, at the age of 25. Fourteen months
later, the son died for blastic crisis. Patient
is alive, four years from the diagnosis. In
the fourth family, two sisters (P.M. and P.C.),
55 and 59 years old, were affected ET and
CML Ph+, respectively. In the first, still living nine years from diagnosis, we have excluded Ph chromosome and fibrosis. The
second, treated in different haematological
Centre for CML Ph+, is still living two years
from diagnosis. In the fifth family two cousins (P.V. and P.F.), 75 and 68 years old at
the diagnosis, were treated for CML and ET,
respectively. In conclusion myeloproliferative disorder, though are acquired diseases,
sometimes accur with familial recurrence.

P343
HYDROXYUREA  INDUCED LEG
ULCERATIONS: REPORT OF 5 CASES
S. BIRTOLO, S. MARCONCINI, C. BIGAZZI, M. LENOCI,
A. BUCALOSSI, F. LAURIA

Dept. of Hematology, University of Siena
Hydroxyurea (HU) therapy is an effective
agent in the treatment of chronic myeloproliferative disorders and, less commonly,
in non neoplastic diseases. Among
several side-effects, HU may produce
hyperpgmentation and face and hands
desquamation. Recently, leg ulcers have
also been described. Five patients with HU
induced leg ulcerations were identified after reviewing the medical records of 71
patients (7%) with various myeloproliferative disorders treated with HU during the
last 10 years (1991-1999) at our Division.
Table 1 summarizes the clinical features of
patients who developed skin ulcers after HU
therapy.
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P344
CUTANEOUS ULCERS ASSOCIATED
WITH HYDROXYUREA THERAPY
R. SANTORO, P. IANNACCARO, G. MULEO

Centro Emofilia, Servizio di Emostasi e Trombosi,
Azienda Ospedaliera Pugliese-Ciaccio, Catanzaro

Cutaneous painful ulcers were tipically located near the malleoli but were occasionally found over the tibia and the calves.
Multiple ulcers were seen in 2 patients. In
all patients, leg ulcerations resolved after
some weeks of HU discontinuation although
no consistent correlation between the dose
or duration of prior HU therapy and leg ulcers was found. The pathogenetic mechanism of cutaneous ulcerations during HU
treatment is not definitely clarified but in
chronic lesions, the histologic findings are
similar to the lesions of the cutaneous occlusive vasculopathy. In order to test the
vascular hypothesis of cutaneous ulceration,
the coagulative, fibrinolitic and platelet assessment is now in progress in these patients and also in those who did not show
any ulcer episode after treatment with HU.
In conclusion, some patients with myeloproliferative disorders may develop during
HU treatment leg ulcers which tend to resolve with discontinuation of therapy.

Hydroxyurea (HU) is an established and
well tolerated therapy for myeloproliferative disorders (MD). Side effects are few
and include myelosuppression and oral ulcers, while cutaneous toxicity is rare. We
present here 6 patients with skin ulcers,
developed after therapy with hydroxyurea,
in myeloproliferative diseases. Five pts with
essential thrombocytemia (ET) and one pt
with chronic myelogenous leukemia (CML)
which received HU at doses of 0,5-2,5 g/
day, developed skin ulcers. In the patient
affected to CML, therapy with hydroxyurea
was associated to a-interferon. Ulcers developed in the lower extremities in adjacent to the malleoli and, in four patients
there was a precise relation with a previous trauma. No patients had evidence of
vascular insufficiency, infection or vasculitis. Patients median age (all of them are
female) was 56 years. Skin ulcers developed after a period of therapy with HU of
1-3 years and discontinuation of therapy
leaded, after several months, to slow healing of the ulcers. Cutaneous ulcers represents relatively rare side effects of therapy
with HU, the etiology of which is not still
completely understood.

P345
A NEW VARIANT OF CDA TYPE I
G. AMENDOLA, R. GRIMALDI, L. CATALANO*, C. CALIFANO*,
L. REYNAUD•, A. LAMBIASE•, G. BORGIA•, B. ROTOLI*

Div.of Pediatrics and Immunohematology, Hospital
of Castellammmare di Stabia, Napoli, *Div. of
Hematology and •Div. of Infectious Disease,
Federico II University, Napoli
A 9 year old boy was referred for jaundice in 1996. Jaundice in the neonatal period and cholelithiasis requiring medical
treatment for two episodes of acute
cholestasis in 1998 were present in his past
medical history. Physical examination revealed a jaundiced child, with no dysmorphic features, and with a mildly enlarged
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spleen. Basal work-up showed compensated
hemolytic anemia (Hb 12.3 g/dL, Retics
4.5x105/µL, MCV 94 fL), hyperbilirubinemia
(T/I: 2.4/2.24 mg/dL), increased LDH (687
U/L). Serum B12, folate and virological status were all normal; the Coombs test was
negative. Blood film showed marked anisocytosis and poikilocytosis. His parents were
not consanguineous and had normal blood
counts; the sister, 12 year old, showed mild
sign of hemolysis (Hb 13 g/dL; Retics
4.1x105/µL, MCV 91.5 fL, T/I bilirubin: 1.46/
1.29 mg/dL) and mildly increased LDH (439
U/L). Hb electrophoresis, HbA2 and HbF levels, red cell osmotic fragility test, SDSpolyacrilamide gel electrophoresis of erythrocyte membrane proteins, red cell enzyme
studies, acidified serum lysis test (Ham
test), urinary hemosiderin, anti-I and antii agglutination tests were normal or negative in both patients. Bone marrow cytology showed erythroid hyperplasia, with
erythroid and myeloid megaloblastic
changes. Marrow iron stores and cytogenetic studies were normal. Transmission
electron microscopy revealed a spongy
(swiss-cheese) appearence of the erythroblastic heterochromatin. In vitro culture
studies showed reduced number of colonies,
especially from BFU-E cells. Erythrokinetic
studies showed red cell life span reduced
in the propositus (13 days, n.v.>30 days),
and normal in the sister (31 days) with no
hepatic or splenic radioactivity excess. We
believe that these two patients suffer from
a variant of CDA I. CDA are a heterogeneous group of uncommon red cell disorders. Originally, three types of CDA were
recognized (Heimpel and Wendt, Helvetica
Medica Acta, 1968). Subsequently, a number of additional subtypes have been described (Wickramasinghe, BJH 1997 and
1998). The genetic lesion causing CDA I
has not yet been identified. In our young
patients there are features of CDA I (autosomal recessive inheritance, macrocytosis
in peripheral blood and bone marrow, abnormal ultrastructural appearence of the
erythroblastic heterochromatin) without the
characteristic internuclear chromatin
bridges in erythroid precursors.
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P346
INCREASED EXPRESSION OF
FAS-LIGAND ON BONE MARROW
PROGENITOR CELLS OF PATIENTS
WITH CHRONIC MIELOID LEUKEMIA
C. SELLERI, J.P. MACIEJEWSKI°, P. RICCI, G. VARRIALE,
A.M. RISITANO, L. LUCIANO, P. DELLA CIOPPA, B. ROTOLI

Division of Hematology, Federico II University of
Naples, and °Hematology Branch, NHLBI, NIH,
Bethesda, MD.
Bone marrow (BM) progenitor cells of
chronic myeloid leukemia (CML) express
Fas-R (CD95) constitutively and its triggering results in decreased proliferation rate
due to apoptosis of clonogenic cells. We
have shown that IFN-α enhances the expression of CD95 on CML progenitor cells
and renders them more susceptible to
apoptosis induced by Fas-Ligand (CD95-L).
Recently, we have documented that Fasmediated modulation of bcr/abl results in
differential effects on apoptosis of CML cells
and may correlate with clinical response to
interferon-α (IFN-α). Constitutive expression of CD95-L has been implicated in the
immune evasion of several types of tumor
cells. We have investigated the expression
of CD95-L in 20 patients with CML in chronic
phase and its modulation by IFN-α in vitro.
By Western blotting performed on T-cell
depleted BM cells, we documented that
CD95-L was strongly expressed in 9/10 CML
in chronic phase and more intensely in 2/2
patients in blastic crisis, whereas it was
weakly expressed in normal BM hematopoietic cells. Using two-color flow cytometry
with FITC-conjugated anti CD95-L
(Pharmingen) and PE-conjugated anti CD34
(Becton-Dickinson), performed in the presence of the metalloproteinase inhibitor
K8103 (10µM) to prevent CD95-L shedding,
we found that CD34+ BM CML cells in the
chronic phase showed significantly higher
expression of CD95-L (mean percentage ±
SEM of CD34+CD95-L+ within CD34+ cells:
40 ± 12, n=8) compared to CD34+ BM normal cells (CD34+CD95-L+: 14.5 ± 6.5, n=7;
p= 0.01). In addition, we found that IFN-α
was not able to modify CD95-L expression
on CML BM cells. Our results indicate that:
i) CML BM progenitor cells constitutively
coexpressed CD95 and CD95-L; ii) CD95-L
expression may exceed CD95 expression on
CML cells inducing a specific immune tolerance to the CML clone and/or its escape
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from immune surveillance; iii) IFN-α may
modulate the balance between CD95 and
CD95-L expression on CML BM cells, by
upregulating CD95 but not CD95-L, thereby
improving their elimination by the immune
system.

P347
PREDICTING THE PROGRESSION TO
SEVERE ANEMIA IN MYELOFIBROSIS
WITH MYELOID METAPLASIA.
RETROSPECTIVE ANALYSIS OF 100
CASES IN A SINGLE INSTITUTION
B. MARTINO, F. RONCO, M. COMIS, G. IARIA, A. MARINO,
F. MORABITO, E. OLIVA, N. RANIERI, I. VINCELLI, F. NOBILE

Dipartimento di Emato-Oncologia, Az. Ospedaliera
Bianchi-Melacrino-Morelli, Reggio Calabria
We retrospectively analyzed 100 consecutive cases of Myelofibrosis with myeloid
metaplasia (MMM) in order to define features associated with the development of
severe anemia and overall survival. Seventy-nine cases, without severe anemia at
diagnosis, could be evaluated for the occurrence of this complication and nearly
33% of them developed anemia. In
univariate analysis, male sex, age over 60
years, low platelet count and presence of
circulating erythroblasts were significantly
influencing the time to the development of
severe anemia. The latter 3 parameters
retain their significance in multivariate
analysis. A score risk identified a high risk
group with a median time to severe anemia of 36 months and a low risk group in
which anemia did not appear. The overall
survival of the entire series was 48 months.
In multivariate analysis older age and low
platelet count significantly influenced survival. Three risk groups with different median survivals were developed. Since the
majority of patients were in the intermediate risk group, the parameters with prognostic power in this setting were further
analyzed. The level of marrow fibrosis and
presence of circulating erythroblasts were
identified as adverse prognostic factors in
Cox regression analysis. In conclusion, according to our experience, it is possible to
predict the development of severe anemia
and survival through the analysis of prognostic features at presentation.

P348
MYELODYSPLASTIC SYNDROMES
(MDS): PROGNOSTIC SIGNIFICANCE
OF CELL CULTURE, CYTOGENETIC
PATTERN AND CD34 EXPRESSION
A. LORENZI, M. BONFICHI, A. BALDUINI*, C. MARSEGLIA,
P. BERNASCONI, M. BONI, E.P. ALESSANDRINO, G. PAGNUCCO,
L. VANELLI, C. BERNASCONI

Institute of Hematology, Univ. of Pavia. IRCCS
S.Matteo Pavia. Laboratory of Biotechnology*, Univ.
of Pavia. IRCCS S.Matteo Pavia
The heterogeneity which characterise MDS
has been until now an important hindrance
to a correct clinical-prognostic definition.
The aim of our study was to evaluate the
impact on overall survival of three biological variables: progenitors proliferation in
vitro, surface antigen CD34 expression and
chromosomal pattern. Mononuclear bone
marrow cells from 21 patients with primary
MDS (according to FAB criteria: 8 RAEB-T,
5 RAEB, 7 RA, 1 RARS) at onset were studied for progenitor hemopoietic growth (CFUGM, BFU-E and CFU-GEMM), CD34 positive
cell counting and cytogenetic pattern. In
comparison with normal laboratory range,
in all samples we have observed a decreased in vitro growth: we have found reduction of CFU-GM and BFU-E growth and
absence of CFU-GEMM colonies. Colony
number has shown a significant correlation
with survival (p<0,05): in long surviving
patients (group A, average survival 53
months) we have observed a greater colony
number (CFU-GM 2,4 ± 2; BFU-E 0,7 ± 0,9
/104cells) while in short surviving patients
(group B, average survival 5 months) the
colony growth was lower (CFU-GM 2,4 ± 2;
BFU-E 0,7 ± 0,9/104cells). We have also
noticed that patients with higher number
of CD34 positive bone marrow cells
(11,5±13 % of mononuclear cells in group
B and 0,7±1 % in group A)(p<0.05) had
poorer prognosis and lower in vitro growth.
Cytogenetic pattern has shown the best
capacity in predicting patient survival, in
fact normal karyotype or 5q, 20q, Y deletion characterised group A; instead complex chromosomal abnormalities or chromosome 7 anomalies were especially identified in group B. The parameters evaluated
were not correlated with FAB classification.
We confirm that karyotype represent the
more significant prognostic finding, but we
suggest that CD34 expression and in vitro
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proliferation may be useful parameters to
be considered for improving the prognostic
efficacy in MDS. In particular if in vitro proliferation could be a sign of normal maturation and effective hemopoiesis, and if the
higher CD34+ expression could indicate abnormal maturation and ineffective hemopoiesis, we think that karyotype and
CD34 expression evaluated on cells derived
from the single progenitor colony could
provide further indications about clinical and
prognostic utility of these parameters.

aspirates or peripheral blood and seeded in
liquid cultures with different concentrations
of As 3 O 2 . Cell cycle distribution and
apoptosis induction were evaluated after
five days by cytofluorimetric analysis. The
results show that blast cells respond to
As3O2 treatment by an increase in their
apoptotic fraction, while no significant variation in cell cycle distribution is observed.
The significance of these data for the therapeutic use of As3O2 is under evaluation in
our Center and will be discussed.

P349
APOPTOSIS-INDUCING THERAPY IN
MYELODYSPLASTIC SYNDROMES:
PRELIMINARY RESULTS WITH
ARSENIC TRIOXIDE

P350
SERUM CYTOKINES AND
MYELODYSPLASTIC SYNDROMES
(MDS): CLINICAL AND BIOLOGICAL
IMPLICATIONS

A. DONELLI, C. CHIODINO, T. PANISSIDI, R. RONCAGLIA*,
R. MARASCA, F. NARNI, G. TORELLI

P. MUSTO, G. SANPAOLO, R. MATERA, M. MINERVINI,
M. CAROTENUTO

Section of Hematology , Department of Medicine,
University of Modena and * Immuno-hematology
and transfusion center, Azienda Policlinico, Modena

Division of Hematology, IRCCS Casa Sollievo della
Sofferenza, S. Giovanni Rotondo, Italy

We observed a good correlation between
the in vivo response and the in vitro response of cells from a patient with retinoicresistant AML-M3 treated with Arsenic Trioxide. The in vivo-in vitro correlation was
maintained during progression of the
disease.The response in vitro was evaluated by induction of apoptosis in liquid
cultureThere is a limited range of therapeutic options for patients suffering from
myelodysplastic syndromes (MDS) or acute
leukemias resistant to conventional chemotherapy. MDS are characterized by the apparent paradox of peripheral cytopenias and
normo-or hypercellular bone marrow. It has
been hypotesized that an increased rate of
cell proliferation compensate the increased
rate of cell death in MDS bone marrow.
However, the therapeutic approaches based
on this hypothesis have been disappointing so far. Failure of conventional therapies as well as the good correlation observed
for AML-M3 prompted us to evaluate the
effect of a different strategy in this group
of diseases, based on apoptosis induction
of neoplastic cells. We evaluated blast cells
obtained from a series of patients with MDS
(n=8), secondary AML (n=2) , AML-M0
(n=1),and myelofibrosis in blast crisis
(n=1). For the in vitro study, mononuclear
cells were separated from bone marrow

Serum levels of 11 cytokines with hematopoietic activity were determined at
diagnosis in 120 MDS patients by means
of EL ISA assays (50 RA, 20 RARS, 25 RAEB,
12 RAEB-T, 13 CMMoL). Overall, median
values of EPO (395 +/- 106 vs 15 +/- 5
miu/ml, p < 0.001), G-CSF (301 +/- 160
vs 10 +/- 4 pg/ml, p < 0.001), GM-CSF
(52 +/- 12 vs 2 +/- 0.2 pg/ml, p < 0.02),
TNF (39+/- 8 vs 10 +/- 3 pg/ml, p < 0.05),
IL-1 beta (213 +/- 155 vs 40 +/- 6 pg/ml,
p < 0.04), IL-8 (3230 +/- 1310 vs 50 +/17 pg/ml, p < 0.001), M-CSF (992 +/- 464
vs 200 +/- 20 pg/ml, p < 0.001) and TPO
(555 +/- 108 vs 126 +/- 31 pg/ml, p <
0.01) were significantly higher in MDS patients than in 30 normal subjects. By contrast, serum levels of SCF (795 +/- 215 vs
1510 +/- 320 pg/ml, p < 0.02), were found
to be lower with respect to controls, while
there were no significant differences
betweeen patients and controls as far as
IL-3 (26 +/- 14 vs 10 +/- 2 pg/ml) and IL6 (81 +/- 15 vs 35 +/- 4 pg/ml) were concerned. Inverse correlations between Hb
value and EPO and between PLT count and
TPO were found, mainly in low risk MDS,
while a direct relationship emerged only
between TNF levels and WBC count. Serum
levels of G-CSF, GM-CSF, EPO and TPO were
less increased in RAEB and RAEB-T than in
other FAB subtypes. Very high values of IL-
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8 and TNF were measured in RAEB-T and
CMMoL, respectively. Despite high circulating levels of G-CSF and GM-CSF, all patients
treated in vivo using these cytokines
showed a significant increase in WBC count.
In patients treated with r-EPO an erythroid
response occurred only in some subjects
with unadequate EPO serum levels (O/P
ratio < 0.8) with respect to the degree of
anemia, while no response was seen in patients with increased TNF and/or IL-1 beta.
Thus, the combination of unadequate production of stimulating cytokines (i.e. SCF)
with the excess of inhibitory molecules on
hematopoiesis likely contributes to the
marrow failure of MDS and represents the
basis for a more rational clinical use of old
and new growth factors in these patients.

P351
APOPTOSIS IN MYELODYSPLASTIC
SYNDROMES
M.C. SACCHI**, L. TARTUFERI**, L. CALCAGNO**,
F. SALVI**, L. DE PAOLI**, M. PINI**, A. BARALDI**,
G. BONELLI*, F.M. BACCINO*, A. LEVIS**

*Dip.di Med. ed Oncol. Sper., Centro CNR CIOS;
Università degli Studi di Torino; **U.O.A. di
Ematogia, Azienda Ospedaliera di Alessandria
Introduction. A positive modulation of
apoptosis has been recently proposed in the
pathogenesis of myelodysplastic syndromes
(MDS). Some previous studies report
greatly high values of apoptosis in the marrow of MDS patients (Raza et al., Blood
86:269, 1995; Feneaux, 1996; Aul et al.,
1998) and have suggested that increased
apoptosis of bone marrow cells could be the
major mechanism underlying this phenomenon. Patients and Methods.Twenty-two
cases of MDS, including seven RA, eight
RAEB, four RAEB-t, three CMML and three
normal marrows were analysed. Morphological and immunoistochemical analysis of
apoptosis was made on all bone marrow
biopsy samples, and in 10 of these cases
flow cytometric analysis was also performed. The TUNEL technique was executed
on bone marrow smears with the APOTAG
kit (Oncor). Fas antigen, Fas Ligand, p53,
Bcl-2 and ki-67 protein expression were determined by immunocytochemistry on bone
marrow smears using DX2 (Dako), A11 (
Kamya Biomedics Company), Do7 (Dako),
Mib-1 (BioGenecs) and Clone 124 (Dako)
MoAbs, respectively. For a further investi-

gation of apoptotic cells in MDS, we used
two different flow cytometric techniques:
1) Annexin V and simultaneous staining
with Propidium Iodide in order to discriminate necrotic from apoptotic cells; 2) measurement of hypodiploid cells that allows
to identify apoptotic cells as a sub-G 0/1
peak. Results. In the three bone marrow
controls, no morphological evidence of
apoptosis and < 1% TUNEL positive cells
were seen. In the 22 MDS cases we observed a very low percentage of cells showing morphological evidence of apoptosis.
The TUNEL positive cells were less than 2%
in 15 out of the 22 MDS cases, while in the
remaining 7 cases (3RA, 2 RAEB and 2
RAEB-t) the percentage of positive cells
ranges from 3 to 6%. According to this result, we observed a very low rate of Annexin
V positive-Propidium Iodide negative cells
(< 4%) and it was difficult to check the
presence of the hipodyploid DNA. Bcl-2, ki67 and p53 expression didnt show considerable variations in the MDS subgroups;
however, it was interesting to note that in
4 patients, including 1 RA and 3 RAEB-t,
exists an inverse correlation between the
percentage of Bcl-2-positive cells and the
TUNEL-positive one. The expression of the
cell-surface receptor Fas (CD95) and its
ligand (Fas-Ligand), in both immunocytochemical staining and flow cytometric
analysis, was similar to controls (< 3%) in
15 cases and it was increased up to 10% in
the remaining 8 cases (all RA). Conclusions. These results suggest that MDS may
be characterised by apoptotic rates lower
than those reported in literature. Therefore,
a further improvement in the comprehension of the apoptotic phenomenon in MDS
is requested, in order to define what is the
exact role of apoptosis in MDS pathogenesis and evolution.

P352
IN VITRO IRON CHELATION DY
DESFERRIOXAMINE REDUCES APOPTOSIS
OF MYELODYSPLASTIC CELLS
A. CORTELEZZI, C. CATTANEO, M. D. CAPPELLINI*, B. SARINA,
S. CRISTIANI, L. DUCA*, N.S. FRACCHIOLLA, I. SILVESTRIS,
G. LAMBERTENGHI DELILIERS°

Serv. Aut. di Ematologia, Centro Anemie
Congenite*, Centro Trapianti Midollo°, Ospedale
Maggiore, IRCCS, Milano, Italy
Iron overload, due to the increased ab-
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sorption following the anemic state, is usually observed in MDS patients, even
untransfused. This pathologic phenomenon
generates low molecular weight iron complexes or non-transferrin bound iron (NTBI),
which in turn favourish the formation of
potentially toxic oxygen derivatives. Oxidative DNA damage seems to be implied in
increased apoptotic rate of MDS CD34+. We
therefore evaluated if in vitro iron chelation by desferrioxamine could reduce in
oxydative damage and thus apoptosis in
MDS. Patients and Methods. Seven MDS
patients (FAB) and 10 normal subjects were
evaluated. Serum NTBI was evaluated by
means of HPLC. The bone marrow mononuclear cells (BMMNC) were separated by
means of gradient centrifugation and then
incubated for 24h with IMDM + autologous
serum 10% ± desferrioxamine 0.5 µmol/
ml. Apoptosis was evaluated by means of
Tdt/dUTP on fresh and incubated samples.
Results. Serum NTBI levels were higher
(p<0.05) in MDS with respect the normal
samples (+1.25±0.52ES vs-0.63±0.15
µmol/l). Apoptosis was significantly
(p<0.05) higher in MDS samples with respect to the normal controls (2.54±0.42 vs
1.49±0.27). Incubation of MDS BMMNC
with desferrioxamine significantly (p<0.05)
reduced the degree of apoptosis with respect to the untreated samples (4.36±1.33
vs 6.04±1.93). Conclusions. Our in vitro
system shows that apoptosis can be reduced
in MDS by desferrioxamine, indirectly confirming a central role of NTBI in this process.

P353
CD34 POSITIVE PROGENITORS CAN BE
CYTOGENETICALLY NORMAL IN
PATIENTS WITH MYELODYSPLASTIC
SYNDROMES (MDS)
E. ABRUZZESE, J.E. RADFORD JR., M.J. PETTENATI, P.N. RAO,
D.D. HURD, S. AMADORI

Cattedra di Ematologia, Università Tor Vergata,
Roma, and Comprehensive Cancer Center, Wake
Forest University, Winston-Salem, NC, USA
The origin within the hematopoietic progenitor cell compartment of the abnormal
clone in MDS remains undefined. In particular, it remains unknown whether the
disease originates in the uncommitted
pluripotent stem cell or if it arises in the
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myeloid-committed stem cell. The pluripotent stem cell is contained within a progenitor compartment characterized by the
expression of the CD34 antigen. MDS-related cytogenetic abnormalities, identifiable
in interphase nuclei using fluorescence insitu hybridization (FISH), can be used as
markers to identify the clonally abnormal
cells within various progenitor populations.
In this study, a magnetic activated cell
sorter (MACS; Miltenyi Biotechnology
Corp.) was used to isolate CD34-positive
and -negative cells from the bone marrow
of 12 patients diagnosed with MDS. Following separation, cells were hybridized
with a fluorescent-labeled DNA probe and
analyzed for the presence of the abnormal
markers. In 7 of 12 evaluable cases, the
cytogenetic marker clearly segregated
within the CD34-negative compartment;
the CD34-positive population was cytogenetically normal. In the remaining 5 cases
the marker was equally prevalent in both
the CD34-positive and -negative fractions.
Comparison of the two groups did not demonstrate any correlation between patient
or disease-related variables (FAB classification, primary or secondary MDS, age,
sex, or prior therapy) and presence or absence of a normal CD34-positive population. These results suggest that there is a
subgroup of patients with MDS whose
CD34+ cells are cytogenetically normal.
The different distribution of the cytogenetic
abnormality in the stem cell compartment
can suggest a different biological origin of
the MDS and the identification of patients
with a normal stem cell compartment
provide rationale for the use of autologous
transplantation, using marrow or stem cells
selected for early progenitors, as potentially curative therapy.
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P354
ANALYSIS OF CLONALITY OF LONG
TERM CULTURE-INITIATING CELLS IN
FEMALE PATIENTS WITH
MYELODISPLASTIC SYNDROMES
M. GALLICCHIO, E. OMODEO ZORINI, F. CAPELLI, I. ROGNONI,
M. VIDALI, D. DE MICHELI, A. SERRA, E. GOTTARDI,
G. SAGLIO, G.C. AVANZI

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, Italy
The Myelodisplastic syndromes (MDS) are
an heterogeneus group of stem cell disorders characterized by maturational defects
of marrow hematopoietic cells, resulting in
cytopenia, morphologic dysplasia and ineffective hematopoiesis. These disorders derive from clonal expansion of abnormal
multipotent hematopoietic progenitor cells.
Recent studies have demonstrated that residual polyclonal hematopoietic progenitor
cells can be detected in the bone marrow
of MDS. Aim of this work is to evaluate the
clonality of totipotent hematopoietic progenitor cells in female patients with MDS.
We have analysed 4 female patients, with
MDS. Clonality was evaluated by the analysis of the polymorphism of a short tandem
repeat in the X-linked human androgenreceptor (HUMARA) gene. In each patients
we evaluated peripheral blood granulocytes,
colonies derived from unpurified bone marrow precursors and long term culture-initiating cells (LTC-IC). LTC-IC were obtained
from bone marrow mononuclear cells enriched using the negative selection StemCell
method (CD34+, CD38-, HLADR-, CD33-),
cultured in liquid medium for 3 weeks with
SCF, TPO and FL and then cultured for two
additional weeks in semi-solid medium.
Three patients had a monoclonal pattern in
peripheral blood granulocytes, monoclonality was also detected in peripheral blood
lymphocyte in two cases. Stem cell clonality
was completely evaluated in one patient:
colonies from unpurified bone marrow precursor were monoclonal, whereas LTC-IC
were polyclonal. Preliminary data, obtained
in other two patients, confirm that LTC-IC
are polyclonal. These results, if furtherly
confirmed, suggest that policlonal totipotent progenitor cells are still present in the
bone marrow of MDS patients.
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P355
LEVELS OF IL-4, IL-10 AND INF-γγ IN
THE SERUM AND IN THE PBMC
CULTURE SUPERNATANTS FROM 31
PATIENTS WITH HEMATOLOGICAL
MALIGNANCIES
G. MANTOVANI, A. MACCIÒ, P. LAI, E. MASSA, M.C. MUDU,
L. MURA, C. MULAS

Department of Medical Oncology, University of
Cagliari, Italy
Objectives. We studied the production
of TH1-type versus TH2-type cytokines by
lymphocytes of patients (pts) with hematological malignancies: these cytokines may
play a role in disease progression.
Interleukin (IL-)4 and IL-10 are cytokines
produced by TH2-type whereas interferon
(IFN-)γ is produced by TH1-type lymphocytes. The major antineoplastic activity is
played by hosts TH1-type cells. A shift from
TH1-type cytokines towards TH2-type is considered an evidence and a possible cause
of cancer progression. Methods. We studied the levels of IL-4, IL-10 and IFN-γ in
the serum and in the culture supernatants
from PHA- or anti-CD3 monoclonal antibody
(MoAb)-stimulated peripheral blood mononuclear cells (PBMC)] in 36 pts (mean age
57.3 years, range 23-83) with hematological malignancies [14 non-Hodgkins lymphoma (NHL), 6 Hodgkins lymphoma (HL),
10 multiple myeloma, 4 hairy cell leukemia (HCL), 1 chronic myelogenous leukemia (CML) and 1 chronic lymphocytic leukemia (CLL)]. Ten age-sex-matched normal
subjects were used as controls. The pts with
NHL, HL and HCL were divided in two
groups: those with active disease (AD) and
those in clinical complete remission (CR);
the pts with myeloma were all AD whereas
the pts with CML and CLL were in CR. Results. Serum levels of IL-4 and IFN-γ were
in the same range in pts (either AD or CR)
and in control group. Serum levels of IL-10
were significantly higher in pts with NHL,
HL and HCL with AD as compared either to
pts with NHL, HL and HCL in CR, myeloma,
CML, CLL or controls. The levels of IFN-γ in
culture supernatants from PHA- or anti-CD3
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MoAb-stimulated PBMC were in the same
range in controls and in all pts except that
with HCL (AD), in whom the levels were
higher. The levels of IL-4 were higher in
culture supernatants from PBMC of pts with
NHL, HL, HCL (AD) and myeloma than those
of pts in CR and controls. The levels of IL10 were higher in culture supernatants from
PBMC of pts with AD in comparison with
those of pts in CR and controls. The culture
supernatants from PBMC of pts with HCL in
CR had lower levels of IL-10 than that of pt
with AD, even if those levels were higher
than controls. Conclusions. These results
suggest that in hematological malignancies,
especially with AD, there is a shift from TH1type to TH2-type cytokine production, which
may play a role in disease progression. Only
PBMC from pt with HCL (AD) were able to
release high amounts of IFN-γ.
Work supported by C.N.R., Rome, A.P.
A.C.R.O., Contract No. 96.00588.PF39

P356
INTERLEUKIN-11 INHIBITS
INTERLEUKIN-12 PRODUCTION BY
MONOCYTES, BUT NOT BY DENDRITIC
CELLS (DC)
A. CURTI, M. RATTA, M. FOGLI, S. CORINTI, G. GIROLOMONI,
F. RICCI, P. TAZZARI, S. TURA, R.M. LEMOLI

Institute of Hematology and Medical Oncology
L. e A. Seragnoli, University of Bologna; Institute
of Transfusional Medicine, University of Bologna;
Institute of Dermatology Immacolata, Roma
Interleukin-11 (IL-11) has recently been
shown to suppress IL-12 production by
macrophages and this finding has been associated with the prevention of acute graftversus-host disease (GVHD) in a murine
model. In this study, we determined
whether IL-11 inhibits IL-12 secretion by
DC which represent the major source of this
cytokine. No significant effect of IL-11 was
observed on both the cellular yield and the
absolute number of DC propagated from
CD34+ cells and from CD14+ cells in the
presence of specific growth factors. In particular, phenotypic analysis showed that 90
± 6 % of cells derived from CD14+ cells
and recovered after 6-7 days of GM-CSF
and IL-4 with or without IL-11 stimulation
were CD1a+, CD40+, CD80+, CD86+, HLADR+, CD83-, CD14-. The same antigenic
pattern, typically associated with immature
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dendritic cells, was observed on 22 ± 5 %
of the cells derived from CD34+ cells and
recovered after 12 days of stimulation in
the presence and in the absence of IL-11.
Moreover, IL-11 did not modify the maturation of DC, induced by the exposure to
LPS and to CD40L. Functionally, DC generated with or without IL-11 showed the same
properties in stimulating a proliferative response of allogeneic lymphocytes and of
autologous lymphocytes, coincubated in the
presence of soluble proteins such as Keyhole limpet hemocyanin (KLH) and Tetanus
Toxoid (TT). We then evaluated the capacity of IL-11 to inhibit the production of IL12 by IFN-γ primed monocytes and by immature DC induced by LPS and by CD40L
transfected fibroblasts, respectively.
Whereas, these maturation stimuli were
optimal inducers of IL-12 secretion and
determined the upregulation on immature
DC of CD83 and the downregulation of
CD1a, IL-11 inhibited IL-12 production by
monocytes, but not by DC derived from
CD34+ cells and CD14+ cells and did not
affect dendritic cell production of TNFα, IL1β
and IL-10. In conclusion, IL-11 does not
appear to be capable of preventing a cytotoxic Th1+ immune response by inhibiting
IL-12 production by professional antigen
presenting cells such as DC.

P357
OPTIMIZATION OF CYTOKINE
COMBINATIONS FOR EX VIVO
EXPANSION OF HUMAN
HEMATOPOIETIC PROGENITORS INTO
THE MEGAKARYOCYTIC LINEAGE
A. DANÈ, S. BRUNO, G. CAVALLONI, W. PIACIBELLO,
M. AGLIETTA

Dept of Biomedical Sciences and Human Oncology,
Hematology/Oncology Section, University of Torino
and IRCC Candiolo, Italy
Patients treated with high-dose chemotherapy usually develop thrombocytopenia,
one of the major risk factor in cancer treatment. Ex-vivo expansion of human hematopoietic progenitors cells into the megakaryocytic (Mk) lineage and subsequent
reinfusion, could be a new therapy to shorten
the period of chemoterapy induced thrombocytopenia. We investigated the ability of
combinations of different hematopoietic
growth factors to generate ex-vivo early and

late Mk progenitors. To optimize the cytokine
combinations for ex vivo expansion of human hematopoietic progenitors into the
megakaryocytic lineage, cord blood (CB)derived CD34+ cells were cultured in the
presence of various cytokine combinations
(MGDF, SCF, IL-3, IL-6), cultured for 7, 14,
21 and 28 days and analyzed for cell number, phenotype and clonogenic ability. All
cytokine combinations induced formation of
a high percentage of CD41+ cells carrying
morphological features of megakaryocytes
and showing signs of polyploidization. The
combination of MGDF and SCF was found to
be sufficient to obtain high absolute numbers of megakaryocytes and the addition of
IL-3 and IL-6 did not significantly increase
in megakaryocyte number. The same growth
factor combinations were used to investigate megakaryocytic differentiation on
immunoselected CD34+ (CB) cells after 4
weeks of expansion in presence of MGDF,
SCF and FL; this combination allowed, in
vitro, extensive amplification and self-renewal of very primitive progenitors from CB
(Piacibello, Blood 1997). We analyzed the
cells at day 7, 14, 21, 28 for cell number,
phenotype, morphology and clonogenic ability. In cultures with MGDF alone a net proliferation was not observed, whereas only a
low increase of absolute number of CD41+
cells was observed. In contrast MGDF+SCF
resulted to be sufficient to generate a great
number of megakaryocytes and in addition
induced an increase of cellular proliferation.
However MGDF is neither necessary nor sufficient to generate a full-proliferative/maturational in vitro response within the megakaryocyte compartment.

P358
VARIATION IN QUANTITATIVE
EXPRESSION OF CD34 AND CD117
SURFACE ANTIGENS DURING
MOBILIZATION
G. DARENA, N. CASCAVILLA, R. MATERA, M. CAROTENUTO

Division of Hematology, IRCCS Casa Sollievo della
Sofferenza, San Giovanni Rotondo, Italy
Adhesion molecules are thought to be involved in the induced (by chemotherapy
and/or growth factors administration) overshoot of hematopoietic progenitor cells
(HPCs) into the peripheral blood (PB) from
the bone marrow (BM). We performed a
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quantitative analysis by means of flow
cytometry aiming to investigate whether
quantitative changes in the expression of
CD34 (HPCA-2) and CD117 (c-kit receptor),
both adhesion molecules, occur during
mobilization. For this purpose we used calibrated standardized phycoerythrin (PE)conjugated beads (QuantiBRITE, Becton
Dickinson, USA) to test PB samples consecutively collected after mobilization
therapy (cyclophosphamide 5-7 g/m2 + GCSF) from 9 cancer patients (3 multiple
myeloma, 3 breast cancer, 2 non-Hodgkins
lymphomas, 1 neuroblastoma) and BM
samples from the same patients just before starting mobilization. CD34-PE and
CD117-PE antigens (the latter on gated
CD34-FITC positive cells) were detected as
number of molecules/per cell (antibody
binding capacity, ABC). Mean baseline levels of CD34 and CD117 molecules in BM
were 21,023 ± 10,120 (range: 8,116 
35,199) and 6,124 ± 2,628 (range: 3,490
 10,775), respectively. On the other hand,
in PB just before the first leukapheretic collection, the mean number of CD34 ABC was
18,384 ± 9,235 (5,332  3,558), while it
was 13,016 ± 6,110 (range: 5,332  3,558)
the next day. However, CD117 ABC mean
number was 2,824 ± 728 (range: 1,470 
11,285) and 3,171 ± 975 (range: 1,937 
5,738) on the first and second leukapheretic
days, respectively. Furthermore, the most
intriguing observation was the progressive
reduction of CD34 molecules number along
with the increasing number of CD117 molecules during the mobilization starting from
the day in which circulating CD34+ HPCs
appear until their collections. These findings suggest that down-regulation of CD34
along with up-regulation of CD117 occurr
during the mobilization kinetic and such
changes are probably involved in the overshoot of HPCs from BM into the blood.

P359
INFLUENCE OF DIFFERENT CYTOKINES
ON THE EFFICIENCY OF EX VIVO
EXPANSION OF CD34 AND CFU CELLS
USING A NEW SERUM FREE MEDIUM
D. MADEO, A. CAPPELLARI, C. CASTAMAN, F. RODEGHIERO

Department of Hematology, San Bortolo Hospital,
Vicenza
We report the results of ex vivo expan-
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sion experiments of cultured CD34 cells in
a new serum free medium (StemPro-34
SFM - Life Technologies) and stimulated
with several cytokines (IL1β, IL3, IL6, SCF),
either in combination with EPO, flt3 ligand
(FL) and TPO or alone (basal cytokines).
CD34+ cells were collected from 3 patients
with multiple myeloma after mobilisation
with high-dose cyclophosfamide (7 g/ m2)
and G-CSF (5 µg/kg/die) and positively selected by immunoadsorption columns
(Ceprate SC). The mean purity of the selected fraction of CD34+ cells was 89 %.
Enriched CD34+ cells were cultured in a
15.6 mm well plate at a concentration of
30x103/mL. Autologous serum was added
(2 %) and basal cytokines added with or
without EPO, FL and TPO. Cells were incubated at 37°C, in humidified atmosphere
with 5% CO2. At day 7 an equal volume of
the medium used on the first day was added
and incubation prolonged for 5 additional
days. On seeding and at day 7 and 12 the
number of cells, viability, their clonogenic
capability, the expression of CD 34, 13, 33,
61, GlyA and DNA ladder were evaluated.
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The addition of FL, TPO and EPO to the
cocktail of cytokines does not modify the
number of cells grown. FL alone induces a
slight increase of the number of CD34+ cells
at 7 days, of CFU-GM at 12 days and a decrease of CD117+ cells at day 12 (from 12
to 8%). The addition of EPO significantly
increases the number of GlyA+ cells amplifying at day 7 the number of CFU-E. On
the contrary, GlyA+ cells and CFU-E decrease after adding FL and/or TPO. The
percentage of CD13 and CD33 positive cells
remains stable as well as the expression of
CD 61 and the number of platelets in the
medium, whatever the combination of
cytokines used (data not shown). In conclusion, the new serum free medium appears to be suitable for an efficient CD34+
expansion and to maintain the clonogenic
potential of CFU cells.

P360
EFFICIENCY OF EX-VIVO EXPANSION
OF PBPC IN A NEW SERUM FREE
MEDIUM
D. MADEO, A. CAPPELLARI, C. CASTAMAN, F. RODEGHIERO

Dept. of Hematology, San Bortolo Hospital, Vicenza
We tested the efficiency of a new serum
free liquid medium (StemPro-34 SFM - Life
Technologies) in the expansion of peripheral blood progenitor cells (PBPC). The results were compared with those obtained
with RPMI1640 + Glutamax (Brugger et
al.,1995). PBPC were collected from 3 patients with multiple myeloma after
mobilisation with Cyclophosfamide (7 g/ m2)
and G-CSF (5 µg/kg/day) and purified by
immunoadsorption (Ceprate SC) with an
average purity of about 90%. Enriched PBPC
were cultured at a concentration of 30x103/
mL. Autologous serum (2%) was added
along with a fixed concentration of rhIL-1β
(3 ng/mL), rhIL-3 ( 100 ng/mL), rhIL-6 (100
ng/mL), rhSCF (10 ng/mL) (basal
cytokines). Furthermore, rhEPO (1U/mL)
and/or rhFL (50 ng/mL) were also added in
some experiments. After 7 days of incubation an equal volume of basal medium was
added and incubation prolonged for 5 additional days. Clonogenic potential was
assayed at days 0, 7 and 12 in medium
containing 0.9% methylcellulose, 30% FBS,
1% BSA, 10-4 M 2-ME, 3U/mL EPO, 50 ng/
mL SCF, 10 ng/mL GM-CSF, 10 ng/mL IL-3.

After 14 days colonies were counted and
expressed as BFU-E/CFU-E, CFU-GM, CFUGEMM, the sum is expressed as Colony
Forming Cells (CFC). On seeding and at day
7 and 12, cell number, viability, clonogenic
capability, positivity for CD 34, 13, 33, 61,
GlyA, and 117 and DNA ladder were evaluated. After 12 days, the StemPro medium
gave a larger yield of total cell number as
well as of clonogenic potential. CFU-E and,
to a lesser extent, CFC increased in both
media at day 7 with EPO. An increased production of CD34+ cells by FL in RPMI medium at day 12 and of CFU-GM at day 12
by FL in StemPro medium was observed.
With RPMI GlyA increased from 3 to 35%
at 7 days and CD13 decreased from 75 to
35% when feeded with EPO, whereas no
increase was observed with StemPro (5%
and 80% respectively). In conclusion, these
preliminary results suggest that this new
medium is comparable as to efficiency in
expansion and clonogenic capability to that
of a widely used medium.

P361
PHENOTYPIC CHARACTERIZATION OF
PURIFIED AND EX VIVO EXPANDED
UMBILICAL CORDBLOOD CD34+ CELLS
C. FERUGLIO, W. MALANGONE, O. BELVEDERE, S. LAVARONI,
R. SPIZZO, A. DONINI, G. DEL FRATE, E. TONUTTI,
P.G. SALA, A. DEGRASSI

Consorzio Fenice, Dip. di Pat. e Med. Sper. e Clin.,
Dip. di Sci. Chir., Università di Udine; Lab. di Anal.
Chim.-Clin.,Osp. di Udine; Div. di Ostetricia, Osp. di
S. Daniele del Friuli
Ex vivo expansion of umbilical cord blood
(UCB)CD34+ hematopoietic stem cells could
overcome the limitednumber of cells obtained from a single UCB collection. In this
study weanalyze UCB CD34+ cells phenotype before and after ex vivo expansion.
CD34 + cells were purified from 13
UCBsamples by immunomagnetic separation (Miltenyi, Germany). The meanCD34+
cell purity was 85.1±9.5% (mean ± SD).
Purified cells were cultured in medium containing SCF, EPO, IL-1§,IL-3 and IL-6 for
14 days at 37 ¡C in a 5% CO2 atmosphere.
Nucleated cell number and viability were
assessed by TrypanBlue exclusion test on
day 7 and 14. The expression of CD34 and
a panel ofdifferentiation markers (CD33,
CD36, CD61, CD71, CD38 and HLA-DR)
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wasevaluated by flow cytometry on day 0,
7 and 14 (FACScan, Becton Dickinson,USA).
Total viable cell number increased 11.7±7.9
and83.3±29.6 folds after 7 and 14 days of
culture, respectively. Theexpression of
differentation antigens is reported in the
followingtable.
% positive cells (mean ±SD)
DAY

CD34
CD33
CD36
CD61
CD71
CD38
HLA-DR

0

85.1±9.5
70.5±18.1
23.3±12.8
20.2±16.1
16.0±6.7
92.3±4.5
93.7±5.5

DAY

7

5.8±5.7
64.2±18.4
62.4±15.9
10.2±4.9
92.1±8.7
72.0±21.2
63.7±27.9

DAY

14

0.6±0.4
32.1±11.9
60.2±16.7
7.7±6.8
78.4±14.3
38.5±11.9
59.3±30.7

Phenotypic analysis of ex vivo expanded
cells allows theevaluation of various hematopoietic lineages and represents a
usefulparameter to monitor the expansion
procedure.
Supported in part by the Consiglio Nazionale
delle Ricerche n. 97.04090.CT04, the
Associazione Italiana per la Ricerca sul
Cancro (AIRC) and the Consorzio Universitario del Friuli

P362
PHENOTYPIC AND FUNCTIONAL
DIFFERENCES BETWEEN CD34+ STEM
CELLS FROM UMBILICAL CORD BLOOD
AND MOBILIZED PERIPHERAL BLOOD
O. BELVEDERE, C. FERUGLIO, W. MALANGONE, G. ASTORI,
M.L. BONORA, A. DONINI, C. RINALDI, C. SAVIGNANO,
F. BIFFONI, A. DEGRASSI

Consorzio Fenice, Dip. di Pat. e Med. Sper. e
Clin.,Dip. di Sci. Chir., Università di Udine; Lab.
Anal. Chim.-Clin.,CentroImm.-Trasf., Osp. di Udine
In this study we analyze the phenotype
and in vitroproliferative capacity of hematopoietic CD34+ stemcells purified from umbilical cord blood (UCB) and mobilized
peripheralblood (mPB). CD34+ cells were
purified from 49UCB and 5 mPB samples
by immunomagnetic selection (Miltenyi,
Germany).Purified cells were double stained
with anti CD34 and CD71, CD36,CD61,
CD7, CD19, or CD33, and triple stained with
anti CD34, CD38 andHLA-DR and then analyzed using a FACScan flow cytometer. In
order toevaluate the proliferative capacity,
CD34+ cells purified from 13 UCB and 5 mPB
samples were cultured in mediumcontaining

IL-1§, IL-3, IL-6, SCF e EPO. After 14 days
of culture cellswere harvested and viable
cells number was assessed by Trypan
Blueexclusion test. After purification, the
mean CD34+cell purity was 85.49 ± 7.08
and 97.06 ± 0.84% for UCB and
mPB,respectively. No significant difference
was observed betweenCD34+ cells from UCB
and mPB in terms of expression of lineage
associatedmarkers CD71, CD36, CD61,
CD7, CD19, CD33. However, a significantly
higherpercentage of pluripotent stem cells
(CD34+CD38-) in UCB compared to mPB was
detected, as reported in the following table:
UCB
% CD34 CD38 DR
% CD34+CD38+DR% CD34+CD38-DR+
% CD34+CD38-DR+

+

+

91.74±3.76
3.19±1.95
3.43±2.12*
1.81±1.54*

MPB

97.36±1.92
2.5±1.85
0.24±0.18
0.04±0.03

* p<0.001

A statistically significant difference in
proliferativecapacity between UCB and mPB
CD34+ cells was alsoobserved. In fact, after 14 days of culture cells from UCB increased83.3±29.6 folds while cells from
mPB increased 45.5±31.3 folds. The observation that UCB contains a higher
percentageof CD34 + CD38 - pluripotent
stemcells compared to mPB could contribute to explain successful UCBtransplants
even when a low number of CD34+ cells
are used.
Partially supported by Consiglio Nazionale delle
Ricerchen. 97.04090.CT04, Associa-zione
Italiana per la ricerca sul Cancro (AIRC),
Consorzio Universitario del Friuli and Fondazione
CA.RI.FE.

P363
A FUNCTIONALLY ACTIVE
ERYTHROPOIETIN-RECEPTOR/GATA
TRANSCRIPTION FACTOR SYSTEM IS
EXPRESSED IN ERYTHROPOIETIN
PRODUCING CELLS
A.M. VANNUCCHI, S. GLINZ, S. LINARI, L. RIGACCI,
R. ALTERINI, F. PAOLETTI, C. CELLAI, P. ROSSI FERRINI

Divisione Ematologia, Az. Ospedaliera Careggi,
Univ. Florence
Cells of the human Hep3B hepatoma cell
line can upregulate the erythropoietin (Epo)
gene when exposed to an hypoxic stimulus. In the present study, we provide evi-
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dence for a complex regulatory mechanism
for Epo production that involves Eporeceptor(R). Hep3B cells were found to express Epo-R on the cell surface, as identified by FACS analysis using the biotinylated
ligand and immunocytochemistry; the number of Epo-R molecules was about 2,100/
cells, and were of the low-affinity type. EpoR was also identified by SDS-PAGE analysis, as a protein of about 68-kDa, analogous to the molecule expressed on erythroid cells. The mRNA for Epo-R was identified y RT-PCR amplification followed by
hybridization with the cloned hEpo-R cDNA.
The Epo-R expressed on Hep3B cells was
not involved in a proliferative response after exposure to Epo (0.2-200 U/ml); however, a slight though significant, reduction
in Epo mRNA levels was observed in hypoxic cells after the addition of exogenous
Epo to the medium. While about 40% of
Epo-R molecules were internalized at 37 °C,
no significant modification of the number
of EpoR molecules on the cell surface was
observed after exposure to hypoxia. Therefore, EpoR seems to be involved in a feedback regulation of Epo synthesis in Hep3B
cells. To further characterize the relationships between EpoR and its ligand in Epoproducing cells, we looked at other cellular components known to be linked to the
EpoR in erythroid cells. We found that
Hep3B cells also express GATA-1 and GATA2, but not GATA-3, mRNAs (by RT-PCR) and
proteins (by immunocytochemistry); these
transcription factors were expressed in both
normal and hypoxic cells, with no regulation of their expression by hypoxia. Exposure of the cells to Epo, however, induced a
burst of GATA-1/GATA-2 expression, which
could be linked to the signal mediated by
exogenous Epo. In conclusion, these data
support a model in which a functionally
active regulatory complex based on EpoR
may be involved in the regulation of erythropoietin production by Hep3B cells; of concern may be that an autocrine regulatory
mechanism for Epo synthesis has recently
been demonstrated also in primary murine
erythroid cells.

P364
IN VITRO EXPANSION OF HUMAN
HEMOPOIETIC CELLS IN DEFINED
SERUM-FREE MEDIUM
B. ROSSI, E. ZANOLIN, C. VINCENZI, G. PIZZOLO,
G. PERONA, G. NADALI

Departments of Clinical and Experimental Medicine,
Section of Hematology, and Medical Statistic,
University of Verona, Italy
Clarification of the mechanisms that regulate hemopoietic cell expansion in vitro
would be facilitated by the identification of
defined culture conditions. We report the
results of seven experiments with cord
blood (CB) and three experiments with
bone marrow (BM) CD34+ cells using two
combinations of cytokines: A) G-CSF, IL3, IL-6, SCF, EPO, IGF-1, bFGF; B) combination A plus FLT3 ligand (FL) and TPO.
Cultures of 5x103 immunoselected CD34+
cells (purity range 74-95%) were performed in serum-free liquid medium without serum sobstitutes. Cultures were
weekly fed by replacement of half of the
medium and tested for cell viability, percentage of CD34+ cells and colony forming cells (CFC) content for a minimum of 6
weeks. The area under the curve (AUC)
obtained by plotting the logarithm of the
number of viable cells, CD34+ cells and
GM-CFC per well, towards the week of culture was used as index of cell expansion.
Comparisons were performed using the
Mann-Whitney test. Using CB CD34+ cells
a significant difference was obtained between the two combinations of cytokines
while the difference obtained using BM
CD34+ cells did not reach a statistical significance.
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By the analysis of the AUC we confirm our
previous report about the additional effects
of FL and TPO to other cytokines for the
expansion of hemopietic cells in serum free
ex vivo culture. Furthermore, our data suggest a possible different expansion capability of CD34+ cells from different sources.

P365
EX-VIVO EXPANSION OF CD34+ CELLS
FROM MOBILIZED PERIPHERAL BLOOD
AND BONE MARROW
A. SEVERINO, E. PERISSINOTTO, A. MAGNINO, W. PIACIBELLO,
M. AGLIETTA

Dept of Biomedical Sciences and Human Oncology,
Hematology/Oncology Section, University of Torino
and IRCC Candiolo, Italy
Hematopoietic progenitors cells in human
bone marrow (BM) and mobilized peripheral blood (MBP) have been shown to be
effective sources for hematopoietic reconstitution following myeloablative therapy,
but sometimes the quantities collected are
inadequate for transplant. The synergistic
activity of FL, SCF and MGDF on cord blood
hematopoietic progenitors have been pre-
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viously demonstrated. We have investigated
the effect of these cytokines, with or without the addiction of IL6 and IL3, on ex vivo
expansion of BM and MBP. Ex vivo expansion of CD34+ cells from BM and MBP could
provide the necessary number of progenitors cells for hematopoietic reconstitution.
CD34+ cells from BM and MPB were cultured
in stroma free suspension cultures in the
presence of FL, SCF, MGDF, IL-3 or IL-6
which were added alone or in various combinations at the beginning of the cultures
and then replaced twice a week. Cells were
harvested weekly, counted and aliquots
were
kept
for
assessment
of
immunophenotype, CFC and LTC-IC. When
suspension cultures were extended for
longer periods of time, the combination
containing FL, SCF, MGDF±IL-6 proved capable of supporting a prolonged expansion
for up to 16 weeks and reached 125,000fold the initial number. Accordingly, also the
output of committed progenitors 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 100-fold at week 4 to 6).
We have noticed that, in contrast to CB experiments, for the expansion of CD34+ cells
from BM and MPB, FL and MGDF were necessary, but not sufficient to allow such an
expansion. In fact, in addition to these two
growth factors, other growth factors, among
which SCF, IL-6, (IL-6+IL-6R) and also very
low doses of IL-3 seem to be important for
maintenance and amplification of BM and
MPB more primitive stem cells. This represents a first step towards larger scale cultures for transplantation and gene therapy
protocols.

P366
CAPILLARY CITOFLUORIMETRY IN
ASSESSING HAEMATOPOIETIC
PRECURSORS AFTER PERIPHERAL
BLOOD STEM CELL MOBILIZATION IN
HEALTHY DONORS
T. ZEI, D. ALFONSI, A. SANTUCCI, S. MARCHI, F. FALZETTI,
A. TABILIO

Haematology and Clinical Immunology Section,
Department of Clinical and Experimental Medicine,
University of Perugia, Perugia, Italy
The use of peripheral blood mobilized stem
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cells is becoming widespread as rescue
therapy after myeloablative chemo-radiotherapy in autologous transplant. Recently
the use in allogeneic BMT has required on
even more accurate rapid and reproducible
quantification of CD34+ cells upon which
short and long-term haemapoietic reconstitution depends. Several flow-cytometry
systems (FCS) have been used to detect
the stem cells but the results are discrepant. Recently Capillary Citofluorimetry (CFF)
has been used to detect CD34+ cells in peripheral blood before and after mobilization with haemapoietic growths factors. We
report our results with this technique in rhGCSF mobilized peripheral blood stem cells
in healthy donors to quantify the CD34+ cells
destined for patients undergoing allogeneic
transplant. 86 peripheral blood samples were
analyzed using 1) capillary citofluorimetry
(IMAGN 2000, Biometric Imaging Inc., USA)
2) flow-cytometry (Epics, Coulter, USA)
using the Milano protocol, and 3) clonogenic
tests for CFU-GM and BFU-E. The CFC yield
of CD34+ cells correlated with the FCS yield
(r2=0.49). Linear correlation emerged between the CFC CD34+ yield and the CFUGM (r2=0.47) and BFU-E (r2 = 0,30) . However, the absolute number of CD34+ detected by CFC was significantly lower
(p<0.02) than the CFF count but it is difficult to understand why. Precision of the CFF
depends on sampling methods and diluting samples and reagents accurately. Although this technique provides a rapid circulating stem cell count, it requires clinical
validation studies which we are presently
performing.

P367
EFFICACY AND TOXICITY OF
IMMUNOTOXINS SPECIFIC FOR
COSTIMULATION MOLECULES CD80
AND CD86
A. BOLOGNESI, C. LUBELLI, L. POLITO, P.L. TAZZARI ,
M. DE BOER 2, L. BOON 2, R. LEMOLI 3, M. FOGLI 3, F. STIRPE
1

Dipartimento di Patologia Sperimentale, Università
di Bologna, Via S. Giacomo 14, Bologna; 1 Servizio
di Immunoematologia e Trasfusionale, Policlinico S.
Orsola, Bologna; 2 Tanox Pharma B. V.,
Amsterdam; 3 Istituto di Ematologia L. e A.
Seràgnoli Università di Bologna
Immunotoxins specific for the CD80 and
CD86 antigens were prepared by linking

three type 1 ribosome-inactivating proteins
(RIPs), namely bouganin, gelonin and
saporin-S6, to the monoclonal antibodies
M24 (anti-CD80) and 1G10 (anti-CD86).
The RIPs and the monoclonal antibodies
were conjugated via a disulphide bond between chemically inserted sulphydryl
groups. These immunotoxins showed a specific cytotoxicity for the CD80/CD86 expressing cell lines Raji (derived from a
Burkitts lymphoma) and L428 (derived
from a Hodgkins lymphoma). The
immunotoxins inhibited protein synthesis
by target cells with IC50s (concentration
causing 50% inhibition) ranging from
2.53´10-13 to 1.92´10-10 M, as RIP. The free
RIPs, alone or mixed but not conjugated
with the mAbs, had IC50s in the 10-8 M
range. The anti-CD80 immunotoxins appeared 1-2 log more toxic for target cells
than the anti-CD86. Immunotoxins containing saporin and bouganin induced apoptosis
of target cells. The toxicity for bone marrow haemopoietic progenitors of the conjugates prepared with bouganin and saporin
was also evaluated. Bouganin and related
immunotoxins, at concentrations up to 107
M, did not significantly affect the recovery
of committed progenitors (CFU-C), as well
as of less committed cells (long term
coltureinitiating cells, LTC-IC). The saporin
containing immunotoxins showed some toxicity on CFU-C at concentration ≥ 10-9 M.
The expression of the CD80 and CD86 molecules is prevalently restricted to professional antigen-presenting cells, amongst
normal tissues, and is also strong on
Hodgkin and Reed-Sternberg cells in
Hodgkins disease. Present results suggest
that immunotoxins targeting type 1 ribosome-inactivating proteins to these antigens could be considered and further studied for the therapy of Hodgkins disease or
other CD80/CD86 expressing tumour.

P368
CONSTITUTIVE EXPRESSION OF CD86
IDENTIFIES IMMUNOGENIC MYELOID
BLASTS RAPIDLY DIFFERENTIATING
INTO DENDRITIC CELLS
D. RONDELLI, F. RE, B. SENESE, N. TESTONI, P. PREDA,
M.A. LAUDADIO, M. ARPINATI, S. TURA

Istituto di Ematologia e Oncologia Medica
Seragnoli, Università di Bologna
CD86 (B7-2) is a costimulatory molecule
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constitutively expressed on professional
APC which can bind to specific T cell receptors such as CD28 and CTLA-4. Since a subset of normal CD34+ hematopoietic progenitors is also CD86+, in this study we analyzed CD86 expression on acute myelogenous leukemia (AML) blasts. 27 out of 43
(63%) consecutive AML cases (M1=7,
M4=13, M5=7) showed CD86 expression
on ≥10% of blast cells. By three-color flow
cytometry analysis CD86+ blasts resulted
negative for both CD14 and CD34 in 6 cases,
partially positive for CD14 in 12 cases, partially positive for CD34 in 3 cases, while in
the other 6 cases both CD86+ CD14+ and
CD86+ CD34+ populations were present.
CD86+ blasts induced an allogeneic T-cell
proliferative response in primary and in secondary MLR in 7/7 experiments, and a cytolytic response in 1/5 experiments. Also,
different proportions of CD86+ blasts rapidly differentiated into mature DC after 3
days in vitro culture with GM-CSF and IL4, as defined by electron microscopy, phenotypic expression of CD86, CD80, CD40,
CD83, CD1a and HLA-DR, and ability of inducing T cell proliferation and CTL generation. These data suggest that CD86 expression may identify monocytoid blasts independently on CD14 and CD34 expression.
Furthermore, since CD86+ blasts seem not
to induce immune tolerance and may rapidly differentiate into DC, these findings
might be helpful for developing new strategies of anti-tumor vaccination.

P369
MDS DENDRITIC CELLS ARE
PHENOTYPICALLY AND
FUNCTIONALLLY DIFFERENT FROM
THOSE OBTAINED IN HEALTHY
SUBJECTS
G.M. RIGOLIN^*, W. HIRST^, A. BUGGINS^,
C. SNEDDON^, G. CASTOLDI*, G.J. MUFTI^

^Dept. of Haematological Medicine, Kings College
of Medicine, London, UK; *Dept. of Biomedical
Sciences, Haematology Section, University of
Ferrara, Italy
The development of a specific T-cell response requires optimal presentation of
antigens by a MHC class II molecule, and
delivery of one or more costimulatory signals provided by professional antigen pre-

275

senting cells such as dendritic cells (DC) to
naive T-cells. Using a combination of GMCSF and IL-4 we have evaluated the possibility to generate in vitro DCs from the peripheral blood mononuclear fraction of patients affected by myelodysplastic syndromes (MDS) and we have investigated
their phenotypic and functional similarity
to DCs generated in a similar way from
healthy donors. DCs were studied by flow
cytometry using a combination of monoclonal antibodies (CD1a, CD4, CD14, CD45,
CD54, CD80, CD83, CD86, and class II)
while their ability to induce allogeneic cell
proliferation was evaluated in the mixed
leukocyte reaction (MLR). After 10 days of
culture, reduced numbers and percentages
of DCs were obtained in MDS subjects.
When compared to normal subjects, MDS
DCs were found to present a significant
lower intensity of expression of CD1a, CD54,
CD80, and class II molecules. MDS DCs
were able to stimulate an allogeneic MLR
but their ability to prime T lymphocytes was
less potent than in normal subjects. MDS
DCs also showed a reduced receptor-mediated endocytic capacity, evaluated by FITCdextran endocytosis. A combined FISH
immunophenotypic analysis demonstrated
that MDS DCs have the same cytogenetic
abnormality of the malignant clone. On the
whole, our findings suggest that in MDS
subjects there may be a defect in the
mechanism of antigen uptake and presentation, which may probably contribute to
the development of the disorder, and to the
increased susceptibility to infectious disease
in these patients. Further studies are
needed to determine the mechanisms,
which may account for these phenotypic and
functional DC defects in MDS patients.
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P370
FLT-3 LIGAND SYNERGIZES WITH
INTERLEUKIN-6 AND STEM CELL
FACTOR TO PRESERVE A PRIMITIVE
HEMATOPOIETIC STEM CELL
PHENOTYPE AND TO FACILITATE
RETROVIRAL TRANSDUCTION IN VITRO
F. BERGER1, K. SCHWARZ2, P. BOSSOLASCO1, H. SCHREZENMEIER3,
B. KUBANEK3, T. LICHT4, G. LAMBERTENGHI-DELILIERS1, D. SOLIGO1

Fondazione Matarelli, Bone Marrow Transplantation
Unit, IRCSS Ospedale Maggiore, Milan, Italy, 2Dept.
of Internal Medicine III, Technical University of
Munich, Germany, 3Dept. of Transfusion Medicine
and Internal Medicine III, University of Ulm,
Germany, 4Lab. of Molecular Biology, National
Cancer Institute, Bethesda, USA
1

A major goal of current research in hematopoiesis is efficient transfer of genes to
human peripheral blood stem cells (PHSC)
which possess extensive proliferative capacity but are elusive targets for retroviral gene
transfer. To achieve stable long-term gene
expression in multiple lineages of the hematopoietic system, culture conditions are
required by which these cells are activated
without being differentiated. In the present
study, we analyzed immunomagnetically
separated CD34+HLA-DRlow cells from mobilized peripheral blood grown in the presence of various combinations of growth factors for the preservation of a primitive stem
cell phenotype. Virtually all CD34+HLA-DRlow
cells excluded rhodamine-123 (Rho) by the
time the cultures were initiated, but this
primitive Rho low phenotype was subsequently lost in the presence of interleukin(IL-) 3 alone or combined with other factors. In contrast, Flt-3 ligand (FL), stem cell
factor (SCF) and IL-6 maintained the Rholow
phenotype in the majority of cells for at least
5 days, both when used as single factors
and in combination. Moreover, the combination of FL, SCF and IL-6 stimulated proliferation of CD34+HLA-DRlow cells, which is
a prerequisite for retroviral gene transfer.
Next, we investigated which cytokine combinations facilitate stroma-free transduction
of primitive hematopoietic cells. CD34+HLADRlow cells, grown on fibronectin-coated
plates, were transduced for 5 days with 2
daily changes of cell-free supernatant from
PA317-based retroviral producer cells which
contained an MDR1 cDNA, flanked by
Harvey virus long-terminal repeats. Inte-

gration of proviral MDR1 cDNA into primitive hematopoietic cells was then analyzed
in a microwell long-term culture system.
Wells containing cobblestone areas derived
from single CD34+HLA-DRlow cells were analyzed by PCR and Southern hybridization.
Proviral MDR1 cDNA was detected in 68%
of the progeny of CD34+HLA-DRlow cells
which had been stimulated with FL, SCF and
IL-6 during transduction, and in 45-60% of
cells stimulated with IL-3 containing growth
factor combinations. Our study shows that
efficient retroviral transduction of primitive
hematopoietic progenitor cells is feasible.
However, IL-3 is not practical since it may
cause differentiation with loss of stem cell
phenotype under the given culture conditions.

P371
α ,25-(OH)2D3
α , ATRA or 1α
GM-CSF, TNFα
REGULATE THE EXPRESSION OF THE
PROTOTYPICAL MITOGENIC PEPTIDE
HB-EGF IN NEOPLASTIC AND NORMAL
MYELOID CELLS
A. RIGO, M.A. CASSATELLA*, G. PERONA, G. PIZZOLO,
F. VINANTE

Dept. of Clinical and Experimental Medicine, Section
of Hematology & *Department of Pathology, Section
of General Pathology, University of Verona, Italy
Heparin-binding EGF-like growth factor
(HB-EGF) is a widely expressed EGF superfamily member. It induces mitogenic and/
or chemotactic activities towards smooth
muscle, endothelial and epithelial cells, fibroblasts and astrocytes through binding
to EGF receptors 1 or 4. Membrane-bound
HB-EGF exerts growth activity and adhesion capabilities and possesses the unique
property of being the receptor for diphtheria toxin (DT). Using molecular (RT-PCR
cloning, Northern blot, flow cytometry,
ELISA) and functional (mitogenic activity
on BALB/c 3T3 cells, sensitivity to the proapoptotic effect of DT) approaches we studied the expression of HB-EGF in acute myeloid leukemia (AML) primary cells and cell
lines (ML-3, HL-60), normal monocytes
(Mo) and polymorphonuclear granulocytes
(PMN) either in basal conditions or upon
stimulation with GM-CSF, TNFα, ATRA,
1a,25-(OH)2D3 or numerous other agonists.
AML cells of various FAB subtypes, ML-3 and
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HL-60 cells as well as Mo expressed and
released a fully functional HB-EGF in basal
conditions. Stimulation with GM-CSF, TNFα,
ATRA, 1α, 25-(OH)2D3 upregulated mRNA
and membrane expression/release of HBEGF peptide. AML primary cells and PMN,
which did not express HB-EGF in resting
conditions, expressed it at mRNA and protein level, following incubation with GM-CSF.
The effects of GM-CSF on HB-EGF mRNA
expression in PMN were concentration-dependent, reached a plateau after 1-2 hours
of stimulation and did not require protein
synthesis. HB-EGF was detected by flow
cytometry on cell membrane and by a specific ELISA in the culture medium. At the
same time, PMN acquired sensitivity to the
apoptosis-promoting effect of DT, which,
moreover, specifically suppressed the GMCSF-induced priming of fMLP-stimulated
superoxide anion release. By contrast, other
classic agonists (including LPS, phagocytable particles, G-CSF or various ILs)
failed to induce HB-EGF in PMN. Because
we could not demonstrate expression of HBEGF receptors on the cells studied, we tend
to exclude HB-EGF-related autocrine mechanisms, especially in AML cells and PMN.
Previous studies and the HB-EGF gene promoter organisation strongly suggested that
Ras pathway was involved in GM-CSF-induced HB-EGF upregulation. Thus, we provide evidence that HB-EGF is specifically
inducible by GM-CSF, TNFα, ATRA, 1α, 25(OH)2D3 in myeloid cells and represents a
novel peptide to be included in the repertoire of AML- and PMN-derived cytokines.
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months. In the last year the patient has
been admitted to hospital for a month with
fever, illness and malaise with laboratory
evidence of liver function impairement. Serologic studies showed an increse of AST
(107 u/L) and ALT (164 U/L), leukopenia (
WBC 1900/mmc), neutropenia (380/mmc)
mild lymphocytosis and monocytosis. The
EBV serology suggested a chronic or reactivated EBV infection, with the presence of
anti early antigen (EA) and a appearance
of anti-EBV associated nuclear antigen
(EBNA).Two months after dimission the
patient showed an increase in peripheral
blood LGL. The LGL were shown to have a
T cell CD3+ CD8+ CD57+ CD56+ CD16phenotype and were associated with a persistent neutropenia and increased serum
immunoglobulin G (2100 mg/dl), RA test
positive, ANCA negative. The serology of
EBV indicating the disappearance of IgM
and an increase of IgG and persistence of
EBNA. Eight months later we observed the
persistence of neutropenia and lymphocytosis. The marrow aspiration showed an
excess of intermediate maturative fases of
granulocitopoiesis. The patient never
showed the feature of infectious mononucleosis (lymphadenopathy, tonsillar
swelling and sore throat). He showed an
atypical persistent polyclonal lymphcytosis
with an increase of CD8+ citotoxic T cells
and associated neutropenia for a period of
8-9 months. The case reported here raises
the possibility that EBV infection may be
associated with benign forms of chronic
atypical lymphocytosis and neutropenia in
immunocompetent patient.

P372
A CASE OF CHRONIC T CELL
LYMPHOCYTOSIS AFTER ACUTE
REACTIVATION OF EBV

P373
MUCORMYCOSIS IN NEUTROPENIC
HEMATOLOGIC PATIENTS

K. CAGOSSI, M. LUPPI, M. MORSELLI, G. EMILIA, P. BAROZZI,
G. LONGO, A. PIETRAMAGGIORI., R. MARASCA, G. TORELLI

A. NOSARI, P.G. ORESTE*, M. MONTILLO, R. CAIROLI,
M. DRAISCI, G. MUTI, A. MOLTENI, A. TEDESCHI,
L. GARGANTINI, L. SANTOLERI, E. MORRA

Department of Medical Sciences, section of
Haematology Modena Italy

Dept. of Hematologv, Dept. of Pathology, Niguarda
Ca Granda Hospital, Milan, Italy

EBV infection is associated with both a
cytotoxic T-cell response directed against
EBV-infected B lymphocytes and a transient
increase in Large Granular Lymphocites
(LGL) with enhanced NK activity. We studied a patient 82 years old with a Idiopatic
Trombocytopenic Purpura (ITP) treated with
low dose of corticosteroides for three

In the last few years mucormycosis has
been reported in leukemic, lymphoma and
bone marrow transplanted patients. From
1987 to March 1999 we observed 13 cases
of Mucor, 10 males and 3 females, median
age predominantly in aplastic post-chemotherapy patients (10/13), affected by acute
leukemia (11 cases) and non-Hodgkins
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lymphoma (2 cases). Seven patients had
progressive hematologic disease. At onset
all patients were neutropenic (N<0.5x109/
L). Pneumonia was the main localization
(13/13) with radiological picture similar to
that of Aspergillus, disseminated disease
was present in 8/13 patients (liver, kidney,
oesophagus, myocardium) and 4 of them
had cerebral invasion. Coltures were always
negative. Autoptic diagnosis was performed
in 10 cases; in the others 3 patients diagnosis was obtained by pulmonary biopsy
(1), pulmonary lobectomy (1), and by excision of brain abscess. Five patients were
not treated because fungal infection was
not suspected. Amphotericin 3 (1 mg/kg/
day) was performed in 7 patients and 2
responded to therapy, one patient with pulmonary and cerebral localization was
treated successfully with liposomal Amphotericin (Ambisome: 5 mg/kg/day) and excision of brain abscess at neutrophils recovery. These 3 leukemic patients were able
to complete the following consolidation
therapy using Amphotericin B (0.8 mg/kg/
day) as secondary prophylaxis during aplasia. Conclusions:1) In neutropenic patients
Mucor is aggressive and rapidly fatal. 2)
Early antifungal Amphotericin B treatment
and neutrophils recovery are indispensable
for survival. 3) Diagnosis is very important
for programming secondary prophylaxis
with Amphotericin B, because Mucor is resistant to itraconazole.

P374
BACTERIAL EPIDEMIOLOGY AND
SENSITIVITY TO ANTIBIOTIC
THERAPY IN THE DIVISION OF
HEMATOLOGY OF NIGUARDA CA
GRANDA HOSPITAL
A. MOLTENI, A. NOSARI, A. ASTOLFI*, M. DRAISCI,
L. GARGANTINI, G. MUTI, M. MONTILLO, A. TEDESCHI,
S. RIBERA, A. SALADINI, V. MANCINI, T.M. CAIMI,
A. STRINCHINI, E. MORRA

Department of Hematology, Microbiology Service*,
Niguarda Ca Granda Hospital, Milan, Italy
In the period 1997-1998 we isolated 253
bacteria (GRAM+ 69%, GRAM- 31%) from
145 patients with acute leukemia, lymphoma and myeloma. Patients were neutropenic after chemoterapy (N<0.5x109/L,
neutropenia > 7 days). Prophylaxis was
performed with Ciprofloxacin. Most of pa-

tients had a central venous catheter. Empirical antibacterial therapy was:
Ceftazidime and Amikacin as they became
febrile; Vancomycin or Teicoplanin was
added after 48-72 hours. The epidemiology observed is shown in the table:
GRAM+

1997

1998

Staphylococci
82%
Streptococci
7%
Corinebacterium 1%
Enterococci
7%

71%
12%
3%
14%

Staph. Coag. Neg 54%
Staph. Aureus
8%

56%
15%

GRAM-

1997

1998

E. Coli
42%
Klebsiella
4%
Pseudomonas Aer. 40%
Pseudom. Non-Aer
Xantomonas
8%
Citrobacter
4%
Other
-

25%
0.4%
41%
0.4%
25%

As concerns antibiotic sensitivity, we observed the following changes: 1) sensitivity to quinolones of GRAM+ is stationary
(35%), of GRAM- is reducing (47% vs
80%); 2) sensitivity to Ceftazidime e
Amikacin of GRAM- is reducing (55% vs
90%, 59% vs 95%, respectively); 3) sensitivity to Ceftazidime and Amikacin of
Pseudomonas Aeruginosa is dramatically
cut down (20% vs 100%, 35% vs 85%);
4) sensitivity to glicopeptydes of GRAM+ is
95%; 5) sensitivity to glicopepyides of Staphylococci is 100%, 6) Pseudomonas
Aeruginosa sentivity to carbopenemics, not
usually performed in empirical therapy, is
70%.

P375
LATE OVERWEILMING PNEUMOCOCCAL
SEPSIS AFTER SPLENECTOMY DUE TO
HEREDITARY SPHEROCYTOSIS
L. MASINI, A. DALLASTA*, F. ILARIUCCI, F. MERLI,
P. AVANZINI, A. BONINI, I. IORI*, L. GUGLIOTTA

Division of Hematology, I^ Division of Internal
Medicine*, Department I^ Medical Area Hospital
S.Maria Nuova, Reggio Emilia, Italy
Splenoctomized patients can develop dangerous infections for their life mainly in the
first two years after the operation to remove the principal effector of the primary
answer and of the phagocytosis of the circulating corpuscolar antigens. Nevertheless
the risk stays permanent during whole the
life particularly if the spleen extirpation has
been done within the first five years.The
most frequent etiologic agents are the
Streptococcus pneumoniae, Haemophilus
influentiae and Neisseria miningitidis, while,
more seldom, other germs (E. coli, P. aeruginosa, S. aureus, group B Streptococcus,
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Capnocytofaga canimorsus) or Protozoa
(Babesia spp., Plasmodium spp.) have to
be considered.We report the case of a female patient, (M.M.) 25 years old,
splenoctized at 4 years old due to an hereditary spherocytosis, not subjected to
preventive vaccine.The day before the hospitalization shes had hyperpyrexia preceded from shudders, vomiting and diarrhoea. At the moment of the hospitalization she was purple, in soporific state with
hypotension.Following
were
the
ematochemical tests results: WBC 27.000
(N 93, L2. M1, E1, MMC3), Hb 16 g%, PLT
27.000, PT 45% INR 1,7, aPTT 53Ratio
1,56, Fibrogen 213 mg/dl, Antitrombine
III 52%, D-Dimer 48000 ug/ml,
Creatininemia 4,3 mg%, SGOT 371-SGPT
324, Bilirubinemia 2,9 mg%, Cerebral
TACnegatve, Thorax XR .negativeA
pneumoniae streptococcus has had been
separeted from the emocoltures. The day
after a serious multiorganic disorder has
been found (respiratory, cardiocirculatory,
renal and epatic insufficiency, coma, DIC)
and the patient has been transfered to intensive therapy departement for the mechanical ventilation. In the torax XR some
shaded nodular elements, prevalent in the
right lung, have been found. The patient
temperature had fallen after three tests of
antibiotical combinations aimed from the
antibiogram. A subsequent positive evolution with complete recovery of the
multiorganic disorder has been observed in
the next 2 months. The reported case confirms the persistence of the sepsy risks in
the lifetime and the decisive value of the
vaccinations as preventive action of the post
splenectomy infective complications together with or as alternative to a continuous antibiotical prophylaxis with daily oral
penicillin monodose.

P376
PNEUMONIA IN PATIENTS WITH
HAEMATOLOGICAL NEOPLASIA.
ANALYSIS OF PROGNOSTIC FACTORS
F. ROSSINI, M. VERGA, M. ISELLA, E.M. POGLIANI,
G. CORNEO

Haematology Unit, University of Milan, Monza
Hospital
Pneumonia remains one of the most severe complications in cancer neutropenic
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patients; in many cases it is caused by
fungi. Trying to identify prognostic factors
for outcome, we analysed 145 cases of
pneumonia in patients with haematological
neoplasia. Table shows some of the most
significant differences among the three
groups, defined according to the outcome.
Mean hospital stay at the diagnosis of pneumonia was one of the most significant prognostic factors: this probably reflects a different etiology of hospital acquired
pneumonias, especially fungal. Mean ANC
at the onset of pneumonia is another determinant of outcome; the prognostic significance of the rate of patients whose ANC
fell under 100/mm3 at some time during
pneumonia reflects the importance on ANC
evolution.
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P377
CHRONIC HEPATOSPLENIC
CANDIDIASIS IN PATIENTS WITH
HEMATOLOGICAL MALIGNANCY
L. PAGANO, L. MELE, F. EQUITANI, C. VERGINE, A. DI FEBO,
S. MAZZOTTA, M. SANGUINETTI *, G. MORACE *, G. LEONE

Institute of Semeiotica Medica and Institute of
Microbiology *, Catholic University of the Sacred
Heart, Rome
From January 1986 to December 1998 we
observed 19 patients (pts), affected by a
hematological malignancy (14 AML, 2 ALL,
2 NHL, 1 MM; m/f 10/9, median age 32,
range 19-66) who developed a chronic hepatic and/or splenic candidiasis when recovered from the post-chemotherapy aplasia. The diagnosis was made evaluating
clinical parameters: fever unresponsive to
antibiotic treatment (19/19), hepato- and/
or splenomegaly (19/19), abdominal pain
(6/19), diarrhea (6/19), jaundice (4/19),
vomiting (4/19); microbiological features:
previous candidemia (7/19), development
of yeasts in samples collected by biopsy (5/
10), positive coprocultures (5/6), positive
serology (12/16), hematochemical examinations: high neutrophil count (18/19), increased platelet count (12/19), anemia (15/
19), increase of the alkaline phosphatase
two-fivefold (17/19), high values of hepatic
enzymes (AST/ALT, γGT, Lap) twofold (6/
19), hyperbilirubinemia (4/19); imaging
criteria: evidence of target lesions in liver
and/or spleen at ultrasonographic examination (19/19), and at CT-scan (10/10).
Only three out of six transcutaneous hepatic biopsies and two out of four biopsies
performed in course of laparoscopy allowed
us a diagnosis. The results achieved by
these procedures are consistent with the
usual situation to perform them later than
the start of the antifungal treatment in relationship with a low performance status of
the patient. All patients received antifungal treatment: 15 pts were treated with
Amphotericin B (AmB, median dose 1 mg/
kg/die, range 0.8-1.2, total median dose
1200 mg, range 550-2800), in association
with 5-Fluocitosine in 5 cases (median dose
150 g, range 55-230); four pts more were
treated with Fluconazole (400-800 mg/die)
for a median time of 32 days (range 1946). Three months after the onset of this
complication, no deaths related to the infections were recorded. Ten patients sub-

sequently underwent another chemotherapy, 6 pts died for progression of malignancy, finally 3 pts were not able to receive ulterior treatments. In our experience,
the most sensitive parameter for a serial
monitoring of infection resulted alkaline
phosphatase, whereas imaging examinations (echo- and CT-scan) not rarely present
a difficult interpretation (residual disease
or active abscesses?).

P378
INFECTIONS DUE TO FILAMENTOUS
FUNGI IN PATIENTS WITH
HEMATOLOGICAL MALIGNANCIES
L. PAGANO*, L. MELE, P. RICCI, C. GIRMENIA, A. NOSARI,
M. BUELLI, M. PICARDI, B. ALLIONE, F. EQUITANI,
L. CORVATTA, D. DANTONIO, M. MONTILLO, L. MELILLO,
L. CUDILLO, A. TONSO, C. SAVIGNANO, A. CHIERICHINI,
M.E. TOSTI, A. CENACCHI, G. BUCANEVE, A. BONINI,
P. MARTINO AND A. DEL FAVERO FOR GIMEMA- INFECTION

Objective: To evaluate the characteristics of patients (pts) affected by hematological malignancies who developed a filamentous fungi infection (FFI) and to ascertain the factors influencing the outcome.
Design: A retrospective study, conducted
over 1988-1997. Setting: 14 hematology
division in tertiary care or university hospital. Patients: Patients with hematological
malignancies (HM) with a histologically and/
or microbiologically documented FFI were
included. Results: We observed 391 pts
(m/f 262/129; average 49 y) (225 AML, 67
ALL, 30 CML, 22 NHL, 12 MDS, 10 Aplasia,
7 HD, 8 CLL, 5 MM, 5 HCL). Before the onset of infection 311 pts (80%) were neutropenic for an average of 14 d and when
FFI was diagnosed 277 pts (71%) had an
ANC < 0.5x109/l. An antifungal prophylaxis
was used by 313 pts (80%). The primary
sites of infection observed were: lung 321
pts (85%), nose and paranasal sinus 44 pts
(11%), other sites 19 pts (5%); in 7 pts
had multiple localization at the onset. Diagnosis in vivo was made in 310 pts (79%),
while in other in 81 pts (21%) only at autopsy. Chest x-ray was positive in 77% of
pts with pulmonary FFI, while thorax CT
scan was positive in 95% of cases. The
agents of FFI were: Aspergillus in 296 pts;
Mucorales in 45 pts; Fusarium in 6 pts and
other species in 4 pts. In other 40 pts the
agent of FFI was not identified. A recovery
from neutropenia was observed in 166 pts
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(42%). The treatment of choice was amphotericin B (amB), given to 284 pts (73%).
198 pts (51%) died for infection. At
univariate analysis age, use of glucocorticoids, neutropenia at the onset of FFI, multiple pulmonary localizations, Mucorales
etiology influenced negatively the outcome
from FFI, while neutrophil recovery, kind of
treatment and a total dose of amB >25 mg/
kg were correlated with FFI improvement.
At multivariate analysis glucocorticoids,
Mucorales etiology negatively influenced the
outcome of FFI, while neutrophil recovery
was significantly correlated with FFI improvement. Conclusions: FFI occurs most
frequently in pts with hematological malignancies, and it is characterized by a high
mortality rate. Our study, on a large cohort
of patients, indicates that among the various factors that could influence the outcome, neutrophil recovery is the most relevant.

P379
EARLY INTERLEUKINE-6 DETECTION
COULD BE A USEFUL PROGNOSTIC
MARKER IN FEBRILE PATIENTS
M. CUZZOLA, G. IRRERA, O. IACOPINO, A. CUZZOCREA,
G. MESSINA, G. PUCCI, M. MARTINO, G. CONSOLE,
*G. DOLDO, F. MORABITO, *G. CAMINITI, P. IACOPINO

Centro Trapianti Midollo Osseo, *Servizio di
Rianimazione, Azienda Ospedaliera, Reggio Calabria
Proinflammatory citokines (CKs), such as
tumor necrosis factor- α (TNF-α) and its
soluble receptor (sTNF-RI), interleukin-6
(IL-6) and interleukin-8 (IL-8) may play an
important role in the genesis of septic shock
syndrome. It is not clear whether these
mediators may be implicated in the pathogenesis of fever of unknown origin (FUO).
We studied CK production in a group of 8
breast cancer autologous bone marrow
transplanted patients in neutropenic phase
who presented FUO. A group of 5 patients
with fever of a microbiologically documented origin from the Intensive Care Unit
(IUC) of the same hospital was also included. In all patients, plasma samples
before the onset of fever and serial samples
thereafter at time 0, 2, 6, 12, 24, 36, 48,
72, 96 and 144 hours were obtained for CK
determination (ELISA). Before the onset of
fever, CK production in both groups was
comparable to that of normal subjects. At
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fever presentation, TNF-α production remained constant (median peak 20 pg/ml).
An increase in sTNF-RI receptor level was
observed in both groups with a median peak
of 6000 pg/mL in the neutropenic group and
10.000 pg/ml in the septic group and this
response was sustained even after defervescence. Similarly to TNF-α, IL-8 concentration did not change in both groups and
was detectable at 6 and 12 hours from fever onset in only two neutropenic patients
with a peak of 60 and 150 pg/ml, respectively. In contrast, circulating IL-6 became
detectable in all patients within the first 6
hours and was significantly higher in 4 septic patients (1500 pg/ml) that presented
with poor outcome as compared to levels
in the only septic patient that healed (250
pg/mL) and in the neutropenic transplanted
group (200 pg/ml). Moreover, in the neutropenic group as well as in the only septic
patient that healed, IL-6 concentration decreased to normal levels at resolution of
fever, whereas levels remained high in the
other 4 patients dead for sepsis. In conclusion, higher levels of circulating IL-6 at
beginning of fever seem to correlate with a
poorer prognosis. A larger study population is necessary to confirm whether early
IL-6 plasma detection may be useful to
identify risk categories among febrile patients.
Supported by AIL, Regione Calabria and UE

P380
GRANULOCYTE COLONY-STIMULATING
FACTOR PERTURBS LYMPHOCYTE
MITOCHONDRIAL FUNCTION AND
INHIBITS CELL CYCLE PROGRESSION
S. RUTELLA, C. RUMI, R. MOROSETTI, L. PIERELLI, S. SICA,
G. LEONE

Dept. of Hematology, Catholic University, Rome,
Italy
We evaluated the effects of recombinant
human granulocyte-CSF (rhG-CSF) on lymphocyte mitochondrial function [DiOC6(3)
incorporation and generation of reactive
oxygen species (ROS)] in normal donors
submitted to CD34+ peripheral blood progenitor cell (PBPC) mobilization for allogeneic transplantation. CD4+DiOC6(3)low and
CD8+DiOC6(3)low T-lymphocytes increased
and reached 35% (range 30-41) and 15%
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(range 12-22) of circulating T-cells, respectively, on day 4 of rhG-CSF administration.
Hypergeneration of ROS could be demonstrated in most CD4+ T-lymphocytes and in
3% (range 2-5) of circulating CD8+ T-cells.
Interestingly, rhG-CSF determined no alteration of mitochondrial function if added
to allogeneic PBMC in vitro, thus suggesting indirect effects mediated by soluble factors; when PBMC were challenged with PHA
in the presence of donor serum, both perturbation of mitochondrial transmembrane
potential (∆ψm) and hypergeneration of ROS
were induced, lymphocytes were predominantly arrested in G0 phase of the cell cycle
and displayed fragmentation of genomic
DNA. No modifications of Bcl-2 staining intensity were observed irrespective of the
presence or absence of donor serum. Our
findings demonstrate a disruption of lymphocyte ∆ψm induced by as yet unrecognized
immuno-regulatory soluble mediator(s)
elicited by rhG-CSF; these phenomena
might occur in vivo after encountering antigens, leading to enhanced activation-induced programmed cell death of alloreactive
T-cells, and might account for the unexpectedly reduced incidence and severity of
acute GVH disease after allogeneic PBPC
transplantation.

P381
CD30 TRIGGERING MODIFIES CXCR4
α EXPRESSION IN
AND MIP-1α
+
CD4 /CD30+ L540 CELLS
A. RIGO, L. MOROSATO, G. PERONA, G. PIZZOLO, F. VINANTE

Department of Clinical and Experimental Medicine,
Section of Hematology, University of Verona, Italy
CD30, a TNF-family receptor up-regulated
by IL-4, is preferentially expressed and released (sCD30) by persistently activated
Th2/0 lymphocytes. In HIV infection, high
serum sCD30 at diagnosis has been found
by us and others to be an independent prognostic factor characterising a population at
risk of fast progression to AIDS. The biological link between tendency to release
high sCD30 and disease progression is not
well understood. Because the role of CCR5
and CXCR4 as HIV coreceptors and the
association of some CCR with defined Th1or Th2-oriented cytokine patterns have
been recently recognised, we evaluated the
possibility that CD30 may transduce sig-

nals regulating CCR5 or CXCR4 and/or their
ligands RANTES and MIP-1α. To this purpose, we chose to use the CD4+/CD30+ cell
line L540, an established model to study
CD30-mediated activation. This cell line
basally expressed CCR5 (MFI: range 65105) and CXCR4 (MFI: range 101-120)
(mAb from Pharmingen). In standard culture conditions, L540 cells spontaneously
released low amounts of MIP-1α (range 2041 pg/mL) and RANTES (0.3-80 pg/mL),
whereas PMA stimulation induced high
amounts of both CC (Amersham ELISA kit).
CD30 triggering experiments using agonistic mAbs (M44 and M67, Immunex) induced
nuclear mobilisation of NFkB in supershift
assays and, at 48 hours, a clear-cut downregulation of CD30 (p=0.008) that correlated with increased sCD30 concentration
in culture supernatants (mean±SEM, basal
19.3±5.5 vs stimulated 99.8±12 U/mL,
p=0.0006; DAKO ELISA kit). By contrast,
CXCR4 was clearly upregulated. This was
associated to no effect on the production of
RANTES (≤3 pg/mL) and to an apparently
inhibitory effect on the release of MIP-1α
(mean±SEM, basal 33.9±9 vs stimulated
10.8±2.3 pg/mL, p=0.026). However, experiments including RPA analyses showed
an early faint induction of MIP-1α mRNA,
as compared to stimulation with PMA which
strongly induced MIP-1α. Thus, CD30 crosslinking can lead to a modulation of CXCR4
and MIP-1α expression in L540 cells and
represents a candidate novel regulatory
mechanism effective during T cell priming
and activation.

P382
EXPRESSION AND ROLE OF CD30/CD30L
AND Fas/FasL IN HUMAN ENDOTHELIAL
CELLS
B. ROSSI, M.M. RICETTI, F. VINANTE, M. KRAMPERA,
C. VINCENZI, G. PERONA, G. PIZZOLO

Dipartimento di Medicina Clinica e Sperimentale,
Sezione di Ematologia, Università di Verona, Verona
Background: inflammatory reactions and
immunity involve close interactions between
endothelial cells (ECs) and immunocompetent cells underneath the effect of several cytokines. The CD30-CD30 ligand
(CD30L) and the Fas-Fas ligand (FasL) have
been implicated in the regulation of cell
turnover in the immune system. This study
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addresses the question of whether these
molecules are expressed in human endothelial cells and are functional in mediating lymphocytes proliferation and death.
Cells and reagent: Human umbelical vein
endothelial cells (HUVEC) were isolated as
described by Jaffe and grown in medium
199 additioned with 20% fetal bovin serum; the human T cell leukemia line Jurkat
and human T cell lymphoma Karpass-299
were manteined in RPMI medium 1640 with
10% fetal bovin serum; peripheral blood
lymphocytes were isolated by FicolHypaque separation. The following mAbs
were used: anti-CD30 andCD30L, anti CD95
and CD95L, anti CD54, anti CD3; HUVEC
were stimulated with IL-1, TNF, IL-2, IL-4,
gamma-IFN, progesterone, dexametazone
GM-CSF and EPO. Methods: flow cytometric
analysis was used for the evaluation of Fas/
FasL and CD30/CD30L expression; PCR was
utilized to detect the presence of CD30/
CD30L transcripts; apoptosis was detected
with propidium iodide and annexina staining by flow cytometry. We demonstrated
that a) appreciable levels of Fas are expressed on HUVEC and this expression is
markedly upregulated by gamma-IFN; b)
FasL is also detectable but at lower levels
than on Jurkat cells; c) CD30L is constitutively present in HUVEC, as also demonstrated by PCR, but at low levels; d) CD30
is never expressed; e) preliminary experiments indicate that ECs activate can induce apoptosi in cell lines. Our results
suggest that ECs may play a role in controlling via apoptosis lymphocyte proliferation.

P383
RESTORATION OF THE IMMUNE
COMPARTMENT IN CHRONIC MYELOID
LEUKEMIA PATIENTS INCOMPLETE
REMISSION
M. BRECCIA, A. GUARINI, A. VITALE, E. MONTEFUSCO,
M.C. PETTI, A. ZEPPARONI, F. MANDELLI, R. FOÀ

Dipartimento di Biotecnologie Cellulari ed
Ematologia, Università La Sapienza, Roma e
Dipartimento di Scienze Biomediche ed Oncologia
Umana, Università di Torino, Italia
In chronic myeloid leukemia (CML) the
role of the immune compartment in the
control of the disease is suggested by many
evidences. We have studied the immuno-
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phenotype of circulating lymphocytes, the
capacity of TNFα and IFNγ production by
lymphocytes, as well as the cytotoxic activity against the NK susceptible and NK
resistant cell lines K562 and Raji in 12 CML
patients in complete remission after treatment with interferon alpha (IFN) or hydroxyurea (HU) and in 3 CML patients at the
time of diagnosis. Peripheral blood mononuclear cells (PBMNC) were incubated with
monoclonal antibodies against CD3, CD4,
CD8, CD16, CD56, CD122, CD25, CD15,
CD20 and intracellular TNFα and IFNγ. In
the 12 patients in complete remission, the
overall mean percent of CD3+ lymphocytes
was 48.7% ± 10.5; CD4 and CD8 were respectively 36.8% ± 10.1 and 19.8% ± 7.5,
with a CD4/CD8 ratio of 1.73 ± 1.2. The
NK associated antigens CD16 and CD56
were expressed respectively in 9.5% ± 4.2
and 16.5% ± 4.8 of PBMNC. No notable
differences were observed between IFN and
HU treated patients. Interestingly, an
incresead proportion of CD4/CD25 positive
T cells was noted in all patients, with an
overall mean expression of 20.5% ± 4.9.
Spontaneous NK function was 23.6% ±
14.3; this was associated with a high IL2
generated LAK activity, with an overall killing of 60.2% ± 22.7. In the 9 evaluated
patients (6 treated with IFN and 3 with HU),
14.0% ± 8.2 of CD4, 10.8% ± 4.6 of CD8
and 6.0% ± 3.2 of CD56 lymphocytes
showed intracellular production of TNFα;
5.3% ± 2.7 of CD4, 12.1% ± 5.7 of CD8
and 5.6% ± 3.4 of CD56 cells produced intracellular IFNγ. In the 3 patients studied
at diagnosis we observed an inverted ratio
CD4/CD8 (0.48% ± 2.3), no presence of
activated CD4 cells (0.88% ± 1.8), a very
low NK function (3.6% ± 1.5), and a reduced number of NK cells capable of producing intracellular TNFα (1.1% ± 0.5) and
IFNγ (0.86% ± 1.3). These results indicate
that in CML patients in complete remission
after treatment, the immune compartment
appears restored, functionally competent
and activated, suggesting that immune
mediated strategies in this phase of the disease may be worthy of further investigation.
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P384
DIFFERENTIATION AND FUNCTIONAL
ACTIVITY OF DENDRITIC CELLS FROM
MONOCYTES OF PATIENTS WITH
CHRONIC MYELOID LEUKEMIA
R. BELLUCCI, A. GUARINI, M. BRECCIA, M. NANNI,
E. MONTEFUSCO, P. DE FABRITIIS, *R. FOÀ

Dipartimento di Biotecnologie Cellulari ed
Ematologia, Università La Sapienza Roma;
*Dipartimento di Scienze Biomediche e Oncologia
Umana, Università di Torino
Chronic myeloid leukemia (CML) is a
clonal myeloproliferative disorder characterized by the Ph cromosome and the BCRABL fusion gene. This functional sequence
represent a tumor specific antigen, suitable
for immunotherapy approaches. In this
study, we have evaluated the ability of
dendritic cells, generated from patients with
CML at diagnosis, to stimulate autologous
T lymphocytes obtained from the same patients at the time of hematological remission after chemoterapy, as well as allogeneic T lymphocytes obtained from normal
donors. Peripheral blood cells from 10 patients were separated by Ficoll-Hypaque
density gradient and cultured either immediately or after cryopreservation. Mononuclear cells (2.5x106/ml) were incubated
for 90 min in RPMI with 10% FCS. At the
end of the incubation time, non-adherent
cells were removed and GM-CSF (100ng/
ml) and IL-4 (50ng/ml) containing medium
was added onto the adherent monocytes.
After 7 days of culture, TNFα at 20 ng/ml
was added for further 2 days. At this time,
100% of the cells were HLA-DR+, while a
mean of 26.3±3.3% were CD1a+/CD14-.
In the 3 cases studied by interphase FISH,
the BCR-ABL fusion gene was found in all
cultivated cells. Lymphocyte proliferation
tests, carried out in 4 cases, showed that
the dendritic cells generated from monocytes of CML patients at diagnosis have a
valid functional activity, both in autologous
and in allogeneic conditions, significantly
superior than that observed with uncultured
mononuclear cells from the same patients.
In agreement with other observations of our
group, these results confirm that the immune system of CML patients in hematological remission following treatment is
competent and suggest the possibility of
obtaining leukemic dendritic cells capable

of stimulating on autologous lymphocyte
response.

P385
AUTOMATED RETICULOCYTES (Ret.)
COUNTING BY FLOW CITOMETRY (FC):
USELFULNESS AND LIMITS IN
HAEMATOLOGICAL DISORDERS
A. FRAGASSO, C. MANNARELLA°, G. MARATIA*, A. SACCO

Unità Operativa di Medicina Interna, °Servizio
Immunotrasfusionale, *Laboratorio analisi Presidio
Ospedaliero Matera, ASL N°4, Matera
According to maturity, automated Ret.
counting by FC identifies three subclasses
namely HFR, MFR, LFR (high, medium, low
fluorescence rates); the MFR+HFR/LFRX100
ratio characterizes the reticulocyte maturity index (RMI). Using an automated Ret.
counter (SISMEX R-3000), we evalueted
192 patients with haematological disorders
prior to any treatment: chronic myeloid leukemia (CML) 2; haemolytic anaemia (HA)
17; aplastic anaemia (AA) 2; acute blood
loss anaemia (ABL) 16; acute leukemia (AL)
19; megaloblastic anaemia (MA) 28; idiopathic myelofibrosis (IM) 2; myelodisplastyc
syndrome (MDS) 14; chronic lymphocitic
leukemia and myeloma (CLL-MM) 21;
anaemia of chronic disorders (ACD) 13; iron
deficiency anaemia (IDA) 58. The Ret. are
espressed as an absolute count (N°X106µL)
and results are given as the mean±SD; 78
healthy subjects were used as controls.
Depending on the Ret. N° and RMI results
we have identified three groups (GR).
1. Ret. N°↑, RMI↑: HA (RetN°2051±804;
RMI 48±25.8), ABL (Ret.N°1566±550; RMI
35±11.5). 2.Ret.N°=↓, RMI↑: CML
(Ret.N°734±348; RMI 62.6±29.6), AA
(Ret.N°288±165.5; RMI 37.7±11), AL
(Ret.N°305±290; RMI 31±18.7), MA
(Ret.N°299±164; RMI 29.6±13), IM
(Ret.N°485±107.5; RMI 22±16), MDS
(Ret.N°478±256; RMI 22±8.8). 3. Ret.N°=,
RMI=↓: CLL-MM (Ret.N°483±293; RMI
15.3±12.5), ACD (Ret.N°472±186; RMI
13.3±11), IDA (Ret.N°992±62.2;RMI
8.2±2.1). The GR1 Ret. pattern signals an
adeguate erythroid response to anemia; on
the contrary the GR2 Ret. pattern shows
an ineffective erythropoiesis; the RMI increase in GR2 is partially due to the interference of high number of WBC (AL, CML).
The method explains the pathophisyology
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of anaemias, but the overlapping and wide
SD of data hampers the differential diagnosis in macrocytic (MA, MDS) and normomicrocytic anaemias (ACD, IDA); on the
other hand it is effective in monitoring
therapy response.

P386
MEMBRANE PHOSPHOLIPID
ASYMMETRY IN CIRCULATING
ERYTHROBLASTS OF PATIENTS WITH
β THALASSEMIA INTERMEDIA
L. FROGHERI, *F. DORE, *S. BONFIGLI, (1)L. GUISO,
G. MADDAU, (1)P. PISTIDDA, (1)M. LONGINOTTI

(1)
(1)

Istituto CNR Patologia del Sangue  Sassari;
*Istituto di Ematologia Università di Sassari
(1)

In patients with severe β-thalassemia the
enhanced programmed cell death, observed
in early stage erythroid bone marrow precursors by DNA breakdown products studies, is probably caused by the unmatched
α-globin chain accumulation. Among the
early manifestations of apoptosis in all cell
types studied to date is loss of the asymmetric distribution of plasma membrane
phospholipids, which results in exposure
anionic phospholipids, including phosphatidylserine (PS), on the extracellular leaflet
of the plasma membrane. This exposure of
PS plays an important role in red cell pathology and it can be detected in individual
cell by flow cytometry using fluorescein labeled annexin V. In this study we evaluated the erythroid apoptosis by determination of PS exposure on circulating erythroblasts of 15 patients with β-Thalassemia
Intermedia (TI) with different genotypes
and clinical phenotypes. Our results indicate that in all thalassemic patients a variable subpopulation of peripheral erythroblasts expose PS on their outer surface. The
mean value of Annexin V positive erythroblasts was.2.71%, but the number of such
cells vary dramatically from patient to patient, from as low as that found in normal
controls (0.3%) up to 10 %. Any difference
was observed between the number of
Annexin V positive eryhtroblasts and thalassemic genotypes or clinical findings (degree
of anemia, transfusion or chelation therapy,
splenectomy) and serum erythropoietin levels. In particular a significant correlation
was found between Annexin V positive
erythroblasts and total globin chain imbal-
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ance (p<005). These data provide the following evidences: 1) the globin chain imbalance plays a basic role on erythroid
thalassemic apoptosis; 2) the loss of phospholipids asymmetry is present in some circulating erythroblasts from TI patients; 3)
the majority of erythroblasts in all patients
studied are probably preserved from
apoptosis and could survive and mature to
reticulocytes.

P387
EFFICACY OF CYCLOSPORIN IN THE
TREATMENT OF STEROID-RESISTANT
AUTOIMMUNE HAEMOLYTIC ANAEMIA
*M. BIBAS, *A. ANDRIANI, °M.T. PETRUCCI, °M. RIBERSANI

*Dip. di Medicina-Sezione di Ematologia. Osp. San
Giacomo Roma; °Ematologia, Dip. di Biotecnologie
Cellulari ed Ematologia. Università La Sapienza di
Roma
We report the successful use of oral CyA
in one patient affected by autoimmune
hemolytic anemia resistant to prednisone,
azathioprine and cyclophosphamide treatment. A 54-year-old women with diagnosis
of l.g. NHL after 1 years of treatment with
3 MU of α-IFN 3/w, developped a symptomatology suggestive of acute anemia
with: astenia, dispnea, tachicardia. Blood
cell count revealed Hb 6.9 g/dl, HCT 20%,
MCV 91 and a normality of WB and PLTS.
The microscopic examination of the peripheral blood smear showed anisopoikilocytosis.
Absolute reticulocytes count was 150.000/
mm3. Serum unconjugate bilirubin was 2.84
mg/dl with total bilirubin of 3.64 mg/dl,
aptoglobin was absent and AST was 50 IU/
l. The LDH was 800 U/l, and the direct
Coombs test was positive and associated
to the presence of a Cold agglutinin anti-i.
Therefore a diagnosis of AHA was made and
the patient was treated with 1 mg/kg oral
prednisone for 20 days without response,
then 100 mg/die of azathioprine was added.
The clinical conditions and blood count rapidly ameliorate and normalized and the
patient remained stable for two years. After two years, she was admitted to the hospital because of the appearance of acute
severe lumbar pain. Peripheral blood count
revealed a Hb of 6 g/dl with normality of
WBC and PLT, LDH was 1646 U/l, serum
unconjugate bilirubin level was 5.59 mg/
dl, the direct Coombs test was strongly
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positive and haptoglobin was absent, a Xrays survey of vertebral column showed
generalised osteoporosis with vertebral collapses. Because of the presence of severe
osteoporosis steroid dosage was progressively reduced until discontinuation while
azathioprine dosage was increased; moreover, pamidronate infusion was started.
Following this treatment, Hb levels reached
10,5 g/dl even though elevated
unconjugated bilirubin and reticulocytosis
persisted. Ten months later the patient was
again hospitalized for acute pancreatitis
associated with gallstones and treated by
surgical removal of the gallbladder. The reappearance of a hypermolitis crisis (Hb 6.3
g/dl) despite adeguate treatment prompted
us to use oral CyA (Sandimmun NeoralSandoz) at 10 mg/Kg. The patient rapidly
responded to treatment and the CyA was
reduced after 20 days at 3 mg/Kg. After six
months of treatment with CyA the Hb
reached 12 g/dl with normalization of lactic dehydrogenase, bilirubin and aptoglobin.
After 18 months of therapy with CyA alone
the patient despite the persistent positivity
of direct Coombs test, is still clinically responding with normal value of Hb. Our case
indicated that CyA may be a reasonable
alternative to splenectomy or cytotoxic
therapy in steroid-resistant autoimmune
hemolytic anemia.

P388
QUANTITATIVE ANALYSIS OF BONE
MARROW ASPIRATES BY AUTOMATIC
CELL COUNTER

larity; 2) WOC: absolute optical analysis,
differentiating WBC only. NRBC were calculated indirectly according to the formula:
(WIC-WOC)/WOCx100, and expressed in
relation to 100 WBC. The means of each of
the samples of the two counts were calculated and, on the basis of the WIC, subdivided into three classes: 1°) reduced cellularity, 2°) normal cellularity, 3°) increased
cellularity. Under the microscope, cellularity was evaluated on the biopsy section at
a small magnification, after May-GrunwaldGiemsa staining, and expressed as percentage on the basis of the number of adipose
spaces. Results - In the following table,
results are expressed in absolute values
(cells/µL) and as microscope-evaluated cells
(on biopsy section), expressed as percentage.
1 class. B.sect.

N.of cases
13
media
10709
min.
1310
max
16650

<30%

2. class.

27
37155
22000
58900

B.sect.

<30-50%

3 class B.sect.

10
109475<50%
60000
192000

Discussion and conclusions - Samples
were well distributed in the three cell classes
considered, with fairly distinct threshold
values. We only found two non-concordant
cases, which however contained small biopsy sections. The possibility to express
both bone marrow cellularity and the differential count in absolute values with reference ranges enables a better defined and
more accurate exam, more suitable for follow-up evaluations in the same patients.

C. PAPARO1, M. DE FILIPPI1, G. CAMETTI2,
E. REVERSO GIOVANTIN1

P389
PRE-TRANSPLANT WASH OF
CRYOPRESERVED UNITS

Laboratorio Analisi, 2 Medicina Interna, Osp.
Maggiore, Chieri (TO)

R. MINIERO*, E. INCARBONE, M.C. GIUBELLINO, R. ALBIANI,
L. FAZIO, M. RICOTTI, A. BUSCA*, E. SAROGLIA*,
P. SARACCO*, L. PERUGINI

We analysed fifty bone marrow aspirates
with the automatic hematology analyzer
Cell Dyn 3500 (ABBOTT - ROMA). Materials and Methods - Samples were taken
from the upper rear part of the iliac crest
with a siringe, placed in test tubes with
EDTA, filtered to remove solid particles, and
analysed twice with the resistant RBC mode
to obtain complete red cell lysis. The automatic count provided two WBC values: 1)
WIC: impedance analyzer of all nuclei, including erythroblasts (NRBC), taken as the
absolute value of the bone marrow cellu-

Dipartimenti Univ. di Pediatria* - SIMT Az.OIRM S. Anna Torino

1

A quick dilution of cryopreserved stem cell
with dextran, immedia-tely after thawing,
helps to minimize damage due to direct
mixing with large volumes of isotonic solutions and swift change of concen-tration
gradient. Further dilution and centrifuging
allow removal of toxic DMSO and dont affect cell viability (Rubinstein et al. 1995).
A sterile closed washing system has been
used in 10 allogeneic cryopreserved trans-
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plants (7 cord, 2 bone marrow, 1 PBSC)
and 13 autologous transplants (2 bone
marrow, 11 PBSC). Methods: Units are
cryopreserved in 200 ml volume and 10%
DMSO. A common triple bag is modified:
200 ml dextran40 5% and albumin 2,5%
in the first bag, 300 ml saline/alb.5% in
the plasma bag. The first bag solution is
transferred to the thawed unit, then back
for the first centrifuging. Surnatant is discarded into the rbc bag (PAGGS) and second wash transferred from the plasma bag.
After the second spin, surnatant is discarded
into the plasma bag. Saline/alb.5% is added
to reach final volume (100mL). After sampling for quality control tests, the unit is
transfused through a peripheral venous
access. Results: the procedure is fast (<45
min.). Cell loss is acceptable (<20%, mostly
granulocytes), grafting time within the normal range (PMN >500/uL 10-27days,
Plt>50k/uL 12-77days). Estimated DMSO
concentration in the final unit is more than
ten times lower. Conclusions: A double
washing procedure in sterile closed system
keeps in the laboratory the crucial step of
thawing cryopreserved stem cells. Dextran/
albumin solution reduces the hypotonic
shock of direct infusion into patients blood
and allows final viability and clonogenic
tests. Leucocytes are absent in the discarded fractions: the cell loss is probably
due to lysis and/or clumping of non viable
granulocytes. Infusion is safer and less
toxic, particularly for children.

P390
INCIDENCE OF MALIGNANT
HEMOPATHIES IN CALABRIA,
A REGION WITH A POPULATION OF 2
MILLION
G. CONSOLE, V. CALLEA, F. RONCO, D. TEBALA♦,
C. CARIDI♦, D. PRINCI♦, °°R. CURIA, F. NOBILE,
P. IACOPINO

Centro Trapianti Midollo Osseo, Divisione
Ematologia ,Registro Tumori Ematologici
Regionale♦,°°Assessorato Regionale alla Sanità,
Reggio Calabria
The evaluation of incidence and geographical distribution of hematological malignancies is essential to adequate allocation of resources and health care services.
It is also a useful source of medical information concerning diagnostic and therapeu-
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tic approaches. 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 of Calabria, an Italian region with 2.070.203 inhabitants. All
cases were coded and classified according
to the ISTAT Classification, 9th Revision
1975. In 1997, 985 new cases of hematological malignancies with a standard rate
of 51.91 per 100.000 inhabitants were diagnosed. The incidence in our region, in
which Agriculture and Services are the main
occupations, is higher than in other Italian
regions. In particular, it is higher than in
Modena (rate 44.73 per 100.000 inhabitants), that has very different social and
economical characteristics, as well as in
Ragusa (rate 31.40 per 100.000 inhabitants), the closest geographical area in which
there is a Cancer Registry. The highest incidence rate of all hematological malignancies, but Hodgkins disease, was observed
in the population who are >64 years of age.
Male sex was prevalently affected with 546
cases (rate 57.46), while 439 cases (rate
46.08) were female. The most frequent
hematological malignancies where NonHodgkins Lymphoma (310 cases; rate
16.22) and Chronic Lymphoid Leukemia
(190 cases; rate 9.95). Acute Lymphoid
Leukemia was registered in 50 patients 23 were children (rate 1.2), 15 were in age
group between 15 and 64 years (rate 0.8)
and 12 were >64 years of age (rate 0.6).
In contrast, Acute non Lymphoid Leukemia
was prevalent in the older people. Finally,
the geographical distribution of the diseases
was highly variable. Further data are being
analyzed to seek social and geological correlates to the hematological phenomenon
in our Region.
Supported by AIL, Regione Calabria and UE
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P391
IDENTIFICATION OF Hb J-OXFORD BY
MASS SPECTROMETRY AND
ENDONUCLEASE RESTRICTION
DNA ANALYSIS
D. PARENTE1, A. FEBBRARO1, A.M. SALZANO2, V. CARBONE2,
E. FOGLIETTA3, P. PUCCI2,4

Servizio di Ematologia, Ospedale S. Cuore di Gesù,
Benevento; 2Centro Internazionale di Servizi di
Spettrometria di Massa, CNR-Università di Napoli
Federico II, Napoli; 3Associazione Nazionale per la
Lotta contro le Microcitemie in Italia, Roma;
4
Dipartimento di Chimica Organica e Biologica,
Università di Napoli Federico II, Napoli
1

Hb J-Oxford is a rare abnormal hemoglobin also known as J-Interlaken and NCosenza containing an anomalous α chain
carrying the substitution Gly→Asp at α15.
This variant had previously been described
in Sicily combined with a β°-thalassemia,
in American Italians and an English family.
This communication reports the identification of Hb J-Oxford in a female patient from
Benevento (Italy) with normal hematological data. A detailed structural characterisation
of the variant hemoglobin was carried out
by mass spectrometric procedures: the
hemolysate containing the variant Hb was
directly fractionated and analysed by online liquid chromatography-electrospray
mass spectrometry (LC/ESMS) techniques.
The accurate determination of the molecular mass leads to the identification of the
abnormal globin chain. The mass spectral
analysis, in fact, showed the presence of
an abnormal a chain displaying α mass
value of 15184.2±0.8 Da, 58 Da higher than
the normal α chain The variant globin was
digested with trypsin and the resulting peptide mixture was directly analysed by ES/
MS/MS showing the occurrence of an amino
acid replacement Gly→Asp at position 15.
Endonuclease restriction DNA analysis of
both α1 and α2 genes is currently under investigation with the aim to provide a rapid
and easy procedure for the identification of
this asymptomatic variant hemoglobin.

P392
PAROXYSMAL NOCTURNAL
HAEMOGLOBINURIA: RETROSPECTIVE
STUDY OF 17 PATIENTS OBSERVED IN
A SINGLE INSTITUITION, OVER A
PERIOD OF 31 YEARS
C. FINELLI, P. RICCI, G. VISANI, D. RONDELLI, M. LAUDADIO,
G. MARINO, A.M. MIANULLI, P. PICCALUGA, S. TURA

Istituto di Ematologia e Oncologia Medica
L. & A. Seràgnoli, Università di Bologna
Paroxysmal nocturnal haemoglobinuria
(PNH) is a clonal haematologic disease characterized by intravascular haemolysis, peripheral cytopenia, and by the risk of thrombotic episodes and renal failure. PNH can
only be cured by allogeneic stem cell
transplantation (Saso R, 1999), but the indications of such approach are controversial, as the disese has -often a chronic
course, with a 10-20% of spontaneous clinical remissions (Hillmen P, 1995). In this
study we retrospectively analyze the clinical course of 17 pts with PNH (7 males, 10
females), who were observed at our Institution since 1968. The diagnosis was made
by Ham test, and, since 1998, by flow
cytometric assay (CD59 on erythrocytes and
granulocytes). All the patients showed overt
laboratory signs of intravascular
haemolysis. Mean age of diagnosis was of
31 (range 19-72) yrs. In 3/17 pts, the diagnosis of PNH was made during the follow-up of aplastic anaemia (after 53, 72,
and 141 months, respectively). We also
observed 5 other patients with aplastic
anaemia who showed a positive Ham test
and/or deficit. of CD59, but without significant haemolysis. 9/17 pts received packed
red cell transfusions. 2 pts died because of
PNH (1 because of thrombosis, and the
other because of pancytopenia). Thrombotic
events occurred in 6 pts, 2 pts developed
acute, reversible renal failure. One pt gave
birth to a healthy new-born, in spite of
preeclampsia. 2 pts responded to androgen therapy (danazol), and in 3 pts a spontaneous, sloow and progressive clinical improvement was recorded.
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P393
IN VITRO AND IN VIVO EFFECT OF L1
ON HEMOPOIETIC PROGENITORS IN
THALASSEMIA PATIENTS
F. TIMEUS, N. CRESCENZIO, F. LONGO, A. DORIA,
N. TARTAGLIA, A. PIGA

Pediatric Hematology/Oncology Dpt., University of
Torino, Italy
L1 (1,2-dimethyl-3-hydroxypyrid-4-one)
has been utilized since some years as an
iron chelating agent in clinical trials in humans. During L1 treatment neutropenia and
agranulocytosis have been reported. In a
previous study we demonstrated that L1
shows a direct dose-related inhibitory effect on BFU-E and CFU-GM from CD34+ cells
of normal subjects. In the present study
we evaluated the in vitro effect of different
concentrations of L1 on peripheral blood
CFU-GM from 32 transfusion -dependent
beta-thalassemia patients (mean age =
15.9 years; range 7-22). Eight normal subjects were studied as controls. L1 displayed
a greater inhibitory effect on CFU-GM from
thalassemia patients than from controls
(chelator concentrations causing 50% inhibition of colonies, IC50, calculated by
probit analysis, = 43.9+1.5 and 58.6+1.1
microM, respectively, p<0.05). The L1 IC50
was in the range of the serum levels reported in clinical trials in humans. Circulating CFU-GM and in vitro GM-CSF synthesis
(evaluated by ELISA in PHA-LCM) were
higher in thalassemia patients than in controls (1.0 CFU-GM/microl and 18202+8108
pg/ml versus 0.4 CFU-GM/microl and
8045+3994 pg/ml, respectively ). Thalassemia patients were then enrolled in a
safety trial on L1 at a 75 mg/Kg/day dose
(LA.02, LA.06, Apotex Research Inc.,
Toronto, Canada, 6-36 months follow up).
During L1 treatment circulating CFU-GM
showed a futher increase (from 1.0 to 2.2 /
microl, p=0.006). Three patients experienced neutropenia. In two cases an infection (varicella, Yersinia sepsis) preceded
neutropenia. Mean L1 IC50 of these patients
at baseline did not differ significantly from
that of the other patients. The serum from
the neutropenic period did not inhibit the
growth of colonies from normal controls.
In conclusion, thalassemia patients have
more in vivo circulating CFU-GM and in vitro
GM-CSF synthesis; CFU-GM showed an
higher sensitivity to the inhibitory effect of
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L1 in comparison to normal controls. However, L1 IC50 at baseline did not predict
the risk of neutropenia, suggesting a pathogenic role of other concurrent factors. We
suppose that the combined effect of L1 and
infection on the hyperstimulated granulocytic compartment could play a significant
role in determinating the neutropenia episodes of these patients.

P394
HEMOLYTIC ANEMIA AFTER MITRAL
VALVE REPAIR
C. CALIFANO, L. CATALANO, A. SORRENTINO•, R. GRIMALDI♦,
G. AMENDOLA♦, B. ROTOLI

Div. of Hematology, Federico II University, Napoli,
•Div. of Internal Medicine, Vico Equense Hospital,
♦Immunohematology Service, Castellammare di
Stabia Hospital
In March 1998, a 54 year old man was
admitted to a general hospital with signs of
severe hemolytic anemia. Two months before he had been operated of mitral valve
repair with edge to edge sutures, without
xenograft tissue prosthesis insertion. On
admission the patient was pale and jaundiced; he was taking digitalis, amiodarone,
furosemide and acetylsalicylic acid.
Hepatomegaly and splenomegaly were absent. Hb was 7.4 g/dL, a blood smear
showed schistocytosis and reticulocytosis
(612.000/µL), serum haptoglobin was undetectable, hemosiderinuria was strongly
positive. Total bilirubinemia was 5.3 mg/
dL, unconjugated 4.7 mg/dL. Serum LDH
was increased. Serological work up for B
and C viral hepatitis was negative, transaminases were normal. Cryoagglutinins
were absent. Direct and indirect antiglobulin test was negative, also in presence of
amiodarone and acetylsalicylic acid. G6PD
and PK deficit were excluded, as well as
diagnosis of PNH. Trans-oesophageal
echocardiogram showed echo-dense nodular structures on mitral valve limbs, with
persistent severe mitral valve regurgitation.
Six months later, the patient was reoperated of mitral valve replacement with mechanical prosthesis insertion. Calcified sutures were found on the edge of valvular
limbs. After the reoperation, the hemolysis
disappeared and general condition immediately improved. Blood cell counts are now
normal. Hemolytic anemia after mitral sur-
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gery is caused by mechanical prosthesis
malfunction in about 80% of patients and
by xenograft tissue prosthesis malfunction
in about 20% of patients. No case of
hemolytic anemia after pure mitral valve
repair has been found by Medline research.
Our case demostrates that pure valve repair without prosthesis may be responsible
of a severe hemolytic anemia.

P395
AUTOIMMUNE HAEMOLYTIC ANAEMIA
DUE TO IgA ANTIBODIES
°F. ALFINITO, °G. FALZARANO, G. FRATELLANZA, F. GIGLIO,
S. FORMISANO, °B. ROTOLI

°Cattedra di Ematologia e Dipartimento di
Immunoematologia, Università Federico II, Napoli
A positive direct antiglobulin test (DAT)
is an essential condition to define diagnosis of AIHA; rarely DAT negativity delays
such a diagnosis. Here we report the case
of 60 y.o. lady who suffered since one year
for a chronic haemolytic anaemia DAT negative that required transfusional therapy:
Ham test resulted positive with both autologous and etherologous serum. This positivity desappeared when hetherologous serum was complement free and was significantly reduced with the aoutologous one.
Cytofluorimetric investigation did not
showed typical elements of Paroxysmal
Nocturnal Haemoglobinuria. DAT performed
in gel phase with monospecific sera showed
an intense positivity for IgA and a weak
presence of IgG. Red blood cell half-life ,
eximated by using 51Cr, was dramatically
reduced (4 days) with evidence of extravascular haemolysis ( spleen and liver) and
urine loss of 51Cr. The patient, because diabetic, underwent laparoscopic splenectomy
with subsequent complete reconstitution of
blood values. AIHA with IgA are extremely
rare, less rarely are associated with IgG and
or IgM antibodies, haemolysis often is almost severe with extra and intravascular
localization because IgA are recognized by
a specific macrophages Fc receptor and can
also activate complement trhough an alternative pathway. DAT negativity was in
our case probably due to antibodies weakly
bound on red cell membrane; DAT performed in gel phase allowed to avoid washing procedures that usually eliminate antibodies weakly bound.To discover IgA AIHA

it is necessary to use monospecific antisera because anti IgA immunoglobulin concentration is particularly reduced in the
global.reagent. Ham test positivity is not
specific, it can be ascribed to the action on
damaged red cells of excess complement
acitavated in the precence of reduced pH.

P396
A NEW PYRIMIDINE 5
NUCLEOTIDASE VARIANT?
F. ALFINITO, F. FERRARO, S. ROCCO, S. MATARESE°,
M. SINDONA, V. MARTINELLI, B. ROTOLI

Cattedra di Ematologia, Università Federico II,
°Clinica Pediatrica II Università, Napoli
Pyrimidine 5Nucleotidase ( P5NT) deficiency is the enzyme defect that, after PK
and GPI, more frequently produces chronic
non spherocytic haemolytic anaemia. The
hyperhaemolytic status occurs when a molecular defect is present on both alleles. So
far only 40 cases have been described, and
10 of them were characterized according
to the ICSH recommandations (1989). The
P5NT gene sequence is still unknown. Here
we report the biochemical characterization
of three new cases of P5NT deficiency. Patients are not family related and live in
South Italy. Patients main clinical and
haematological data:
Cases

Age
y

Sex

1
2
3
n. v.

19
24
1

F
F
M

Hb
g/dl

9.4
8.0
7.5

Ret
109/L

600
400
350.
12-14

P/P

P5NT
γ P/Hb

Splene
ctomy

1.13
1.10
1.00
6-15

1.66
2.0
2.9
2±0.25

NO
YES
NO
9±1.9

Biochemical studies:
Cases

Km UMP

Stability
45°C %

Optimal Ph

1
2
3
n. v.

0.85
4.40
3.10
1.03± 0.25

100
100
100
100

6
6
6
7

Electrophore
sis%

110
100
100
100

In comparison with the other cases previously reported, our data show that reduced
affinity for substrate and decreased optimal Ph are shared by all variants except for
case 1, which exibits a normal value for Km
UMP. This discrepancy may suggest a new
P5NT biochemical variant. Further studies
are needed to confirm this statement.
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P397
IRON-DEFICIENCY ANEMIA AS THE
PRESENTING SIGN OF CELIAC
DISEASE
C. QUARTARONE, L. NOCILLI, G. BELLOMO, G. SPATARI,
A. ALONCI, C. MUSOLINO

Divisione di Ematologia- Università di Messina
Since the beginning of the use of
Antigliadin Antibodies (AGA) in the screening of coeliac disease (CD) we have observed an increasing in the total number of
cases diagnosed in adult age. We report the
case of a 42 year old femal with a 11-year
history of iron-deficiency anemia of unknown origin and refractory to iron therapy.
Repeated radiological investigations in the
past had revealed no abnormality of the
gastrointestinal system. Antigliadin and
antiendomysial antibody test performed at
our hospital was positive. Upper gastrointestinal endoscopy and jejunal biopsies confirmed the diagnosis of coeliac disease. We underline the need to look for CD
in patients with unexplained hypochromic
anemia.

P398
IMPLICATION OF Fas/Apo1 AND NF-kB
IN RESISTANCE TO DRUG INDUCED
APOPTOSIS IN MDR LEUKEMIC CELLS
M. TOLOMEO, S. GRIMAUDO, G. CANNIZZO, E. BARBUSCA,
F. PORRETTO, M. MUSSO, M. MELI, L. DUSONCHET,
V. ABBADESSA, R. PERRICONE, A. CAJOZZO

Centro Interdipartimentale di Ricerca in Oncologia
Clinica (CIROC) and Istituto di Farmacologia
Università di Palermo
We observed that HL60R, a multidrug resistant (MDR) P-glycoprotein (Pgp)-expressing cell variant derived from HL60 leukemic cells, was resistant to apoptosis induced by anticancer drugs both MDR- and
not MDR-related. The MDR reversing agent
verapamil was able to reverse partially the
resistance to daunorubicin (DNR), leading
to a complete block in G2-M, but it was
unable to restore the sensitivity to drug
induced apoptosis. While the expression of
p53 and BCL-2 was the same in both cell
lines, HL60R cells, in contrast to HL60, did
not express Fas/Apo 1 and were resistant
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to the anti-Fas agonistic MoAb CH11. To
understand whether the loss of Fas expression plays an important role in the resistance to drug induced apoptosis, sensitive
HL60 cells were treated with DNR in combination with two anti Fas blocking MoAbs,
(DX2 or ZB4,) and two anti FasL blocking
MoAbs (NOK-1 or NOK-2). No inhibition of
DNR-induced apoptosis was observed with
these blocking MoAbs. Moreover, the exposure to the caspase 1, 3, 8, and 9 inhibitors
(YVAD-CHO, YVAD-CMK, DEVD-CHO, ZLEHD-fmk respectively) did not modify the
percentage of apoptosis induced by DNR in
HL60 cells. However, this percentage was
decreased by the pan-caspase inhibitor
ZVAD-fmk. Interestingly, we observed that
resistance to apoptosis could be almost
completely inhibited when HL60R cells were
treated with the NF-kB inhibitor pyrrolidinedithiocarbamate (PDTC). PDTC restored the
sensitivity to apoptosis induced by DNR and
by different anticancer drugs which are not
substrates of Pgp. On the contrary, PDTC
conferred a significant protection toward
drug induced apoptosis in sensitive HL60
cells. These data indicate that the Pgp expression and the loss of Fas expression are
not implicated in the resistance to drug induced apoptosis. The ability of the NF-kB
inhibitor PDTC to almost completely restore
the sensitivity to drug induced apoptosis in
HL60R cells suggests a possible involvement
of NF-kB in apoptosis resistance in MDR cells
and may support the possible use of NF-kB
inhibitors in drug-resistant malignancies.

P399
LIPOSOME ENCAPSULATED
DAUNORUBICIN DOUBLES
ANTHRACYCLINE TOXICITY IN CELL
LINES SHOWING AN ATYPICAL MDR
A. MICHELUTTI, M. MICHIELI, D. DAMIANI, A. ERMACORA,
P. MASOLINI, C. SKERT, R. STOCCHI, T. MICHELUTTI,
J. PAÑOS, D. RUSSO, M. BACCARANI

Division of Haematology, Department of Medical
and Morphological Research, Udine University
Hospital, Italy
Daunoxome (DNX) is a combination of
Daunorubicin (DNR) with a liposomal targeting system developed with the aim of
delivering more drug to tumor than to normal tissues since it has been shown that
liposomes stand a better chance of pen-
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etrating and accumulating the leaky vasculature of solid neoplastic tissues than the
one of normal tissues. In drug-selected cell
lines with a PGP overexpression, DNX allowed higher DNR accumulations and higher
drug toxicity than free DNR suggesting that
liposomal anthracycline could be a suitable
drug for treatment of PGP positive
leukaemias. The aim of this study was to
test the possibility that DNX increases the
anthracycline toxicity in cell lines with an
MRP or an LRP overexpression in order to
identify mechanisms of anthracycline resistance due to defects in drug transport or
trafficking that would be counteract by liposome-encapsulated DNR. Cellular kinetic
and accumulation were evaluated by flow
cytometry. Drug toxicity was evaluated by
a microcultured growth inhibition assay
(MTT) after a 7 day continuous exposure to
0.1- 2000 ng/ml DNX. Free DNR and parental non MDR cell lines were used as a
comparison. In both parental non MDR
cell lines the dose-response curves of DNX
closely paralleled the ones obtained with
free DNR. On the contrary, in the drug selected sublines with an MRP (GLC4-ADR150)
or an LRP (SW-1573/2R120) overexpression
DNX was about 2.5 fold more toxic than
free DNR. In the drug selected lines the
reversal agents SDZ PSC 833 (PSC) and DVerapamil (D-VP) caused only moderate
increases of free DNR toxicity while had no
effect on DNX. On the LRP overexpressing
cell line neither kinetic nor the cellular accumulation of the anthracycline was markedly changed during DNX or free DNR treatment. The MRP overexpressing cell line
showed only a trend towards an higher DNR
accumulation under liposomal DNR exposure. In conclusion, the liposomal formulation doubles DNR toxicity in cell lines with
an Atypical MDR associated to an MRP or
LRP overexpression. The increase in DNR
toxicity due to the liposome encapsulation,
is higher than the one given by adding classical MDR reversal agents as PSC or D-VP
to the free anthracycline. This data enlarges
the in vitro bases that supports ongoing
research in the field of new drug targeting
systems.

P400
CYTOTOXICITY AND CELL CICLE
CHANGES INDUCED BY A PROTEASOME
INHIBITOR ON LEUKEMIC CELLS
F. SERVIDA1, G. LAMORTE1, D. SOLIGO2, D. DELIA3,
N. QUIRICI1, G. LAMBERTENGHI DELILIERS2

Fondazione Matarelli, 2Centro Trapianti di Midollo,
IRCCS, Ospedale Maggiore, and 3Istituto Nazionale
Tumori, Milan, Italy
1

The proteasome, a multicatalytic protease
complex, is the major non-lysosomal machinery that is responsible for the degradation of cellular proteins by ATP/ubiquitindependent proteolysis; it maintains the
correct concentrations of individual proteins,
either at steady state or undergoing controlled fluctuation. This control is especially
critical for effect on molecules such as
cyclins, transcriptional activators and components of signal transduction pathways.
We tested on different myeloid leukemic cell
lines (HL-60, K-562, AR-230, RwLeu-4 and
KG-1a) the effects of a proteasome inhibitor (PI) on cell proliferation and cell cycle.
A strong cytotoxic effect of the PI was noticed on the HL-60, RwLeu-4 and AR-230
cell lines (IC50 8-10 nM), while KG-1a and
K-562 were more resistant (IC50 up to 500
nM). The cell cycle, examined by flow
cytometry after DNA staining with
propidium iodide, was not significantly altered by the PI in the KG-1a and AR-230
cell lines even at high doses of the inhibitor, while an inversion of the G1 over the
G2/M ratio was found in HL-60, RwLeu4 and
K-562 treated with 5 nM, 10-30 nM and
25-30 nM of inhibitor, respectively. An
apoptotic subdiploid peak was also observed
in the HL-60 at doses of inhibitor >10 nM.
The effect of the PI was also evaluated on
the clonogenic assays (CFU-GM) of CD34+
cells from normal and leukemic fresh human bone marrow samples. Our results
showed that the inhibitor had a higher effect on leukemic samples (IC50 10 nM) than
on normal bone marrow (IC50 50 nM), suggesting that the inhibitor was more cytotoxic to leukemic cells than to normal cells.
Our data seem to indicate that proteasome
inhibitors, alone or in combination with
other drugs, might be capable of bypassing resistance to conventional chemotherapeutics in myeloid leukemias.
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P401
CD34+ CELLS RESPONSE TO AS2O3
TREATMENT IN VITRO
C. CHIODINO, A. DONELLI, T. PANISSIDI, R. RONCAGLIA*,
R. SABBATINI, F. NARNI, G. TORELLI

Section of Hematology Oncology, Department of
Medical Sciences, and* Immuno-hematology and
transfusion center, University of Modena and
Azienda Policlinico, Modena.
It has been known, in the last two years,
that AML-M3 patients resistant to conventional treatment can be successfully treated
with As2O3. The mechanisms determining
the outcome of this therapeutic strategy are
being actively pursued in fresh human leukemic cells and cell lines in several laboratories. So far the literature data point to a
pro-apoptotic effect of As2O3 treatment. This
effect seems specific for leukemic cells and
is accompanied by a decrease in the cycling compartment. Since hematopoietic
cells provide a good experimental system
to study the decision fork between
apoptosis and cell cycle arrest, we used this
system to address two problems: the cell
cycle kinetics of normal human hematopoietic stem cells in culture, as well as the
effect on these cells of As2O3 treatment. In
particular, the aim of the study presented
here is to assess the effect of As2O3 treatment on cell cycle distribution and induction of apoptosis in human hematopoietic
stem cells. To this purpose, we obtained
samples from bone marrow as well as peripheral blood cells. Samples from either
healthy donors or mammary carcinoma
patients without bone marrow involvement
were used for these studies. CD34+ cells
were selected through immunomagnetic
separation and tested in liquid short-term
cultures. Several culture conditions with and
without As2O3 in the micromolar range were
tested. Cell cycle distribution as well as the
induction of apoptosis were evaluated in one
step using biparametric cytofluorimetric
analysis of cell cycle combined with TdT-assay. The data obtained until now show that
in short-term assays As2O3 treatment does
not affect the cell cycle kinetics of normal
CD34+ cells. The relevance of these studies on the development of therapeutic strategies will be discussed.
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P402
IN VITRO CHRORAMBUCIL FAILS TO
SYNERGIZE WITH ASPIRIN IN B-CELL
CHRONIC LYMPHOCYTIC LEUKEMIA
F. PROCOPIO, I. CALLEA, A. DATTOLA, A. CUZZOCREA,
V. CALLEA, C. STELITANO, P. IACOPINO, M. BRUGIATELLI,
F. MORABITO

Dipartimento di Emato-Oncologia, Az. Ospedaliera
Bianchi-Melacrino-Morelli, Reggio Calabria
In the last few years some in vitro drug
combination studies have been reported in
B-cell Chronic Lymphocytic Leukemia (CLL).
We recently demonstrated a synergy between chlorambucil (CLB) and deflazacort,
purine analogs and mitoxantrone. Moreover,
the phenomenon of synergism between
methylxanthine derivatives and the alkylating agent was also proven. It has been
recently reported that aspirin (ASA) induces
apoptosis in CLL cells by activation of
caspases involving cycloxygenase-independent mechanisms. In addition, decrease in
cell viability is ASA dose- and time-dependent. ASA effect is limited to relatively high
concentrations, which, translated in vivo,
could not be tolerated in a clinical setting.
This finding suggested us to evaluate the
possibility of a synergistic effect between
CLB and ASA. Samples from 12 CLL patients, in the vast majority previously
treated, were tested after at least a month
from the last therapy. MTT assay was performed to assess cell viability. The dosedependent cytotoxic effects of the drugs
were studied in each sample by culturing
CLL cells with 100-0.1 µg/ml CLB and 10000.1 µg/ml ASA. The lethal dose (LD)50 values and drug interactions, evaluated by the
moltiplicative and the maximum model,
were calculated by a home-made software.
CLB-LD50 values were not significantly
modified at any ASA concentrations. The
interactions between CLB and ASA, tested
in 240 combinations resulted as synergistic in 34 (14.1% of the total), additive in
59 (24.6%) and antagonist in 147 (61.2%).
In conclusion, these very preliminary results suggest that the combination of the
alkylating agent with ASA may not be an
effective treatment in CLL at least in this
series of patients. However, a more extended study on a higher number of cases
is still needed in order to verify a possible
difference between previously treated and
untreated patients.
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P403
CORRELATION OF IN VITRO DRUG
SENSITIVITY WITH CLINICAL
OUTCOME IN ADULT AML

P404
FAS-LIGAND EXPRESSED ON ACUTE
MYELOID LEUKEMIA CELLS MAY KILL
FAS POSITIVE JURKAT CELLS

A. MESTICE, G. SPECCHIA, A. PANNUNZIO, A. RICCO, I. ATTOLICO,
P. CARLUCCIO, M. LAMACCHIA, M. ROSSINI, V. LISO

C. SELLERI, J.P. MACIEJEWSKI°, P. RICCI, G. VARRIALE,
A.M. RISITANO, C. CALIFANO, M. PICARDI, A. CAMERA,
A SEVERINO, B. ROTOLI

Hematology - University of Bari - Italy
Advances in chemotherapy and supportive care have significantly improved the
prognosis of patients with AML, but 5-35%
of them fail to respond to induction therapy
and up to 80% of patients who achieve complete remission relapse within two years.
Drug resistance is presumed to be the major cause of these chemotherapy failures.
Several studies have reported the clinical
relevance of both long-term clonogenic and
various short-term non-clonogenic in vitro
drug-resistance assays. In particular the MTT
assay is a rapid simple automated test based
on the reduction by living cells of
dimethylthiazol-diphenyl-tetrazolium bromide to a coloured formazan product. After
two days of drug exposure in vitro responses
of leukemic samples can be measured by
spectrophotometry. We evaluated in vitro
chemosensitivity with the MTT assay in blast
cells from adult patients with AML at onset
of disease. Sixty-two patients (median age
55yrs, range 25 - 70 yrs) with AML diagnosed
according to the FAB criteria (2 M0, 3 M1,
32 M2, 7 M4, 12 M5, 5 M6, 1 M7) were included in our study. The drugs tested were
ARA-C, MITOX, DNR, IDA and VP-16; each
drug was tested in different concentrations
in triplicate. We also evaluated the cytotoxicity of ARA-C plus VP-16 or DNR or IDA or
MITOX, in different concentrations. Leukemic cell survival (LCS) was calculated by the
following equation: LCS=OD treated
wells/OD control wells x 100. Sensitivity was defined as less than 50% LCS at the
highest concentration of the drug. We found
in vitro sensitivity in 79% of samples tested
with IDA, in 73% with DNR, in 62% with
MITOX, in 47% with VP-16 and in 44% with
ARA-C. The combination of ARA-C plus VP16 showed a significantly higher cytotoxicity than ARA-C or VP-16 alone, whereas the
cytotoxicity of DNR, IDA and MITOX was not
increased by ARA-C. The MTT test correlated
with the in vivo response in 62% of patients.
Notably patients with a correlation between
the MTT test and the in vivo response were
significantly younger than patients with no
correlation.

Division of Hematology, Federico II University of
Naples and °Hematology Branch, NHLBI, NIH,
Bethesda, MD
Interaction of Fas-ligand (CD95-L) with
the extracytoplasmic domain of the Fas receptor (CD95) has been shown to trigger
the apoptotic cell death process. CD95-L is
expressed by several types of hematopoietic and non-hematopoietic neoplastic cells
and has been suggested to play a role in
tumor escape from immune surveillance.
We examined Fas-L expression on bone
marrow (BM) blast cells from 31 patients
with acute myeloid leukemia (AML). Using
Western blotting analysis with a monoclonal
antibody anti-CD95-L (clone G247-4,
Pharmingen) we documented that 13/25
AML showed strong expression of CD95-L.
By two color flow cytometry with a FITCconjugated anti CD95-L (Pharmingen) and
a PE-conjugated anti CD34 (BectonDickinson), performed in the presence of
the metalloproteinase inhibitor K8103 (10
mM) to prevent CD95-L shedding, we found
that 3/6 AML showed high levels (>20% of
positive cells within the leukemic population) of CD95-L. The cytotoxic activity of
CD95-L positive AML cells from 10 patients
was assayed by using coculture experiments
with 51Cr-labeled CD95+ Jurkat cells as a
target, at a target/effector ratio of 1/10.
We found that CD95-L positive AML cells
showed enhanced cytotoxic activity compared to monocyte-depleted BM cells from
5 normal donors (mean percentage ± SEM
of lysis: 72 ± 13 vs 43.2 ± 3) and it was
partially reverted by pretreatment of Jurkat
cells with a CD95 blocking monoclonal antibody (ZB4, Amac) (mean percentage of
lysis: 15.7 ± 6). These findings suggest
that: i) AML cells may express high levels
of CD95-L; ii) membrane-bound Fas-L on
AML cells is functionally active and it may
be involved in the evasion of AML cells from
immune attack.
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P405
EXPRESSION AND FUNCTION OF THE
67 kDa LAMININ RECEPTOR IN
NORMAL AND ACUTE LEUKEMIA CELLS
N. MONTUORI°, P. RAGNO°, G. VARRIALE, A.M. RISITANO,
A. CAMERA, M. PICARDI, C. CALIFANO, G. ROSSI°,
B. ROTOLI, C. SELLERI

Department of Cellular and Molecular Biology and
Pathology° and Division of Hematology, Federico II
University of Naples
The 67 kDa laminin receptor (67LR) is a
non-integrin protein with high affinity for
laminin, that plays a critical role in basement membrane invasion and metastasis.
Using a Western blotting analysis for the
expression levels of 67LR, with a polyclonal
anti-67LR antibody, we have documented
enhanced 67LR expression in 40% of 53 de
novo AML. 67LR+ AML frequently exibited
M4 or M5 morphology and expressed CD14
and CD11a. We could not detect 67LR expression in normal bone marrow cells
(n=5), in B-ALL (n=5), in CLL (n=5) and
CML in chronic phase (n=8). We also found
that 67LR was strongly expressed in
myelomonocytic THP1 and U937 cells and
was weakly expressed in promyelocytic HL60 cells. In HL-60 cells, 67LR expression
almost disappeared after retinoic-induced
granulocytic differentiation, whereas it
strongly increased after phorbol ester-induced monocytic differentiation. Using two
color flow cytometry with PE-conjugated
anti CD34 (Becton-Dickinson) and a
polyclonal anti-67LR conjugated with a
FITC-secondary antibody (Sigma), in 2 AML
M4 we confirmed that 67LR was highly expressed on CD34+ blast cells, whereas it
was weakly expressed on blast cells of AML
M3 and on CD34+ cells from normal donors.
Using a colorimetric assay, we found that
67LR positive AML showed an higher adhesion to laminin compared to 67LR negative
AML and normal BM cells; the adhesion was
specific, since in vitro addition to laminincoated wells of recombinant 37 kDa laminin
receptor precursor (37LRP), which is the
cytoplasmic precursor containing both
laminin binding domains of cell surface
67LR, significantly reduced laminin binding of AML cells. In conclusion, our results
indicate that the expression of 67LR is enhanced in some subsets of AML cells, allowing them to adhere to laminin and may
be a useful additional lineage-associated
antigen to identify monocytic oriented AML.
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P406
MIXED BACKBONE ANTISENSE
OLIGONUCLEOTIDE TARGETING
PROTEIN KINASE A MAY INDUCE
GROWTH INHIBITION OF HUMAN
PRIMARY CHRONIC LYMPHOCYTIC
LEUKEMIA CELLS IN VITRO
C. SELLERI, M.R. VILLA, °R. CAPUTO, F. CHIURAZZI,
P. RICCI, °G. TORTORA, B. ROTOLI

Division of Hematology and °Oncology, Federico II
University of Naples
Phosphodiesterase inhibitors, such as
theophylline which cause intracellular accumulation of cyclic adenosine monophosphate (cAMP), have been reported to induce apoptosis in chronic lymphocytic leukemia (CLL) cells. It has been shown that
downregulation of protein kinase type I
(PKAI) by the site-selective cAMP analogue
8-chloro-cAMP, is involved in cell growth
inhibition of different types of cancer cells
in vitro and in vivo. It has also been documented that several phosphorotiorate
antisense oligonucleotides targeting the
regulatory subunit RIα of PKAI induce
growth inhibition and differentiation of a
variety of human cancer cell lines. Recently,
it has been shown that antisense oligonucleotides with mixed backbone structure (MBO),
containing 2'-O-methylribonucleoside segments at the 5 and 3 ends, exhibit improved pharmacokinetic and bioavailability
properties in vivo. We investigated the cytotoxic effect of a novel mixed backbone
18-mer antisense oligonucleotide (HYB 165)
that targets the N-terminal 8-13 codons of
the RIα subunit of PKAI, on primary CLL
cells in vitro. Using the colorimetric MTT assay, we found that HYB 165 was able to
induce a dose-dependent growth inhibition
in 8/13 CLL at doses ranging between 0,1
and 1 µM after 5 days of incubation (mean
percentage ± SD of cell growth inhibition:
31±19 and 44±12 at 0.1 and 1 µM, respectively), corresponding to about 50% of cell
growth inhibition induced by 0.3 mg/ml of
fludarabine (mean percentage ± SD of cell
growth inhibition: 75). These preliminary
results suggest that MBO antisense oligonucleotides targeting PKAI induce growth
inhibition in primary CLL cells in vitro and
may be of therapeutic value in CLL.
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HODGKIN
AND NON-HODGKIN
LYMPHOMAS
P407
INTERNATIONAL PROGNOSTIC SCORE
(IPS) IN ADVANCED HODGKINS
DISEASE: IS USEFUL IN EVALUATING
OVERALL SURVIVAL (OS)
A. GUARINI, V. PAVONE, A. RANA, M. RIENZO, T. VALENTINO,
P. CURCI, T. PERRONE, F. GAUDIO, V. LISO

Haematology Department, University of Bari - Italy
Objective: Aim of our retrospective study
is to evaluate IPS (Hasenclever ASH 96) in
advanced HD, the impact on OS and if it is
able to identify subsets of pts requiring more
aggressive treatment. Patients and Methods: The presenting feature of 194 adults
(≥16 years) seen at our Department between 1988 and 1996 with clinical stage of
IIb (83 pts), III (79 pts) and IV (32 pts)
were reviewed. Median age was 38 years
(range 16-84); 59 pts (30,4%) were ≥45
years old. 103 pts (53,1%) were male; Histological subtypes were: nodular sclerosis
in 104 (53,6%), mixed cellularity in 65
(33,5%), lymphocyte predominance in 11
(5,7%), lymphocyte depletion in 11 (5,7%)
and unclassifiable in 3 (1,5%). Hemoglobin < 10.5 g/dl were found in 29 pts, serum albumin <4.0 mg/dl in 94 pts, leukocytes ≥16000/µml in 27 pts and lymphocytes <600/mml in 13 pts. Overall Survival
(OS) curves were calculated using Kaplan
Maier and death due to causes other than
HD were not censored. Results: According
to the IPS the pts have been stratified in
two prognostic groups: score 0-2 and score
≥3: results are sumarized in tab1.
Tab.1  1st line therapy
IPS

N°pts %

CR (%)

02
≥3
p

129 (66,4)
65 (33,5)

90 (70,9) 35 (27,1) 2 (1,6)
40 (61,5) 17 (26,2) 5 (8,0)
n.s
n.s.
n.s.

PR (%)

NR (%)

OS (months)

68,8
40,1
Log-rank0.0007

74 pts were treated whit 2nd line therapy
for relapse (REL) or PR: 48 pts (17 REL
and 31 PR), received conventional
polichemotherapy (group A) and 26 pts (6
REL and 20 PR) received Stem Cells
Trasplantation (SCT) following high dose
chemotherapy (group B). 24 pts of group A

had CR (53,3%), 7 PR (15,6%), 14 were
NR (29,2%) and 3 NE. 21 pts of group B
had CR (80,8%),2 PR (7,7%) and 3 were
NR (11,5%). A significant differences in RR
(64,6 vs 88,5% - p<0,001) and OS (46,04
vs 66,03 months - log-rank 0,0001) was
found between the two groups: we cant
observe any difference in terms of OS if we
value only pts whit IPS score 0-2, while
there was significative difference in pts whit
IPS score ≥3. Conclusion: IPS may be useful in predicting OS in pts whit advanced
HD and to select a subset of pts (IPS ≥3)
needing more intensive treatment such as
SCT.

P408
HASENCLEVER AND DIEHL
PROGNOSTIC SCORE IN 199 CASES OF
ADVANCED HODGKINS DISEASE
A.R. TROLESE, R. ZANOTTI, F. BENEDETTI, M. GIOVANNINI,
A.C. GIUFFRIDA, G. NADALI, D. VENERI, G.M. CHILOSI, G.
PERONA, G. PIZZOLO

Department of Clinical and Experimental Medicine,
Section of Hematology, and Institute of Pathology,
University of Verona, Italy
In spite of the progress in treatment of
advanced Hodgkins Disease (HD), 10% of
patients do not achieve a complete response
and the relapse rate at 3 years is about 2025% with current therapeutic strategies. In
1998 Hasenclever and Diehl proposed a
prognostic score for advanced HD which,
on the basis of the presence of 3/7 adverse
factors (male sex, age ≥45 yrs, stage IV,
Hb <10,5 g/dl, serum albumin <4 g/dl,
white-cell count ≥15,000/mmc, lymphocyte
count <600/mmc or <8%) could identify 2
groups with different risk of disease progression or relapse. In this study we analyzed the long term outcome of 199 consecutive patients aged <60 years with advanced HD (Ann Arbor stage I-II B or bulky,
III and IV) treated between January 1981
and April 1998. They were 103 males and
96 females, aged 13 to 59 years (median
29 years). The histology was: LP in 8 patients (4%), NS in 144 (72.3%), MC in 37
(18.6%), LD in 4 (2%), unclassified in 6
(3%). Stage I in 6 patients (3%), II in 81
(40.7%), III in 65 (32.4%) and IV in 47
(23.6%). Bulky disease was present in 85
cases (42,7%) and B symptoms in 115
(55.8%).The median follow-up was 77
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months (range 3-208 months). All patients
received CT: 139 MOPP/ABVD (69.8%) and
60 ABVD (30.2%); in 110 cases (55.2%)
with the adjunct of radiotherapy. 183/199
patients (92%) achieved CR. Actuarial OS
at 5 years and 10 years was 86% and 71%
and EFS 70% and 67% respectively. In 164/
199 cases (82.4%) a complete set of data
was available to calculate the prognostic
score according to Hasenclever and Diehl.
Less than 3 adverse factors were present
in 105 patients (64%) and ≥3 in 59 (36%).
At 5 years EFS was 72% vs 64% (p=ns)
and OS 96% vs 75% (p=0.016) for the two
groups of patients respectively. In our patients Hasenclever and Diehl prognostic
score was only predictive for OS. When
applied to our series this score was unable
to identify subgroups of patients with high
risk of progression eligible for high-dose
chemotherapy as first line treatment. New
approaches combining clinical and biological information (e.g. serum level of sCD30
and/or IL-10) might better identify poor risk
patients.

P409
A FIVE DRUG REGIMEN (VEBEP) IN
THE TREATMENT OF HODGKINS
DISEASE
A. DE RENZO, L. PEZZULLO, *A. DARCO, #A. ANDRIANI,
G. FALZARANO, C. DI GRAZIA, L. SANTORO, **A. FEBBRARO,
**D. PARENTE, M. SINDONA, R. NOTARO, B. ROTOLI

Hematology Unit, Federico II University, Naples;
*Osp. Cava Dei Tirreni; #Osp. S. Giacomo, Roma;
**Osp. Fatebenefratelli, Benevento
From 1992 to 1999 we have treated 193
patients affected by Hodgkins disease (HD)
with a five drug AVBD-like regimen, including vinblastine (6 mg/sqm day 1, 15), epirubicine (40 mg/sqm day 1, 15), bleomycine
(10 mg/sqm day 1, 15), etoposide (80
mg/sqm day 1 to 3 and 15 to 17), and prednisone (40 mg/sqm day 1 to 5 and 15 to
19) (VEBEP). In comparison with the ABVD
regimen we used epirubicine (less cardiotoxic than adriamycin), replaced dacabarzine
with etoposide (more active, better tolerated, with less gonadal toxicity), and added
prednisone, integral part of the classical
MOPP regimen. Aims of this study were to
evaluate whether such a regimen, consolidated by involved field radiation therapy,
could improve complete remission (CR) rate
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and duration in patients with HD. Inclusion criteria were histological diagnosis of
HD at any stage, age >14, absence of concomitant relevant diseases. Of the enrolled
patients (83 males and 110 females, median age 28 years), 168 were evaluable (22
too early, 2 died for unrelated causes, 1
lost at follow up). Stage distribution was
I=21, II=109, III=25, IV=13. CR has been
obtained in 152 patients (90.5%), partial
remission in 9 (5.4%), 7 patients were resistant (4.1%). Extra hematological toxicity was negligeable, never reaching grade
3 according to WHO criteria, with the exception of alopecia, observed in all patients.
Female patients in fertile age showed no
significant modification of their menstrual
cycle. Two male patients had children after
treatment. Up to date, no secondary malignancy has been observed. VEBEP appears to be a regimen highly effective and
well tolerated in the treatment of HD.

P410
MOPPEBVCAD (A) vs. MOPPEBVCyED
(Y) IN ADVANCED HODGKINS
DISEASE: INADEQUACY OF THE
CONCEPT OF DOSE-INTENSITY IN THE
INTERPRETATION OF RESULTS
C. BROGLIA1, P.G. GOBBI1, M.P. PETRILLI2, R. BERTÈ3,
S. MOLICA4, F. ANGRILLI5, E. IANNITTO6, M.L. GHIRARDELLI1,
C. PIERESCA1, N. DI RENZO2, L. CAVANNA3, E. ASCARI1 FOR
THE GISL (GRUPPO ITALIANO STUDIO LINFOMI)

Med. Int. e Oncol. Med., Univ. di Pavia, IRCCS S.
Matteo1; Div. Ematol., Casa Sollievo della
Sofferenza S. Giovanni R. (FG)2; Sez. di Ematol.
Osp. di Piacenza3; Div. di Ematol. Osp. di
Catanzaro4; Dip. di Ematol.-Oncol., Osp. di
Pescara5; Catt. Ematol., Univ. di Palermo6
The MOPPEBVCAD (A) regimen showed
very good results in the treatment of advanced Hodgkins disease (H), with 94% of
CR and 0.78 of 5-year FFS. The number of
second tumors recorded so far is comparable
with that observed with other 6-7 drug regimens, however a concern of GISL investigators is to substitute some of the 3 alkylating agents and/or the nitrosurea without
reducing clinical effectiveness. In 1993 a
randomized trial was started with the original MOPPEBVCAD schedule vs. a variant of
it  MOPPEBVCyED  in which (in mg/sm)
CCNU 100 po, 1° day of cycles 2, 4 and 6,
was replaced by CTX 650 iv, and MPH 3 po,
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days 1°-3°, was replaced by VP-16 100; the
schedule remained unmodified as to all the
other drugs (NH2 6 iv 1° day of cycles 1°,3°,
5°; VDZ 3 iv day 1°; Pred 40 po days 1°14°; EPI 40 and VCR 1.4 iv day 8°; PCZ po
day 8°-14°; VBL 10 and BLM 6 iv day 15°).
The end-points were the following: replacement of 2 of the most myelotoxic drugs, increase of average cumulative dose intensity
(DI), al least maintenance of response rate.
Sixty-seven patients were enrolled, with
disease stage IIB in 18, IIIA in 7, IIIB in 23,
IVA in 8 and IVB in 11; 12 had bulky mass,
8 bone marrow involvement. Regimen A was
administered to 35 patients, regimen Y to
32. The distribution at diagnosis of the prognostically important characteristics was
well-balanced. Median follow-up was 48
months. In the A arm all patients completely
responded; in the Y arm 30 CR, 1 PR and 1
NR were recorded. The average cumulative
DI was 0.75 ±0.13 (regimen A) vs. 0.84 ±
0.09 (regimen Y) [P=0.002]. Single drug
cumulative DI was 0.79 for CCNU, 0.80 for
MPH (regimen A) vs. 0.82 for CTX and 0.86
for VP-16 (regimen Y); all the remaining
drugs showed a mean 10% increase in ther
regimen Y compared with regimen A. The
5-year projected FFS was 0.77 (A) vs. 0.63
(Y). Nonhematological toxicity was comparable while the hematological one was rather
higher in the arm A; however, only grade 34 thrombocytopenia was significantly more
frequent. One case of fatal myelodisplasia
was recorded in arm A, 1 kidney carcinoma
(successfully treated) in arm Y. In conclusion, substitution of 2 severely myelotoxic
drugs allowed a significant DI increase for
all drugs, but response and survival did not
improve. Contrary, they tended to become
poor.

P411
PARTICULAR IMMUNOPHENOTIPIC
PATTERN OF T-LYMPHOCYTE IN A
LYMPHONODE INVOLVED IN HODGKIN
DISEASE (HD): AN ANALYSIS WITH
FLOW CYTOMETRY
A. SANTAGOSTINO, *G.ANGELI, *A. OTTINETTI, V. BOLIS,
°G. FORTI, M. ROCCELLA

Servisio di Immunoematologia, *Servizio di
Anatomia Patologica, °Divisione di Medicina
Geriatrica, Ospedale S.Andrea, Vercelli
Reed-Sternerg cell and its variants rep-

resent the characteristic elements of the HD,
but they are the minority of the cells of the
pathologic tissue. In this study we wanted
to analyze by flow cytometry the lymphoid
population of an inguinal lymphonode involved by HD. For this aim cellular suspension was analyzed by three color flow
cytometry employng FACScan flow cytometer (Becton Dickinson) and a wide panel
of monoclonal antibodies (MoAb). The diagnosis of HD, lymphocyte rich classical HD
(REAL-C provisional entity), was performed
on an inguinal lymphonode byopsy in a 26
year old patient in Ann-Arbor stage I A. The
histological analysis showed a subverted
architecture with nodal and diffuse proliferation of small lymphocytes and
partial formation of nodes with B
immunophenotype. Within small lymphocyte population there were largest lymphoid
cells with vescicular and plurilobated
nucleus and Reed-Sternberg cells CD20+
sometimes CD30+ and CD15+. Furthermore there were eosinophil and histiocytic
cells. The analysis performed by flow cytometer with an immunolgical gate on CD
45 bright cells involving more than 95% of
the total population showed the following
results:
MoAb

%

MoAb

%

MoAb

CD19
22 HLA-DR 89
CD4
CD19/CD5
3
CD2
80 CD4/CD45RA
CD19/CD10 2
CD5
80 CD4/CD45RO
CD19/CD43 7
CD7
80
CD4/CD25
CD19/K
11
CD3
39
CD4/CD26
CD19/λ
9 TCR αβ 38
CD8
CD20
21 TCR γδ
1
CD1a

%

MoAb

%

72
10
62
60
56
8
0

CD56
CD57
CD16
CD30
CD15

1
1
1
1
2

In conclusion immunophenotypic analysis,
even if it was not diagnostic for HD, showed
a prevalent T lymphocyte subpopulation
with a particular pattern (DR+, CD25+,
CD4+) and with an atypical absence of CD3
surface marker on 50% of T lymphocytes.
The importance of this population in this
case of HD is not clear and it must to be
noted that it was absent both in bone marrow and in peripheral blood.
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P412
A RETROSPECTIVE ANALYSIS OF
HODGKIN DISEASE IN RELAPSE OR
REFRACTORY PHASE TREATED WITH
HIGH DOSE CHEMOTHERAPY (HDC)
AND AUTOLOGOUS STEM CELLS
TRANSPLANTATION (ASCT)
P. PREGNO, U. VITOLO, M.C. BERTONCELLI, M. PIZZUTI,
M. BERTINI, C. BOCCOMINI, B BOTTO, R CALVI, R FREILONE,
F. MARMONT, L. ORSUCCI, A. LEVIS, E. GALLO

Hematogy Departments: S. Giovanni Battista,
Torino and SS Antonio e Biagio, Alessandria, Italy
Introduction: standard chemotherapy
(SC) often offers disappointing results in
refractory or relapsed HD patients (pts). A
better failure free survival (FFS) rate(4050%) can be obtained with HDC+ASCT.
Patients and Methods: between 1986 and
1998 41 pts were treated with HDC+ASCT.
The median age was 27 years (14-60), 25
pts were males and 16 females. The histology was: PL 4 , SN 31, CM 5 and DL 1.
Four pts were in partial remission (PR), 9
refractory after 1st line chemotherapy and
28 in relapse (1 with chemoresistant disease and 27 sensitive) of which 12 occurring < 1 year from 1st complete remission
(CR). Twentyfour pts previously received
MA/MA or ABVD, 17 > 2 lines of therapy.
Median time from diagnosis to transplant
was 21 months (6-164) and all pts were
treated with almost one course of (SC) before HDC+ASCT. At the time of salvage chemotherapy 22 pts were in stage I-II and 19
in stage III-IV; no pt had bone marrow (BM)
involment. Myeloablative regimen included:
CBV in 11 pts, BEAM in 10 and Mitoxantrone+Melphalan in 20. Nine pts were transplanted with BM, 19 with peripheral blood
stem cells (PBSC) and 13 with both. Most
of pts did not receive radiotherapy post
ASCT. Results: median time to reach
>0.5x109/l N was 11 days and >50 x 109/l
Plts was 15 days. We observed only one
toxic death, 4 severe infections (WHO 34), but 15 mucositis (WHO I-II). CR was
obtained in 36 pts (88%). With a median
follow up of 31 months 4-year disease free
survival, FFS and overall survivall rates
were: 49%, 43% and 57% respectively. The
FFS was affected only by the status of disease at the transplant: refractory or
chemoresistant relapsed pts had a
FFS=30% at 7 months, whereas pts in PR
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had a FFS=75% and those with sensitive
relapse 43% at 4 years with a median follow up of 31 months. Conclusions:
HDC+ASCT is a feasible therapy with low
toxicity in these pts, in particularly using
PBSC. This procedure improves the outcome
of PR or sensitive relapsed pts after a Ist
line SC. In refractory pts this approach may
offer a chance of cure, however the results
obtained are not so good and better conditioning regimens and/or other treatments
must be investigated.

P413
HIDOSE CHEMOTHERAPY (hdc) AND
AUTOLOGOUS STEM CELL
TRANSPLANTATION (ASCT) IN
AGGRESSIVE HODGKIN DISEASE (HD)
IN PARTIAL REMISSION (PR)
V. PAVONE, A. GUARINI, T. PERRONE, A. ZONNO, F. GAUDIO,
P. CURCI, A. RANA, A. OSTUNI, T. VALENTINO

Haematology, University of Bari - Italy
20 patients (pts) with aggressive HD in
PR after induction treatment with MOPP/
ABV/MIME/DHAP regimen were treated
with HDC (BEAM), and autologous stem cell
transplantation (ASCT). Histology was
nodular sclerosis in 13 pts (65%), mixed
cellularity in 6 (30%) and lymphocyte
depletion in 1 (5%). Median age 28,5yrs
(16-53). Stage III+IV was present in 15
pts (75%) and IIB with Bulky disease in 5
(25%). Extranodal disease in 8 (40%),
LDH>500UI/L in 13 (65%), ß2µ >2.5mg/
ml in 5 (25%) were the most frequent
unfavourable prognostic factors at diagnosis. Median time from diagnosis to HDC was
6,5 months. Three or more adverse prognostic factors were documented in 77,4%
of pts. CR rate was 65%. Median duration
of CR is 15,2 mths. No treatment related
deaths, but ten bacteriemias and three CMV
infections were documented. Median follow
up is 27 mths, and 36 mths projected event
free survival is 72%. Our results are in
favour to perform hi-dose-chemotherapy
and ASCT earlier in the management of HD
pts, with more then three adverse prognostic factors present at diagnosis and
achieving PR after induction treatment.
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Fig1: TREATMENT PROTOCOL
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Fig.2: PTS CHARACTERISTICS
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P414
QUALITY OF LIFE AND ARTIFICIAL
INSEMINATION IN FEMALES TREATED
FOR HODGKINS DISEASE (HD)

FIVET (in vitro fecundation and embryo
tranfer intrauterine) or ICSI (oocyte intracytoplasmic insemination). Endometrial
maturation was obtained giving estradiol
(4-6 mg/os/die regarding to ultrasonography) and progesterone (50-200 mg/i.m./
die). Steroidal therapy was administered
until the 13th-14th week with regard to
placental functionality. 3/6 females underwent cesarian section because of twin-birth
or complications during the third trimester
of pregnancy (gestosis). This study confirms
the possibility to have full-term pregnancies with the help of steroidal therapy and
ovocyte donation in females treated for HD,
confirming that, a careful clinico-obstetric
surveillance is important.

A.P. ANSELMO, E. CAVALIERI, D. FUNARO, C. ARAGONA*,
F. MANDELLI

Dipartimento di Biotecnologie Cellulari ed
Ematologia and * Riproduzione assistita II Istituto
Clinica Ostetrica e Ginecologica Università La
Sapienza Roma
We are more and more worried about consequences of antiblastic therapy on fertility. Is this the result of advances? We believe that we have achieved a double
progress: first, because about 70% of patients (pts) with HD achieve recovery; second, because, in these pts, quality of life
after the delivery has improved. What percentage of pts affected by HD is still fertile
after treatment? Unfortunately, this percentage is low especially considering advanced stage HD pts treated with high-dose
chemotherapy (CHT) and radiotherapy (RT).
For years, we have been trying to reduce
gonad damage to improve psychologic status of these pts, not only affected by a neoplasia, but also warned on the possibility of
sterility. It is obligatory to advise young
male pts to analyse and freeze semen. It is
not easy to carry out these procedures in
female pts; on the other hand, hormonotherapy during treatment, to prevent
gonad damage, have not produced the expected results. Uterus preserves, also during natural or iatrogenic menopause, capacity to respond to steroidal hormones and
to permit implantation and development of
embryo obtained through ovocyte donation
and in vitro fecundation. Our study concerns six young females in early menopause
after treatment with CHT and RT for HD
(v.table); they carried their pregnancy
safely to term through oocyte donation and

A greater attention to this problem would
be advisable, considering aspects concerning legislative course of regulation of medical-care techniques in our Country and the
possibility to safeguard the fertility in these
pts. Taking care of this delicate matter, could
be a signal for pts that we believe could
achieve recovery. In summary, focusing the
attention on long-survival pts, we set a
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goal: to improve their quality of life as
health must be considered as psychophysical well-being as a whole.

P415
HODGKIN DISEASE IN THE ELDERLY:
A RETROSPECTIVE STUDY OF 82
PATIENTS
M.M. RICETTI, A. AMBROSETTI, R. ZANOTTI, A. TROLESE,
G. PIZZOLO, G. PERONA

Dipartimento di Medicina Clinica e Sperimentale,
Cattedra di Ematologia, Università di Verona,
Verona
Increasing age in Hodgkin disease (HD)
is associated with a poorer prognosis. We
retrospectively studied 82 consecutive
unselected patiens, older than 60 years
(range 61-85; 38 men, 44 women), diagnosed as having HD from january 1975 to
december 1998 in the Division of Hematology of Verona. Mixed cellularity (57,6%)
was the most frequent histologic subtype;
67% of patients had advanced stage at diagnosis (III-IV) and 50% had B-symptoms;
the frequency of mediastinal involvement
and primitive infradiaphragmatic presentation was low; concurrent disease (cardiac,
respiratory, renal) were present in 64% of
patients. Eleven patients were treated with
radiotherapy alone (14%), 44 with chemotherapy alone (56%), wile 21 received combined treatment (27,6%). Complite remission was obtained in 58 patients (75%), 20
of whom relapsed. Patients had an 5-year
overall survival (OS) rate of 50%, not significantly different from the 5-year disease
related survival (DRS) rate (52%). Due to
the retrospective nature of the study, it was
not possible to obtain exact data on all the
patients regarding dates and doses of drugs
and radiotherapy and use a dose-intensity
model. Instead, a simplified grouping was
performed according to the amount of treatment given and to treatment intensity.
Group A: received 80% or more of the total
intented dose of terapy with no or minor
delay, the 5-year OS was 85%, group B:
received 40-80% of a planned total dose of
therapy and had 38% of OS, group C: received less than 40% and had 18% of OS.
The main reasons for inadequate treatment
were toxic side effects (septicaemia, myocardial infarction, cytopenia) or progressive/
non responding disease. The treatment pro-
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tocols changed significantly over the 23year study period but after 1983 the
chemoterapy regimen was principally
MOPP/ABVD. Patients treated after 1983 (n°
49), who received more adeguate treatment, showed better OS (60%). The authors conclude that the inability to give
adeguate treatment seems to be the major
determinant of the poorer overall survival
time of older patients with HD.

P416
HIV-ASSOCIATED HODGKINS
DISEASE. CLINICAL AGGRESSIVENESS
AND HIGH FREQUENCY OF BONEMARROW INVOLVEMENT IN A SINGLECENTRE STUDY OF 17 CONSECUTIVE
PATIENTS
A. RE, G. ROSSI, S. CASARI,°G. CRISTINI, *G.P. CADEO,
*G.P. CAROSI°

Sezione di Ematologia, III Divisione di Medicina
Generale; °Cattedra di Malattie Infettive; *Divisione
di Malattie Infettive, Spedali Civili, Università di
Brescia, Brescia, Italy
HIV-associated Hodgkins disease (HD) is
a clinical entity only partially known. Several reports suggest an increased incidence
of HD in HIV-positive patients (pts), although firm epidemiologic evidence is still
lacking, with peculiar clinico-pathological
features and an unfavourable outcome
when compared with HD pts without HIV
infection. The optimal therapeutic approach
for these pts is still unknown. Since the
onset of HIV epidemics to April 1999 we
have observed 17 cases of HIV-associated
HD. The clinico-pathological features of the
pts were as follows: mean age 35 (22-58),
IVDU 12/16 (75%), median CD4+ count at
HD diagnosis 155/cmm (41-339), previous
AIDS 5 (29%), histologic subtype CM 4/16
(25%), NS 7/16 (44%), not classifiable 5/
16 (31%), stage III-IV 14 (82%), B symptoms 14 (82%). Peculiar of HIV-positive pts
were the high incidence of stage IVB (10/
17: 59%) and of bone marrow involvement
(8 pts at diagnosis, in 2 cases as the sole
localization, and 2 pts at relapse, 10/
17:59%), and the clinical aggressiveness
that prevented us from treating 4 patients
(24%) (2 early deaths and 2 autoptic diagnosis). Of 13 pts who received treatment,
one stage II patient received only radio-
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therapy while all the others were treated
with ABVD or ABVD-derived regimens in
controlled phase II multiinstitutional studies (GICAT). Of 13 evaluable pts, 6 (46%)
achieved complete remission (CR) and 1
partial remission (PR); the overall remission rate was 54%. Two pts relapsed, 1 died
for HD and the other is alive with refractory
disease. Both relapses occurred in the bone
marrow, in patients with previously
uninvolved marrow. Four pts are currently
alive in continuous CR after a median follow up of 44 months (6-88). At 5 years the
actuarial probability of DFS is 54% and of
OS 26%. In this single-centre study of 17
consecutive patients, HIV-associated HD
showed unusual aggressive clinical features
and a high frequency of bone marrow involvement either at diagnosis and at relapse with a particularly poor prognosis.

vestigations revealed a HD SN in stage II
B, with bulky mediastinum. The patient
achieved CR after 6 cycles of VEBEP and RT
(30,6 Gy). After 14 months she showed mild
thrombocitopenia (80x109/L).A complete
restaging failed to reveal either a relapse
or a myelodyspalsia.The patient achieved
spontaneous remission after 4 months; then
relapsed and remitted again. At the moment, above 1 year after the onset of PTI,
she is in complete remission for both diseases. Conclusion: ITP is a frequent complication of lymphoproliferative diseases because of a generic disreactive ground and
emergence of autoimmune clones.The basic disease and PTI have often an
indipendent course. In our cases the thrombocytopenia began when the patients were
in CR. An additional responsibility for the
immunosuppression of the chemoradiotherapeutic regimen may be presumed.

P417
IDIOPATHIC THROMBOCYTOPENIC
PURPURA (ITP) IN PATIENTS WITH
HODGKINS DISEASE (HD) IN
REMISSION (CR)

P418
UNUSUAL EXTRANODAL RELAPSE IN A
PATIENT WITH GOOD PROGNOSIS
HODGKIN DISEASE

A.M. DARCO, P. DANISE, G. SALVATI, G. NAPOLI,
G. AMENDOLA, A. DE RENZO*

L. SANTORO, R. NOTARO, G. FALZARANO, *A. DARCO,
+
G. LIMITE, °L. PANICO, A. DE RENZO

Department of Internal Medicine, Hospital of Cava
Dei Tirreni(SA); Institute of Hematology, University
Federico II, Naples

Divisione di Ematologia, +Dipartimento Cl. Med.
Chir. e Chirurgia Generale ed Oncologica,
°Anatomia Patologica, Università Federico II,
Napoli;*Div. Medicina Osp. Cava Dei Tirreni
(Salerno); Italy

The Autors report on two cases of ITP in
patients with HD in CR. Case 1. A 50-yearold woman was admitted with cough and
dyspnea.The patient was fully investigated
(CT, echo, mediastinal and bone marrow
biopses) and a diagnosis of HD CM in stage
II A with bulky mediastinum was made.
The patient achieved CR after 6 cycles of
VEBEP protocol (VBL, VP16, BLEO,EPI,PDN)
and RT (36 Gy) to the mediastinal area.3
months later she showed purpura and
thrombocytopenia (28x109/L) while in complete remission. Leucocyte count, Hb level,
bone marrow biopsy, pattern of autoantibodies and the researche of relapse of the
HD were normal or negative. PDN was begun (1 mg/Kg) and tapered. The platelets
increased within one month and are still
normal 6 months after the stop therapy. A
recent restaging confirmed the remission
of the Hodgkin disease. Case 2. A 30-yearold woman was admitted with cough, temperature and mediastinal opacity. The in-

Primitive Non Hodgkin Lymphoma of the
breast is a rather uncommon diagnosis:
from 1928 to 1998 only 69 cases have been
described. Much rarer is Hodgkin Disease
(HD) involvement of the breast. In October
1989 a 18 year-old woman received diagnosis of HD nodular sclerosis, stage II-A
(cervical and mediastinum), after a staging work up which included laparotomy with
diagnostic splenectomy. She received extended field (mantle) radiation therapy at
a dose of 150 cGy/day for a total of 45 Gy.
The patient remained in complete remission for 7 years. In December 1996 a nodule in the left breast was removed. Biopsy
showed HD recurrence, with no other site
involved (stage I-E). Polychemotherapy was
started, but the patient died from pneumonia complications during the aplastic phase
following the second course. Breast tumors
often develop as a second malignancy years
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after chest radiotherapy in young women,
the tumor generally arising on the edge of
the irradiation field. This case was peculiar
because breast biopsy revealed HD recurrence but not breast cancer (and breast is
an extranodal site rarely involved in HD),
and because the interval between HD presentation and relapse was unusually long,
simulating the occurrence of a secondary
neoplasia. It could be argued that the staging splenectomy may have had some role
in favoring the late relapse, by reducing
immunosurveillance against a minimal residual disease. In literature two cases of
primitive HD of the breast (Shouten et al
and Ariad et al.) and only one case of early
breast recurrence of HD have been reported
so far.

P419
EPIDEMIOLOGY OF NON-HODGKINS
LYMPHOMAS: DISTRIBUTION AND
INCIDENCE RATES OF THE MAJOR
SUBTIPES ACCORDING TO THE REAL
CLASSIFICATION IN MODENA
PROVINCE
M. BANZI, T. ARTUSI, A. MAIORANA, V. SILINGARDI,
M. FEDERICO

Department of Medical, Oncological and Radiological
Sciences of Modena and Reggio Emilia University,
Division of Oncology
In the last 15 years, the wider use of immunohistochemistry and citogenetic and
molecular analysis, has provided much new
informations about the lymphomas, resulting in recognition of new entities and refinement of previously recognised disease
categories. Indeed it has become evident
that the two classification systems more
widely used, the Working Formulation and
the Kiel Classification, were inadequate.
Then, in 1994, the International Lymphoma
Study Group (ILSG) has proposed a new
classification scheme based on the morphologic, immunologic, citogenetic features and
, sometimes, their clinical presentation and
course, and postuleted normal counterpart
in the immune system. Due to a poor knowledge about the incidence of NHL, classified
according to the REAL, we have developed
an epidemiologic study of new 473 consecutive NHL cases (245 male, 228 female) registered at Cancer Registry of Modena from
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January 1988 to December 1991. The median age at diagnosis was 64 yr. (range 993). Slides of 409 cases (86,5%) were reviewed by two of our Authors (A.T., A.M.)
and reclassified according to the REAL.
Three hundred and forty four patients
(84%) had B-cell neoplasm, 55 (13%) Tcell neoplasm and 10 (0,2%) were considered unclassifiable. Diffuse large B-cell lymphoma was the most common diagnosis
(32,3%) followed by extranodal marginal
zone B-cell lymphoma of the MALT (13,3),
follicle centre lymphoma (11,6 %) and
mantle cell lymphoma (6,7%). The
lymphoplasmacytoid lymphoma was 3,4%,
but it resulted 13% when we considered
Waldestroms Macroglobulinaemia too. The
5 yr. survival was 43% (38% in male and
46% in female, p=0,07). Respectively the
5 yr. survival was 31% in DLBCL, 66% in
EMZBCL, 55% in FCL and 44% in MCL. According to the REAL classification, distribution of our 409 cases has confirmed that
NHL constitute a heterogeneous group of
malignancies with many different clinical
behaviours.

P420
EXPRESSION OF CYCLIN D1, D3 AND B
IN NHL AND ITS CORRELATION WITH
PROLIFERATIVE INDEX (Ki67)
L. RIGACCI, R. ALTERINI, V. CARRAI, F. INNOCENTI,
A. CARPANETO, G. BELLESI, P. ROSSI FERRINI

Haematology Departement, University and Careggi
Hospital of Florence, Florence Italy
Cyclines are proteins which have been
implicated in the control of mitosis in all
eukaryotes. Ki-67 is a nuclear-associated
proliferation antigen and it is express in all
cycle phases except for G0. We want to
define the expression of those cyclines in
NHL tissues and we would evaluate their
correlation with proliferative index and their
expression in these diseases. Using the
APAAP method we performed the following
antibodies in 53 cases of NHL: anti-Cyclin
D1, anti-Cyclin D3, anti-Cyclin B and antiKi67. Cyclin D1 was expressed in 13 cases
(24%), it was present in all 7 mantle cell
lymphoma subset with high positivity. Cyclin
D3 was expressed in 10 patients it was
present in four mantle cell lymphoma and
it has a low expression in some large cell
lymphomas, it was not present in follicular
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lymphomas. These two cyclines were
caracterized by a prevalent expression in
advanced stage (>80%), symptomatic
condiction (>80%) and high value of
LDH(>70%). Cyclin B, with nuclear expression, was present (more than 60% of positivity) in 32 pts, Ki67 was positive in 22
cases. Ki67 was highly expressed in all large
cell lymphomas but no in follicular one, it
was significantly positive in pts with high
LDH value. Cyclin B was also present in follicular lymphoma (53%) and in mantle cell
lymphoma (6 out 7). Cyclins D1 and D3
were not correlated with proliferative index,
on the contrary cyclin B was strictly fitted
with Ki67 expression, its presence in a portion of follicular lymphoma will probably
allow to identify more aggressive nodular
pattern.

P421
SERUM LEVELS OF THE sCD30
MOLECULE IN ANAPLASTIC LARGE
CELL LYMPHOMA (ALCL):
RELATIONSHIP WITH THE
EXPRESSION OF NPM-ALK P80 FUSION
PROTEIN
M. MICHELETTI, G. NADALI, M. CHILOSI, L. MOROSATO,
G. PERONA, G. PIZZOLO

Department of Clinical and Experimental Medicine,
Section of Hematology, and Institute of Pathology,
University of Verona, Italy
The expression of the NPM-ALK P80 fusion protein, generated by the t(2;5) translocation, occurs in approximately 60% of
ALCL. These cases consistently show a T/
null phenotype and CD30 expression. The
soluble form of the CD30 molecule (sCD30)
is released into circulation by proteolytic
cleavage of the membrane molecule and
can be detected by enzyme-linked immuno
assay. We evaluated the sCD30 serum levels in 13 patients with immuno histologically recognized CD30+ T/null ALCL in relationship with the P80 expression. Detection of the ALK protein was performed with
the moAb ALKc. Patients were 7 males and
6 females with a median age of 34 years
(range 8-77 yrs.). The P80 fusion protein
was detected in 7/13 cases (54%). Statistically significant higher sCD30 serum levels were detected in P80+ patients compared to P80- patients.

ALCL

sCD30 U/ml
mean ±S.D.

P80 + n= 7 2,641.8±1,599.2
P80 - n= 6

132.1±135.8

sCD30 U/ml
median (range)

p

2,538 (660-4,920) 0.0027
118 (3-327)

P80+ cases had more advanced disease,
lower median age and higher incidence of
systemic symptoms when compared to P80cases (stage III-IV in 7/7pts. vs. 1/6 pts.,
median age 22yrs. vs. 60 yrs., B symptoms
6/7 pts. vs. 3/6 pts., extranodal involvement in 6/7 pts. vs. 2/6 pts.) All patients
were treated with different third generation chemotherapy regimens. Among P80+
cases the complete remission was achieved
by 5/7 patients and 2/5 subsequently relapsed. Complete remission was obtained
by 5/6 P80- patients and 4 of them eventually relapsed. A statistical difference in
terms of prognosis could not be demonstrated between P80+ and P80- cases. Our
observation support the hypothesis that
these two subgroups of ALCL are likely to
represent homogeneous deseases based on
the presence or absence of the molecular
abnormality.

P422
SOLUBLE CYTOKINES IN HODGKINS
DISEASE RELATE AT DIAGNOSIS WITH
DISEASE ACTIVITY AND CLINICAL
STAGE
C. VENER, A. GUFFANTI*, M. POMATI, M. COLOMBI,
A. ALIETTI, M.L. LA TARGIA, M. GOLDANIGA,
F. BAMONTI-CATENA, L. BALDINI

Servizio di Ematologia, Università degli Studi,
Ospedale Maggiore, I.R.C.C.S. and *Divisione di
Medicina I, Ospedale Fatebenefratelli e Oftalmico,
Milano
Introduction: The purpose of this study
was to analyse the correlation between serum levels of different cytokines and clinicolaboratoristic features suggestive of worse
prognosis, in a group of patients with
Hodgkins disease (HD). Methods: 31 pts
(median age: 30 yrs; M/F: 13/18; stage I/
II vs III/IV: 19/12; B symptoms: 12; bulky
disease and extranodal disease: 9) with de
novo diagnosed HD were investigated. Serum levels of sCD30, TNFα, TNF receptor I
and II, IL 6, IL 6 receptor, IL 10, sICAM-1
were evaluated at diagnosis, and compared
with: sex, age (≤/>30), stage (I-IIvsIII-IV),
systemic symtoms, bulky disease, ESR (</
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≥40), cupper (≤/>170), WBC count (≤/
>15.000), prognostic score (PS) according
to Hasenclever (<2/≥2), extranodal disease.
Results: Stages III/IV were associated with
significantly higher levels of sCD30 and
TNF-RI (p=0.03), systemic symptoms with
significantly higher levels of sCD30, TNFα,
IL6, TNF-RI (p=0.02, 0.03, 0.0005, 0.002),
bulky disease with TNF-RI (p=0.03), high
ESR with IL6 and TNF-RI (p=0.0011,
0.00012), high WBC count with sCD30, IL6,
TNF-RI (p=0.03, 0.002, 0.01), high cupper
with sCD30 and IL6 (p=0.05, 0.0004),
higher PS with sCD30, IL6, TNF-RI
(p=0.002, 0.0003, 0.005), extranodal disease with TNFα and IL6 (p=0.05, 0.01), and
older age with IL6 (p=0.005). It has been
possible to define cut-off levels of some
cytokines (sCD30 >33.15, IL6 >12.43,
TNFα >29.71, IL6-R >57, TNF-RI >3.23)
that significantly relate with older age, systemic symtoms, bulky disease and high
stages, ESR, cupper, WBC count and PS.
Conclusions: Our study shows the association of high levels of IL6, sCD30, TNF-RI
and TNFα with advanced or worse prognosis disease. In a multiparametric staging
approach of HD cytokines evaluation may
be of potential value in identifying patients
eligible for more intensive therapies.

P423
THE POOR PROGNOSTIC
SIGNIFICANCE OF BONE MARROW
(BM) INVOLVEMENT IN DIFFUSE
LARGE CELL LYMPHOMA (DLCL)
C. BOCCOMINI, U. VITOLO, E. ORLANDI, S. CORTELLAZZO,
G. TODESCHINI, C. TARELLA, R. FREILONE, M. BERTINI,
B. BOTTO, R. CALVI, L. ORSUCCI, P. PREGNO, G. LUXI,
E. GALLO

For the IMRNHLSG UOA Ematologia Az. Osp.
S. Giovanni Battista, Torino
Introduction: the adverse prognostic
significance of BM involvement is not always recognised. Patients and Methods:
between 1986 and 1993, 246 patients (pts)
with advanced stage DLCL were treated with
MACOP-B (200) or VACOP-B (46). Median
age was 45 years (range 15-60); 19% had
a PS >1; 47% a LDH level greater than
normal; 46% had stage II disease, 21%
stage III and 33% stage IV; 52% a bulky
disease, 19% >1 extranodal sites and 10%
had large cell BM involvement. According
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to the Age-Adjusted IPI score, 25% were
at low risk (L), 36% at low-intermediate
(LI) risk, 37% at intermediate-high (IH) risk
and 8% at high (H) risk. Results: median
follow-up was 115 months; 75% achieved
a CR that decreased significantly through
IPI groups: 90%, 77%, 65% and 56%.
Nine-yrs overall survival (OS), DFS and failure free survival (FFS) rates decreased from
the low risk group to the high one. OS was
78%, 66% 42% and 22%; DFS was 85%,
70%, 60% and 40% and FFS was 76%,
54%, 39% and 22%. A Cox multivariate
analysis with FFS as end-point, including
all clinical characteristics, was performed:
BM involvement and IPI score were the only
significant independent factors affecting FFS
rates (p<0.01). Nine-yrs FFS rates were 8%
vs 58% in pts with or without BM involvement (p<0.01). In the L and LI risk groups
two variables significantly related with FFS
in multivariate analysis: BM involvement
(p<0.01) and stage (p=0.05). In these
groups, 9-yrs FFS were 0% vs 65% in pts
with or without BM involvement and 72%
vs 46% in pts with stage II and stage IIIIV disease. In the IH and H risk groups BM
involvement remained the only independent
prognostic factor (p<0.01): 9-yrs FFS was
11% vs 42% in pts with or without BM involvement. Conclusions: pts with BM involvement have a poor outcome regardless
of IPI score. According to our results, a more
intensive chemotherapy programs should
be tested also in pts at L and LI risk with
further adverse factors such as BM involvement and advanced stage disease.

P424
EXTRANODAL INVOLVEMENT IN
B-CELL NON-HODGKIN LYMPHOMA:
A ROLE FOR HEPATITIS C VIRUS?
D. VALLISA, R. BERTÈ, G. CIVARDI, G. SBOLLI, G. NIFOSÌ,
B. FERRARI, L. CAVANNA

1st Division of Internal Medicine - Hematology,
Piacenza Hospital
We evaluated 209 consecutive patients
affected by B-cell non-Hodgkin lymphoma
attending our hospital. The patients were
investigated for the presence of extranodal
localizations and for the presence of hepatitis C virus markers (HCV). Extranodal localization was taken into account at diagnosis, whether clinical relevant or not. Con-
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sistent with our previous reports, HCV
markers were detected in 76/209 patients
(37%). In this study, HCV infection confirmed its statistical prevalence among old
ages and female sex. Extranodal localization was documented in 104 patients
(50%), and it was not influence by the presence (46%) or absence (51%) of HCV infection. Stomach was the more frequent
extranodal localization we detected 31/209
(15%). Other frequent extranodal localizations were in order: spleen (7%), skin (5%),
bowel (4%), orbit (4%), liver (6%), muscle
(2%) etc. Stomach was more involved
among HCV- patients (p=0.03) and MALT
lymphoma was slightly more frequent than
diffuse large cell lymphoma. In two cases,
we were able indeed to detect the simultaneous presence of MALT lymphoma and diffuse large cell lymphoma in the same stomach. Consistent with previous observations,
our data suggest that lymphomatous involvement of the stomach be sustained by
other etiological agents than HCV. On the
other hand, orbital involvement by lymphoma prevailed in patients with HCV infection (2/133 versus 8/76, p=0.003), eight
among 10 orbital involvement revealed to
be MALT lymphoma. Despite several reports, involvement of the liver and spleen
were not influenced at all by HCV infection.
Equally, cutaneous and intestinal involvement other than stomach did not differ in
the 2 groups. In our cohort of patients 4
muscle involvement were detected. In conclusion, we underlie the great amount of
extranodal localization in our lymphomatous patients. However, only lymphomatous
orbital involvement might prove to be favored by HCV infection, while stomach involvement was lower in HCV+ than in HCVpatients.

P425
ULTRASOUND GUIDED BIOPSY OF
ABDOMINAL LYMPHONODES
D. VALLISA, G. CIVARDI, R. BERTÈ, G. SBOLLI, G. NIFOSÌ,
B. FERRARI, L. CAVANNA

1st Division of Internal Medicine - Hematology,
Piacenza Hospital
Ultrasonography (US) and computed tomography (CT) guided percutaneous biopsy
of abdominal lesions has become a widley
practised procedure and many investiga-

tors have reported favorable results with
biopsies of various organs, but there have
only been a few reports about biopsy of the
abdominal lymphonodes. The aims of this
report is to evaluate the overall accuracy
and the safety of US-guided fine-needleaspiration and tissue-core biopsy of abdominal lymphonodes in a series of 50 patients.
US-guided fine needle biopsy of abdominal
lymphonodes was performed in 50 patients
in our Division from June 1995 to December 1998. The biopsies were performed
under US guidance. A 22 gauge Chiba
needle for aspiration cytology was used as
first step in all the patients; a rapid cytologic stain was performed in all cases and
wenhever it suggested the diagnosis of lymphoma, tissue core biopsy was carried out
with a 21 gauge to allow a definite diagnosis of lymphoma. The biopsies showed metastasis from adenocarcinoma in 18 patients
(36%), from carcinoma in 4 (8%), from
melanoma in 1. Non Hodgkins lymphoma
(NHL) was diagnosed in 15 patients (30%),
among this patients 2/15 (13%) had proven
lymphoma, diagnosed before the US guided
biopsy; in 13/15 (86%) the US-guided biopsy was the first diagnostic procedure: 2
patients showed low-grade, 5 intermediate
and 6 high grade NHL. In 3 additional cases
the biopsy was suggestive but not diagnostic for lymphoma, the surgical biopsy
showed Hodgkins disease in 2 and
Castleman disease in 1. Benign disorders
were diagnosed in 6 patients and included
mycobacteria in 2 and lymphoadenitis in 4.
In 3 patients (6%) the biopsies failed to
obtain adequate tissue, due to necrosis and/
or fibrosis. Diagnostic tissue was obtained
by US-guided biopsy in 47 of the 50 patients (94%) with abdominal lymhoadenopathy, in 44/50 (88%) cases, a definitive
diagnosis was made, while in 3 cases the
biopsy stronghly suggested the diagnosis
of lymphoma. No complications occurred;
this technique is a simple and safe way to
obtain specimens for cytological and histological diagnosis from abdominal lymhonodes aroiding more expensive procedures
such as laparoscopy or laparotomy.
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ULTRASOUND GUIDED FINE NEEDLE
BIOPSY OF THE SPLEEN IN SUSPECTED
HAEMATOLOGICAL MALIGNANCIES:
HIGH CLINICAL EFFICACY AND SAFETY
IN A MULTICENTER ITALIAN STUDY
G. CIVARDI, D. VALLISA, R. BERTÈ, A. GIORGIO, C. FILICE,
M. CAREMANI, E. CATURELLI, M. POMPILI, I. DE SIO,
E. BUSCARINI, L. CAVANNA

1st Division of Internal Medicine - Hematology,
Piacenza Hospital and The Multicenter Focal Spleen
Lesion Study Group
Purpose: To obtain more information on
technical problems, clinical efficacy and
safety of Ultrasound Guided Fine Needle
Biopsy (UG FNB) of the spleen in a large
series of patients with suspected
haematological malignancies. Materials
and methods: We collected the experience
with UG FNB of the spleen in patients with
suspected haematological malignancies
from eight Italian clinical centers that utilized this technique for at least ten years.
A collection schedule was sent to all centers to collect all information abut technique, resultsa and complications of UG FNB
of the spleen. Results: We analyzed 398
biopsy procedures both on focal splenic lesions and on splenic parenchyma. The overall accuracy was 90,9% for the whole series, 84,9% for cytologic sampling, 88,3%
for microhystological sampling and 90,3%
for the double biopsy. Tissue core biopsy
was better in patients with suspected lymphoma (90,9 vs. 68,5% for cytology). Complication rate was low (less than 1% for
major complication and 5,2% for all complications). Conclusions: UG FNB of the
spleen is a very effective diagnostic procedure with low (but not negligible) risk. In
overall indications, aspiration cytology and
core needle biopsy show similar diagnostic
yeld, except for the diagnosis of splenic lymphoma, in which core needle biopsy showed
better results.
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ULTRASOUNDGUIDED BIOPSY OF THE
SPLEEN: A SINGLE INSTITUTION.
REPORT ON 130 PATIENTS
R. BERTÈ, G. CIVARDI, D. VALLISA, G. NIFOSÌ, B. FERRARI,
G. SBOLLI, L. CAVANNA

1st Division of Internal Medicine - Hematology,
Piacenza Hospital
Ultrasound (US) and computed tomography (CT) can guide percutaneous biopsies, however little literature exsists concerning use of these procedures for splenic
disease. This can be due to bleeding risk,
difficulty in access, uncommonnes of focal
splenic lesions. Initially we approached this
area with hesitation performing only USguided fine-needle aspiration biopsy of
splenic focal lesions in patients with lymphoma, subsequentaly we performed also
US-guided splenic tissue core biopsy in patients with or without focal lesions of the
spleen. The purpose of this paper is to
summarize our experience with US-guided
biopsies in the spleen performed in 130
patients and to report the technique, precautions, results and complications. One
hundred and thirty patients underwent
percutaneous splenic biopsies at our Institution; conditions necessary to do the
biopsy were: normal thromboplastin time,
prothrombine activity more than 50%, and
platelet count higher than 7x109/l. The
splenic biopsies were performed with
sonographic localization, acces routes
were selected to avoid colon, pancreas,
kidney, lung and pleura. All focal lesions
were checked initially with a 22-gauge
needle for aspiration cytology and tissue
care biopsy was done only in lesions suspected to be of lymphomatous nature at
rapid citologyc stain. In patients without
focal lesions splenic biopsies were performed either with 22-gauge needle for
aspiration citology and 21-gauge Surecut
for tissue core histology. In three patients
with abscesses dranaige catheters were insert under US-guidance. Diagnostic tissue
was obtained by US-guided biopsy of the
spleen in 126 of the 130 patients (96%).
Thirty patients showed malignant disease:
23 non-Hodgkins lymphoma, 1 Hodgkins
disease, 5 metastatic carcinoma, 1 sarcoma. One hundred patients showed non
malignant disease: cists 6, abscesses 5,
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tubercolosis 5, granulomatosis 3, normal
splenic tissue in the other patients (biopsies performed as a staging procedure in
patients with a previously diagnosed lymphoma). Only two patients showed subcapsular hematoma which resolved spontaneously. Our results suggest, that carefully performed biopsy and drainage techniques apper to be safe and may conserve
the spleen by avoiding splenectomy.

26 pts with completely resectable lesions
and two pts Lugano stage II1 and TNM stage
II with severe coexisting disease, received
no chemotherapy (CHT). 44 pts were submitted to CHT (mainly CHOP) 36 of which
after surgery. 4 pts received anti Helicobacter therapy (anti HP). Treatment outcome is as follows:
Total

Resection
CHT
Res + CHT

P428
abstract not received

Anti HP
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PROGNOSTIC SIGNIFICANCE OF TWO
DIFFERENT STAGING SYSTEMS (SS)
FOR PRIMARY GASTRIC
NON-HODGKINS LYMPHOMAS
(G-NHL)
L. GARGANTINI1, M. CAROLI COSTANTINI3, G. LANDONIO2 ,
P. BERNUZZI1, L. BARBARANO1, P. ORESTE3, L. SANTOLERI1,
A. TEDESCHI1, E. MORRA1

Division of Hematology1,Division of Oncology2,
Department of Pathology3, Niguarda Ca Granda
Hospital, Milan,Italy
Staging classification of G-NHL is controversial. To assess the usefulness of two
proposed SS (Lugano 93 and TNM adjusted), we performed a clinical and histopathological re-evaluation of 74 pts with
primary G-NHL (mean age 64 yrs, M/F ratio 1.5). 62 pts underwent surgical resection and 12 had endoscopic biopsy only. All
cases were B-cell type: 29 were classified
as low grade and 45 as high grade. 68
showed the MALT type features. Stage was
assessed according to the Lugano 93
criteria,and to the TNM SS adjusted by
Shimodaira (Cancer, 73, 2709, 1994), which
more precisely evaluates the anatomical
extent of tumor involvement.
Lugano93

N

5-yr surv 10-yr

Stage I

39

81

Stage II1

15

72%

Stage II2

10

Stage IIE

8

Stage IV

2

Stage IV

2

TNM

66 % Stage I

N

5-yr surv 10-yr

22

90%

81%

54% Stage II 24

69%

48%

51%

25% Stage III 26

63%

46%

62%

62%

74

CR

PR

Progr.

Relapse

26

21

1

4

8

6

2

-

4
-

36

30

2

3

4

4

1

1

2

-

Median follow-up is 46.5 mos (1-190). The
overall 5- and 10-year survival rate is 72%
and 56% respectively, and DFS 87% (plateau after 30 mos). Significantly different
survival was found for grade of malignancy.
Stage I disease assessed by TNM SS, was
associated with significantly better survival.
In conclusion this study confirm the importance of a careful staging with assessment
of the infiltration of the gastric wall as considered mainly in the TNM SS.

P430
PRIMARY HEPATIC LYMPHOMAS
A. DE RENZO, M. PERSICO*, I. DE SIO*, R. NOTARO,
G. FALZARANO, L.E. SANTORO, B. ROTOLI

Hematology Unit, Federico II University, Naples;
*Internal Medicine and Hepatology Unit,
II University of Naples, Italy
Primary hepatic non-Hodgkin lymphoma (PHL) is rarely reported; to date, no
more than 100 cases have been described
all around the world. Since 1995 we observed six histologically documented cases
of PHL.
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may lead to prolonged CR. The frequent
association of these lymphomas with HCV
confirm a possible role of this virus in
lymphomagenesis.

P431
LGL PROLIFERATION: FOLLOW UP OF
12 CASES
D. MANACHINO, A. SANTAGOSTINO*, L. OLIVETTO, M. BOGNI

Divisione di Medicina Generale e *Servizio
Immunotrasfusionale - Ospedale S. Andrea Vercelli, Italy

None of the patients showed general signs
of disease. Two patients had abdominal
pain, in all the others the diagnosis was
occasional. Histology showed intermediatesevere degree of malignancy according to
W.F. in 5/6 patients, with high prevalence
of B cell lymphomas. Virology was studied
in all patients: none was HbsAg or HIV
positive; 3/6 patients were HCV positive and
had increased serum ALT. Tumor markers
(a1FP and CEA) were normal. Five patients
received chemotherapy, using the CEOP
regimen, 1 patient with a single focal lesion received surgical treatment (partial
hepatectomy). 5/6 reached complete remission; only one patient with HCV-related cirrhosis died of hepato-renal syndrome, in
complete remission from lymphoma. Conclusions: PHL is rare but not exceptional
(6 out of 210 NHL observed in our Unit in
the last 4 years). The prevalent histological type is B cells with a intermediate-severe degree of malignancy. Chemotherapy
(or even surgery in case of monofocality)

Large granular lymphocytes (LGLs) represent 10 to 15% of normal peripheral
mononuclear cells. LGLs can be classified
into two major lineages CD3- CD56+ NK
and CD3+ CD57+ cytotoxic lymphocites.
Clinical and immunological studies allowed
the identifications of 5 clinical conditions:
T-LGL leukemia, reactive LGL proliferation,
NK LGL leukemia, chronic NK lymphocytosis, reactive NK lymphocytosis. T-LGL and
NK-LGL leukemias are considered as two
distinct clinical conditions. We present 12
cases of LGL proliferation diagnosed in the
Province of Vercelli (184.000 inhabitants).
Mean age was 63 years (range 31-72). In
all patients phenotyping and routine laboratory investigations were carried out. Expansive clonal investigations were only performed in 4 patients with anemia and/or
bacterial infectious. Ten out of 12 patients
were CD3+ CD57+, two out of 12 were CD3CD56+, one had reactive NK lymphocytosis with Rheumatoid Arthritis and one had
NK-LGL aggressive leukemia with cutaneous infiltrates, organomegaly, B symptoms
and died in 4 months despite chemotherapy.
During a mean follow up of 19 months 3
out of 10 patients developed anemia +/recurrent infectious. Clonal study allowed
a diagnosis of T-LGL leukemia. 7 out of 10
patients were asynptomatic and were labelled as reactive LGL proliferation. It is
our opinion that characterization of rare
hematological diseases by expensive laboratory investigations, i.e. TCR gene rearrangement studies, should be limited to
selected symptomatics cases.
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interstitial pneumonia wih pulmunary failure and was admitted to an intensive care
unit. In this occasion a lymph node biopsy
was performed. The histologic examination
showed an epithelioid population with some
blasts scattered through out. The latters had
the following phenotype: CD30+, EMA+,
TIA-1+, CD3±, CD4±, CD1a-, CD8-, CD21,
CD68-, CD79-, CNA.42-, MPO-, glycophorin-. A diagnosis of anaplastic large cells
lymphoma (ALCL) was made. This hypothesis was confirmed by further immunostains
that showed a cytoplasmatic and nuclear
positivity for ALK protein and the N-terminal portion of the NPM protein, thus supporting the presence of the ALCL-associated translocation (2;5)(p23;q35). This
translocation generates a hybrid gene,
which encodes for the chimeric protein NPM/
ALK. The patient was treated with an
antiblastic regimen and obtained a complete
remission. This case emphasizes the relevance of the new anti-ALK and anti-NPM
antibodies for the diagnosis of ALCLs, also
in cases with a prominent reactive component obscuring the neoplastic population.
In the past, cases like this, curable with
modern therapies, have often been regarded as iperimmune reactions with patient loss.

P432
ALK PROTEIN IDENTIFICATION BY
MONOCLONAL ANTIBODIES IS AN
USEFULL WAY IN THE ANAPLASTIC
LARGE CELLS LIMPHOMAS
DIAGNOSIS: A CASE REPORT
P.P. PICCALUGA, S. ASCANI, G. FRATERNALI ORCIONI,
B. FALINI, S.A. PILERI

P433
PRIMARY ADRENAL NON-HODGKIN
LYMPHOMA REVEALED BY
AUTOIMMUNE HEMOLITIC ANEMIA.
REPORT OF A CASE WITH DIAGNOSIS
BY FINE-NEEDLE ULTRASONICALLY
GUIDED BIOPSY
B. FERRARI, R. BERTÈ, D. VALLISA, G. CIVARDI, G. SBOLLI,
G. NIFOSÌ, L. CAVANNA

Institute of Hematology and Clinical Oncology
Seràgnoli - Service of Pathologic Anatomy and
Hemopathology - University of Bologna, Italy

1st Division of Internal Medicine - Hematology,
Piacenza Hospital

A 9 year female was hospitalized for supraclavicular adenopathy and high fever.
Phisical examination and CT-scan showed
a mediastinal mass and an hepato-splenomegaly. A tick bite was referred. Serological
tests revealed a weak positivity for antirickettsial antibodies; a specific antibiotic
therapy, in association with antifungal
agents and corticosteroids, was administered. After a transient improvement of
symptoms, the patient developed a severe

Primary localized adrenal non-Hodgkin
lymphomas (NHL) are extremely rare. Only
28 observations have been reported so far,
with a very poor prognosis: a median survival of 12.5 weeks. The authors report a
patient with primary non-Hodgkin lymphoma of the right adrenal gland presenting with severe autoimmune hemolitic anemia (AIHA). A 78-year-old man was admitted to our department with severe anemia;
the hemoglobin value was 6.5 g/dl and the
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direct Coombs test was positive. A steroid
treatment with metylprednisolone 2mg/Kg/
day did not improve the hemolitic process.
Abdominal ultrasound examination showed
a right hypoechogenic suprarenal mass
measuruing 10 x 9 cm; fine-needle aspiration and tissue-core biopsy revealed nonHodgkin lymphoma (NHL) of low-grade
type. Staging procedures: clinical examination, total body computed tomography
scan, bone-marrow biopsy, gallium scan,
abdominal magnetic resonance imaging did
not disclose other sites of involvement and
strongly supported a diagnosis of primary
NHL of right adrenal gland. Hormone assays were within normal limits. The patient
was treated with chemotherapy, CVP regimen (cyclophosfamide, vincristine, prednisone), with a good regression of the adrenal mass after 6 courses and normalization of Hb level and negativity of Coombs
tests. The importance of this case lies in
the very rare occurrence of this disease, its
association with AIHA, the diagnosis made
by ultrasound guided biopsy, the good response to treatment, if compared with cases
previously described, and the good survival
rate (still alive after 12 months).

P434
PRIMARY LYMPHOMA OF THE
PROSTATE: REPORT ON TWO CASES
S. PALMIERI, F. RONCONI*, A. SEMENTA*, A. BISOGNO*,
M. ANNUNZIATA, C. COPIA, S. DOMIZIO^, F. DI FIORE^,
R. CIMINO, G. TESTA^, F. FERRARA

Divisione di Ematologia, Ospedale Cardarelli,
Napoli; *Divisione di Ematologia, Ospedale S.G.
Moscati, Avellino; ^Divisione di Urologia, Ospedale
Monaldi, Napoli
Primary lymphoma of the prostate (PPL)
is a rare malignancy of prostatic glande,
accounting for less than 1 % of untreated
non Hodgkin lymphoma (NHL) and less than
0.1 % of all prostate cancers. Here we describe two patients diagnosed as having
PPL, observed at our institutions among a
total of 687 NHL (0.003 %). The two patients were aged 30 and 67 years, respectively. Both presented with symptoms of
lower urinary tract obstruction and in both
renal failure, secondary to bilateral hydronephrosis, was observed. B symptoms were
absent. According to histology, one patient
was classified as large cell lymphoma, while
the second as small lymphocytic (immuno-
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cytoma). In both patients, diagnosed was
performed by radical prostatectomy. Computerized tomography of the chest, abdomen and pelvis did not reveal lymphonodenopathies; bilateral bone marrow aspirate and biopsy were negative for marrow
involvement. Either prostate specific antigen or serum lactate dehydrogenase levels
were normal in both patients. At diagnosis
the patient with large cell lymphoma was
managed with chemotherapy (CHOP). Following 1 cycle, urinary obstruction symptoms and renal failure disappeared. After a
follow-up of 48 months, he is in complete
remission normally attending to his occupation. The patient with immunocytoma did
not receive any treatment following surgery
and was free of symptoms for 5 months.
Then, left latero-cervical lymphoadenopaties appeared in absence of any other
clinical signs. Nodal biopsy confirmed the
initial diagnosis. The patients was treated
with 6 courses of CEOP and achieved CR
after the third cycle. Two years later, a second relapse was observed involving laterocervical, axillary and mediastinal lymphonodes. In addition, gastric localization was
demonstrated by endoscopy and multiple
biopsies. Once again, histologic examination showed small lymphocytic lymphoma.
Fludarabine was given as mono-chemotherapy (6 cycles) with achievement of second CR lasting 18 months up to the time of
writing. Although PPP is rare, it should be
considered in the differential diagnosis of
lower urinary tract obstruction. Chemotherapy appears useful and prolonged CR
and/or cure may be achieved.

P435
ASSOCIATION BETWEEN MULTIPLE
MYELOMA AND NON HODGKIN
LYMPHOMA: DESCRIPTION OF TWO
CASES
D. FERRARI, L. MIGLIORINI*, R. BAIARDINI, S. BRUNATI

Unità di Ematologia, Ospedale di Abbiategrasso
(MI); Servizio di Anatomia Patologica, Ospedale di
Magenta (MI)*
The association between Multiple Myeloma
(MM) and Non-Hodgkin Lymphoma (NHL)
is rare. We describe two cases of MM associated to gastric non MALT NHL. CASE 1: a
85 year old female was followed for MM IgG
k, diagnosed in 1989. At first admission

312

September 26-29, 1999 - Torino-Lingotto, Italy

because of bone pain and mild anemia, she
had a Monoclonal Component (MC) of 4 gr/
dl, presence of BJ proteinuria, and marrow
infiltration (30% atypical plasmacells).
There were not osteolytic bone lesions. The
patient was treated with Alkeran and Prednisone, reaching complete remission (CR).
On December 1995 she was treated again
for relapse (fever, anemia, pain, 40% marrow plasmocytosis) with chemotherapy
(M2). The patient reached CR again. Gastrectomy was performed on September
1999 for a huge gastric ulcer; Helycobacter
test was positive. The diagnosis was diffuse large B cell NHL, stage IV, with diffuse
thoracic and abdominal nodal and splenic
involvement. The MC was not increased but
BJ proteinuria was present. Osteolytic cranial lesions appeared. Bone marrow was
infiltrated only by MM (30% atypical
plasmacells). The patient was started with
Fludarabine. CASE 2: a 82 year old male
was admitted for gastric diffused large B
cell NHL, involving fundus, corpus, distal
oesophagus and liver. Helycobacter test
was positive. MC IgG lambda was 2 gr/dl.
Marrow plasmocytosis was 30%, without
lymphoma cells. The patient was treated
according to mini-CEOP protocol (6 cycles)
and he reached CR. Control after therapy
confirmed MM in bone marrow. There is no
evidence of lymphoma relapse, 16 months
after the end of therapy. Conclusions: the
rarity of the association MM/NHL indicates
a casual relation between the two diseases.
MM has a favourable course, with long survival in the first case, and no symptoms in
the second. Non MALT lymphoma, in these
cases, was in advanced stage and aggressive. Nontheless, we observed an impressive regression of lymphoma in the second
case, while we need a longer follow-up to
evaluate the outcome of the first case.

P436
BONE MARROWS GRANULOMAS IN
NON-HODGKINS LYMPHOMA

phocytes intermingled with abundant benign epithelioid cells and with giant cells,
or of foci of malignant lymphoma containing collection of epithelioid cells forming
discrete granulomas, or of small lymphocytes and histiocytes associated with
plasmacells and eosinophils. We observed
a 61 years old woman after bone marrow
biopsy, made for presence of auto-antibody
anti IgG C3d but without signals of
haemolisis, showed a lymphomatous infiltration of small B-Lymphocytes. Total body
computed thomography and abdominal
ecography excluded further localizations of
lymphoproliferative disease, and patient
went to follow-up, without special treatments. Control of bone marrow biopsy,
made six months after, showed lymphomatous infiltration arising from paratrabecular
regions and constituted, prevalently, of
small B-lymphocytes, but, partly, of
immunoblastic cells: near and inside the
areas of lymphomatous infiltration were
epithelioid granulomas. Total body computed thomography showed evidence of
small lymphonodes in middle mediastinum
and in left sovraclavear and axillary region
and evidence of small splenomegaly
(bipolar diameter = 13,4 cm): not
pleuroparenchimal lesions. Negative the
clinical and laboratorys data of infections
and, in spite of reference of recent nodose
erythema, normality of ACE dosage and of
radiological tests excluded a concomitant
sarcoidosis (patient refuse execution of
BAL). Although the pathogenesis and clinical signifiance of the granulomatous lesions
of the bone marrow in malignant
lymphoproliferative diseases are unkown,
these lesions should be differentiated from
lesions present in other diseases, specially
in flogistic-infectious disorders, in
autoimmune sindromes, in lipid granulomas.

D. DINI, G. BONACORSI, *A. CAVICCHI, *V. MONTARARI

P437
POLYMYALGIA RHEUMATICA AND
LYMPHOPROLIPHERATIVE DISEASES:
A FORTUITOUS ASSOCIATION?

Div. Ematologia Az. Ospedaliera Modena,
*Div. Medicina Ospedale Crevalcore

M. MONTANARO, C. ANDRIZZI, R. CIAFRINO, M. MORUCCI,
V. TINI

Granulomatous lesions of bone marrow
are a possible occurrence in patients with
lymphoproliferative diseases. The pictures
can consisted of lesions showing small lym-

ASL Viterbo - P.O. di Montefiascone;
U.O. di Ematologia
We describe two cases of polymyalgia
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rheumatica (PMR), characterized by the appearance, more than four years after the
diagnosis, of a lymphoprolipherative disease. Case 1: C.S., 74, M, complained of
pain at shoulder girdle since 12 months,
without signs of joint inflammation. ESR
was 118 (1st h); normocytic anemia was
present (Hb: 9.5 g/dl). We diagnosed PMR
and we started steroid therapy (0.25 mg/
kg/die at the beginning, then 1 mg/kg/die
because the persistence of the pain). One
month later the symptoms resolved and ESR
and Hb were in the range of normality. The
steroid therapy was continued, at lower dosage, for the following 4 years. 55 months
from the diagnosis of PMR, splenomegaly
was detected and severe anemia and thrombocytopenia supervened. A bone marrow
aspirate showed the presence of lymphoid
blasts. The final evolution of the clinical picture was a therapy-resistant Acute Lymphoblastic Leukemia. Case 2. T.ML., 60, F, presented with a story of pain localized at the
pelvic and shoulder girdle since two months.
ESR was 131 (1st h), Hb was 8.5 g/dl. The
physical examination was normal. A whole
body CT and a bone X-ray were negative. A
bone marrow biopsy showed erythroid and
megacaryocytic hyperplasia. We made a diagnosis of PMR and we started steroid
therapy (0.5 mg/kg/die). We observed a
rapid normalization of the ESR, the disappearance of the anemia and the relief of
the symptoms. Steroid therapy was continued, at very low dosage, for almost 4
years. 48 months after the diagnosis of
PMR, we noted the enlargement of the
lymph nodes of the neck.. A biopsy of one
of these nodes was performed. The histological examination revealed a Lymphocytic
Lymphoma. A bone marrow aspirate showed
an interstitial lymphocytic infiltration. Immunological analysis of peripheral blood
failed to detect clonal B-cells. PMR may be
associated to neoplastic hematological diseases, synchronous or metachronous. Our
two cases highlight the advisability of a
protracted clinical observation of PMR patients, even if in clinical remission, because
the late onset of the hematological manifestations. Case-control studies are needed,
however, to investigate if PMR has to be
considered as a potential paraneoplastic hematological syndrome.
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P438
INTRAVASCULAR LYMPHOMATOSIS:
A CASE REPORT
A. ABBADESSA, V. BELSITO PETRIZZI, L. LIGUORI,
M. DE RIENZO, O. VILLANI, C. DE LUCA, P. FERRAVANTE,
C. ZECCA, S. IACCARINO, G. DE SIMONE, M. GARCIA,
G. ABBADESSA

Dip. Intern. Clin. Sper. F. Magrassi. II Univ. degli
Studi. Napoli
Background. Intravascular Lymphomatosis (IVL) is a rare, aggressive non-Hodgkin
lymphoma (NHL), histologically characterized by intravascular proliferation of neoplastic cells. Most are B-cell lineage, although T-cell-related tumors are described.
Virtually any organ can be affected, especially nervous system and skin, rarely kidneys, bone marrow and lymph nodes. Fever, dementia, nodular skin lesions or
plaques and less frequently dispnea and
diffuse interstitiopathy are the commonest
syndromes. These pleiotropic pictures cause
the frequent diagnosis post-mortem and
misinterpretation with vasculitis, multivascular dementia, occult neoplasms, infections. We report a case with bone marrow,
renal and nervous involvment. Case report. A 63-year-old-man with anemia (7g/
dl), leucopenia (2000/mmc), thrombocytopenia (19.000/mmc) and mild renal failure (creatinine 2 times normal value) was
admitted for dispnea, cough and leg pain.
There was reduction of kidney volumetry,
ecographically documented. Renal biopsy
was not performed, because of piastrinopenia. LDH (554 U/L), ferritine (880 µg/
ml) and β-2 microglobulin (4,8 µg/L) were
abnormal. Bone marrow biopsy revealed
infiltration of large lymphoid cells, consistent with a diagnosis of IVL. A VACOP-B
protocol was partially carried out for toxicity. One month later the patient experienced
proximal muscle weakening, weight loss,
nocturnal intense sweating and dizziness.
A CEOP protocol was administered as a second line, stopped again for toxicity. A new
bone marrow biopsy proved negative for
lymphoma, despite of persisting of the pancytopenic syndrome. So dexamethasone
was empirically administered, resulting in
safe hematological counts. Discussion. IVL
is a rare NHL, consisting of multisistemic
proliferation of neoplastic cells within intravascular spaces. An abnormal expression
of homing receptors could explain the trapping of neoplastic cells within small ves-
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sels. The clinical course of this disease is
aggressive for occurrance of acute or chronic
vascular failure of affected organs, especially if diagnosis and treatment are delayed. Our case, for the uncommon clinical
pattern and the response to treatment,
points out IVL in the differential diagnosis
of similar clinical presentations for the relevance to establish an early treatment.

P439
MegaCEOP: CYCLOPHOSPHAMIDE
(CTX) AND EPIRUBICINE (EPI)
ESCALATION IN AN INTENSIFIED
SCHEME FOR THE TREATMENT OF
POOR PROGNOSIS AGGRESSIVE NON
HODGKINS LYMPHOMA (NHL)
B. BOTTO, U. VITOLO, G. TODESCHINI, M. PIZZUTI,
M. BERTINI, C. BOCCOMINI, R. CALVI, R. FREILONE,
V. MENEGHINI, P. PREGNO, L. ORSUCCI, E. GROSSO,
G. PERONA, E. GALLO

Hematology Departments: S. Giovanni Battista,
Torino; Univerisity of Verona; S. Carlo, Potenza
Introduction: this pilot trial was conducted to determine the maximum tolerated dose intensity (MTDI) of CTX and EPI
in the CEOP regimen. Methods: the MTDI
of CTX and EPI was defined as the DI that
produced a grade 4 WHO toxicity in at least
25% of the courses delivered or a grade 4
non hematologic toxicity in 20% of the pts.
Standard CEOP doses were: CTX 750 mg/
sqm + EPI 65 mg/sqm + VCR 1,4 mg/sqm
d1 and PDN 40 mg/sqm dd 1-5 every 21
days. The doses of CTX and EPI were escalated, mantaining the same doses of VCR
and PDN. Courses were given at 14 day intervals for 6-8 courses, according to four
DI steps, as follows: 1st level CTX 1000
mg/sqm, EPI 100 mg/sqm (3 pts, 18
courses); 2nd level CTX 1000 mg/sqm, EPI
110 mg/sqm (3 pts, 18 courses); 3rd level
CTX 1200 mg/sqm, EPI 110 mg/sqm (20
pts, 136 courses); 4th level CTX 1500 mg/
sqm, EPI 110 mg/sqm (2 pts, 14 courses).
Results: 28 pts were enrolled: median age
48 yrs (range 22-65), 21% had stage II
bulky, 11% stage III and 68% stageIV, 32%
had BM involvement and 25% >1 extranodal sites. Sixty percent were at intermediate-high or high risk according to IPI. The
two pts treated on DI level four sustained
grade 4 hematologic toxicity in 27% of the

courses. For this reason DI level three was
considered to be the MTDI. At DI level three
18% of 136 courses determinated a grade
4 neutropenia. Only one pt developed a
grade 3 infection and no toxic deaths were
recorded. The median delivery time to complete six courses was 86 days (ideal time:
84). Relative DI (DI given/planned DI) for
CTX and EPI were: 0.99 and 0.98 respectively. Fifteen of 20 pts (75%) treated at
the MTDI obtained a CR: only one relapsed
with 83% DFS rate. With a median follow
up of 4 yrs the OS and FFS rates for the 20
pts treated at the DI 3rd level were 73%
and 63%. Conclusions: megaCEOP regimen at the third DI level allows to safely
escalate the DI of CTX and EPI (240% and
250%), compared to standard CEOP and is
feasible and effective in the treatment of
poor prognosis aggressive NHL.

P440
CHOP INTENSIFICATION (ICHOP) IN
AGGRESSIVE LYMPHOMAS: MAXIMAL
DOSE-INTENSITY (DI) OF
DOXORUBICIN (DOX) AND
CYCLOPHOSPHAMIDE (CTX)
M. BALZAROTTI, C. CESANA, F. LATTERI, A. NOZZA,
A. BERTUZZI, G. BIANCOFIORE, R. BUFALINO, A. SANTORO

U.O. Oncologia Medica ed Ematologia, Istituto
Clinico Humanitas- Milano
Dose-intensity of single agents CTX and
DOX plays a crucial role in the therapeutic
outcome of aggressive non Hodgkins lymphoma (NHL). In a previous report (Annals
of Oncology, May 1999), the feasibilitry and
safety of the ICHOP regimen up to CTX 1750
mg/mq without GCSF and up to CTX 2750
mg/mq with GCSF was demonstated. In
order to further increase the dose intensity
of DOX and CTX, the ICHOP regimen was
delivered every 14 days in 20 patients (pts)
consecutively treated from April 1997 to
January 1998. DOX dose was fixed at 75
mg/mq whereas CTX was esacalated by 250
mg/mq in consecutive cohorts of at least
three pts, starting from 1750 mg/mq, in
association with G-CSF 300µg s.c./d from
day 7 to day 12 of each cycle. Nine, seven
and four pts were treated at CTX dose-level
of 1750, 2000 and 2250 mg/mq, respectively. At 2250 mg/mq dose-level, 3/4 pts
experienced dose-limiting toxicity, as de-
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fined by standard criteria. Relative DI (RDI)
and actual (received) DI (ADI) of DOX and
CTX, calculated according to Hryniuk
method, were standardized to standard
CHOP (conventionally given a DI of 1), and
than compared to the maximum DI obtained
in the previous study. The results are reported in the following table:
CTX Dose (mg/mq)

Interval (Days)
CTXRDI
1
ADI
DOX
RDI
ADI

750*

2750**

1750
(N=9)

2000
(N=7)

21
3,7

21
3,50
3,59
1,5
1,49

14
4
3,39
2,25
2,18

14

1

3,35
2,25
1,92

* Standard CHOP, ** I-CHOP (Previous Study)

In conclusion, the ICHOP regimen given
every 14 days allows a two-fold and threefold increase of DOX and CTX DI, respectively, as compared to standard CHOP. It
represents the maximum deliverable DI of
the two drugs on an outpatient basis with
acceptable toxicity in.

P441
HOW DO AGGRESSIVE NONHODGKINS LYMPHOMA PATIENTS
TREATED WITH THIRD-GENERATION
REGIMENS (MACOP-B AND F-MACHOP)
FARE IN THE LONG-TERM?
M. MAGAGNOLI ON BEHALF
GROUP ON LYMPHOMAS

OF AN

ITALIAN COOPERATIVE STUDY

Institute of Hematology and Medical Oncology
Seràgnoli, University of Bologna, Italy
A total of 348 patients aged <60 years
received MACOP-B or F-MACHOP regimen
between September 1988 and August 1993
for advanced stage aggressive NHL. Of
these, 249 (71.5%) obtained a complete
response (CR); 65/249 (26%) subsequently
relapsed.The CR rates for MACOP-B and FMACHOP were 70.5% and 72%, respectively, while the relapse-free survival rates
at 9 years were 66% and 74%, respectively.
The overall survival rate at 9 years was 61%
for MACOP-B and 67% for F-MACHOP patients. Among the relapses, 78.5% were
early (<24 months) and 21.5% late. Eleven
out of 65 (17%) patients are in continuous
second CR with a median follow-up of 45
months; the most part of them has been
salvaged wit high-dose therapies. The va-
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lidity of the International Prognostic Index
results was confirmed in long-term analysis. With a 9-year RFS, it is possible to consider cured the 50% of the aggressive NHL
treated with a third-generation regimen.
About a quarter of the CRs present the relapse and the late relapse represent roughly
20% of all relapsed patients. In these patients the high-dose chemotherapy followed
by autologous bone marrow or hematopoietic stem cell transplantation seems to be
a very reliable approach in terms of longterm second CR. Finally, considering the
IPIs score it maintains also for long-term
analysis its pivotal role in terms of stratifing
the patients according the different risk
subsets.

P442
PRELIMINARY RESULTS OF A
CHEMOTHERAPY (CT) PROGRAM WITH
IPI RISK-ADJUSTED DOSE INTENSITY
IN PATIENTS WITH DIFFUSE LARGE
CELL LYMPHOMA (DLCL)
A. TUCCI, M. MOTTA, V. BONFANTI, A. RE, D. MAROCOLO,
F. FACCHETTI, G. ROSSI

Sezione Ematologia, II Servizio di Anatomia
Patologica, Spedali Civili, Università di Brescia,
Brescia
Among patients with DLCL treated with
CHOP or CHOP-like regimens, the International prognostic index (IPI) is able to identify subgroups with markedly different response rates (46-92%) and survival (3790% at two years). Ongoing studies aim at
improving those results by increasing CT
dose intensity, with autologous stem cell
support. At our institution we elected to
modulate CT dose intensity by treating patients with poor-risk IPI with a dose-intensive CT regimen and G-CSF support, while
pts with good-risk IPI continued to receive
standard CHOP. Of 51 consecutive patients
with DLCL diagnosed since 1995, 22 pts with
low- or low-intermediate IPI received CHOP
(18) or VACOP-B (4 with B mediastinal
DLCL) without G-CSF, while 29 with highintermediate- or high-risk IPI received 4
courses of ACVBP (LNH84), every two weeks
with primary G-CSF prophylaxis, followed
by 4 consolidation courses with VP-16,
ifosfamide, cytarabine and high-dose methotrexate. The scheduled dose intensity of
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adriamycin and cyclophosphamide in ACVBP
is approximately 150% compared to CHOP.
Stem cell transplantation after high-dose
CT was used only in relapsed pts with
chemosensitive disease after 2 cycles of
MINE. Median age in both groups is 49.5.
After a median follow-up of 18 months (352), results are as follows:
CR/PR

REL

ACVBP
27/29 (93%) 10/27(37%)
CHOP/VACOP 20/22 (91%) 5/20 (25%)

DFS (2y)

Survival (3y)

63%
65%

67%
70%

Actuarial DFS and survival curves do not
differ between the two groups. Over 95%
of the scheduled CT dose intensity could be
actually delivered in both groups. Among
pts treated with ACVBP, grade 3-4 toxicity
occurred in 28% of cases and one patient
died of meningoencefalitis during treatment. These preliminary results show that
the use of dose-intensive CT with G-CSF
support is feasible and may confer to patients with IPI poor-risk DLCL a better prognosis, similar to that of good-risk patients
treated with standard CT.

P443
DIFFUSE LARGE CELL NON-HODGKINS
LYMPHOMA. RETROSPECTIVE
ANALYSIS OF 450 PATIENTS TREATED
AT A SINGLE CENTER
G. BELLESI, L. RIGACCI, R. ALTERINI, F. INNOCENTI,
F. BERNARDI, G. LONGO, P. ROSSI FERRINI

Departement of Haematology University and
Careggi Hospital Florence, Italy
Diffuse large cell lymphoma was shown
to be a curable malignancy with chemotherapy. First generation regimens (FGR)
are considered standard treatment of this
disease. We report a retrospectiva analysis of 450 patients (pts) entered from 1976
to 1996 in our Department. 176 pts were
treated with Fi2 a FGR a CHOP-like scheme
but with a different scheduling, 135 were
treated with a third generation regimen
(TGR) (MACOP-B 47 and BAVEC-MiMA 88
pts) and 139 over 65 years were treated
with a protocol specifically devised for elderly people (MiCEP). The CR rate of whole
group was 71% (73% <65 and 68% >65);
at a median follow-up of 5 years the 10
years overall survival, disease-free survival
and progression-free survival were respectively 54%, 70% and 55%. Major prognos-

tic variables were: sex, stage (I-II vs IIIIV), bone marrow positivity and response
to therapy. Age was not a variable significantly related to survival in this casistic. If
we divided the group according to age in
the younger (under 65 years) we observed
a 10 years overall survival (OS) of 56% and
we do not have any difference in survival
according to therapy (first or third generation regimens) but we have found that the
group of pts treated with TGRs had a worst
clinical behaviour (LDH, bulky disease and
advanced stage). Furthermore pts treated
with BAVEC-MiMA and MACOP-B showed a
earlier plateau in overall survival curves in
comparison with pts treated with first generation regimen (5 years vs 9 years). The
group of patients over 65 years treated with
MiCEP showed an OS at 10 years of 58%
and the only one significant variable was
response to therapy. In conclusions even if
this is a retrospective and unicentric analysis we observed that with a long follow-up
(over 10 years) TGRs offer identical results
in a subset of pts with worse clinical characteristics compared to FGRs and a specific
protocol in elderly people can influence the
outcome in this subset of pts and offer them
identical possibility of cure in comparison
to younger pts.

P444
PRIMARY CENTRAL NERVOUS SYSTEM
LYMPHOMA (PCNSL), AN EMERGING
EXTRANODAL LYMPHOMA: RESPONSE
TO SEQUENTIAL HIGH DOSE ARA-C
AND HIGH DOSE MTX IN 18 PATIENS
(PTS)
V. PAVONE, A. GUARINI, T. PERRONE, A. RANA, T. VALENTINO,
F. GAUDIO, P. CURCI, V. LISO

Hematology, University of Bari, Italy
Central nervous system involvement by
lymphoma is frequent in HIV infected persons, but also in not immunocompromised
host. The treatment of PCNSL is still controversial. Radiotherapy alone has an high
relapse rate. Chemotherapy can induce
longer lasting remissions, but the real benefit of different chemotherapeutic agents
in combination (mainly high dose MTX and
high dose ARA-C) with or without radiation,
is still unknown. We treated 18 pts with
PCNS nHL. The median age was 49 y (17-
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74 y). 15 large cell B nHL 2 small cleaved
and 1 had Burkitt lymphoma. 4 pts had lymphoma cells in the CSF and only one bone
marrow involvement was documented. Chemotherapy consisted of two courses of DHAP
(Cisplatin 100 mg /sqm 24h C.I., i Dose
ARA-C 2gr/sqm x 2days, Dexamethazone
40 mg/sqm x 4 days), followed by two
courses of Hi Dose MTX (5gr/sqm),
intratecal ARA-C and MTX plus cranial radiation. 5 (27.7%) pts reached CR and 4
(22.2%) PR (Relapse Rate 50%). 9 (50%)
pts progressed during treatment program.
Median duration of CR was 36 mths. 4 pts
(22.2%) are still alive and 2 pts are in
CCR, but all pts in PR progressed.. No pts
in PR or NR after chemotherapy achieved
CR after cranial irradiation. No death treatment related was documented. Our treatment plan seems to be of acceptable toxicity and efficacy in PCNSL.
TREATMENT SCHEDULE
DHAP+ARA-C-MTX ITDHAP+ARA-C-MTX IT HiDMTX(5g/mq)HiDMTX(5g/mq)
Restaging
Cranial irradiation
RESPONSE TO TREATMENT
Pts 18

CR 5(27.7%)
PR 4(22.2%)
NR 9(50%)
CCR 2(11.1%)
Relapse Rate 50%
Median duration of CR: 6 months

P445
PRIMARY NON HODGKINS LYMPHOMA
OF BONE: 11 PATIENTS SUCCESSFUL
TREATED
M.G. CABRAS, P. CASULA, P. DESSALVI, A.M. MAMUSA,
G. BROCCIA

Divisione di Ematologia, Ospedale Oncologico
A. Businco, Cagliari
Introduction: Primary non Hodgkins
lymphoma (NHL) of bone constitutes about
5% of extranodal lymphomas. It is difficult
to decide the optimal treatment for this type
of lymphoma because of its rarity. Patients
and methods: Eleven patients (7 male and
4 female; median age 52 years, range 2078) with primary NHL of bone were followed
at our institution from March 1993 to June
1998. Ten patients had diffuse large cell
lymphoma and one monocytoid cell type.
For diagnosis open curretting biopsies were
obtained in all patients. Bone involvement
was multifocal in two patients and solitary
in the others, involving scapula (4), humerus (3), verthebrae (2), clavicula (1),
tibia (1) and femur (1). The affected bone
exibited a lytic appearance on plain film and
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CT scans. Bone marrow biopsy was negative in all patients. Five patients had stage
I disease and 6 stage II. Bulky disease occurred in 4 patients. The International Prognostic Index was high-intermediate in 3
patients, low-intermediate in 4 and low in
4. Chemotherapy consisted of ACOP-B
(Doxorubicin, Cyclophosphamide, Vincristine, Bleomycin and Prednisone) in 5 cases,
Vacop-B (Etoposide, Doxorubicin, Cyclophosphamide, Vincristine, Bleomycin and
Prednisone) in 2 cases, Mini-CEOP (Cyclophosphamide, Epi-Doxorubicin, Vincristine
and Prednisone) in 3 and high dose chemotherapy (Cycloposphamide, Etoposide,
Methotrexate) followed by autologous peripheral stem cell transplantation in 1. Involved field radiotherapy (36-46 Gy) was
administered to ten. Results: The treatment has been well tolerated, all patients
are in CCR with a median follow up of 28
months (range 4-61), 1 patient developed
colon cancer 2 years after radiotherapy
(tibia and inguinal lymphonodes). Conclusions: We think that multiagent chemotherapy plus involved field radiations improves prognosis and course of the disease,
considered a systemic disease.

P446
GAUCHERS DISEASE: THE GIMEMA
(Gruppo Italiano Malattie Ematologiche
dellAdulto) COOPERATIVE GROUP
EXPERIENCE
F. GIONA*, A. AMENDOLA*, F. MANCINI*, T. BARBUI**,
P. LEONI^, G. ROSSI^^, M. BACCARANI°, A.M. VACCARO°°,
M. FILOCAMO#, R. GATTI#, F. MANDELLI*

*Ematologia, Dipartimento di Biotecnologia Cellulare
ed Ematologia, Università La Sapienza , Roma;
**Divisione di Ematologia, Ospedali Riuniti,
Bergamo; ^Istituto di Ematologia, Nuovo Ospedale
Torrette, Ancona; ^^Sezione di Ematologia e
Trapianti, Spedali Civili, Brescia;°Cattedra di
Ematologia, Policlinico Universitario, Udine;
°°Laboratorio di Metabolismo e Biochimica
Patologica. Istituto Superiore di Sanità, Roma;
#Laboratorio di Diagnosi Pre Postnatale delle Malattie
Metaboliche-Istituto G. Gaslini-Genova, Italy
Type I Gauchers disease can be characterized by symptoms of hypersplenism and
bone marrow failure arising at adulthood
and mimiking a haematologic disease. Thus,
the identification of the disease can be made
at hematogical centers. On November 1997,
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69 GIMEMA Centers were checked through
a questionnaire in order to find out if and
how many patients with Gaucher disease
were followed. 10/69 Centers reported 50
patients with Gaucher disease. Of 50 reported patients, 32 (10 males and 22 females), with a median age at diagnosis of
34 years (range 4-76 years), affected by
Gaucher disease (type I: 49; type 3: 1),
diagnosed at 5 haematological Institutions,
have data available. As concomitant disease, 1 patient was affected by Down syndrome and 1 had monoclonal gammopathy.
Symptoms leading the patients to refer to
a haematologist were: hepatosplenomegaly
(17 cases) and/or splenomegaly (3 cases)
and/or anemia (12 cases) and/or thrombocytopenia (5 cases) with bleeding (3 cases)
and/or bone pain (5 cases); 2 patients were
referred after splenectomy and 1 child with
type 3 Gaucher disease after diagnosis. The
diagnosis of Gaucher disease was made by
bone marrow aspiration (19 cases) or spleen
biopsy (3 cases) or bone marrow biopsy (2
cases) or β-glucocerebrosidase level activity (8 cases), Altogether, 24 patients were
tested for β-glucocerebrosidase level activity. The molecular analysis was performed
in 25 patients, but data are available in 23
patients; the identified genotypes were the
following: N 370S/L444P (7 patients),
N370S/? (8 patients), N370S/ rec NciI (4
patients), N370S/2123insA (1 patient);
D409H/D409H (1 patient); D409H/? (1patient), N370S/complex (1 patient). At the
time of evaluation, the clinical features were
the following: hepatosplenomegaly (19
cases) and/or hepatomegaly (7 cases) and/
or bone involvement (16 cases); neurologic
involvement in 1 child. 10 patients received
splenectomy at a median age of 47 years
(range: 4-54 years). Median value of hemoglobin was 12 g% (range 7.5-15.5 g%)
and platelet count ranged betweeen 46 to
428 x 109/l (median 107 x 109/l). The enzyme replacement therapy, firstly with
alglucerase (Ceredase, Genzyme) and at
present with imiglucerase (Cerezyme,
Genzyme), was started in 21 patients (median age: 37 years; range: 4-78) because
of hepatosplenomegaly (14 patients) or
hepatomegaly (5 patients) and/or skeletal
involvement (14 patients) and/or neurologic
involvement (1 patient) from a median time
of 25 months (range 1-70 months). The
dosage of enzyme therapy ranged between
16 U/Kg/montly to 30U/kg/montly in type
I Gaucher disease; while one child with type
3 Gaucher disease is receiving 120U/Kg/

montly. The frequency of enzyme infusions
was not uniform: 16 patients received enzyme replacement every 2 weeks, 4 patients every a week, no data are available
for 1 patient. These data suggest that the
involvement of adulthood hematologists is
important: 1) to plan an adequate diagnostic approach; 2) to identify patients who
can benefit by enzyme replacement
therapy; 3) to treat patients with an uniform schedule.

P447
LANGERHANS CELL HISTIOCYTOSIS:
THE GIMEMA (Gruppo Italiano Malattie
Ematologiche dellAdulto)
COOPERATIVE GROUP PROSPECTS
F. GIONA, A. AMENDOLA, M.L. MOLETI, W. BARBERI,
F. MANDELLI

Ematologia, Dipartimento di Biotecnologie Cellulari
ed Ematologia, Università La Sapienza , Roma
Histiocytosis is a rare disease, more frequent in children as compared to adults, in
which incidence is estimated 1:600.000.
Onset may show various clinical evidences;
thus various specialist may be involved such
as: hematologists, thorax surgeons, dermatologists, neurosurgeons, dentists,
orthopedicians, pneumologists, radiologists,
radiotherapists. For this reason while for
children almost only pediatricians are involved and since a number of years various
international cooperative protocols are utilized, for adults data are only fragmentary
including a small number of patients. For
such reason during the XIV annual meeting of the Histiocyte Society, held in Kyoto
in 1998 the attention has been focused on
adult histiocytosis, stimulating to actively
participate in drawing up prospective cooperative studies. However, also previously
we felt the need to try and collect the
exeperiences within the cooperative group
GIMEMA (Italian Group of Adult Hematological Diseases). Infact in November 1997,
69 GIMEMA centers have been contacted
at first via fax and thereafter by letter, with
a simple questionnaire in order to find out
if and how many patients with histiocytosis
were followed. In the affirmative, if they
were interested in participating in a retrospective and/or prospective study. 29 out
of the 69 centers contacted sent a reply:
11 centers showed to be interested in a
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retrospective study, while 24 were interested in participating in prospective studies both diagnostic and therapeutical. As a
whole 40 patients had a diagnosis of histiocytosis. Thereafter a very simple data
collection form was sent for the retrospective study with a twofold aim; to present
the data at the XV annual meeting of the
Histiocyte Society which will be held in
Toronto from 21 to 23 September 1999 and
to have the basis for possible prospective
studies. The cooperative prospective studies in adults are important because they
would make omogenous both therapy and
evaluation criteria: 1) of diagnosis 2) of extension of disease 3) of response to therapy.
Such cooperative studies could be carried
out at national level within the GIMEMA
group and/or at international level within
the Histiocyte Society. The GIMEMA prospective study should envisage a well defined diagnostic protocol with centralized
diagnosis which should allow the definition
of the disease extension and therefor an
adequate therapeutic approach. An important role should have biological studies such
as: the study of cellular and humoral immunity, the study of autoimmunity, cytogenetics ( where possible ), the dosage of
chitotriosidase and cytokines. Within the
Histiocyte Society have already been proposed: a second line protocol which envisages the use of 2Cda and a first line protocol in case of isolated involvment of central
nervous system.

P448
A CASE OF DETRUSOR AREFLEXIA
AFTER VINCRISTINE INCLUDING
CHEMOTHERAPY IN NON HODGKIN
LYMPHOMA
V. MENEGHINI, L. LENZI, G. GIUSTI*, S. CICUTO*,
L. LUSUARDI*, G. TODESCHINI, S. SECCHI, G. PERONA

Department of Clinical and Experimental Medicine,
Section of Hematology and
*Division of Urology, University of Verona, Italy
Introduction: treatment with Vinca Alkaloids, particularly Vincristine, is
commonly associated with dose correlated
and reversible peripheral and/or
autonomic neuropathy. The autonomic neuropathy presents frequently with
gastrointestinal dysfunction (even paralytic
ileus), but only few cases of acontractile
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bladder have been reported. We describe
a case of urinary retention after treatment
with Vincristine including polichemotherapy
in non Hodgkin lymphoma. Case-Report:
a 46 years old woman was investigated at
our Institution on April 1997 for superior
vena cava syndrome and bulky mediastinal mass. A diagnosis of primary mediastinal large B cell NHL with sclerosis was
made; the bone marrow biopsy was positive for lymphoma infiltration. We concluded for clinical stage IV Ab with bulky
disease and intermediate-high international
aged-adjusted prognostic index. From May
to August 1997 the patient underwent eight
courses of MEGA-CEOP protocol, six doses
of intrathecal Methotrexate (15 mg) for
CNS profilaxis and radiotherapy on the
residual mediastinal mass (35 Gy). The
complete remission of disease was obtained. From December 1997 the patient
began to suffer from distal sensomotor
polyneuropathy and chronic urinary retention (postmicturition residual: 2.000 ml).
Neurologic evaluation confirmed the suspect of a peripheral neuropathy. The
videourodynamic examination pointed out
a reduced vesical sensibility and detrusor
areflexia. The Lapides test confirmed
the hypersensitivity secondary to parasympathetic denervation. The patient was
administered with Urecholine 2,5 mgx3/d
subcutaneously for 15 days associated to
daily selfcatheterization. An urodynamic reevaluation 4 months later showed a
complete recover of the sacral parasympathetic activity and a normal detrusor
contractility.

P449
NON-HODGKINS LYMPHOMAS IN
SICKLE-ββ THALASSEMIA PATIENTS
TREATED WITH CHEMOTHERAPY
G.A. PALUMBO, F. DI RAIMONDO, G. SORTINO, M.P. AZZARO,
M. ALESSI, C. SIMILI, R. GIUSTOLISI

Cattedra e Divisione di Ematologia con Trapianto,
Ospedale Ferrarotto, Catania
Sickle-βthalassemia is a relatively frequent disease in the Mediterranean area,
and particularly in Sicily, due to the
coexistency of quantitative and qualitative
haemoglobin mutations. Often the affected
subjects show vaso-occlusive painful crises
and are heavily transfused. Moreover, most
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of these patients are (surgically or functionally) splenectomized. During last year
two patients affected by sickle-βthalassemia
with a diagnosis of non-Hodgkins lymphoma (NHL) were referred to our
Oncohaematology Service. The first was a
male, 36 years old, who was diagnosed a
sickle-βthalassemia just after he was born
and splenectomized when he was 2. He was
found a follicular NHL, mixed small cleaved
and large cells (C according to Working Formulation), stage IIB. Bcl-2 rearrangement,
that we searched by PCR (both MBR and
mcr), was negative. Markers for HBV and
HCV were positive, while HIV was negative.
Hb was 9 g/dl, LDH was normal, the performance status (PS) was 1 according to
WHO. The International Prognostic Index
(IPI) was 0 (Low). The second patient was
a female, 51, who was diagnosed a sickleβthalassemia when she was 19 and splenectomized at 21. She had cholecystectomy
at 23 for bilirubin gallstones. At 48 diffuse
lymphoadenomegaly was present, but repeated biopsies were non informative or
give evidence for reactive lymphadenitis.
At last, when she was 51, a diagnosis of Bcell NHL, diffuse with large cells (W.F. G),
was made on a tonsillar biopsy. So she was
referred to our Institution. The stage was
IIIB. Markers for HBV and HCV were positive and a virus-related hepatopathy was
present too. HIV was negative, Hb was 9.8
g/dl, LDH was normal, PS was 2 and IPI
was 2 (Low-Intermediate). Chemotherapy
was administered to both patients, according to CEOP/CNOP alternating scheme (a
CHOP-like scheme where Adriamycin was
replaced by Epirubicin at 50 mg/m2 and
Mitoxantrone at 10 mg/m2 respectively).
The former patient received 4 chemotherapy
courses followed by radiotherapy on an
axillary lymphnode whose diameter remained > 2 cm. The latter patient received
6 CEOP/CNOP courses. In both patients the
estimated dose-intensity was fully administered. No painful crises were registered
during chemotherapy. Haematological and
neurological toxicity was never greater than
2 according to WHO. Cutaneous toxicity
(alopecia) was of grade 3. In both cases a
complete response was obtained, still
present since 10 and 8 months respectively.
The second patient had a vertebral collapse
(L4-L5) and a melena event for a gastric
ulcer after 8 monyths since chemotherapy
completion. LNH onset in subjects affected
by sickle-βthalassemia could be explained,
to some extent, by the known immunode-

ficiency present in this state. Furthermore,
a key role may have been played by HCV,
whose positivity is accompanied by a
greater incidence of NHL. In any case, these
two patients show how these NHL can be
treated with standard chemotherapy protocols, without any dose reduction and obtaining good results, despite sickleβthalassemia.

P450
LIVER DYSFUNCTION IN HEPATITIS C
VIRUS ASSOCIATED NHL UNDERGOING
CHEMOTHERAPY
G. LONGO, M. LUPPI, L. POTENZA, L. FERRARA, G. GANDINI,
M. MORSELLI, K. CAGOSSI, N. DAPOLLO, R. MARASCA,
G. EMILIA, G. TORELLI

Department of Medical Science Modena and Reggio
Emilia University - Italy
Hepatitis B virus reactivation during or at
withdrawal of chemotherapy is well known.
However less is known about hepatic alterations in hepatitis C virus (HCV) patients
who are undergoing chemotherapy. Thus we
investigated liver dysfunction in 20 patients
with HCV associated NHL comparing them
with 40 NHL cases without HCV. Median age
was 58y (21-85) in NHL without HCV and
64y (34-84) in HCV patients. Men were 40%
in HCV cases vs 57% in NHL without HCV.
All 20 patients with HCV was HCV Ab+
confirmed by RIBA test and by RT-PCR for
HCV-RNA in serum and in neoplastic tissue; in 12 cases (60%) hepatic biopsy was
performed. Histotype distribution in HCV
patients was: follicular (CFL) 6(30%); marginal (MZL) 6 (30%); anaplastic large cells
(ALCL) 5 (25%); lymphoplasmocytoid (LPL)
2 (10%) and 1 (5%) chronic lymphocytic
leukemia (CLL). Histotype in patients without HCV was: CFL 15 (37%); ALCL 10
(25%); MZL 6 (15%); peripheral T zone 4
(11%); LPL 2 (11%); mantle cell (MTL) 2
(5%) and 1 (2%) CLL. All patients with
aggressive NHL were treated with CHOP
regimen whilst no aggressive NHL were
treated with COP or CVP regimen. Functional liver parameters were tested on the
day of therapy and after 7 days each course
for 6 times and then every month for 1 year.
When hepatitis reactivation was observed
interferon therapy was started. Before a
during treatment patients without HCV did
not present any hepatic dysfunction. At start
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of therapy HCV psatients had slight alterations of hepatic function as: AST 45 (13192); ALT 43 (13-148); GT 58 (9-282); at
the end of therapy AST 90 (14-365); ALT
94 (17-362) and GT 268 (13-1388). Hepatic dysfunction was significatively present
during and at the end of therapy in HCV patients compared with NHL without HCV: GT
p = 0.07; AST p = 0.007; ALT p = 0.05;
alkaline phosphatase was not statistically
significant. Liver dysfunction in 10 out of
20 HCV patients during treatment we observed: progressive increase of cholestasis
in 2 cases; increase of AST and ALT in 7 pts
(5 patients 3-5 times higher than normal
value and in 2 cases 15 and 40 times); alteration of hepatic function at withdrawal
of chemotherapy in 1 case. Therapy produced a normalisation data of hepatic function in 2 patients. HCV infection may induce liver damage in NHL during chemotherapy. An option for interferon in combination with chemotherapy may be usefully
considered.

P451
LONG TERM FOLLOW-UP OF MiCEP
PROTOCOL IN THE TREATMENT OF
INTERMEDIATE-HIGH GRADE NON
HODGKINS LYMPHOMA OF ELDERLY
L. RIGACCI, G. BELLESI, R. ALTERINI, F. INNOCENTI,
F. BERNARDI, G. LONGO, P. ROSSI FERRINI

Departement of Haematology University and
Careggi Hospital Florence, Italy
In the last years we observed an increment of lymphoproliferative disease in elderly people. For this reason the use of protocols specifically devised for these patients
is gown-up. Since 1989 in our Departement
we have utilized MiCEP protocol which used
drugs with lower organ toxicity. From 1989
to 1997 we have treated 145 LNH patients
aged more than 64 years with histotype FG-H according to Working Formulation.
Characteristics of patients were: 77 female,
69 male, 67 I-II stage, 78 III-IV stage, 31
patients presented bone marrow positivity,
50 patients were over 74 years old and
according to IPI 48 were score 1, 40 score
2, 39 score 3 and 18 score 4-5. The median age was 73 years (range 65  88). 94
patients out 145 obtained compelte remission after MiCEP therapy (65%). With a
median follow-up of 5 years, the overall

survival (OS) was 53% and the significant
prognostic factors were stage (I-II vs IIIIV), LDH value and the number of lymph
nodes involved. Disease-free survival (DFS)
of 94 patients was 74% and the significant
prognostic factors were stage (I-II vs IIIIV), LDH value and number of nodes involved. In a multivariate analysis LDH value
and number of nodes involved confirmed
their significance. In conclusion these results confirmed those reported in the past
with a longer follow-up and we think that
the observation period is in this group very
important.

P452
8-WEEK VNCOP-B VERSUS 12-WEEK
VNCOP-B IN ELDERLY PATIENTS WITH
HIGH GRADE NON-HODGKINS
LYMPHOMA (HG-NHL). PRELIMINARY
RESULTS FROM AN ONGOING
PROSPECTIVE RANDOMIZED CLINICAL
TRIAL
F. GHERLINZONI

ON BEHALF OF

COOPERATIVE STUDY GROUP

ON

MALIGNANT LYMPHOMAS

Institute of Hematology and Medical Oncology
L. e A. Seràgnoli, University of Bologna, Italy
Age has been recognized as the major
prognostic variable in patients (pts) with
HG-NHL. In the last years, numerous chemotherapy regimens specific for elderly pts
have been devised. We recently reported
(JCO, 89: 3974, 1997) that a 8-week
MACOP-B-like scheme, VNCOP-B, is feasible
and effective in elderly HG-NHL pts, and
that the use of G-CSF reduces significantly
infection and neutropenia rates. The purpose of this randomized study was to evaluate whether the addition of 4 more weeks
of therapy to standard 8-week VNCOP-B
could improve clinical results in terms of
complete remission (CR) rate, overall survival (OS) and relapse-free survival (RFS),
without modifying the incidence of toxic
events. Since March 1996, 226 previously
untreated HG-NHL, aging 60 years and
older, coming from 22 italian institutions,
were randomized to receive either 8-week
VNCOP-B (group A) or 12-week VNCOP-B
(group B). Randomization was 1:1. G-CSF
was administered subcutaneously in all pts,
starting on day 2 of every week for 5 consecutive days. The two groups are fully com-
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parable in terms of clinical and pathologic
features. Median age is 69.8 years. Median
follow-up is 13 months. CR rates are 54%
in arm A and 50% in arm B, and did not
differ between pts aged less or more than
70 years. 17% of complete responders in
arm A relapsed, versus 23% in arm B. In
arm A, 7% of the pts died from causes unrelated to NHL, compared to 5% in arm B.
No differences were recorded in terms of
number of pts with at least one toxic events
of any WHO grade (73%), or at least one
grade III-IV toxic event (46%). Hospitalization rate was the same in the two groups
(11%). 3-yrs projected OS is 61% in arm A
and 62% in arm B. International Prognostic Index was significantly associated with
the outcome (P=0.00000) in both arms.
These still preliminary data suggest that the
addition of 4 more weekly drug administrations to standard 8-week VNCOP-B does
not translate into a better response to treatment, nor into higher toxic effects.

P453
COMPARISON BETWEEN CHOP AND
ALTERNATING THERAPY CEOP/CNOP
IN ELDERLY NON-HODGKINS
LYMPHOMA PATIENTS
F. DI RAIMONDO, S. BAGNATO, G. MILONE, G.A. PALUMBO,
M. RUSSO, R. GIUSTOLISI

Divisione e Cattedra di Ematologia con Trapianto,
Ospedale Ferrarotto, Catania
In a previous report (Milone et al. SIE
1997, SS33) we reported that an alternating therapy CEOP/CNOP is effective and well
tolerated in elderly patients affected by NHL.
On this basis we have compared the results of this schema to those obtained in
elderly patients treated with the more conventional CHOP. In a retrospective study we
evaluated 42 patients affected by intermediate-high grade NHL, > 60 years of age,
and treated at the onset of the disease.
Fourteen patients were treated with CHOP
while 28 have received the alternating
therapy CEOP/CNOP, where Adriamycin has
been replaced by Epirubicin (50 mg/m2)
and Mitoxantrone (10 mg/m2) respectively.
The two groups were comparable for performance status and histology. The group
of patients treated with CHOP had a median age of 66 Ys and 3/14 were > 70 Ys.
Those treated with CEOP/CNOP had a me-

dian age of 69 Ys and 14/28 were > 70 Ys.
Compared to CEOP/CNOP, the CHOP group
had a higher percentage of stage III-IV (71
Vs 60 %), elevated LDH (35 Vs 17 %) and,
as a consequence, an higher percentage of
high or intermediate/high IPI (71 Vs 50 %)
but the difference was not statistically significant. The CR rate was 50 % (7/14) for
patients treated with CHOP and 60 % (17/
28) for CEOP/CNOP. No difference in the
response rate was observed on the basis of
dose-intensity, while patients with a low IPI
had a high percentage of CR in both groups.
Both regimens were well tolerated and the
interval between courses was maintained
in 13/14 patients treated with CHOP and
20/28 with CEOP/CNOP. We observed 5 infectious episodes in the group of CEOP/
CNOP and 1 in the group CHOP. Of the 24
patients who have obtained CR, only 2 relapsed, 1 for each group. After a median
follow up of 22 months, 82 % of the patients treated with CEOP/CNOP are alive,
versus 57 % of patients who received CHOP
and had a median follow up of 16 months.
The difference between the two survival
curves is statistically significant (p=0.05).
From this retrospective preliminary evaluation we can conclude that, in patients >
60 years, alternating therapy CEOP/CNOP
is able to induce a response rate similar to
CHOP and, in the long run, it could be advantageous for survival.

P454
LONG TERM F.U. OF P-VEBEC, A
TREATMENT SPECIFICALLY DEVISED
FOR ELDERLY PATIENTS AFFECTED BY
DIFFUSE LARGE CELL LYMPHOMAS
(DLCL)
M. BERTINI, R. FREILONE, U. VITOLO, B. BOTTO,
C. BOCCOMINI, R. CALVI, L. ORSUCCI, P. PREGNO,
2
D. ROTA SCALABRINI, 3A. GENUA, 4F. DI VITO, E. GALLO

Ematologia ospedaliera Torino, 2Oncologia osp.
Mauriziano Torino, 3Clinica Medica Perugia,
4
Oncologia Aosta
1

Population based studies have confirmed
the overall poor prognosis of elderly patients
with DLCL. Elderly pts have more co- morbidity, and it is generally stated that the
toxicity of chemotherapy is higher in this
age group. Since 1991 to 1995 we have
treated 84 pts affected by DLCL with a
weekly schedule: P-VEBEC (Ann. Oncol.
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5,895-900,1994 ). Some pts received GCSF 5 mcg/Kg on days 2 -5 of every weeks.
The median age was 71 years , 42 were
male; 47 pts had bulky disease, 38 LDH
above normal, 33 stage IV and 14 had
B.M. involvement, 29 had P.S:>1 and 30
age adjusted IPI score inter -mediate -high/
high.73 pts (87%) achieved CR and the
adverse prognostic factors for CR were :
LDH above normal (p=0.0001), IPI score
intermediate-high/high (p=0.007), the time
to complete the schedule in more than 64
days planned and relative dose intensity
(RDI) < 80% (p=0.03 ). The toxicity was
mild with only one toxic death; the use of
growth factor improve the relative dose intensity of drugs, and RDI > 80% improve
CR rate. With a Median F.U. of 46 months
the O.S. is 40%; the prognostic factors that
(p<0,01) negatively affected O.S. were:
LDH above normal,PS>1, advanced
stage,BM involvement, IPI score intermediate-high/high. Five patients died in CR,:
two of acute vascular disease, two of
comorbidity one of unknown causes. The
D.F.S. rate was 59% with the latest relapse
at 55 months; we can obtain 3 second remission , two with RT in site of relapse and
1 with chemotherapy. The prognostic factors affecting significantly (p<0.05) DFS
were : BM involvement and advanced stage.
The EFS was 39% ; the prognostic factors
affecting negatively EFS were IPI score
intermadiate high/high and there was a
trend for RDI<80%, but non in statistically
significant way. Conclusion: P-VEBEC regimen is able to give a high remission rate
with a relatively low relapse rate in elderly
patients with DLCL. Almost 40% of the patients are projected to be cured and free of
disease at 4 years.

P455
THE VEMP REGIMEN IN TREATMENT OF
HIGHINTERMEDIATE GRADE NON
HODGKING LIMPHOMA IN THE
ELDERLY PATIENT (age > 65) AT THE
ONSET AND RELAPSED
B. RONCI, M. PERSIANI, M. BARTOLINI, P. IACOVINO, E. PIRO,
E. ORTU LA BARBERA, A. FREMIOTTI

Azienda Ospedaliera S. Giovanni-Addolorata,
Roma, Unità Operativa Dipartimentale di Ematologia
In order to plain a chemotherapic regimen pointed at the elderly patient, from

Nov97 to Nov98 20 patients (13 male 7 female) aged 65-88 (median 71 years) received a VEMP (VP-16 150 mg/m2 i.v., cyclophosphamide 650 mg/m 2 i.v. and
mitoxantrone 12 mg/m2 i.v. on day 1; prednisone 60 mg/m2 from day 1 to day 5) regimen. The treatment was administered at
the onset in 11 patients and at relapse in 9
patients. Three patients showed a bulky
disease, three patients had extranodal disease (stomach, gut and Waldeyer ring).The
complete response rate was 30% (six patients) and five patients (25%) achieved a
partial response; one patient had no response and six patients had progression
disease, two patients (10% ) died. The overall response rate was 55%, remarkably the
two patient died had histological diagnosis
of mantle cell lymphoma. A poor outcome
was observed in patient with Performance
Status (PS) = 2-3, disease course in second or third relapse, age associated diseases (diabetes, arterial hypertension, respiratory disease, osteoporosis). Despite the
short-time follow up and the small sample
(Table. I - II) fail to indicate a final conclusion, we would emphasize on the tolerability of VEMP regimen and purpose a longterm study targeted to elderly patients with
aggressive lymphoma histology.
PATIENS

Number 20 (M 13 - F 7)

B sintoms 11/20

Median age 71 (65 - 88)

Extranodal disease 3

Stage II 6

Bulky 3

Stage III 5

LDH (> 2 x N) 2

Stage IV 9

Performance status: 0 - 1 11; 2 - 3 9
Table I

HISTOLOGY

Large cell 13

Follicular center diffuse 3

Immunoblastic 2

Mantle cell 2
Table II
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P456
QUALITY OF LIFE EVALUATION IN A
RANDOMIZED STUDY (MINI-CEOP VS
P-VEBEC) FOR ELDERLY PATIENTS
AFFECTED BY AGGRESSIVE NON
HODGKINS LYMPHOMA
F. MERLI1, M. BERTINI2, R. MOZZANA3, P. AVANZINI1,
R. BERTÈ4, F. GRASSO5, G. PAVIA6, V. CLÒ7, M. PIZZUTI8,
A. DE PAOLI9, L. RESEGOTTI2

Servizio di Ematologia Reggio Emilia, 2Ematologia
Ospedaliera Torino, 3Medicina Gallarate (VA),
4
Medicina 1° Piacenza, 5Oncologia Aosta, 6Medicina
Rho (MI), 7Oncologia Modena, 8Ematologia Potenza,
9
Medicina Legnano (MI) for Intergruppo Italiano
Linfomi (IIL)
1

Objective.We considered quality of life
(QOL) such a possible parameter to choice
the golden standard treatment for elderly
patients affected by aggressive Non
Hodgkins Lymphoma (NHL). In fact this is
an important criterium in patients with a
limited expectation of life. Design and
Methods. We utilized the EORTC QLQ-C30
(version 2) questionnaire. The QLQ-C30 incorporates nine multi-item scales: five functional (physical,cognitive,role,emotional
and social), three symptom (fatigue,pain
and nausea/vomiting) and a global health
and QOL scale.It was administered at
diagnosis,during treatment and at the end
of it. Results. From June 1996 to March
1999 225 patients were randomized between Mini-CEOP and P-VEBEC.At the moment 125(56%) patients answered to at
least the initial questionnaire, but only
80(36%) completed it also at restaging and
were finally evaluable.Before the therapy
P-VEBEC group presented a median global
QOL significantly worse (p 0.029) than MiniCEOP group.This data agree with I.P.I. and
Karnofsky performance status. At the end
of treatment role,emotional and cognitive
functioning were improved while physical
and social functioning were unchanged.The
symptoms decreased. No difference was
noted between two groups in these areas.
The patients in P-VEBEC arm assessed their
final global health really better (p 0.038).
The improvement was not so important in
Mini-CEOP arm. Conclusions. EORTC QLQC30 is a reliable instrument to evaluate
QOL in elderly patients affected by
lymphoma.The improvement of global
health status and QOL after chemotherapy
strengthens the intent to treat also for these

patients.The study is ongoing and we ll see
if the differences between two arms were
confirmed.

P457
EVALUATION OF EFFICACY,
TOLERABILITY AND QUALITY OF LIFE
OF P-VEBEC VS MINI-CEOP, TWO
REGIMENS SPECIFICALLY DEVISED
FOR ELDERLY PATIENTS AFFECTED BY
DIFFUSE LARGE CELL LYMPHOMA
(DLCL): PRELIMINARY RESULTS OF A
RANDOMIZED TRIAL
* M. BERTINI, 1 F. MERLI, 2 R. MOZZANA, 3 M. CABRAS,
4
R. ROMANO, *U. VITOLO, 5 V. CLÒ, 6 C. STELITANO,
7
A. DE PAOLI, 8 V. FREGONI, * E. GALLO, 8 L. RESEGOTTI

*Ematologia Ospedaliera, Torino; 1 Ematologia
Reggio Emilia; 2 Medicina Gallarate(Varese); 3
Ematologia Cagliari; 4 Clinica medica Perugia; 5
Oncologia policlinico Modena; 6 Medicina Legnano
(Milano); 7 Medicina Busto Arsizio (Varese) for 8
Intergruppo Italiano Linfomi (I.I.L.)
A real increase on the incidence of NHL
has been documented in Italy in recent
years (1988-1991). The cumulative risk
(Rcum) index was of 0.7% for males and
of 0.5% for females in pts aged from 0 to
64 and was 1.3% for males and 0.8% for
females in pts aged from 0 to 74, with an
increse of 0.6% for male and 0.3% for females in ten years. On the other hand DLCL
is a curable disease in about 50% of young
patients; this is not true in pts aged more
than 65, so elderly people affected by DLCL
is increasing and the disease isnt curable
yet. The endpoints of this study were to
evaluate the feasibility, CR, OS, DFS and
the quality of life of elderly patients randomized to receive P-VEBEC chemotherapy,
a weekly regimen or Mini-CEOP every 21
or 28 days. From June 1996 to March 1999
241 patients affected by DLCL were enrolled
and treated in a multicenter study conducted by the Intergruppo Italiano Linfomi
(I.I.L.). The inclusion criteria were : age
> 65 years, stage II bulky ,III or IV, PS <
=2 (ECOG); G-CSF support was not codified but permitted.The clinical characteristics were well balanced between the
two groups of patients receiving Mini-CEOP
vs P-VEBEC, namely age >=75years 36%
in both groups; male 38% vs 47%; LDH >
normal 39 % vs 56%; PS>=2 24 %vs 32%;
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bulky disease 26 %vs 30%; the only casually clinical difference was the IPI prognostic groups intermediate high/high 42% vs
60 % (p=0.02). Major severe toxicities
(WHO grade 3 or 4) were equally recorded
between the two groups : cardiac 3% vs5%
; neurological 6% vs 8%; infections 3% vs
2%; toxic death were 4% vs 5%. Neutropenia was observed in 20% vs 36%; GCSF was used in 48% vs 63%. Patients who
required hospitalization were 48% vs 38%,
with some variations among center. So far
167 pts out of 241 have completed the
therapeutic program 72 % vs 67 %.
Fortysix percent achieved CR; relapse occurred in twenty percent of CR s
patients.The time to complete the two regimes was in agreement to the time scheduled (88% vs 82%). With a median F.U. of
15 months the OS, DFS and EFS were respectively 49%,77%,45%. This study is
ongoing and the results have not yet been
analysed separately between the two regimens. A study on quality of life is referred
separately.

P458
MULTICENTER EVALUATION OF THE
EFFICACY OF INTENSIFIED HIGHDOSE SEQUENTIAL (i-HDS) REGIMEN
AS PRIMARY TREATMENT FOR
MANTLE-CELL LYMPHOMA
C. TARELLA, P. COSER, M. MITTERER, F. BENEDETTI,
E. TRESOLDI, U. VITOLO, M. BERTINI, M. MARTELLI,
A. CUTTICA, D. CARACCIOLO, P. CORRADINI, A. PILERI

Dip. Med. e Oncol. Sperimentale, Div. Univ.
Ematologia; Div. Osp.. Ematologia, Az. Osp.
S.Giovanni di Torino; Divisioni Osp. e Univ. di
Ematologia di Bolzano, Verona e Roma
Mantle-cell lymphoma (MCL) has been
identified as a distinct entity in the last few
years. In the past, it was generally included
among indolent lymphomas and managed
with conventional schemes, such as COP or
CHOP. With this approach, median survival
for MCL patients is around 2-3 years. Peculiar immunophenotypic and molecular features now clearly recognize MCL patient.
Due to the more accurate diagnostic tools
presently available, efforts have been recently addressed to find more effective
treatments. In this view, we have developed an intensive high-dose (hd) sequential scheme (i-HDS), specifically designed
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for MCL and other subtypes, characterized
by low chemosensitivity and frequent bone
marrow involvement. The i-HDS includes:
i. tumor debulkying with 2 APO±2 DHAP
courses; ii. sequential administration of hd
VP16, methotrexate and cyclophosphamide; iii. PBPC harvest; iv. autograft with
hd-mitoxantrone + L-PAM followed by PBPC
reinfusion. We and other italian Centres
employed i-HDS as first-line treatment for
MCL pts. aged < 60 yrs. Results obtained
in 17 pts. are here reviewed. Main patient
characteristics included: median age=50
yrs. (range 20-63), M/F ratio=11/6, stage
IV=16, extranodal sites=6, BM involvement=15. Overall, i-HDS was well tolerated,
with hematologic toxicity analogous to that
observed with the original HDS. There were
2 progressions under treatment; 3 pts.
achieved partial remission and 12 (70%)
a complete remission (CR); 7 pts. are in
continuous CR, at a median follow-up of 2
yrs. At present, 13 pts. are alive and 4 died
for disease-related causes. At a median follow-up of 3 yrs., median survival has not
been reached and a 64% survival is projected at 7 yrs. Thus, i-HDS proved to be
feasible and effective in the management
of MCL, allowing prolonged survival in patients whose life expectancy is relatively
short if managed with conventional chemotherapy.

P459
POOR PROGNOSIS DIFFUSE LARGE
CELL LYMPHOMA (DLCL): FEASIBILITY
AND TOXICITY OF HIGH DOSE
CHEMOTHERAPY (HDS) WITH
AUTOLOGOUS STEM CELL SUPPORT
(ASCT) vs INTENSIFIED
CHEMOTHERAPY MegaCEOP IN A
MULTICENTER RANDOMIZED TRIAL
U. VITOLO, A.M. LIBERATI, G. LAMBERTENGHI DELILIERS,
M. BERTINI, R. CALVI, R. FREILONE, L. BALDINI,
M. BRUGIATELLI, N. DI RENZO, M. FEDERICO, G. LUXI,
G. PARVIS, V. PAVONE, M. PETRINI, F. SALVI, M. SBORGIA,
G. TODESCHINI, E. GALLO

UOA Ematologia Az S. Giovanni Battista, Torino for
Intergruppo Italiano Linfomi (IIL)
Introduction: poor prognosis DLCL fared
poorly with standard chemotherapy with CR
and Failure Free Survival (FFS) rates < 50%
and 30-40% respectively. High dose or in-
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tensified chemotherapy have been reported
with promising results in pilot trials. A
multicenter cooperative study have been
started by the IIL to compare feasibility,
toxicity and outcome of HDS regimen with
ASCT vs an outpatient intensified chemotherapy regimen (MegaCEOP). Patients
and methods: pts <60 years with DLCL
with intermediate-high (IH) or high (H) risk
according to IPI and/or bone marrow (BM)
involvement were enrolled. From January
96 through December 98, 77 pts were randomized to receive: Group A HDS (APO +
CTX 7 g/m2 + MTX 8 g/m2 + VCR 1.4 mg/
m2 + VP16 2 g/m2 ± 2 DHAP courses in BM+
pts) + ASCT (conditioned with MITO 60
mg/m 2 + MEL 180 mg/m 2 ); Group B
MegaCEOP (CTX 1200 mg/m2 + EPI 110
mg/m2 + VCR 1.4 mg/m2 d 1 and PDN 40
mg/m2 dd 1 to 5) 6 or 8 courses (BM+ pts)
given every 14 days with G-CSF 5 µg/Kg
dd 2-10. Results: 40 pts were treated with
HDS+ASCT and 37 with MegaCEOP. Clinical characteristics were well balanced between the 2 groups; median age was 42
yrs (range 18-60), 55% had B symptoms,
68% PS >1, 75% LDH > normal, 54% bulky
disease, 19% stage II, 24% stage III and
57% stage IV, 24% >1 extranodal sites and
22% were BM+. Severe toxicities
(WHO >2) were as follows in groups A vs
B: cardiac 6% vs 3%; peripheral neuropathy 6% vs 3%; renal 6% vs 0%; mucositis
28% vs 6% and infections 21% vs 3%.
Thirty-one pts in group A and 13 pts in
group B required RBC trasfusions, and 38
vs 2 plateled support.Two pts died of toxicity: one (HDS) due to aspergillosis and one
(MegaCEOP) due to sepsis. Six pts did not
complete the program: 3 goup A (2 toxicities and 1 progression) vs 3 group B (1
toxicity and 2 progressions). Sixty-seven
% achieved a CR, 10% a PR, 20% a NR
and 3% died of toxicity. With a median
follow up of 20 months OS is 62%, DFS
76% and FFS 54%. CR and FFS rates were
not affected by BM involvement or IH vs H
risk IPI. Conclusions: the study is ongoing; HDS+ASCT or intensified chemotherapy may by delivered in a cooperative
setting without severe toxicities. Toxic death
rate is comparable with standard chemotherapy. In a group of very poor prognosis
DLCL pts these therapies seem to have a
good efficacy.

P460
IFOSFAMIDE, EPIRUBUCIN,
ETOPOSIDE (IEV) FOLLOWED BY
AUTOLOGOUS STEM CELL
TRANSPLANTATION (ASCT) AS
SALVAGE THERAPY FOR DIFFUSE
LARGE CELL LYMPHOMAS
M. MARTELLI, S. CAPRIA, C. GUGLIELMI, L. SCARAMUCCI,
S. TRISOLINI, P. DE FABRITIIS, F. PALOMBI, M. GOZZER,
G. LUZI, F. MANDELLI

Dipartimento di Biotecnologie Cellulari ed
Ematologia Università La Sapienza Roma
Purpose: To evaluate prospectically the
efficacy of IEV chemotherapy followed by
High-Dose Chemotherapy (HDC) and ASCT
for patients (pts) with diffuse large cell lymphomas (DLCL) refractory or relapsed to
a conventional chemotherapy. Patients
and methods: From 11/91 to 5/98, 56
pts with DLCL received IEV chemotherapy.
42 pts were in first relapse of which 21
early relapse (<12 months from diagnosis) (ER) and 21 late relapse (>12 months)
(LR), 8 in second relapse and 6 refractory
to induction therapy (RI). Twenty/42 pts
in first relapse had an high-risk IPI ( score
2-3) at relapse. IEV schedula consisted of:
Ifosfamide 2500 mg/sqm d.1-3, Epirubicin
100mg/sqm d.1, Etoposide 150mg/sqm
d.1-3.One course was given every 21 days
for a total of 3. All pts who achieved a
response to IEV were intensified with BEAC/
BEAM-HDC and ASCT. The source of stem
cells was bone marrow in 25 pts. From February 95 all pts were mobilized with GCSF given at day +5 after the third course
of IEV and 17 /20 (85%) collected > 2x106
CD34/kg PBSC. Results: 42/56 (75%) pts
of which 40/50(80%) relapsed and 4/6
(66%) refractory (RI) obtained a PR/CR
to IEV and were considered elegible for intensification with HDC-ASCT. Two of 40 relapsed pts did not receive HDC+ASCT
(1,low PS; 1 refusal). After a median follow up of 23 months (15-88) the 3-yrsOS
and EFS for all 56 pts were 43% and 20%
respectively. Two(4%) transplant-related
death were observed. The 3-yrs OS and
EFS were 56% vs 17% (p<0.05) and 30%
vs 0% (p<0.02) respectively for the sensitive relapse and RI pts. No statistical difference in terms of OS and EFS were observed between pts with an ER or LR. The
3 yrs OS was shorter 26% vs 67%
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(p<0.05) in pts with an high IPI risk (score
2-3) at relapse. Conclusions: In our experience IEV has been an active and well
tolerated regimen to induce an high response-rate and to mobilize PBSC. Patients
with chemo-sensitive relapse have a better survival. An high IPI score at relapse
identifie a group of pts with poor prognosis.

P461
LONG-TERM RESULTS OF HIGH DOSE
CHEMOTHERAPY WITH AUTOLOGOUS
STEM CELL SUPPORT AS FIRST LINE
THERAPY IN HIGH RISK DIFFUSE
LARGE-CELL LYMPHOMA
A.M. LIBERATI, U. VITOLO, S. CORTELLAZZO, R. FREILONE,
M. BERTINI, B. BOTTO, R. ROMANO, M. TROTTINI, A. LEVIS,
F. MARMONT, M. PIZZUTI, A. ROSSI, P. VIERO, T. BARBUI,
F. GRIGNANI, E. GALLO

Intern. Medicine Perugia, Hematology-Torino,
Hematology-Bergamo
Aims: The aims of this study were to test
the feasibility and the efficacy of a novel
therapeutic program including three phases
(induction, intensification and consolidation) in high-grade non-Hodgkin lymphoma
(NHL) patients with poor prognosis. Conventional dose chemotherapy (MACOP-B)
is employed in the induction phase, while
standard doses of mitoxantrone and dexamethasone are used in association with
high-dose cytarabine in the intensification
(MAD). Myeloablative chemotherapy
(BEAM) with hemopoietic stem cell support is administered in the consolidation.
Patients and methods: Fifty-eight pts (
34 M and 24 F) aged 46 years (19-59) with
diffuse large cell NHL in stage III or IV and
unfavorable prognostic factors were enrolled
(January 92 - 96). Twelve pts had stage
III and 46 stage IV disease. Fifty pts. had
elevated LDH levels, 36 bulky disease and
26 BM involvement. The IPI was low-intermediate in 4, intermediate-high in 25 and
high in 29 pts. Results: Fifty-seven pts
completed the induction and intensification
phases and 46 the entire therapeutic program. Twelve pts did not receive the
myeloablative chemotherapy, 7 because of
progressive disease after MACOP-B (1) or
MAD (6) and 4 because of severe toxicity
MAD-correlated (2 cases of severe infec-
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tions and 2 haematologic side effects). Finally a pt. refused consolidation therapy.
The more significant toxicity has been documented after myeloablative chemotherapy
(30% mucositis and 11% infections). One
pt., hepatitis B surface antigen positive, died
of acute hepatitis reactivation. Overall treatment related mortality of 5% was documented. A CR rate of 75% has been documented at the end of the entire therapeutic
program. At a median follow-up of 56 mths
the OS and FFS are 55% and 44% and DFS
of 59%. Conclusion: The present results
indicate that the MACOP-B- MAD-BEAM sequence is feasible, long - term effective and
not associated with late toxicity. The response rate, FFS and OS observed in this
study are significally superior (≤ 0.01) to
those observed in a historical control group
treated with the conventional chemotherapy
scheme MACOP-B.

P462
HIGH DOSE CHEMOTHERAPY (HD-CHT)
AND AUTOLOGOUS STEM CELL
TRANSPLANTATION (ASCT) IN 60
PATIENTS WITH NON HODGKINS
LYMPHOMA (NHL): A SINGLE CENTER
EXPERIENCE
F. NARNI, A. DONELLI, R. SABBATINI, D. DINI, G. LONGO,
R. MARASCA, G. BONACORSI, A. CUOGHI, M. SAVARINO,
R. DEPENNI, G. TORELLI

Department of Medical Sciences, University of
Modena, Italy
Between June 1995 and February 1999,
60 patients affected by NHL have been
treated with HD-CHT followed by ASCT in
our Department. The median age was 47
years (range 15-65); 47 patients (78%) had
intermediate/high-grade NHL (D-E-F-G-HI-J, Working Formulation); 52 (87%) had
stage III/IV disease; 36 (60%) had bulky
disease; bone marrow involvement was
present in 24 (40%). Six patients were in
second remission, whereas 54 were at diagnosis and received HD-CHT as a consolidation after a front-line treatment with
anthracycline-based regimens (CHOP in
most cases). PBPCs were mobilized with
cyclophosphamide (4 gr/sqm) + G-CSF. For
most patients HD-CHT consisted of a standard BEAM regimen. Updated march 30th
1999, the median follow-up is 23 months
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(1-47) from transplant and 33 months (1057) from diagnosis. Fourteen patients
(23%) relapsed after ASCT, and 9 of them
(17%) died because of disease progression.
One patient (1.7%) died for treatment related complications (sepsis). Fifty patients
(83%) are alive, and 45 (75%) are in remission. For patients at diagnosis, the 3
year estimated overall survival (OS) and
event free survival (EFS) is, respectively,
73% (95% C.I. = 55-91) and 70% (95%
C.I. = 55-85). From transplant, the 2 year
estimated EFS is 72% (95% C.I. = 60-84)
for the entire cohort of patients. These data
confirm that, in NHL patients, ASCT is a
relatively safe procedure characterized by
a low treatment related mortality. In our
hands, a significant difference is observed
between B-cell and T-cell lymphomas as a
whole (3 year estimated OS 82% and 41%,
respectively). Our series is heterogeneous
and, for some subtypes identified by the
R.E.A.L. Classification, the follow up is short.
Nevertheless, our data suggest that the best
results can be obtained in B-DLCL,
mediastinic B cell lymphomas, ADLC lymphomas and follicular lymphomas. On the
contrary, a very high relapse rate is typical
of peripheral T-cell lymphomas: for these
patients, as well as for patients with refractory disease, the search of new therapeutic strategies is mandatory.

P463
VACOP/B, HIGH-DOSE CYTOXAN AND
HIGH-DOSE THERAPY WITH PBPC
RESCUE FOR AGGRESSIVE NHL WITH
BONE MARROW INVOLVEMENT:
CLINICAL AND PROGNOSTIC
SIGNIFICANCE
G. SANTINI, M. CONGIU, A. OLIVIERI, P. COSER,
C. GUARNACCIA, I. MAIOLINO, T. CHISESI, P. LEONI,
L. SALVAGNO, A. PORCELLINI, R. SERTOLI, A. RUBAGOTTI,
V. RIZZOLI FOR THE NON-HODGKINS LYMPHOMA CO-OPERATIVE
STUDY GROUP

Department of Hematology, S. Martino Hospital,
Genova, Italy
Aggressive NHL with BM involvement at
diagnosis has a poor prognosis. Using conventional chemotherapy, 5-year probability of survival and failure-free survival
(FFS) are 20% and 12%, respectively. From
1992 to 1994 a study which included
VACOP-B x 8 courses followed by high-

dose cytoxan (HDCY) and HDT with PBPC
autografting as front-line therapy in 40
successive patients (groups F-G-H-K/WF),
with BM involvement at diagnosis, was performed. Median age of patients was 51
yrs.(range 19-56); 25 were male and 15
female; median BM involvement was 35%
(range 8%-90%). Patients received
VACOP-B chemotherapy, followed by HDCY
(7 gr/m2/single dose) plus G- or GM-CSF
(5 mcg/Kg) to reduce tumour burden and
collect PBPC. With a median number of 3
aphereses a median of 11.3x10^6/Kg
CD34+ cells were collected. Twenty-nine
patients underwent PBPC autografting after Melphalan +TBI or BEAM regimen. According to intention to treat, 29/40 patients (72.5%) achieved CR: 11/40
(27.5%), after VACOP-B treatment; 7/40
(17.5%), after HDCY; 11/40 (27.5%), after high-dose therapy. The statistical analysis shows a 5-year probability of survival
of 42%, with a probability of DFS and
FFS of 39% and 34%, respectively. A statistical analysis of morphology and extent
of BM infiltrate, and clinical features according to the IPI, in terms of OS, DFS
and FFS was performed. This analysis did
not show any statistical factor predicting a
poor outcome excluding B symptoms at
diagnosis. This study suggests that highdose sequential therapy may improve the
outcome of these patients. However a
randomised study is required to compare
this strategy of treatment with conventional
chemotherapy.

P464
HIGH-DOSE CYCLOPHOSPHAMIDE
(HDCY) FOLLOWED BY HIGH-DOSE
THERAPY (HDT) WITH AUTOGRAFTING
CAN IMPROVE THE OUTCOME OF
RELAPSED OR RESISTANT
NON-HODGKINS LYMPHOMAS WITH
INVOLVED OR HYPOPLASTIC BONE
MARROW
G. SANTINI, C. DE SOUZA, M. CONGIU, G. MARINO, S. NATI,
E. DAMASIO

Departments of Hematology, S. Martino Hospital,
Genova, Italy
We report our experience of HDCY followed by HDT and peripheral blood progenitor cell (PBPC) autografting in aggressive
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non-Hodgkins lymphomas who have failed
conventional treatment. From 1991 to
1996, 54 consecutive patients pre-treated
with a median of two chemotherapy lines
entered the study. Eighteen patients (33%)
were still responders to conventional chemotherapy (sensitive relapse), and 20 patients (37%) were in partial response (PR)
after chemotherapy (CT). Sixteen patients
(30%) were resistant to conventional CT
either ab initio (non responder) or in relapse (resistant relapse). Thirty-nine patients had bone marrow involved by disease and fifteen had hypoplastic marrow
following conventional treatment. Patients
received HDCY (7gr/m2) and G-CSF or GMCSF in order to collect PBPC. Median collected CD34+ cells was 12.3 x 106/Kg (range
0.7-197). After HDT (BEAM or Melphalan +
TBI) 50 patients underwent PBPC
autografting. According to the intention to
treat, 44 (81%) out of 54 patients achieved
complete remission (CR) (50% after HDCY
and 31% after HDT).
Status Pts(n°)

CR after HDCY

CR after HDT

20

11 (55%)

4 (20%)

15/20 (75%)

Sens/Rel 18

13 (72%)

4 (22%)

17/18 (94%)

Res/Rel

4

1 (25%)

2 (50%)

3/4 (75%)

NR

12

2 (16.5%)

7 (58.5%)

9/12 (75%)

PR

final CR

Procedure related death occurred in 6 patients (11%), one after HDCY and 5 after
autografting. Twenty-nine (66%) out of 44
patients are still in CR 7 to 63 months (median 27 months) after the procedure. Threeyear probability of survival, disease-free
survival and progression-free survival are
63%, 64% and 52% respectively. In conclusion, HDCY is an effective procedure not
only in mobilizing PBPC, but also in reducing tumour burden. HDT with PBPC support may further improve the outcome in
this category of high-risk non-Hodgkins
lymphomas.
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P465
THREE STEP HIGH-DOSE
CHEMOTHERAPY IN POOR PROGNOSIS
NON-HODGKIN LYMPHOMA
M. CLAVIO, A. BALLESTRERO, F. FERRANDO, M. MIGLINO,
R. GRASSO, R. GONELLA, A. GARUTI, I. PIERRI, L. CANEPA,
G. BELTRAMI, D. PIETRASANTA, E. VALLEBELLA, M. GOBBI,
F. PATRONE

Divisions of Haematology and Oncology, Department of Internal Medicine (DIMI), University of
Genoa
Twenty-five patients (pts) with intermediate-high risk (international prognostic
index) non-Hodgkins lymphoma (NHL) received HDT, seventeen of them either as
first line treatment (10) or as consolidation
after conventional dose chemotherapy (7),
and 8 at relapse (4) or with refractory disease (4). Histologic subtypes were diffuse
large cell (23) and anaplastic large cell (2).
HDT included three phases: 1) cyclophosphamide 6-7 g/sqm day 1 with GM or GCSF support, 5-8 µg/kg/day, days 2-14 and
peripheral blood progenitor cells (PBPCs)
collection, 2-4 leukaphereses; 2)
mitoxantrone (NOV) 60-90 mg/sqm days 4 + melphalan (L-PAM) 160-180 mg/sqm
day -1 and PBPCs rescue; 3) etoposide
(ETO) 500 mg/sqm/day + carboplatin
(CARBO) 500 mg/sqm/day days -3, -2, -1
and PBPCs rescue. After PBPCs reinfusion
haematologic recovery was fast and complete with a short duration of neutropenia
and thrombocytopenia. The main non
haematologic toxicities were mucositis and
diarrhoea. In the first line / consolidation
group, after a median follow-up of 30
months, 14 of the 17 pts are alive and disease-free (82%); 2 pts obtained CR but
relapsed and died 20 and 14 months after
treatment; 1 pt did not respond to HDT and
died of progressive disease. Pts treated at
relapse or with refractory disease had a
worse outcome (2 patients alive in CCR at
37 and 42 months; 6 patients dead of disease at 4,4,6, 11, 18 and 18 months from
transplant). When used in the setting of first
line or consolidation treatment the HDT
herein described is a safe and effective regimen for intermediate-high risk NHL and
may represent a substantial improvement
with respect to conventional chemotherapy.
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P466
MACOP-B, HIGH-DOSE
CYCLOPHOSPHAMIDE, G-CSF AND
MYELOABLATIVE CHEMOTHERAPY
WITH AUTOLOGOUS STEM CELL
TRANSPLANTATION AS FRONT-LINE
THERAPY IN HIGH-RISK DIFFUSE
LARGE CELL LYMPHOMA
E. BRUSAMOLINO, P. BERNASCONI, G. PAGNUCCO,
E.P. ALESSANDRINO, F. LUNGHI, G. MARTINELLI, M. BONFICHI,
C. CASTAGNOLA, A. CALDERA, A. COLOMBO, L. MALCOVATI,
C. KLERSY, M. LAZZARINO, C. BERNASCONI

Cattedra di Ematologia, Università di Pavia, IRCCS
Policlinico S. Matteo, Pavia, Italy
To improve on the outcome of patients
with intermediate- and high-risk diffuse
large cell lymphoma according to the International Prognostic Index (IPI), an intensive front-line regimen was initiated in
1995 consisting of both conventional and
myeloablative chemotherapy (CT) followed
by autologous peripheral blood progenitor
cells infusion. Preliminary results are illustrated. The first part of the program consisted of CT with MACOP-B for 12 weeks. A
single dose of cyclophosphamide (7 gm/m2)
was then administered as intensification
followed by G-CSF (5 µg/Kg) on days 3 to
12 for the harvesting of peripheral blood
precursor cells (PBPC). Mieloablative CT
consisted of CVB regimen: carmustine
(600mg/m2, day 1), etoposide (30 mg/Kg,
day 2) and cyclophosphamide (50 mg/Kg,
days 3-4), followed by autologous PBPC
infusion. As of January 1999, 33 patients
(pts) entered this study; the median age
was 35 yrs (range: 13-55). Histology included 21 pts with diffuse large cell lymphoma, 9 with mediastinal lymphoma with
sclerosis, 2 with peripheral T-cell and 1 with
anaplastic CD30+ lymphoma. High tumor
burden was present in 66% of pts; 58%
had 2 and 42% 3 or 4 risk factors according to IPI. Complete remission (CR) rate
after MACOP-B was 55% (18 pts), and partial response rate 28%. Median time from
high-dose cyclophosphamide (HDCTX)+GCSF to WBC and platelet nadir was 8 and
10 days, respectively. A minimum of 4 x
106/Kg CD34+ cells was considered necessary for PBPC transplantation. So far, 22
patients received PBPC autografting; the
median time from the end of MACOP-B to
PBPC infusion was 3 months. Disease sta-

tus before PBPC was as follows: 16 patients
had no evidence of disease and 6 had residual disease after MACOP-B and HDCTX;
three of them entered CR after myeloablative therapy. At the end of program,
71% of the patients had achieved CR; the
18-months overall survival and RFS were
69% and 79%, respectively. Median time
from PBPC infusion to hematological recovery was 12 days; the most frequent toxicities were mucositis (21% of pts) and fever
(79% of pts), with no life-threatening episodes. Treatment-related death occurred in
a single case from interstitial lung disease.
Intensive front-line therapy with MACOP-B
and myeloablative CT followed by PBPC
transplantation in intermediate- and highrisk diffuse large cell lymphoma is feasible
with moderate toxicity.

P467
HIGH-DOSE CHEMOTHERAPY WITH
REPEATED PBPC HARVESTS AND
REINFUSIONS: HIGH CLINICAL
RESPONSE IN LARGE CELL
NON-HODGKINS LYMPHOMA
D. CARACCIOLO, F. ZALLIO, I. RICCA, M. MASSAIA,
S. CAMPANA, L. BERGUI, P. BONDESAN, M. DI NICOLA,
A. PILERI, A.M. GIANNI, C. TARELLA

Dip. Med. Onc. Sperim. - Div. Univ. Ematologia A.O. S.Giovanni di Torino e Un. Trapianto Midollo,
Ist. Naz. Tumori - Milano
Improvements in the cure rate of aggressive non-Hodgkins lymphoma (NHL) have
been reported with the high-dose sequential (HDS) chemotherapy program, as
shown by the randomized study comparing
this approach to MACOP-B. However, a nonnegligible fraction of patients still do not
achieve cure; in addition, in the original
HDS study criteria for patient inclusion were
very restricted. Trying to increase antitumor efficacy of HDS and to extend this approach to as many patients as possible, we
designed an intensified HDS scheme
(megaHDS), including hd-cyclophosphamide (CY), hd-ARA-C, hd-VP16+Cisplatin
and final hd-Mitoxantrone+L-PAM. The administration of such an intensive program
takes advantage of the possibility to harvest and reinfuse peripheral blood progenitor cells (PBPC) following each hd-course.
The megaHDS was employed as front-line
treatment in 23 consecutive NHL patients
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(pts.), who are now evaluable for toxicity
and clinical response. Main patient features
were: median age 42 yrs. (range 18-56),
M/F: 16/7, stage ≥III: 14; bulky: 11; ↑LDH:
13, symptoms: 20, aa-IPI score ≥2: 17,
BM+: 4. Histologic subtypes included: follicular large-cell=1, B-diffuse large cell=16;
CD30+=3; T-diffuse large cell=2;
trasformed=1. The scheme could be completed by 17 pts.; reasons for treatment
discontinuation were: disease progression
(3 pts.), severe infection (2 pts.), fatal cerebral aspergillosis (1 pt.); in addition, there
were 3 more lung infections, 2 systemic
CMV infections that did not preclude program completion. There were 2 PR, 1 followed by rapid disease progression; 17 pts.
(74%) reached a Complete Remission (CR):
all these pts. are presently in continuos CR
after 6 to 27 mos. since HDS. With a median follow-up of 15 mos., the estimated 2year OS and EFS were 78%. We conclude
that a more extensive use of PBPC may allow further HDS intensification; preliminar
results indicate the high antitumor efficacy
of the new program, as documented by the
absence of disease recurrence in pts.
achieving CR.
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ALLOGENEIC
TRANSPLANTATION
P468
PERIPHERAL BLOOD STEM CELLS
(PBSC) MOBILIZATION IN 32 HEALTHY
DONORS
D.
A.
D.
C.

CALDERA, E.P. ALESSANDRINO, P. BERNASCONI,
COLOMBO, G. MARTINELLI, M. VARETTONI, L. MALCOVATI,
TROLETTI, G. PAGNUCCO, L. VANELLI, *C. PEROTTI,
BERNASCONI

Istituto di Ematologia, *Serv. di Immunoematologia
e Trasfusione, IRCCS Policlinico S.Matteo, Pavia
In the last years, the allogeneic PBSC
transplantation has been proposed as effective alternative to allogeneic bone marrow transplantation (allo-BMT) for the treatment of various hematological malignancies. PBSC are mobilized with G-CSF and
then collected by leukapheretic procedure.
In this study we retrospectively considered
32 healthy suitable donors, HLA-full
matched with as many oncohematological
patients waiting for allo-BMT, who underwent PBSC mobilization between April 1994
and April 1999. 21 subjects were male and
11 female, with a median age of 37 years
(23-59). In all the donors, the mobilization
was performed by G-CSF at the dose of
10µg/kg/day, after informed consent. The
mobilization was monitored by WBC and
CD34+ cells count; a CD34+ cells count ≥
20/ml represented the starting point for
PBSC collection, while a CD34+ count ≥
4x106/kg of recipient body weight determined the interruption of the procedure. The
I PBSC collection was actuated after 3 days
of G-CSF administration in 11 donors, after 4 days in 18 and after 5 days in 3; the
median number of leukapheresis for each
donor was 2 (1-2). At the time of I collection the median value of WBC was 39x109/
L (17.7-62), with a mean count of mononuclear cells of 10.5x108/kg (4.2-22.5) and
CD34+ cells of 6.7x106/kg(4-12.9). The
mobilization and collection of PBSC were
generally well-tolerated. We noticed no
major adverse events; 28/32 subjects suffered muscle-skeletric pain, 2/32 showed
a moderate splenomegaly with spontaneous resolution over 1 week, 7/32 experimented a moderate trombocytopenia. In all

the recipients the take was documented and
the recovery of hematopoiesis was satisfactory and sustained. In our experience,
the PBSC mobilization was well-tolerated
and effective, then it can be considered a
good alternative to bone marrow harvest.

P469
ALLOGENEIC BONE MARROW
TRANSPLANTATION USING G-CSF
PRIMED BONE MARROW
F. LI GIOI, G. MILONE, F. INDELICATO, G. GUIDO, F. STAGNO,
N. FILARDI, R.D. PELUSO, G. INGHILTERRA, O. MANENTI,
T. FIANDACA, R. GIUSTOLISI

Cattedra e Divisione di Ematologia con Trapianto,
Catania
In allogeneic transplantation, G-CSF priming of bone marrow cells before harvest may
shorten time to engraftment and may lower
the risk of GvHD; this latter effect could be
expected to occur by G-CSF-induced
cytokine modulation (th2 polarisation). We
describe our experience in six cases of allogeneic bone marrow transplantation in
which we used, as inoculum, bone marrow
cells harvested after G-CSF priming of the
donor. Glycosilated G-CSF (Myelostim 
Italfarmaco) at the dosage of 5 mg/Kg/day
was administered to 6 donor for 3 days,
s.c, and bone marrow harvests were done
on the 4th day. Underlying disease were:
2 CML, 2 AML, 2 ALL; in all cases donor\recipient pairs were HLA identical sibling, BU-CY schedule was used as conditioning regimen and CSA+MTX short course
as GvHD prophylaxis. For each case we
evaluated graft characteristics and post
transplant hematopoietic recovery. G-CSF
stimulated BM transplants were compared
to a group of 15 allogeneic PBPC tranplants
done in our Institute. G-CSF primed bone
marrow harvests showed, compared to
PBPC collections, a lower number of MNC
and CD34+ cells. However these two groups
of tranplants did not differs in term of platelet and neutrophil recovery (Plt>50000/
cmm ANC>500/cmm), and in duration of
severe bone marrow aplasia (100<ANC
>100).
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In our preliminary experience G-CSF primed
allogeneic Bone Marrow seems to lead, indeed, to a fast hematopoietic recovery,
longer follow up is needed to determine CGvHD rate.

P470
EARLY PBSC COLLECTION TIME
(DAY 4°) IS ASSOCIATED WITH FAST
PLATELET RECOVERY AFTER
ALLOGENEIC PBSC TRASPLANTS
G. INGHILTERRA, G. MILONE, G. GUIDO, R.D. PELUSO,
F. LI GIOI, N. FILARDI, F. STAGNO, F. INDELICATO,
R. GIUSTOLISI

Cattedra e Divisione di Ematologia con Trapianto,
Catania
At the start of our PBSC Allogeneic
Trasplant program we established to variate the day of the first PBSC collection, at
day 4° or at day 5°, according to contingent factors i.e. availability of cell separator (CS 3000 Plus). From Feb. 97 to Dec.

333

98 we have performed 12 PBSC trasplants
in 11 patients. In 6 donors PBSC collection
was started at day 4° of mobilization
therapy, while in the others at day 5°. Both
groups of donors were comparable for the
amount of CD34+ in the peripheral blood
at day 4° (average 52 ± 15,6 mmc versus
52,7 ± 26,6 mmc p = 0,95). 11 patients
were trasplanted, 6 of these received PBSC
collected at days 4° and 5° (1° group) and
6 were trasplanted with PBSC collected at
days 5° and 6° or at day 5° only (2° group).
PBSC were infused at day 0, after 36 h of
the chemotherapy end. The infused CD34+
amount was similar in both groups (9 ±
2,6 x 10e6/Kg 1° group versus 8 ± 1,9 in
the 2° group p = 0,36), also the infused
CFU-GM amount was similar (170 ± 76,5 x
10e4/Kg 1°group versus 120 ± 102 in the
2° p = 0,32). GVHD prophilaxis schedule
was CSA plus MTX short-course for all patients, no patient had evidence of VOD.
Granulocyte recovery was similar in both
groups (11 days 1° group versus 12 days
in the 2° group). The patients that were
given PBSC collected at days 4° and 5° (1°
group) showed a more rapid platelet recovery than patients given PBSC collected at
days 5° and 6°. In fact, threshold of 50000
mmc was achieved in average at 16° day
1° group, while an average of 30 days were
needed in the 2° group (T-Test p = 0,05
Mann Whitney p = 0,06). Platelet engraftment of PBSC harvested on day 4° seems
different from that of PBSC collected later.

P471
CHOICE OF ALLOGENEIC STEM CELLS
SOURCE BASED ON RISK
CATHEGORIES
M. FALDA*, F. LOCATELLI*, F. MARMONT*, V. TASSI^,
E. LOVISONE*, C. DE FALCO*, S. DARDÌA*, E. AUDISIO*,
E. GALLO*

*Centro Trapianti Midollo-Ematologia Osp.-Torino;
^Banca del Sangue-Torino
Peripheral blood derived stem cells (PBSC)
as a source for allogeneic transplantation
alternative to bone marrow (BM) are able
to shorten aplasia duration, thus reducing
the post transplant risk of infectious diseases, while the higher number of
lympohocytes in the inoculum could enhance the antitumoral effect of the transplant. In our Institution from 1995 to 1998
the choice of the source of stem cells was

334

September 26-29, 1999 - Torino-Lingotto, Italy

guided by considerations on disease stage
or on patient conditions. Advanced diseases
were considered acute myeloblastic leukemia > RC1, acute lymphoblastic leukemia
> RC2, chronic granulocytic leukemia > CP1
and myelodisplastic syndromes. Also lymphomas and myelomas were regarded as
advanced diseases, since these patients
(pts) received 2 or more therapy lines before transplantation. At high risk were considered those pts which during previous
therapies experienced severe infectious
complications or important toxicities. During these four years 85 patients were transplanted with HLA identical siblings, 38 with
BM cells and 47 with PBSC. Conditioning
therapy consisted mainly in CY-TBI for BM
pts and Thiotepa 15CY 150 for PBSC pts.
Engraftment was significantly earlier in
PBSC pts, 11.9 vs 18.9 days for neutrophiles
> 500 (p=0.0004), 13.5 vs 19.3 days for
platelets > 30.000 (p=0.0016). The hospital stay was shorter for PBSC pts., 29.8 vs
36.9 days (p=n.s.), but no difference was
evidenced on fever duration (7.7 vs 7.59).
There was no increase in acute Graft vs Host
Disease (GvHD) > grade III (10.5% for BM
transplants vs 8.5% for PBSC recipients),
nor increase in extended chronic GvHD
(38.24 vs 42.86% respectively). No differences in transplant related mortality (TRM)
were deteceted in the two groups ( 10.85
% in BM pts. vs 18.14 % in PBSC pts.), nor
in overall survival (O.S.) and in event free
survival (E.F.S.). PBSC transplantation confirms as a valid choice in in this series of
pts. at high risk or with advanced disease.

P472
CD34 STEM CELL SELECTION USING
THE CliniMACS SYSTEM FOR
MISMATCHED ALLOGENEIC
TRANSPLANTATION
F. FALZETTI, C. CARLO STELLA*, F. AVERSA, T. ZEI,
R. IACUCCI OSTINI, D. ALFONSI, L. OLIVIERI, A. TABILIO

Haematology and Clinical Immunology Section,
Department of Clinical and Experimental Medicine,
University of Perugia, Perugia, Italy; *Bone Marrow
Transplant Unit, National Cancer Institute, Milan
CD34+stem cell selection is used in allogeneic BMT to remove T-lymphocytes which
are responsible for Graft vs Host Disease
(GvHD) from the inoculum. In recent years
CD34+ cells have been selected by means

of several different techniques based on
column affinity (the Ceprate system) or
immunomagnetic beads (the Isolex 300i
system). The degree of T-cell depletion was
always sufficient to prevent GvHD in
matched transplants (threshold dose of Tlymphocytes <1x105 kg/bw) but depletion
did not reach the threshold of <2-3x104 kg/
bw which is required for allogeneic mismatched transplants. In order to achieve a
greater T-cell depletion we combined positive and negative stem cell selection using
physical and immunological methods and
successfully achieved a > 4.5 log10 depletion. The drawbacks were that the method
was time consuming and difficult to perform because of the indispensable Erosetting step. We have recently adopted
the CliniMACS system (Miltenyi Biotec
GmbH, Bergisch Gladbach, Germany) which
uses a monoclonal antibody conjugated with
biodegradable dextran iron beads directed
against the CD34 antigen. After G-CSF
mobilization (12 µg/kg s.c. in continuous
infusion) in 21 healthy donors, 67 separation procedures were performed on the
leukapheresis products. Each product contains a mean of 29.4x 109±8,1 TNC and
0,63%±0,36 (range 0,12-1,7) CD34+ cells.
The mean TNC recovery was 0.60% and the
CD34+ 90.7% ± 37.2 (range 24,7-207,4)
with a mean purity of 87% ±8 (range 5097) and a mean viability of 98% ±3,14.
GFU-GM enrichment was 156,9 fold (range
5,6-640) and the BFU-E was 65 fold /range
2,4-569). This new system yields a T-cell
depletion of 4,55±0,5 logs10 which ensures
GvHD is prevented in mismatched transplants and no post-transplant immuno-suppressive therapy is required.

P473
HEMOPOIETIC PROGENITOR ANALYSIS
IN THE FOLLOW UP OF COMBINED
KIDNEY AND BONE MARROW
TRANSPLANTATION PERORMED IN
SWINES
M. BONFICHI, M. ALESSIANI*, A. LORENZI, F. ABBIATI *,
C. MARSEGLIA, P. FERRARI*, A. VIEZZOLI *, F. FAYER *,
E.P. ALESSANDRINO, C. BERNASCONI

Istituto di Ematologia Univ. di Pavia - IRCCS
Policlinico S. Matteo, *I. di Patologia Chirurgica I
Univ. di Pavia, IRCCS Policlinico S. Matteo - Pavia
The solid organ transplantation (e.g. kid-
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ney or liver or bowl) combined with the bone
marrow (BM) infusion from the same donor seems to ameliorate the organs attachment and contemporary it seems to be able
to reduce the duration of immunosuppressive therapy. Our study is a part of a finalized project devoted to the study of tolerance. the transplants were performed in
swines (2-3 months old large white landrage
pigs, mean weight 25.2 kg - range 24-28
kg) with kidney (k) and bm obtained from
the same not identical, with mixed lymphocyte cultures, unrelated donor. The bm cells
(1.3±0.83 x108 cells/Kg of the recipient)
were harvested from the donors iliac crests,
cryopreserved at 80°C and infused after 7
days (day: +7) from the K transplantation
(day: 0). The immunosuppressive therapy
with FK 506 and mycophenolate mofetil
started at the day 0 for 30 days. Out of
nine transplanted animals four are till now
evaluable. Marrow hemopoietic progenitor
cells (CFU-GM, BFU-E, CFU-GEMM) were
evaluated at the day 0, + 15, + 30, + 45
and + 60. The tests were performed with
mononuclear cells from light density separation (Ficoll-Hypaque 1077 g/dl); 1x 105
cells/ml were plated, in triplicate, in methylcellulose with foetal calf serum (20%),
bovine seric albumin (2%). Recombinant
human erythropoietin (4 U/ml) and a human GM-CSF 100 mg/ml were used as CSF.
The progenitor growth/105 cells was at the
day 0: CFU-GM 28.5 ± 16.5, BFU-E 116 ±
79, CFU-GEMM 2 ± 2; at the day + 15:
CFU-GM 242 ± 104, BFU-E 245 ± 165, CFUGEMM 4 ± 4, at day +30: CFU-GM GM 100
± 54, BFU-E 262 ± 125, CFU-GEMM 2 ± 1.
One animal died after 31 days for intestinal obstruction. Till now only a case stopped
the immunosuppressive therapy and it is
alive and well over 60 days from K transplant: its progenitor growth was as follows:
at day +45 CFU-GM 42, BFU-E 2 and at
day + 60 CFU-GM 258 BFU-E: 12. In conclusion according to the actual data it is
possible to show the presence of
prolipherative activity of the hemopoietic
progenitors after 2 months from the double
transplantation (kidney and marrow). The
progenitor growth increase observed immediately after the transplants could be ascribed to cytokine production tied immunologic phenomenons. It is possible that the
increase of our serie numerousness and the
chimerism analysis, with the molecular biology, could corroborate such hypothesis.
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P474
IDARUBICINE, BUSULPHAN AND
CYCLOPHOSPHAMIDE FOR
ALLOGENEIC STEM CELL TRANSPLANT
IN MALIGNANT HEMOPATHIES AT
HIGH RISK
A.P. IORI, C. GUGLIELMI, A. ROMANO, S. BERNASCONI,
L. LAURENTI, G. GENTILE, W. ARCESE

Dipartimento di Biotecnologie Cellulari ed
Ematologia, Università La Sapienza, Roma, Italy
Since June 1996, we adopted a conditioning regimen that included Idarubicine (IDABUCY) in 24 consecutive patients (pts) (3
children) transplanted from an HLA-identical sibling for high-risk malignant hemopathy. IDA-BUCY included: idarubicine, 21
mg/m2/day c.i. days -12 e -11; busulphan,
4 mg/Kg/day from day -7 to -4; cyclophosphamide, 60 mg/Kg/day from day -3 to -2.
Donor cells (BM=18, PBSC=6) were infused
on day 0. GVHD prophylaxis was CSA in 5
pts and CSA+MTX in 19. Median age was
28 yrs (3-43), 3 CMV-ve pts had a CMV+ve
donor and 9 male pts had a female donor.
Diagnosis and disease phase at transplant
were: 8 ALL (2 Ph+ in CR1, 6 CR2, 2 more
advanced), 7 AML (4 CR2, 3 more advanced), 5 CML (3 CP2. 2 more advanced),
2 NHL (1 CR4, 1 resistant relapse), 1 MM in
CR1 e 1 RAEB-t chemoresistant. Twenty pts
were evaluated, 4 too early. All engrafted
in a median of 17 days (12-23). Grade IIIIV mucositis was observed in 92%, but was
not associated to an high transplant related
mortality (only 1 septic death). Acute GVHD
was observed in 11 pts (grade I=6, II=5)
responsive to 6MP (2 mg/Kg). With a median follow-up of 8 months (3-31) 6 pts
relapsed (5 in andanced phase at transplant) and 13 pts were alive in CR. Actuarial survival and EFS indicate that allogeneic trasplants from an HLA-identical sibling with the IDA-BUCY conditioning regimen is an effective and tolerable treatment
for pts with malignant hemopathies at high
risk.
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P475
NON MYELOABLATIVE CONDITIONING
CHEMOTHERAPY FOR ALLOGENEIC
STEM CELL TRANSPLANTATION IN
POOR RISK HEMATOLOGIC
MALIGNANCIES
T. DENTAMARO, L. CUDILLO, A. PICARDI, G. ADORNO,
M. POSTORINO, A. SCANZANI, A. TAMBURINI, F. BUCCISANO,
S. SANTINELLI, M. MASI, S. AMADORI

Hematology, University Tor Vergata, St. Eugenio
Hospital, Rome
In March 1997 we initiated a study to assess the feasibility of allogeneic stem cell
transplantation (alloSCT) from HLA matched
sibling donors after non myeloablative conditioning regimens in patients with advanced hematologic malignancies. 11 patients were enrolled in this study: 2 MDS, 5
MM, 1 CLL, 1 CML, 1 ALL and 1 NHL with a
median age of 58 years (39-66). 7 patients
received Fludarabine (30 mg/m2/d x 3 days)
with either Cytoxan at 300 mg/m2/d x 3
days (3 pts) or Thiotepa at 5 mg/kg/d x 2
days (2 pts) or Melphalan 100 mg/m2 (2
pt); 1 pt was conditioned with Cytoxan (300
mg/m2/d x 3 days) and Thiotepa (5 mg/
kg/d x 2 days). The last 3 pts received
Fludarabine (30 mg/m2/d x 4 days) and
Thiotepa (5 mg/kg x 2 days). 10 patients
received G-CSF mobilized peripheral blood
stem cells and 1 bone marrow. GVHD prophylaxis consisted of CSA either alone or
combined with short course MTX. Treatment
was well tolerated with minimal organ toxicity. Two pts maintained an adequate number of neutrophils and platelets throughout
the entire post transplant period. 1 pt (MM)
died on day +42 in aplasia for cerebral
bleeding. Full donor chimerism was docu-

mented in 10 patients on day +20. 9 pts
achieved CR: 3 pts (1 CML, 1 MM and 1
NHL) are alive in CR with extensive cGVHD
on day +365, +630 and +780, respectively;
2 pts (1 ALL and 1 MM) died in CR for IP on
day +42 and +120, respectively; 4 pts (2
MDS, 1 CLL and 1 MM) relapsed after 32,
44, 50 and 58 days from transplantation: 2
pts (1 CLL and 1 MM) are alive in relapse
on day +545 and +630 respectively; 1 MDS
pt died on day +74 for grade IV aGVHD
occurring after CSA withdrawal for disease
recurrence; 1 MDS pt died on day +290 for
progressive disease. 1 MM pt achieved a
PR (persistence of a rib plasmocytoma) and
died on day +150 for IP. aGVHD was documented in 7 pts: it was moderate in 5 pts;
severe aGVHD occurred in 2 pts (1 MDS
and 1 MM in CR) after CSA discontinuation
for disease recurrence and for renal toxicity, respectively. These data suggest that
non myeloablative Fludarabine-based chemotherapy is sufficient for allowing engraftment of donor hematopoietic cells with
minimal organ related toxicity. Further
manipulation of the GVL effect (donor lymphocyte infusion, IL-2) might improve control of residual disease in pts at high risk of
relapse.

P476
ALLOGENIC HEMOPOIETIC STEM
CELL TRANSPLANTS AFTER
NON-MYELOABLATIVE CONDITIONING
REGIMEN
M. MARTINO, G. CONSOLE, G. IRRERA, G. MESSINA,
A. DATTOLA, I. CALLEA, F. MORABITO, P. IACOPINO

Centro Trapianti di Midollo Osseo e terapie ematooncologiche sovramassimali, Dipartimento di
emato-oncologia, Azienda Ospedaliera BianchiMelacrino-Morelli, Reggio Calabria
Allogenic bone marrow transplantation is
an effective treatment for numerous hematological malignancies mediated by a Graftversus- Leukemia or -Lymphoma effect.
Transplant-related mortality, mostly associated to patient disease status and age,
limits the eligibility for such therapeutic
approach. New non myelo-ablative therapeutic regimens allow engraftment with
lower toxicity and mortality. We describe
our experience on mini-allograft in a 54year old female ANLL in 3rd remission phase,
in a 40-year old male myelodisplasia and a
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55-year old female CML in AP. Conditioning
regimens consisted of Fludarabine (30 mg/
m2 on days -10 to -5), Busulfan (4 mg/Kg
on days -6 and -5) and ATG (10 mg/Kg on
days -4 to -1). GVHD prophylaxis consisted
of cyclosporin-A. One patient had a neutropenia lower than 100/mm3. Number of
days with granulocytes <500/mm3 were 14,
8 and 20 and <1000/mm3 17, 19 and 23.
Platelet support consisted of 10 and 9 units
for myelodisplasia and ANLL, while no support was necessary for CML in AP. All patients developed WHO grade I mucositis.
WHO grade I acute GVHD was observed in
the ANLL patient while the CML-AP experienced a grade II. Median follow-up was 83.3
days (range 35-150). Survival was 100%.
Further observation is needed to evaluate
duration of remission and impact on survival. The relatively low toxicity in this
therapeutic regimen represents a valid alternative for allogenic transplant in older
patients or in patients with advanced disease.
Supported by Regione Calabria and UE

P477
REDUCING THE INTENSITY OF THE
CONDITIONING REGIMEN FOR
ALLOGENEIC HEMOPOIETIC STEM CELL
TRANSPLANTATION (HSCT) IN
ELDERLY PATIENTS
A.M. RAIOLA, F. FRASSONI, M.T. VAN LINT, T. LAMPARELLI,
F. GUALANDI, D. OCCHINI, N. MORDINI, G. BERISSO,
S. BREGANTE, A. LOMBARDI, A. BACIGALUPO
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kemia (n = 3 ), myelofibrosis (n = 1), multiple myeloma (n = 1), non Hodgkin lymphoma (n = 1). Fifteen patients (45%) had
advanced disease . Donors were HLA identical siblings and GvHD prophylaxis consisted of conventional CyA+MTX. The median cell infused /Kg of recipient body
weight was 4.3 x 108 (range: 2.3-10.3) for
bone marrow and 9.2 x 108 (range:5.614.3) for peripheral blood. Time to achieve
neutrophil counts of 0.5 x 109/L was 17 day
(range: 11-23). Acute graft versus host disease was present as minimal or moderate
in 16 patients, severe in 1. Chronic graft
versus host disease was limited for 18 and
extensive for 15 patients (11 PB vs 4 BM,
p=0.01). Cytomegalovirus infections was
present in 16 patients. The actuarial transplant mortality (TRM) is 22%, (28% in patients transplanted with PBSC vs 6% those
transplanted with BM). The actuarial relapse
rate is 40%, (23% and 57% respectively
for transplants in early and in advanced
phase of disease). Twenty six patients are
alive with a median follow up of 698 days
(range: 151-1550). This study suggests
that low dose THIO-CY is an alternative conditioning regimen for older patients: TRM
and cGvHD are particularly low in recipients of BM allografts.

P478
CYTOMEGALOVIRUS (CMV) RELATED
INTERSTITIAL PNEUMONITIS (IP) IN
ALLOGENEIC BONE MARROW
TRANSPLANTATION (ALLO-BMT)

Department of Hematology, Ospedale San Martino,
Genova, Italy

G. MARTINELLI, E.P. ALESSANDRINO, P. BERNASCONI,
D. CALDERA, A COLOMBO, L. MALCOVATI, M. VARETTONI,
C. BERNASCONI

We have explored a reduced dose of
thiotepa (THIO) and cyclophosphamide (CY)
in the conditioning regimen of 33 patients
with median age of 52 years (range: 4360) and who underwent an allogeneic hemopoietic stem cell transplants (HSCT) .
The dose was 10 mg/kg of thiotepa (THIO)
administered on day 5 and 50 mg/kg of
cyclophopshamide (CY) on days 3 and 2
(total dose 100 mg/kg). The source of HSC
was bone marrow for nineteen patients and
peripheral blood for fourteen which was infused without manipulation. The diagnosis
were chronic myeloid leukemia (n = 16),
acute myeloid leukemia (n = 5), myelodysplasia (n = 6), chronic lymphocytic leu-

Istituto di Ematologia, IRCCS Policlinico S.Matteo,
Pavia
In allo-BMT patients (pts) the incidence
of CMV infection is 50-90%. CMV related
IP occurs in almost 15% of cases with a
mortality of 30-50%; it represents 15-20%
of all causes of death. We retrospectively
studied 159 consecutive pts, affected with
haematological malignancies, submitted to
Allo-BMT, to evalue the incidence and the
autcome of CMV related IP. Ninety-three pts
were male and 66 were female; the median age was 34 years (range 17-55). Pretransplant recipient/donor CMV serology
was evaluated in all cases. CMV infection
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was diagnosed by presence of early viral
nucler antigen (EP65) in circulating PMN
(antigenemia). CMV antigenemia was
weekly performed: a positive signal
(PMN>=1) for CMV infection represented a
starting point for antiviral therapy with
Ganciclovir i.v.(10mg/Kg/die) for 21 consecutive days. In pts with clinical,
hysthological and/or radiological evidence
of CMV disease, combined therapy with
antiviral drug and specific Immunoglobulins i.v. (100.000 IU/Kg/every 2 days) was
started. CMV infection occurred in 87/159
cases (54%); the incidence of IP was 4.4%
(7/159). Five out of seven patients who
developed IP were early treated with combined therapy, three of them died; 2/7 patients who started treatment later died without response. In our study the incidence of
CMV pneumonitis was low, probably due to
the early diagnosis which allows a prompt
initiation of therapy; nevertheless the prognosis of IP-CMV related remains poor.

P479
PCR BASED PRE-EMPTIVE THERAPY OF
CMV AFTER ALLOGENEIC SC
TRANSPLANTATION
R.D. PELUSO, G.A. PALUMBO, C. SIMILI, G. MILONE,
F. LI GIOI, G. INGHILTERRA, F. INDELICATO, G. GUIDO,
G.O. MANENTI, T. FIANDACA, N. FILARDI, P. GUAGLIARDO,
R.GIUSTOLISI

Cattedra e Divisione di Ematologia con Trapianto,
Catania
Neutropenia is the main collateral side
effect of Ganciclovir (GCV).When used as
pre-emptive treatment of CMV reactivations
about 20% of patients present neutropenia (N<1000), and this lead to a consequent increase of mortality for bacterial and
mycotic infections. This effect has been reported both after prolonged pre-emptive
treatment (GCV 5mg/kg x 2 x 7/d. until
day + 100) and after intensive pre-emptive
treatment (GCV 10mg/kg x 14/d.). We have
used low dose schedule of pre-emptive
treatment, administrated for a short time.
GCV was begun at a dose of 10mg/kg/d x
7/d. (second positivity for DNA  CMV,
nested-PCR), the therapy was continued at
dose of 5mg/kg/d x 6/d/w, treatment was
stopped when PCR became negative. From
March 97 to April 99, 17 pts with age between 21y to 57y, undergoing to alloge-

neic peripheral blood stem cell or bone marrow transplantation were weekly monitored
for CMV  PCR, from day +10 to day +120.
Ten pts were CMV positive and had CMV
positive donor; 2 pts CMV positive but not
their donor and 5 pts were CMV negative
and had CMV positive donor. All pts had
developped aGvHD. Leukocyte  poor and
irradiated blood products were always used.
In 58,8% (10/17) there was CMV reactivation with PCR positivity, with a median at
+26 day (range +14 - +111). GCV treatment was continued for a median of 37 days
(range +14 - +51). Only one pts (1/17)
has presented, at 14th day of treatment,
neutropenia (N<1000) and thrombocytopenia (PLT<50000) and was stopped GCV
therapy and was started Foscavir. This pt
had received previously an autologous
transplant and after the second allogeneic
transplant did not showed a complete hematological reconstitution. In no case pts
presented infection symtoms related to CMV
disease (fever, pneumonia, diarrhoea, vomiting). Although this record of cases is small,
our experience of pre emptive therapy
seems associated to low incidence of neutropenia.

P480
CIDOFOVIR IN THE TREATMENT OF
CYTOMEGALOVIRUS (CMV) INFECTION
AFTER ALLOGENEIC STEM CELL
TRANSPLANTATION
E. TAGLIAFERRI, D. SOLIGO, D. LAMBERTENGHI,
A. DELLA VOLPE, C. ANNALORO, G. LAMBERTENGHI DELILIERS

Centro Trapianti Midollo, Ospedale Maggiore IRCCS,
Milano, Italy
CMV infection is one of the major causes
of morbidity and mortality after allogeneic
transplantation; ganciclovir and foscarnet
are the two drugs of choice but both have
important side-effects. Herein we want to
report our experience with cidofovir, a new
cytidine analogue with a long intracellular
half-life which inhibits DNA synthesis selectively. We treated eleven patients, with
a median age of 38 years (range 17-53),
affected by ALL (4 pts), Myeloma (3 pts),
AREB-t (2 pts), CML (1pt) and low-grade
non-Hodgkins lymphoma(1pt). All patients
and donors were CMV-IgG positive before
transplant, except one patient who was
negative with a positive donor. GVHD pro-
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phylaxis was CsA/MTX and the source of
stem cells was PBCS in 9 and BM in 2 patient, one of them receiving a matchedunrelated transplant. Four of them were
treated with low-dose metilprednisolone
(MP) for mild acute GVHD (0,5 mg/kg) and
two with 2 mg/kg MP for moderate aGVHD.
Eight patients received pre-emptive
therapy for CMV reactivation accordingly
to our cidofovir protocol (5mg/kg on day
0, 3 mg/kg on day 7 and than every 14
days at least until day +120 after transplantation); the MUD transplant patient
was under foscarnet prophilaxis and received cidofovir for CMV-reactivation; the
other two patients were treated for CMV
infection resistant to foscavir and
ganciclovir. One week after the second dose
of cidofovir (day 14 from the beginning of
treatment), all the pts were CMV-Ag negative except one who become negative one
week later. Only two patients presented a
transient CMV Ag-emia reactivation (12 and
3/2x10e5 cells) respectively 36 and 48
days after the beginning of cidofovir but
were negative a week later. All patients
completed the treatment except one patient who died for multiorgan failure and
one patient who had a concomitant severe
TTP. Nephrotoxicity was never observed
when a course of probenecid was administered with each dose; the drug was welltolerated, one patient presenting occasionally nausea and vomiting and another had
a mild urticarial reaction probably related
to probenecid. No interaction with
Cyclosporin A was detected and nobody
progressed to CMV disease. We conclude
that this treatment can be safely and effectively used in pre-emptive treatment of
CMV disease and in CMV infection resistant to classical treatment; the very long
half-life of the drug make it particularly
useful for the treatment of outpatients.
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P481
ACUTE GVHD PREDICTS CMV
INFECTION IN ALLOGENEIC BONE
MARROW TRANSPLANTATION: STUDY
OF 156 CASES
E.P. ALESSANDRINO, P. BERNASCONI, A. COLOMBO,
D. CALDERA, M. BONFICHI, G. MARTINELLI, L. MALCOVATI,
M. VARETTONI, 1C. KLERSY, C. BERNASCONI

Centro trapianti di midollo osseo, Istituto di
Ematologia; 1Servizio di Biometria Direzione
Scientifica, IRCCS Policlinico S. Matteo, Pavia
There is evidence in clinical transplantation that CMV might play a role in GvHD: in
recipients of cord-blood-derived stem-cell
transplant with prior CMV infection more severe GvHD has been described. Clear evidence, however, that CMV infection or acute
GvhD are risk factors for acute GvHD and
CMV infection respectively, is lacking. In this
study 156 patients affected with haematological malignancies who received bone
marrow transplant from an HLA identical
donor, were reviewed retrospectively in the
attempt to evaluate possible relationship
between acute GvHD and CMV infection.
The median age was 34 years ( range 1554), 90 were males, 66 females. Forty-eight
patients were affected with acute non lymphoid leukaemia, 25 with acute lymphoid
leukaemia, 49 with chronic granulocytic leukaemia, 4 with severe aplastic anaemia, 24
with myelodysplastic syndrome (MDS) or
acute leukaemia from MDS, 1 patient were
affected with non-Hodgkin-lymphoma and 1
with Hodgkin disease, 3 with multiple myeloma. Eight-seven patients developed CMV
infection evaluated as positivity for the early
nuclear pp65 protein antigen in circulating
neutrophils . Infection appeared at the median time of 36 days from transplant (range
20-1125). Acute GvHD occurred in 88 patients (88%) at the median time of 17 days
(range 6-95) from transplant. In 14 cases
CMV infection occurred before acute GvHD.
In forty cases, CMV infection was concomitant or followed acute-GvHD. CMV infection
was included in a Cox model as time-dependent variable in the attempt to establish its
value as predictor of acute GvHD: we did not
find any relationship (HR 1.17 (0.6-2.26),
while acute GvHD resulted to be predictor of
CMV infection (HR 1.88 (1.77-3.02) P=
0.008). In this study acute GvHD clearly
appears to precede and favour the development of subsequent CMV infection.
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P482
HIGH LEVELS OF ANTIPHOSPHOLIPID
ANTIBODIES ARE ASSOCIATED TO CMV
INFECTION IN UNRELATED
ALLOGENEIC STEM CELL
TRANSPLANTATION
A. MENGARELLI, C. MINOTTI, G. PALUMBO, P. ARCIERI,
G. GENTILE, A.P. IORI, W. ARCESE, G. AVVISATI

Dip. di Biotecnologie Cellulari ed Ematologia,
Università degli Studi di Roma La Sapienza
Antiphospholipid antibodies (APA) are a
family of autoimmune and alloimmune immunoglobulins that recognize protein phospholipid complexes in in vitro laboratory test
systems. These antibodies have been associated to several conditions (malignancies, autoimmune disease, infections, use
of drugs); moreover, a syndrome capable
of inducing thromboembolic disease has
been recently associated to the presence
of these antibodies. Aim of this prospective
study was to investigate the behaviour of
APA in subjects affected by hematologic
malignancies undergoing an allogeneic hematopoietic stem cell transplantation, in
order to evaluate wether or not this
behaviour may contribute to early detection of severe complications. From March
1996 to December 1997, 32 patients undergoing allogeneic stem cell transplantation (ASCT) were prospectively studied until day +180 from transplant. The mean
values of IgG and IgM anticardiolipin antibodies (ACA) increased in recipients stem
cells from unrelated donor, and a statistically significant difference in ACA IgG mean
value among unrelated and related transplanted patients has been demonstrated
from day +95 to +180 (day +95 P < 0.01;
day +120 and +150 P < 0.0003; day +180
P < 0.0005). Moreover, 100% of the subjects receiving stem cells from an unrelated
donor were high titre APA positive vs 35%
of the subjects receiving stem cells from a
related donor (P < 0.01). The reason for
such a difference may be due to the different incidence in documented CMV infection
in the 2 groups (83% vs 23%; P < 0.01),
as also indicated by the fact that APA positivity is significantly correlated with a CMV
infection (P < 0.05). No relation was found
among APA and conditioning regimen, acute
or chronic graft versus host disease (GVHD),
anticonvulsant or immunosoppressive

therapy. We did not observe any thromboembolic disorder or veno occlusive disease (VOD).

P483
THROMBOTIC THROMBOCYTOPENIC
PURPURA (TTP) LIKE SYNDROME IN
PATIENTS UNDERGOING ALLOGENEIC
HEMOPOIETIC STEM CELL
TRANSPLANTS AND THE LACTIC
DEHYDROGENASE (LDH)/PLATELET
INDEX
A. BACIGALUPO, D. OCCHINI, R. ONETO, B. BRUNO,
M. SORACCO, T. LAMPARELLI, F. GUALANDI, D. OCCHINI,
N. MORDINI, G. BERISSO, S. BREGANTE, M.T. VAN LINT,
A.M. RAIOLA

Dipartimento Ematologia Ospedale San Martino,
Genova, Italy
Thrombocytopenic thrombotic purpuralike syndrome (TTP-LS) is a serious complication of allogeneic hemopoietic stem cell
transplants (HSCT). Elevated lactic-dehydrogenase (LDH) levels and low platelet
counts are among the laboratory features
and a high LDH/platelet ratio (TTP index)
is a marker of this syndrome. We have
terefore asked the following questions : (1)
how many patients have an elevated TTP
index on day +30 after transplant, (2) what
factors are associated with a high TTP index, (3) is there a correlation with transplant related mortality (TRM) and (4) with
clinical symptoms. To answer these question we have analyzed 259 consecutive
patients udergoing an allogeneic HSCT,
from an HLA identical siblings (n=173), a
family mismatched member (n=22) or an
unrelated donor (n=64). The transplant was
unmanipulated in all cases: the source was
bone marrow (BM) in 199 and peripheral
blood (PB) in 60. The median age of the
patients was 37 (23-66). The median TTP
index on day +30 was 5, the 75 percentile
was 12. The only factor associated with a
significantly higher TTP index was transplant from an unrelated donor (p=0.01),
whereas age, gender of donor and recipient, phase of the disease were non predictive. The actuarial TRM was 25% vs 30%
(p=0.05) for a TTP index <=/> 5 and 22%
vs 48% for a TTP index <=/> 12
(p<0.00001). We therefore chose the 75
percentile as a cut-off. In multivariate COX
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analysis a TTP index of 12 was a good predictor of TRM (p<0.00001) after adjusting
for donor and recipient age and gender, donor group, phase of the disease, year of
transplant and number of cells infused. Of
the 52 patients with a TTP index >12, 19
underwent a plasma exchange (PEX) and
11 died (57%) compared to 14/33 deaths
in patients not treated with PEX (42%)
(p=ns). This study shows that 25% of patients undergoing an allogeneic HSCT have
laboratory signs of TTP like syndrome on
day +30, are more likely to develop clinical
symptoms and have a significantly greater
risk of transplant mortality. Because PEX
performed when clinical signs are overt,
does not seem to modify the outcome, patients with a high TTP index of >12, could
be candidates for a prospective trial of early
plasma exchange.

P484
MICROANGIOPATIC HEMOLYTIC
ANEMIA AFTER ALLOGENEIC
HEMATOPOIETIC STEM CELL
TRANSPLANTATION
C. ANNALORO, E. POZZOLI, V.G. BERTOLLI, E. TAGLIAFERRI,
A. DELLA VOLPE, D. SOLIGO, G. LAMBERTENGHI DELILIERS

Centro Trapianti di Midollo and Istituto di Scienze
Mediche, Ospedale Maggiore IRCCS and Università
degli Studi di Milano
Microangiopathic hemolytic anemia
(MAHA) is recognized with increasing frequency as a primary complication after hematopoietic stem cell transplantation
(HSCT). In our Institution, 11 out of 149
patients (7.4%) undergoing allogeneic
HSCT have developed full-blown MAHA.
They were seven males and four females
aged between 19 and 53 years (median 43).
The diagnoses leading to HSCT were AML
in three (two second HSCT), ALL in one (second HSCT), CML in two (one BC), NHL in
two, HD in one and multiple myeloma in
two; the stem cell source was bone marrow in five, cord blood in one and peripheral blood in five cases. The donors were
HLA-identical siblings in seven, MUD in two
and HLA non-identical relatives in two cases.
The diagnosis of MAHA was established
between 21 and 89 days after HSCT (median 41). In two of the patients, the MAHA
occurred as an isolated complication; the
other patients had different combinations
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of concurrent illnesses: interstitial pneumonia in five, hemorrhagic cystitis in six, acute
GVHD in five and hepatic VOD in four. Two
otherwise critically ill patients received no
treatment, four received plasma exchange
(PEX), three defibrotide alone, and two
(those with isolated MAHA) both PEX and
defibrotide. Only the last two patients are
still alive: one failed to respond to PEX but
had a complete response after defibrotide;
the other failed to respond to defibrotide
but partially respondend to PEX. The percentage of MAHA cases in the present series is rather low, since only the patients
with an unequivocal clinical and laboratory
picture were included; subclinical forms are
likely to be considerably more frequent.
Full-blown MAHA occurred predominantly
in the patients undergoing high risk HSCT,
and was generally a further complication
of an adverse outcome. Response to therapy
was very poor and, as also the literature
contains conflicting results, an optimal
therapeutic strategy is far from being established. This is particular frustrating since
MAHA may occur as an isolated life-threatening complication after an otherwise successful HSCT.

P485
LONG-TERM STABILITY OF
HEMATOPOIESIS FOLLOWING
ALLOGRAFT OF PERIPHERAL BLOOD
STEM CELL
A. INDOVINA, A. SANTORO, S. CANNELLA, R. SCIMÈ,
A.M. CAVALLARO, P. CATANIA, S. TRINGALI, L. CASCIO,
I. MAJOLINO

Divisione di Ematologia e Unità TMO, Ospedale
V. Cervello, Palermo
Recent studies have shown that hematologic recovery is more rapid after peripheral blood stem cell (PBSC) than after bone
marrow (BM) transplantation also in the allogeneic setting. The analysis of
haemopoietic chimerism after allogeneic
PBSC transplantation (PBSCT) can give the
definitive proof of the ability of PBSC to
ensure a complete and durable engraftment. We retrospectively assessed the
long-term stability and chimerism of hematopoiesis after allogeneic PBSCT in 34
patients with different hematologic disorders. The graft consisted of PBSC alone,
with a median of 82.2 x 104/kg (18.2-358.9)
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CFU-GM, 8.2 x 106/kg (3.9-24.1) CD34+
cells and 2.3 x 108/kg (0.9-8.6) CD3+ cells.
The hematologic counts (WBC,PLT,HCT)
were analysed at 1 (21 patients), 2 (17
patients), 3 (13 patients) and 4 years (6
patients), and the pattern of DNA
hypervariable regions (microsatellite and
minisatellite), was investigated by PCR. All
patients engrafted >0.5 x109/L PMN cells
and >50x109/L platelets at a median of 14
and 15 days, respectively. Twenty-one patients were evaluated for long-term graft
performance. The hematologic count remained stable during the whole period
observation and none of the patients experienced late graft failure. Full-donor or
mixed hemopoiesis was demonstrated early
post graft in all patients and the chimera
remained stable over time. Allogeneic transplantation with unmanipulated PBSC ensures fast and stable engraftment.

P486
HEMATOLOGIC RECOVERY AFTER
ALLOGENEIC BONE MARROW
TRANSPLANTATION (alloBMT)
A. DOMINIETTO, A.M. RAIOLA, M.T. VAN LINT, T. LAMPARELLI,
F. GUALANDI, D. OCCHINI, N. MORDINI, G. BERISSO,
S. BREGANTE, F. FRASSONI, A. BACIGALUPO

Dipartimento di Ematologia Ospedale San Martino,
Genova, Italy
Unmanipulated allogeneic BMT results in
early and rapid engraftment and several
reports have analyzed predictors, such as
cell dose, donor type and the use of growth
factors. On the contrary, there are few reports on the quality of hematologic reconstitution at a later stage, 1-12 months postBMT, at a time when many patients experience decreasing peripheral blood counts
associated with events such as graft versus host disease and infections. In the
present study we have analyzed factors influencing platelet recovery after alloBMT in
355 patients (148 CML, 109 AML,
66 ALL, 32 OTHERS) who received an
unmanipulated hemopoietic stem cell transplant (HSCT). The donor was an identical
sibling (bone marrow in 267 and peripheral blood in 15), a matched unrelated donor (MUD) (n=68) or an identical twin
(n=5). GVHD prophylaxis consisted of
cyclosporin A (CS) with or without methotrexate (MTX). The conditioning regimen

was for all patients cyclophosphamide (CY)
and fractionated total body irradiation (TBI)
(12 Gy in 102 and 9.9 Gy in 253 patients).
Median (range) platelet counts on day 20,
50, 100, 200, 365, 730 were (X10^9/l)
respectively 23, 85, 94, 125, 162, 195. Factors negatively influencing platelet counts
on days 51-100 were acute GVHD grater
than II (p<0.017), cell dose < 4.1 x10^8/
kg (p<0.011), and an unrelated donor
(p<0.0001). There was no difference in
platelet counts at day 50 or 100 between
recipients of HLA identical BM or PB grafts:
both groups had 25% of patients with low
counts. Eighty-nine patients died of treatment related mortality (TRM) (25%) at a
median interval of 106 days (8-2661): in
these patients platelet count was significantly lower as compared to patients surviving in the interval day 21-50 and 51100 post-alloBMT (respectively 50 vs
98x109/L and 43 vs 107x109/L, p<0.013).
This retrospective analasysis showed that
the most significant determining graft function, as determined by platelet recovery
after alloBMT, were GVHD grade II or more,
an unrelated donor and a lower number of
reinfused donor cells. In addition also HLA
identical sibling transplants may have problems of hematologic reconstitution, with
25% of the patients having less than
60x10^9/l on day 51-100.

P487
CYTOKINE PATTERNS AFTER
MISMATCHED HEMATOPOIETIC
TRANSPLANTATION
I. VOLPI, K. PERRUCCIO, M. CASUCCI, A. TOSTI, L. RUGGERI,
M. CAPANNI, E. URBANI, M.F. MARTELLI, A. VELARDI

Dipart. di Medicina Clinica e Sperimentale, Sez. di
Ematologia e Immunologia Clinica, Univ. di Perugia
Full haplotype-mismatched hematopoietic
stem cell transplants have recently been
employed for treatment of bad-risk leukemia patients lacking a matched donor (N
Engl J Med, 339:1186, 1998; Blood, 1999,
in press). No post-grafting immune suppression is required for GvHD prophylaxis.
Successful engraftment and lack of GvHD
clearly indicate adequate immune suppression is achieved on either the recipient and
the donor side. The untoward effects are a
very slow immune recovery and high infection rate. To understand the mechanisms
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responsible for post-grafting immune suppression, we analyzed PBMC type-1 and
type-2 cytokine mRNA profiles at various
times post-grafting. Early post-transplant,
i.e., at 15-25 days, we predominantly detected IL-10. Subsequently, IFN-γ and IL-4
appeared, but IL-12 failed to be expressed
in monocytes up to 12-20 months postgrafting. In contrast to donor CD4+ cells,
nearly 100% of the post-grafting CD4+
clones expressed IL-4 and IL-10, and many
failed to express IL-12Rβ2-chain mRNA.
When antigen (candida)-specific T cell responses could first be elicited in vitro 18
months post-grafting, they exhibited a type2 cytokine component (IL-4), typically absent in normal donors. It is possible that
the early IL-10, by down-regulating IL-12
production in monocytes, contributes to the
early (beneficial) immune suppression.
However, this may subsequently prevent the
development of protective type-1 responses
and favor non-protective type-2 responses.
The same, type-2, cytokine pattern and
failure to develop immunity to fungi are
found in a murine bone marrow transplantation model (L. Romani and coll.). In this
model, immunity to fungi can be improved
by post-grafting anti-IL10 Ab and sIL-4R
treatment. Combined information from clinical and experimental transplants may guide
future therapeutic interventions aimed at
accelerating the post-grafting immune recovery. AIRC grant to A.V., and FIRC fellowships to I.V. and L.R.

P488
MYCOPHENOLATE MOFETIL (MMF) AS
THERAPY FOR REFRACTORY CHRONIC
GVHD (cGVHD) IN CHILDREN
RECEIVING BONE MARROW
TRANSPLANTATION
A. BUSCA, E.M. SAROGLIA, E. LANINO*, E. VASSALLO,
F. FAGIOLI, L. MANFREDINI*, T. EMANUELI*, G. DINI*,
B. NICOLINI#, A. TAGLIABUE#, C. UDERZO#

Dept. of Pediatrics, University of Turin;
*Istituto Giannina Gaslini Genova;
#
Dept. of Pediatrics, University of Milan, Monza
MMF is an alternative immunosuppressant
which inhibits the de novo pathway for purine synthesis. The aim of present study
was to evaluate the safety and efficacy of
MMF as therapy for cGVHD in 14 children
aged 3-16 years, with hematological disor-
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ders who received allo-BMT from HLA-id sibling (n=8), or matched unrelated donor
(n=6). In 12 patients, 98-610 days after
BMT, extensive cGVHD developed and was
unresponsive to conventional therapy including CSA (n=11), PDN (n=10), Thalidomide (n=3), Azathioprine (n=3),
photopheresis (n=3) or MTX (n=2); 2 patients developed limited cGVHD. The main
indications to start MMF were either progression of extensive cGVHD despite treatment (n=10), occurrence of CSA/FK506associated toxicity (n=2), or both (n=2).
Patients were treated with MMF at the dose
of 20-35 mg/Kg/day in addition to CSA and
PDN (n=7), PDN ± photopheresis (n=3),
CSA (n=2), CSA-PDN and PUVA (n=1), or
Azathioprine (n=1). The time from the onset of cGVHD to the initiation of MMF treatment ranged between 18-2271 days (median 630). A significant clinical improvement was noted in 3 (23%) of the 13
evaluable patients, a moderate improvement was observed in 6 (46%) patients and
was asssociated to a significant dose reduction of steroid dosage in 4 cases; 1 (8%)
patient with limited cGVHD who could no
longer receive CSA/FK506 due to severe
complications showed no change in clinical
extension of the disease, but steroid dosage could gradually be reduced; 3 (23%)
patients had no response. The median duration of therapy was 5 months (range 115); MMF was discontinued after 15 days 
6 months in 6 patients for the following
reasons: parents choice (n=2), liver toxicity (n=2), poor compliance (n=1) and no
response (n=1). Adverse GI events were
observed in 4 patients, 2 developed severe liver toxicity (n=2), and 1 leukopenia; 4 patients experienced opportunistic
infections. All patients are currently alive,
12 have karnofsky scores ≥70%; 10 patients
have active cGVHD requiring immunosuppressive therapy. These preliminary results
suggest that MMF can be used safely in
children with cGVHD. Prospective clinical
trials are needed to assess the impact of
MMF in the treatment of cGVHD.
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P489
MEMBRANOUS GLOMERULONEPHRITIS
IN ONE PATIENT SUBMITTED TO
ALLOGENEIC PERIPHERAL BLOOD
STEM CELLS (PBSC)
TRANSPLANTATION: A SINGULAR
PRESENTATION OF CHRONIC GvHD
(cGvHD)
M. VARETTONI, E.P. ALESSANDRINO, C. ESPOSITO*,
P. BERNASCONI, D. CALDERA, A. COLOMBO, G. MARTINELLI,
G. FASOLI*, L. MALCOVATI, C. BERNASCONI

Institute of Hematology and Operative Unit of
Nephrology*, IRCCS Policlinico San Matteo, Pavia
Kidney is seldom a target of cGvHD. As
far as we know, renal involvement in cGvHD
has been described only in patients submitted to allogeneic bone marrow transplantation. Here we report a case of membranous glomerulonephritis associated with
cGvHD in one pt submitted to allogeneic
PBSC transplantation. A male, aged 56, affected with ANLL from MDS refractory to
conventional treatment, was submitted to
allogeneic PBSC transplantation from an
HLA-identical brother. GvHD prophylaxis
was performed using cyclosporine A (CyA),
metylprednisolone (MP) and a short course
of methotrexate (MTX); CyA was discontinued on day +25 because of intolerance
and prophylaxis was continued with steroids
given along with MTX, administered once
weekly up to day +56. On day +110, pt
developed extensive de novo cGvHD, involving skin and mucouses, which was wellcontrolled by steroids. On day +510, the pt
experienced nephrotic syndrome, associated with an exacerbation of cGvHD. Determination of autoantibodies resulted
negative. Skin biopsy showed the histological picture of GvHD; we performed a renal
biopsy, by which a diagnosis of membranous glomerulonephritis was established.
The pt was treated with prednisone 1 mg/
kg/day, with initial amelioration within 2
weeks; two months later, edema and massive proteinuria reappered, despite therapy
with corticosteroids, prompting us to start
cyclophosphamide; during the treatment
the pt died of pulmonary embolism. The
contemporary onset of nephrotic syndrome
and exacerbation of preexistent cGvHD suggests a common pathogenesis for both
events. In our pt nephrotic syndrome developed late and had a rapid evolution;

therefore, we recommend a prolonged surveillance after transplant and a prompt beginning of immunosuppressive treatment.
In our case, response to treatment was transitory, maybe due to the use of steroids
alone.

P490
LIVER NODULAR REGENERATIVE
HYPERPLASIA AFTER ALLOGENEIC
BONE MARROW TRANSPLANT
A. LUCANIA, G. DE ROSA, L. PEZZULLO, P. MURETTO°,
B. ROTOLI

Depts. of Hematology , Federico II University,
Medical School, Naples and °Pathology, Hospital
S. Salvatore, Pesaro, Italy
A 35 year old patient suffering from
chronic myeloid leukemia in chronic phase
underwent allogeneic bone marrow transplant (BMT) from his HLA identical brother.
Conditioning regimen was BuCy2 and MNC
infused were 1.6x108/Kg. On day +33 a
grade IV acute cutaneous GvHD occurred,
successfully treated with high doses of steroid. At +6 months, because of a suspicion
of hepatic GvHD (increased ALT, AST, γGT,
ALP and bilirubin, with negative virologic
pattern) the patient underwent liver-biopsy,
which showed a picture of liver injury probably related to pharmacologic toxicity. Reduction of the pharmacologic load was initially followed by improvement of hepatic
parameters, but after some weeks a new
increase of hepatolysis and cholestasis indexes occurred. A repeat liver-biopsy documented regenerative nodular hyperplasia
(NRH). NRH is a rare complication due to
altered liver perfusion, that may cause portal hypertension. Only histology may distinguish between liverGvHD, viral reactivation, pharmacologic toxicity or injury as a
consequence of altered perfusion. At +13
months from BMT, liver enzymes fluctuate
and the patient is monitored for his NRH.
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P491
RAPID IMMUNE RECONSTITUTION IN
MM PATIENTS AFTER ALLOGENEIC
PBSC TRANSPLANTATION
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F. RE, D. RONDELLI, G. BANDINI, M.A. LAUDADIO,
D. RASPADORI, B. SENESE, M. ARPINATI, M. STANZANI, S. TURA

P492
EVALUATION OF BONE MASS BY
ULTRASOUND DIGITAL
OSTEODENSITOMETRY AFTER
ALLOGENEIC BONE MARROW
TRANSPLANT

Istituto di Ematologia e Oncologia Medica
Seragnòli, Università di Bologna

M. PICARDI, °L. TOUCHMANOVÀ, C. CALIFANO, °A. ESPOSITO,
G. DE ROSA, P. DELLA CIOPPA, B. ROTOLI, C. SELLERI

In this study we analyzed the immune
recovery of 13 MM and 19 AML or CML patients receving G-CSF mobilized peripheral
blood stem cells allogeneic transplantation
from HLA-matched siblings.Healthy donors
received a treatment with G-CSF at10 µg/
kg/d x 5 d s.c. and collected PBSC on day 5
and 6. All patients but 1 received
Csa+methotrexate and 1 Csa+prednisone
as GVHD prophilaxis. Patients received a
median number of 7 x 106 CD34+ cells/kg,
14 x 108 mononuclear cells/kg and 245 x
106 CD3+/ kg. By flow cytometry we analyzed the phenotype of T cells (CD3, CD4,
CD8), NK (CD16, CD 56, CD57) and B
cells(CD19) at 1, 2, 3, 6 and 12 months
after transplant.MM patients exhibited a
faster immunologic reconstitution with a
median CD4+ cell number = 370/µl at 6
months and = 710/µl at 12 months, while
patients with myeloproliferative disorders
showed 280 CD4+ cells/µl at 12 months
after transplant. At this time the CD4:CD8
ratio was normal in patients with MM and <
0.5 in the other patients. MM patients
showed also higher numbers of B and NK
cells. 11 patients (3 MM, 5 CML, 3 AML) of
32 developed acute GVHD grade II-IV and
GVHD+ patients exhibited a smaller CD4+
and CD8+ median number than GVHDpatients at any time-point observed. However, even considering only GVHD- patients,
the CD4+ T-cell recovery was significantly
higher (p<0.05) in MM than in patients with
myeloproliferative disorders. In conclusion,
our data suggest that allogeneic PBSC
transplantation allows a rapid immune recovery in MM patients, potentially reducing
the transplant related mortality.

Division of Hematology and °Endocrinology,
Federico II University, Naples
Long-lasting high-dose steroid therapy,
gonadic failure and prolonged immobilization may induce alterations of bone mass
in long-term survivors after bone marrow
transplantation (BMT). Using a ultrasound
digital osteodensitometer (DBM Sonic
1200, Igea, Carpi, Italy), we have measured the propagation speed of ultrasounds
through the second, third and fourth proximal phalanx of the non- dominant hand in
14 patients (7 males and 7 female; mean
age 27 years, range 20-51) transplanted
from HLA identical sibling (6 LMC, 6 LMA,
1 HD, 1 SAA), submitted to different types
of conditioning regimens and to GVHD prophylaxis with ciclosporin-A and short course
methotrexate. Bone mass was measured
as Z-score, that assesses the standard
deviation (SD) in comparison to the mean
values of bone mass of sex/age matched
healthy subjects, automatically calculated
from the densitometer program. A Z-score
lower or higher than 1 points out a bone
mass of a SD above or under the average
of the control subjects. At time of testing
(mean follow-up after BMT 37 months,
range 12-96), all patients were in complete remission from their disease and
showed normal values of calcium, phosphorus, alkaline phosphatase, thyroid hormones, hypophyseal gonadotropins and
sexual hormones (during substitutive
therapy). 9/14 patients showed a Z-score
< -1 SD and 6 of them values <-1.5 SD
(compatible with the diagnosis of
osteopenia) in comparison to normal values. We could not document a significant
correlation between reduction of bone mass
and duration of steroid treatment or of
gonadic insufficiency after BMT, probably
due to the limited number of patients examined. Our findings suggest that after
allogenic BMT bone mass decrease is a frequent late complication which can be rec-
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ognized with the ultrasound digital osteodensitometry, a fast, simple and unexpensive method.

P493
UNRELATED DONOR SEARCH AND
TRANSPLANT: INTENTION TO TREAT
ANALYSIS ON 114 CONSECUTIVE
PATIENTS
S. GUIDI, A. BOSI, L. LOMBARDINI, R. SACCARDI,
A.M. VANNUCCHI, P. ROSSI FERRINI

BMT Unit, Dpt Hematology Azienda Ospedaliera
Careggi, Firenze, Italy
From 1989 to March 1999 an unrelated
donor (UD) was searched for 114 consecutive hematological pts referred to our BMT
Unit; 68 male, 46 female,52 early, 62 advanced; mean age 28 years old (range848). 55 UD (48%) were identified and 45
pts were transplanted (81%) 1 patient is
waitinig for transplant and the remainig 6
have not been transplanted because of disease progression and three for refusal. The
mean interval from formal search to transplant was 192 days (range 88-1126).
DIAGNOSIS

N°

UD-BMT

CML
ALL
AML
SMD
SAA/MM
TOTAL

53
37
14
8
2
114

24
14
3
45
0
45

EARLY-ADVANCED

13-11
6-8
0-2
1-4
0
20-25

Overall survival of the 45 BMT patient was
38 % and 0 for the 69 who failed to find an
UD, the difference between the two curves
was not statistically significant but only
transplant group curve reached a plateaux.
Main failure causes was TRM in the BMT
group and disease progression in the other
one.
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P494
OUTCOME OF BONE MARROW
TRANSPLANT USING UNRELATED
DONOR IN 35 PATIENTS WITH
HEMATOLOGIC MALIGNANCIES
A.A. COLOMBO, E.P. ALESSANDRINO, P. BERNASCONI,
D. CALDERA, G. MARTINELLI, M. VARETTONI, L. MALCOVATI,
M. MARTINETTI*, C. BERNASCONI

Centro Trapianti di Midollo Osseo, Istituto di
Ematologia, Servizio di Immunoematologia e
Trasfusione, IRCCS Policlinico San Matteo, Pavia
Between 1990 and February 1999, thirtyfive consecutive patients (18M and 17F)
with hematological malignancies underwent
to MUD transplantation from donors who
were identical for HLA -A, -B, -DR, by serologic (6pts) and by molecular typing, restriction fragment length polymorphism and
sequence-specific oligonucleotide probe
hybridization analyses, (29 pts). By molecular typing, 5/29 patients were mismatched
for DR-B3 or DR-B4/5, and 6/29 for DQ-B;
one was DQ-A mismatched and 8/29 were
mismatched for C antigens. Two patients
had a combined mismatched for DR-B3/4
and C (1 pt) and DQ-B and C (1 pt). The
median age was 32 years (range 17-51).
The diagnosis were: 15 CML ( 9 C-Ph; 6
Acc.Ph); 2 SAA; 5 MDS (1RA; and 4 AREBT) and 12 AL (5 ALL, 7 ANL), 5/12 AL pts
were in CR, 8/12 pts were relapsed. All
patients received acute GVHD prophylaxis
with the combination of ciclosporine (CSA),
Methotrexate (MTX) and methilprednisolone
(MP). The preparative regimen consistent
of total body irradiation (TBI) and
Cyclofosfamide (Cy) 60mg/Kg daily for 2
days, (24/35), TBI plus Cy and ATG (10 pts)
or thiotepa (1 pts). Median infused cells
were 2,9 x108/kg (range 1-5). All patients
except two engrafted; 7 patients died early
of regimen-related toxicity. Ten of 35 patients developed grade >II acute GVHD; in
6 of which GVHD was fatal. Height patients
suffered from limited chronic GVHD and
12pts from extensive chronic GVHD. Two
patients died for renal or pulmonary c-GVHD
complications. Seven patients died of sepsis, 2 of VOD, 3 developed fatal cerebral
hemorrhage, 1 viral encephalitis, 4 pneumonia, 1 CMV disease. Two patients with
AL died of relapsed disease. The median
follow-up is 375 days (range 8-3650) and
the 32% of patients are alive at 3650 days.
Multivariate analysis shows that disease
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status, age (< 29y) were significant prognostic variables associated with better survival: 55% vs 10% (p=0.003).

P495
MATCHED UNITS AVAILABILITY FOR
ITALIAN PATIENTS AS A FUNCTION OF
A CORD BLOOD POOL SIZE
S. RENDINE, E. S. CURTONI, P. FRANCIA DI CELLE,
L. BERTOLA, I. BORELLI, F. MARIN, M. BARBANTI*,
P. SARACCO^, L. FAZIO^, E. GAY^, A.M. DALLOMO

Immunologia dei Trapianti - Molinette - Torino;
IBMDR - Ospedale Galliera - Genova*;
Torino Cord Blood Bank-OIRM-Torino^
The highly polymorphic nature of HLA
system reduces the probability that a patient will find an HLA-compatible unrelated
donor (MUD), especially for patients belonging to regions or ethnical groups not well
represented, even if International Registries
(BMDW) contain more than 5 million of individuals. Recently, umbilical cord blood
(CB) was also used as a source of stem cells,
reducing the risk of GVHD, then allowing <
2/6 HLA mismatched (MM) transplants.
Seven institutions in Italy have started
CB collection as member of GRACE
(Gruppo Raccolta Amplificazione Cellule
Emopoietiche); the Turin Cord Blood Bank
(TCBB) started its activity in 1995: it consists of 554 selected units, collected in Piedmont and preserved by the OIRM in Turin.
CB units are submitted to quality controls
foreseen by GRACE: HLA typing is performed both by serology and molecular biology techniques. In this study we analyzed
the genetic heterogeneity of HLA genes
among Piedmont samples of MUD and CB,
in order to better estimate the local CB pool
size requirement, referred to the feasibility
of completely and partially matched transplantation for Italian hematological patients
(IP). We included in the genetic analysis:
475 CB units, 1840 MUD fully typed at registration and 1890 IP for which Italian Bone
Marrow Registry (IBMDR) activated a search
from 1989. We obtained the following results: a) HLA-A,-B and -DR gene frequencies in CB units and MUD groups are not
significantly different; the observed distribution of HLA phenotypes for the three loci
provide a good fit to the Hardy-Weinberg
proportions; b) as the two groups of stem
cells sources resulted not genetically dif-
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ferent, the probability of finding complete
or partial matches as a function of donor
pool size was determined considering subsamples randomly selected from the 1840
local MUD. The search simulation showed
that the percentage of IP matched with a
stem cell unit increases rapidly if 1 or 2 MM
are accepted, reaching a proportion of 90%
just with an inventory of about 500 units.
Other groups obtained the same results on
the basis of estimated frequencies for their
populations. Our simulation, based on actual HLA gene frequencies, showed that the
probability to find an HLA compatible donor increases rapidly if partial match is accepted, whereas the increment is not so
remarkable increasing the CB units inventory: therefore, CB banks should aim to
acquire efficient quality systems to be internationally competitive, increasing the
number of units from ethnic groups not well
represented in BMDW.

P496
AVAILABILITY OF CORD BLOOD UNITS
IN THE BONE MARROW DONOR
WORLDWIDE (BMDW) REGISTRY AND
IN A SMALL LOCAL REGISTRY.
A SIMULATION STUDY
T. FIANDACA, G. MILONE, G.O. MANENTI, M.P. AZZARO,
G. SORTINO, C. PAFUMI, F. INDELICATO, G. GUIDO,
R. GIUSTOLISI

Cattedra e Divisione di Ematologia con Trapianto,
Catania
The usefullness of a Bone Marrow Donor
Registry is dependent by at least two factors: the number of HLA aplotypes represented in the registry and the genetic heterogeneity between donor and patient
populations. Here we report a simulation
study done on 46 patients (pts), in order to
evaluate the real likelihood to find a cord
blood (CB) unit with 4/6 antigens match in
the Bone Marrow Donor Worldwide (BMDW)
Registry. All these patients were diagnosed
with an hematological disease treatable with
Bone Marrow Transplantation (BMT), in our
center, during the last year. Eighteen out of
the 46 pts (39%) identified an HLA matched
family donor. Twenty-eight pts (61%) lacked
an appropriate family member donor, and
therefore a search for a matched unrelated donor (MUD) or CB unit was done.
Fiftheen out of 28 pts (53%) found 1 or >1
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MUD, by serologic or low resolution molecular typing. The remaining pts (13/46) identified 1 or >1 CB units, in particular only
one CB unit was phenotypically HLA
matched, whereas in the remaining 12
cases there was a disparity for ≥ 1 HLAantigens. Further simulation study was performed in our local registry of n° 319 volunteer donors and we found n° 4 hypothetical CB units (n°2 matched and n° 2
mismatched, respectively) for other n° 4
pts. This study confirms that BMDW registry provides a stem cell donor for almost
90-100% of the pts, if one accepts a donor
with a single or two mismatched antigens.
However, the likelihood of finding a CB unit
with higher degree of matching is still limited. Our data also shows that a local registry, even of small dimension, may contribute significantly in finding a matched
CB units.

P497
UNRELATED DONOR CORD BLOOD (CB)
TRANSPLANTATION: SELECTION OF
MATCHED UNITS
A. BUSCA, F. NESI, E. VASSALLO, F. FAGIOLI,
E.M. SAROGLIA, M. BERGER, P. SARACCO, A.M. DALLOMO*,
E. MADON

Department of Pediatrics, University of Turin *Transplant Immunol Molinette, Turin
CB transplantation is increasingly used as
a new source of hemopoietic stem cells. As
a result, programs for the banking of unrelated donor umbilical CB have been established worldwide. Here we present the preliminary results on the outcome of searches
for potential unrelated donor CB grafts performed by the Dept of Pediatrics-University of Turin. Between December 1994 and
March 1999, 45 children with hematological malignancies (n=36) and congenital
disorders (n=9), who lacked an appropriate family-member donor, began the search
for a match CB unit. At the same time 31/
45 patients entered the program of search
for an HLA-matched unrelated bone marrow donor. At the time of initial search,
patients had a median age of 9 years (range
1-30) and a median body weight of 28 Kg
(range 8-64); all patients except 1 were
caucasian. Patients had searched for a CB
unit through the Netcord Database, the
French Cord Blood Bank, the Belgian Red

Cross-Marrow donor Program Registry and
the New York Blood Center. Matching criteria for an HLA-matched unit required the
CB to share at least 4 HLA antigens with
the recipient after DRB1 high resolution
typing. 23 units from donors who were initially matched with the recipient for at least
4 of the recipients six HLA-A,B and DR antigens at low resolution (n=12, 4/6 antigens match; n=11, 5/6 antigens match)
were not typed for HLA-DRB1 alleles by high
resolution DNA analysis and were not
evaluable. 6 patients did not identify a suitable CB unit. At least one CB unit fulfilling
the matching criteria was identified for 16
candidates: 1 of the 16 units was matched
for 6/6 HLA antigens, 5 for 5/6 and 10 for
4/6. 12 patients identified a MUD; 7 patients found both a volunteer bone marrow
donor and a match CB unit, 5 of these received a CB transplant because of rapidly
evolving disease. When a match CB unit
was available the median time to its identification (DRB1 DNA typing) was 81,5 days
(range 12-815) and the median number of
nucleated cells/Kg recipients body weight
was 5,7 x 107 (range 2,5-19,1). 9 of the 16
patients (56%) for whom a suitable CB unit
was identified actually received the transplant; for 5 patients different therapeutic
strategies were pursued, 2 patients had
progression of their underlying disease. The
median time to transplantation was 3,5
months (range 1-7) from initiation of a
search and 30 days (range 13-112) from
identification of a match CB unit.

P498
CORD BLOOD BANKING FOR RELATED
ALLOGENEIC AND AUTOLOGOUS USE:
A MULTICENTRE EXPERIENCE
P. SARACCO, A. PICARDI*, M. SCRENCI*, D. ADORNO*,
A. CALUGI*, D. CARMINI*, G. CORNAGLIA, A. DALLOMO,
R. DAMELIO*, A. PIGA, L. PERUGINI, W. ARCESE*,
A. AMADORI*, E. MADON

Torino e Roma Cord Blood Banks
Cord blood (CB) progenitor cells, obtained
from related and unrelated donors, have
been used increasingly as an alternative to
marrow. CB stem cells (CBS) represent an
optimal vehicle for gene therapy based on
the high efficiency of transduction.
Precautory collections of CB for autologous
use may occur to treat previously diagnosed
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or suspected hereditary disorders, or to
treat future disease, in families at high risk
of developing stem cell curable diseases,
prior gene therapy or other manipulation
of autologous CBS; collections for related
allogenic transplant may occur to treat first
degree relatives, mainly siblings, already
affected or potentially at high risk of being
affected by stem cell curable diseases.
These selected collections may be acceptable at the expenses of public resource, but
overall costs should be restrained and
guidelines policies with minimal standard
requirements should be provided. We report on the experience of the parallel family CB banking program established at 2
GRACE CB Banks (Torino-Az.OIRM S.Anna
e RomaUniv. La Sapienza/Tor Vergata Az.
S.Eugenio). These banks started their activity respectively in 1990 and 1994 and
achieved ISO9000 QS certification in 1998
, within GRACE Network. Selection and recruitment of cases mainly occur: 1) from
physicians or health services who follow
patients with current transplant needs (
90%), 2) during medical history selection
of donors for the unrelated bank (less than
1%), 3) from genetic counselling and prenatal diagnosis services (9%). Total dedicated units collected were: 129 (125 for
related and 4 for autologous use ). Type of
diseases: leukemia/ myelodispl. sy. 71, PNH
1, hemoglobinopathies 25 , lymphoma 6,
marrow failure sy. 7, neoplasms 10, other
9. HLA compatibility among units already
eligible for transplant was 20 % and the
transplants performed were 5.The following issues for related CB banking are still
under discussion : time of storage, ownership of CB, modalities for donation and
transfer of units to the unrelated CB bank;
moreover it is mandatory to define a specific informed consent and inclusion criteria (diseases and degree of consanguineity).

P499
CORD BLOOD SELECTED COLLECTION
IN β THALASSEMIA MAJOR
A. VITUCCI, A. PIETRAPERTOSA, M. CAPOCASALE, A. PALMA,
N. TANNOIA

Chair of Hematology II  University of Bari
The high levels of stem and ancestor cells,
the low alloreactivity, the low incidence of
GVHD, the low infection of CMV, the fast
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availability have pointed the indication of
using of cord blood as an alternative or addition to bone marrow transplant therapy
of many neoplastic haematologic, hereditary haematologic diseases. A collection
Center of cord blood works in Chair of Hematology II of Bari and cooperates with
Milan Cord Blood Bank. We developed an
activity of selected collection for β Thalassemia Major patients; we mean selected
those collections realized for families whose
member is affected by β Thalassemia Major. We collect cord blood in risk couples for
ß Thalassemia to whom we have performed
prenatal diagnosis at 10th week of pregnancy by DNA analysis and resulting normal homozygous or heterozygotes. Simultaneously we performed HLA early genomic
characterization for valuating the hystocompatibility. When hystocompatibility is
determined cord blood collection have been
planned at birth c/o Gynaecolocic Clinic of
University of Bari. Collection is performed
with a closed system method and afterwards criopreservated in the Milan Cord
Blood Bank. To date about 30 colletions have
been performed, 18 for β Thalassemia. 3
patients have been successfully transplanted and are +29, +26 and +19 months
respectively. The developement and implementation of selected collection represents,
to results of our operative unit, a model of
job useful to therapy of genetically transmitted and onchoematologic diseases.

P500
INCREASED UMBILICAL CORD BLOOD
VOLUME RECOVERY USING A
NEWDEVICE
O. BELVEDERE, W. MALANGONE, C. FERUGLIO, L. DOROTEA,
A. DONINI, G. DEL FRATE, P.G. SALA, A. DEGRASSI

Consorzio Fenice, Dip. di Pat. e Med. Sper. e
Clin.,Dip. di Sci. Chir., Università di Udine; Lab. di
Anal. Chim.-Clin., Osp.di Udine; Div. di Ostetricia,
Osp. di S. Daniele del Friuli
A major problem with the use of placental/umbilical cord blood (UCB) forhematopoietic stem cells transplantation is the
limited amount of bloodthat can be obtained
from a single collection. In this study we
evaluatedthe improvement of UCB volume
recovery using a new device. After blood
harvesting for routine testing (average of15
ml), UCB was collected from each placenta
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following commonly used procedures. At the
end of UCB flow by gravity, collection was
continuedusing the device. Such device
comprises a funnel shaped element
forplacenta support and a system that allows an independent and adjustable pressure application to the maternal and fetal
placental surfaces. 38 UCB samples were
collected. The mean UCB volume collected
by gravitywas 46.7±24.1 ml (mean ± SD,
range 8-134 ml). The mean UCB volume
collected using the device was 15.1±7.9ml
(range 2-31 ml). The meantotal collected
volume was 61.8±24.5 ml, (range 21-141.5
ml). The average increase of blood volume
obtainedwith the device (volume collected
using the device / volume collected bygravity following conventional procedures)
was 44.2±43.7% (range:4-71%). These
results show that UCB collection by gravity, ascommonly performed, results in a
significant amount of blood left in the placenta, that can be harvested by using the
described device. Furthermore, collection
yield could be increased by using the device fromthe very beginning of the procedure. In conclusion, the use of the device
could decrease the number of collected
unitsdiscarded because of an inadequate
volume and therefore increase thepercentage of UCB units suitable for clinical
use.

P501
FUNCTIONAL CHARACTERIZATION OF
HUMAN CORD BLOOD PROGENITOR
CELLS SURVIVING 5-FU TREATMENT
F. FAGIOLI*, M. BERGER*, R. GHIGNONE*, A. BUSCA*,
L. FAZIO°, F. SANAVIO^, W. PIACIBELLO^, M. AGLIETTA^,
E. MADON*

* Department of Pediatrics  University of Turin.
°Regina Margheritas Hosp.Transfusional Service.
^Department of Biomedical Sciences and Human
Oncology  University of Turin
The purification procedure described by
Berardi for human adult bone marrow cells
has been applied. Berardi et al. used 5fluorouracile (5-FU), Stem Cell Factor (SCF)
and Interleukin-3 (IL-3) for the isolation of
hematopoietic stem cells of human adult
bone marrow. In this progenitor cell purification committed cells expressing the IL-3
receptor are induced to proliferation and
forced to a 5-FU dependent metabolic

death, whereas very early and quiescent
progenitors were preserved from apoptosis
by the presence of SCF.
In our study
100x106 mononuclear cord blood cells were
incubated for 1 week with SCF, IL-3±5-FU.
5-FU treatment killed the most majority of
committed and mature cells as shown by:
a) the decline in total cellularity (nearly 4
logs); b) the abolishment of cell proliferation (from 16 to <1% of S-phase cells); c)
the nearly complete suppression of
clonogenic progenitors (CFU) (from 72 to
9). A large majority of early cells, however
survived the 5-FU treatment as indicated
by: a) the fact that the few surviving cells
are nearly all CD34+; b) LTC-IC pool is only
marginally affected (from 76 to 23 LTC-IC
after 5-FU); c) exogenous addition of SCF
increases from 76 to 149 LTC-IC numbers
in controls and from 23 to 143 LTC-IC in 5FU treated samples; d) the phenotype of
cord blood cells after 5 weeks in LTC-IC
culture (where only progenitors survive) is
similar in controls and 5-FU treated
samples. Treatment with 5-FU, SCF and IL3, other than preserving and isolating the
stem cell population, induces modifications
in some important surface molecules. The
expression of c-kit (SCF receptor) was
markedly reduced and the expression of
CD11b was increased. In conclusion our
data show that the cell population obtained
after 5-FU, IL-3 and SCF treatment might
represent an extremely good target for the
clinical application of protocols of gene
therapy and ex-vivo expansion as it is a
homogeneous population of CD34+ cells in
which immature stem cells which are able
of extensive self-renewable, are conserved.
The increase of CD11b expression might be
a favourable factor for the clinical use of
stem cord cells as it might facilitate the
graft.

P502
ULTRASTRUCTURAL FEATURES OF
CD34+ CELLS FROM BONE MARROW,
CORD BLOOD AND PERIPHERAL BLOOD
L. CANEVA, D. SOLIGO, R. FUMIATTI, L. LECCHI, M. BRASCA,
G. LAMBERTENGHI DELILIERS

Fondazione Matarelli, Centro Trapianti di Midollo
and Milano Cord Blood Bank, IRCCS Ospedale
Maggiore, Milan, Italy
The ultrastructural features of stem cells
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from different sources have not yet been
widely studied. We therefore compared the
ultrastructural morphology of immunomagnetically separated CD34+ cells from 3
normal bone marrow (BM) samples with
cord blood (CB) (3 vaginal deliveries and 3
caesarean sections) and 3 peripheral blood
stem cells (PBSC) samples. The early signs
of myeloid commitment were identified using a technique revealing endogenous
myelo-peroxidase (MPO) inside the endoplasmic reticulum (ER) and/or granules, and
the transmission electron microscopy (TEM.
To determine the frequency of differentiated myeloid cells, the CD34+ population
was divided into 5 groups, on the basis of
the presence of MPO. Viability and apoptotic
death were also investigated both by means
of TEM and a TUNEL technique. The TEM
cell counts were summarised in this table:
MPO
Cells with Cells with
negative ER and/or >4 MPO+
(early) =4 MPO+ granules
cells
granules

Cord Blood:
(Vaginal delivery)

Apoptotic Other
cells
cells

79.0%

6.8%

4.3%

2.6%

7.3%

Cord Blood:
69.6%
(Caesarean section)

6.4%

7.7%

13.9%

2.4%

Bone Marrow

64.5%

4.6%

24.1%

2.8%

4.0%

PBSC

93.0%

5.0%

1.6%

0.2%

0.2%

The CD34+ cells from PBSC were morphologically very homogeneous and almost
lacking MPO activity: these ultrastructural
features are generally considered typical of
immature cells. On the other hand, the BM
cells were heterogeneous, with the various
features of myeloid differentiation being
well represented. The ultrastructural characteristics of CB were instead intermediate. There was no great difference in the
percentage of apoptotic cells among BM,
CB from vaginal delivery and PBSC samples;
in contrast, the percentage of cells in different stages of apoptotic death was significantly higher in caesarean section CB
cells. These observations confirm the phenotypic immaturity of CB cells in comparison with BM, while the morphological immaturity of PBSC does not correlate with
well known clinical and functional data. We
also suggest that caesarean section may
be associated with less cell viability than
vaginal delivery.
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P503
INCREASED CONTENT OF CD34+CD38HEMATOPOIETIC STEM CELLS IN THE
LAST COLLECTED UMBILICAL CORD
BLOOD
O. BELVEDERE, C. FERUGLIO, W. MALANGONE, G. ASTORI,
A. DONINI, A. MINISINI, L. DOROTEA, M. PITTINO,
G. DEL FRATE, E. TONUTTI, P.G. SALA, A. DEGRASSI

Consorzio Fenice, Dip. di Pat. e Med. Sper. e Clin.,
Dip. diSci. Chir., Università di Udine; Lab. di Anal.
Chim.-Clin., Osp. di Udine;Div. di Ostetricia,
Osp. di S. Daniele del Friuli
Placental/umbilical cord blood (UCB) is a
source ofhematopoietic stem cell for transplantation. In the present study weanalyze
the kinetics of nucleated cells (NC) and
CD34+ cells outputand characterize different CD34+ cell subpopulations obtained
during a UCB collection. Sequential 15 ml
UCB fractions were collected from 26 delivered placentas using a new device for
UCB collection.NC density in each fraction
was evaluated using an automated cell
counterwhile the expression of CD34,
CD38, CD117 and AC133 antigens was
assessedby flow cytometry (FACScan,
Becton Dickinson, USA). No significant differences in NC concentration were observed
insequential UCB fractions. A statistically
significant increase in CD34+ cells percentage and absolute number during the UCB
collection wasobserved, which results in a
1.91±1.03-fold increase (mean ± SD) in
the percentage of CD34+cells in the last
vs. first collected fraction. Furthermore,
within theCD34+ cell population, the percentage of CD38- cells (pluripotent hematopoietic stem cells) in the first fraction was
3.24±1.39 % (mean ± SD) while in the
last fraction it raised up to34.43±22.62 %
(11.15± 6.13-fold increase in the last compared to the first fraction). Theco-expression of CD117 and AC133 on these
CD34+CD38- cellsconfirmed their hematopoietic nature. These findings demonstrate
that the last collectable UCB isrich in
CD34+CD38- cells that are the most primitive progenitors capable of long termhematopoietic reconstitution. Therefore,
the optimization andstandardization of the
collection procedures are required to obtain themaximal UCB recovery from each
placenta.
Supported in part by the Consiglio Nazionale
delle Ricerche n.97.04090.CT04, the As-
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sociazione Italiana per la Ricerca sul Cancro
(AIRC)and Fondazione CA.RI.FE.

P504
IMMUNO-HAEMATOLOGIC
EVALUATION IN THREE β TH
MAJOR CORD BLOOD STEM
CELLS-TRANSPLANTED SUBJECTS
A. VITUCCI, M. CAPOCASALE, A. PIETRAPERTOSA, N. TANNOIA

Chair Hematology II  University of Bari
The immune and erithropoietic recovery
has been evaluated in three β pediatric patients affected by β thalassemia major and
treated with stem cells transplantation from
cord blood and bone marrow in two cases,
and one from cord blood. The distribution
of the main three populations of circulating
linphocytes did not show any difference in
the three patients; after two months from
transplantation T linphocyte populations
CD2, CD3, CD7 represent 2/3-3/5 of the
examinated cells, while the remaining is
represented from NK cells. After six months
CD4/CD8 normalized. CD56/CD57 rate, indicating a cronic antigenic stimulation on
immune system, was more than 1 for 6-9
months in the patients treated with cord
blood stem cells transplantation, afterwards
negative in two of the three patients. In
the patient treated with cord blood stem
cells in the first two months CD45 RO rate
was greater than CD45 RA one, afterwards
CD45RA rate increased with a ratio CD45
RA/CD45 RO of 2/1 - 3/1. In conclusion we
observed an early immune recovery in the
patients treated with cord blood stem cells
transplantation. About erithropoietic recovery the Hb F levels resulted higher than
expected and there was a great difference
between circulating HbF and we measured
on globin synthesis. We hypothesize that
type of transplantation, donor/recipient
genotype, persistence of cellular clones F
could be responsible of these results.
Erithroipoietic recovery, for our observations, happens in times and phisiological
modalities and the HbF levels on globin
sinthesis represents a feasible parameter
for evaluation of this process.

P505
ALLOGENEIC STEM CELL
TRANSPLANTATION AS A TREATMENT
FOR PATIENTS WITH ACUTE
MYELOBALSTIC LEUKEMIA.
A SINGLE CENTER EXPERIENCE
M. FALDA*, F. LOCATELLI*, F. MARMONT*, A.M. DALLOMO^,
E. LOVISONE*, C. DE FALCO*, S. DARDÌA, E. AUDISIO,
E. GALLO

*Centro Trapianti Midollo-Ematologia Osp.-Torino;
^Immunologia dei Trapianti-Università di Torino
Between 1991 and 1998 44 patients (pts.)
with acute myeloblastic leukemia were
transplanted in our Center, 27 in RC1, 9 in
>RC1 and 8 with resistant disease. One
patient received a syngenic transplant, 41
were transplanted from an HLA identical
sibling and 2 from an HLA matched unrelated (MUD) donor. The source of stem cells
consisted in peripheral blood derived stem
cells (PBSC) in 16 pts. with advanced disease or poor general conditions, bone marrow cells (BM) in 28 pts. In 30 pts. the
conditioning regimen was a standard CYTBI, Bu-CY4 in the remaining. As graft versus host disease (GvHD) prophylaxis, CyA
1 mg/Kg + MTX short course in pts. with
identical sibling and CyA 3 mg/kg + MTX
standard dose in pts. with a MUD were administered. Granulocytic engraftment was
obtained in all pts, and significantly earlier
in PBSC pts., 13.71 vs 17.46 days to
neutrophiles > 500 (p=0.003). Platelets
aplasia also was shorter in PBSC pts., 11.4
vs 18.3 days to platelets > 30.000
(p=0.02). There is a correspondence between aplasia duration and sterile room
hospitalisation (25 vs 44 days, p=0.01). The
same is not true if days of fever are considered (9.4 vs 9.2). A >grade II acute GvHD
occurred in 47.6% of pts., > grade III in
13% of pts. Among the 38 pts. surviving
more than 100 days, 84.2% developed a
chronic GvHD, extended in 47.4%. Overall
survival (OS) is 58% at 59 months, event
free survival (EFS) is 53.9% and disease
free survival (DFS) 80.9%. Transplant related mortality (TRM) is 16.4%. No differences in OS, DFS, TRM were detected in
BM vs PBSC transplants. Moreover, there
are no differences in the two pts. groups,
both in acute and chronic GvHD frequency.
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P506
CLINICAL OUTCOME AND MINIMAL
RESIDUAL DISEASE ASSESSMENT BY
CYTOGENETIC AND MOLECULAR
ANALYSIS SHOWS THAT ACUTE
MYELOGENOUS LEUKEMIA PATIENTS
WITH INVERSION OF CHROMOSOME
16 ARE CURABLE
E. OTTAVIANI, G. MARTINELLI, N. TESTONI, G. VISANI,
C. TERRAGNA, G. SAGLIO1, V. MONTEFUSCO, A. DE VIVO,
F. BONIFAZI, M. AMABILE, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli, University of Bologna; 1Department of
Biomedical Sciences and Human
Oncology,University of Turin
The aims of this study were: 1) to detect
expression of a hybrid CBFb-MYH11 transcript at diagnosis time and after induction
and consolidation chemotherapy in acute
myelogenous leukemia (AML) patients with
pericentric inversion of chromosome 16
[inv(16)(p13q22)]; 2) to evaluate, in patients who have achieved complete hematological and karyotypic remission (CR), the
existence of minimal residual disease (MRD)
in peripheral blood stem cells or in bone
marrow cells collected for autologous transplantation procedures; 3) to determine clinical outcome and to monitor patients at
molecular level during clinical follow-up.
MRD of 16 out of 19 consecutive adult patients with AML and inv(16)(p13;q22) or
t(16;16)(p13;q22) who entered CR was
monitored by CBFβ-MYH11 RT-PCR in their
bone marrow during postremission therapy
after transplantation procedures [bone
marrow, autologous bone marrow transplantation, ABMT with peripheral stem cell
collection (PBSC-ABMT)]. At diagnosis, after amplification, chimeric cDNAs were detected in all 19 patients. Three elderly patients (18%) (median age 71 years; range
66-72) were only treated with non-ablative
or reduced-dosage chemotherapy and died
of AML progression. 16 patients (84%)
(median age 45 yeras; range 26-60)
achieved CR after ablative induction and
consolidation chemotherapy. 15 patients
also gained molecular remission, while one
of these relapsed with clonal evolution of
disease at three months from diagnosis and
died of leukemia. Of the remaining 14
(73%) (median overall survival 34 mths;
range 4-65) in first CR, 13 were further
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consolidated as follows: 3 by BMT from HLA
identical sibling, and 10 by ABMT, in 3 cases
with peripheral blood stem cells collected
after consolidation (ABMT-PBSC) and in the
remaining 7 with unpurged bone marrow
stem cells (BM-ABMT). 12 patients (63%)
remained in 1st CR and in complete karyotypic and molecular remission (median
value of disease free survival 30 mths;
range 3-45). Prediction of re-emerging MRD
was possible in one case. All the available
PBSC and bone marrow collections evidenced no MRD. Our results show that the
majority of our patients achieved a molecular remission after induction chemotherapy.
This study was supported by the Asso-ciazione
Italiana per la Ricerca sul Cancro (A.I.R.C.), by
the Italian C.N.R. and A.C.R.O. target project
no. 98.00526.CT04 and by A.I.L. 30 Ore per la
Vita grant.

P507
MOLECULAR REMISSION IN PCR
POSITIVE ACUTE MYELOID LEUKEMIA
PATIENTS WITH INV(16): ROLE OF
BONE MARROW TRANSPLANTATION
PROCEDURES
E. OTTAVIANI, G. MARTINELLI, N. TESTONI, G. VISANI,
C. TERRAGNA, M. AMABILE, R. PASTANO, V. MONTEFUSCO,
P.P. PICCALUGA, A. DE VIVO, S. TURA

Institute of Hematology and Medical Oncology
Seràgnoli, University of Bologna
Pericentric inversion of chromosome 16
[inv(16)(p13q22)] and the related
t(16;16)(p13;q22), resulting in a chimeric
fusion of the CBFb and MYH11 genes, are
seen in a subset of acute myeloid leukemia
(AML) patients. The molecular marker is
detectable by reverse transcription-polymerase chain reaction assay (RT-PCR) on
RNA at the time of diagnosis, and could be
particularly useful for monitoring MRD. Several authors have reported favorable clinical outcomes despite persistence of CBFβ/
MYH11 transcript detected by RT-PCR. We
reviewed our series of 19 AML patients with
inv(16) translocation. At diagnosis, chimeric
cDNAs were detected after amplification.
Three patients were only treated with nonablative chemotherapy due to their age. The
remaining 16 patients achieved CCR after
ablative induction and consolidation chemotherapy. Fifteen of these patients
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achieved PCR negativity at the end of consolidation chemotherapy. All 15 patients
who achieved PCR negativity are currently
alive in first (12 cases) or second (3 cases)
complete cytogenetic remission (CCR) (median overall survival 34 mths; range 3-90),
confirming that AML with inv(16) is curable
by ablative therapy in a high percentage of
cases. Of the fifteen patients who achieved
PCR negativity, 11 were further consolidated
with BMT as follows: three received allogeneic BMT from an HLA identical sibling, and
8 underwent autologous BMT (ABMT) with
PBSC. All 3 BMT patients achieved PCR
negativity. Among the 8 patients who received ABMT, three relapsed at 14, 27 and
28 mths from diagnosis and after 6, 20 and
22 mths from ABMT. All three patients received reinduction chemotherapy, obtaining a second CCR. All the available bone
marrow collections in the other patients
were persistently PCR negative. We confirm that the majority of our patients treated
with ablative chemotherapy obtained CCR,
most of them with PCR negativity.
This study was supported by A.I.R.C., by the
Italian C.N.R. target project no. 98.00526.CT04,
by A.I.L. 30 Ore per la Vita target project and
by M.U.R.S.T. 40% grant.

P508
ALLOGENEIC STEM CELL
TRANSPLANTATION IN
MYELODISPLASTIC SYNDROMES.
A SINGLE CENTER EXPERIENCE
F. LOCATELLI*, M. FALDA*, F. MARMONT*, B. ALLIONE*,
E. LOVISONE*, G. COSTA*, S. DARDÌA*, E. AUDISIO*,
E. SORMANO^, E. GALLO*

*Centro Trapianti Midollo, Ematologia Osp.-Torino;
^Banca del Sangue-Torino
Allogeneic transplantation in myelodisplastic syndromes (MDS) is a matter of
debate and controversy since many years.
Data from international registries are consistent with a high transplant related mortality (TRM). We report the outcome of 17
MDS patients (pts.) transplanted between
1995 and 1998 in our Center. 5 pts. received bone marrow cells (BM), 11 were
transplanted with peripheral blood derived
stem cells (PBSC) and 1 pt. with BM cells
from a matched unrelated donor (MUD).
Conditioning regimen consisted in Thiote-

pa15-CY150 in pts. receiving PBSC, standard CY-TBI in the remaining. Graft vs host
(GvHD) prophylaxis was CyA 3 mg/Kg +
MTX short course. Granulocytic engraftment
(Neutrophiles > 500) was obtained in all
pts., with a median of 32.4 days in BM group
vs 13.5 days in PBSC group (p=0.008).
Platelets aplasia also was shorter in PBSC
pts., 10.6 vs 23.5 days to platelets > 30.000
(p=0.02). Contrasting with published data
in the literature, TRM was 20.14%, not so
different from what is reported in other
onco-hematologic diseases. Disease free
survival (DFS) is 55,3% at 15 months, overall survival (OS) 30.88% at over 29 months
and event free survival (EFS) 42.35% at
46 months after transplant. Our data, even
if from a small cohort of pts., are consistent with a sound indication to transplant
MDS pts. when a donor is available and the
prognosis could be improved if PBSC are
used.

P509
SUCCESSFUL USE OF CD34+ ENRICHED
DONOR LYMPHOCYTE INFUSION IN A
CASE OF HODGKINS DISEASE
RELAPSING AFTER ALLOGENEIC BMT
G. DE ROSA, L. PEZZULLO, A. LUCANIA, C. SELLERI,
N. SCARPATO, B. ROTOLI

Departments of Hematology and of Immunohematology, Federico II University Medical School,
Naples, Italy
A 25 year old man affected by Hodgkins
disease (HD), stage IV B, mixed cellularity,
received bone marrow transplant (BMT)
from his HLA identical sister because of refractory disease. Conditioning regimen was
BuCy; MNC infused were 0.5x108/Kg. On
day +20 the patient developed grade I
aGvHD, and hematological recovery was
retarded. At six months from BMT, TC
showed enlargement of mediastinal nodes
and Ga67 scan showed grade II uptake. A
salvage chemotherapy was started (CMOPP, 3 courses). Because of persistence
of XX mitoses in the bone marrow, we decided to start adoptive immunotherapy by
donor lymphocyte infusions (DLI). A second infusion was enriched with CD 34+ cells
by donor mobilization with rhG-CSF (MNC
infused 1.6 x 108/ Kg). Three weeks after
the second DLI, the patient developed grade
IV aGvHD with cutaneous and hepatic in-
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volvement, successfully treated with CSA
and steroid. Cerebral toxoplasmosis developed two months later, requiring prolonged
antibiotic treatment. CT and gallium scans
checked every three months showed a
gradual and almost complete disappareance
of the mediastinal nodes. In April 1999, +22
months from DLI, the patient has chronic
GvHD involving skin and liver, with no evidence of HD. We may surmise that DLI produced, concomitantly with GvHD, a graft
versus lymphoma effect leading to lymphoma eradication. DLI efficacy after BMT
is well documented in CML relapsed patients, while its use in acute leukemia relapse is still controversial. Reports of efficacy in lymphoma relapse, in particular for
HD, remain anecdotal.

P510
ELIMINATION OF TUMOR BUT
HYPERACUTE GVHD AFTER
ALLOGENEIC CELL THERAPY IN A
PATIENT WITH METASTATIC BREAST
CANCER RESISTANT TO SEQUENTIAL
AUTOLOGOUS AND MINI-ALLOGENEIC
TRANSPLANT
F. FABBIANO, R. SCIMÈ, A. SANTORO, C. PATTI,
A.M. CAVALLARO, S. CANNELLA, I. MAJOLINO

Divisione di Ematologia e Unità Trapianti di Midollo
Osseo, Azienda Ospedaliera V. Cervello, Palermo
There is growing interest in the use of
allogeneic cell therapy for treatment of solid
tumors. We report the case of a 28-y-old
woman with infiltrating ductal breast cancer diagnosed in 1991 and treated with
surgery, CMF and radiotherapy. In 1997,
cancer recurred in the other breast and the
patient again underwent surgery followed
by radiotherapy, but in February 1998, the
disease progressed with metastatic spread
to bones, liver, nodes, pleura and bone
marrow. This latter was totally replaced by
cancer cells on microscopic examination.
The patients was started on a program of
sequential high-dose chemotherapy, with
cyclophosphamide 7 g/m2, vincristine 1,4
mg/m 2 and methotrexate 7 gr/m 2 ,
epirubicin 150 mg/mq, followed by selected
(CellPro) CD34+ cell autograft. Myeloablation was thiotepa 600 mg/m 2 and
melphalan 140 mg/m2. Despite an apparent response, disease persisted on BM bi-
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opsy. The patient then underwent a G-CSFprimed PBSC mini-allograft from her singlelocus mismatched sibling. Conditioning was
fludarabine 6 x 30 mg/m2, and thiotepa 10
mg/Kg. GVHD prophylaxis was cyclosporine
and prednisone. As graft she received
16x106/kg CD34+ cells and 2x108/Kg CD3+
cells, with full molecular donor engraftment.
With progression of bone marrow metastatic
disease, but without acute GVHD, on day +
36 the patient received a single DLI (105/
kg CD3+ cells). On day +52 she developed skin, liver and gut GVHD involvement,
that was treated with cyclosporine and prednisone and partially remitted. A new bone
marrow biopsy at day 114 showed complete
remission with absence of metastatic cell
even after immunocytochemical stains.
However, GVHD progressed and the patient
died on day 150. The case presented here
shows how resistant breast cancer cells may
respond to alloimmune lymphocytes,
though dissection of GVHD and graft-vstumor is mandatory for clinical application.

