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Background and Objective. Recently, the results
of some pilot studies have shown the efficacy of the
association of idarubicin (IDA) and cytosine arabi-
noside (Ara-C), already successfully employed in
acute myeloid leukemia (AML), for remission
induction in patients with myelodysplastic syn-
drome (MDS). We set out to evaluate in a multi-
center study the efficacy and tolerability of an
intensive therapy with IDA and Ara-C in patients
with RAEB and RAEB-t, the rate and duration of
complete remission, and the overall survival in
adults treated with full doses and in the elderly
treated with lower doses; furthermore, we investi-
gated the efficacy of low-dose maintenance
chemotherapy.

Methods. Pretreated adult patients with de novo
RAEB and RAEB-t, meeting at least one of the fol-
lowing criteria, were included: neutrophils
< 0.53109/L or moderate neutropenia with infec-
tious episodes, platelets < 303109/L or moderate
thrombocytopenia with bleeding symptoms, trans-
fusion > 4 red cell units/months, rapid increase of
bone marrow blasts. Induction treatment consisted
of a cycle with IDA and Ara-C. Adult patients less
than 65 years old were treated with the following
doses: Ara-C 1 g/m2/day i.v. 6-hour infusion, on

days 1-4, IDA 10 mg/m2/day i.v., on days 1-3.
Elderly patients (≥ 65 yrs) were treated with lower
doses: Ara-C 1 g/m2/day 6 hours infusion, on days
1 and 2, IDA 10 mg/m2/day i.v., on days 1 and 2.
Responders followed a consolidation course identi-
cal to induction.

Results. From February 1994 to February 1997,
25 patients were enrolled, 20 males and 5 females
aged between 22 and 76, 10 were ≥ 65 years old, 7
had RAEB and 18 had RAEB-t. Twelve cases (48%)
achieved complete remission (CR), 7 cases (28%)
achieved partial remission, 4 patients were resis-
tant and two patients (8%) died during the aplastic
phase. A significantly higher CR rate was found in
younger patients (p = 0.036), while gender, FAB
subtype, presence of Auer rods, cytogenetic find-
ings, and the interval from diagnosis to treatment
did not significantly influence CR achievement.

Interpretation and Conclusions. Our results show
that in de novo RAEB and RAEB-t, treatment with
IDA and Ara-C is associated with satisfactory fre-
quency of response with acceptable toxicity. 
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Prognosis in patients with myelodysplastic syn-
drome (MDS) and a high percentage of bone
marrow blasts is very poor: according to the

reports of the largest numbers of cases published in
the last decade, median survival rates of patients
with refractory anemia with excess of blasts (RAEB)
and RAEB in transformation (RAEB-t) are 13 and 6
months, respectively.1

The lack of randomized clinical trials does not
allow for the definition of guidelines for therapy of
RAEB and RAEB-t; furthermore, the relative efficacy
of the various treatment approaches is not clear, nor
are their advantages in comparison with supportive
therapy alone. The only strategy capable of prolong-
ing survival significantly is allogeneic or autologous

bone marrow transplantation.2 For patients aged
between 55 and 65, intensive chemotherapy is the
most efficacious treatment. In fact, complete remis-
sion (CR) can be reached in about 60% of cases; it
lasts, however, only about 10 months and less than
10% of cases are disease-free at 3 years.3,4

Recently, the results of some pilot studies have
shown the efficacy of the association of idarubicin
(IDA) and cytosine arabinoside (Ara-C), already suc-
cessfully employed in acute myeloid leukemia
(AML), for remission induction in patients with
MDS.5-9 The lower cardiotoxicity of IDA compared to
other anthracyclines, and a reduction of Ara-C doses
made the treatment feasible and well tolerated even
in elderly patients.
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We set out to evaluate in a multicenter study the
efficacy and tolerability of an intensive therapy with
IDA and Ara-C in patients with RAEB and RAEB-t,
the rate and duration of CR, and the overall survival
in adults treated with full doses and in the elderly
treated with lower doses; furthermore, we investi-
gated the efficacy of low-dose maintenance chemo-
therapy.

Patients and Methods

Patients
Pretreated adult patients with de novo RAEB and

RAEB-t meeting at least one of the following crite-
ria, were included: neutrophils <0.53109/L or mod-
erate neutropenia with infectious episodes,
platelets < 303109 or moderate thrombocytopenia
with bleeding symptoms, transfusion > 4 red cell
units/months, rapid increase of bone marrow
blasts. 

Criteria for exclusion were the following: presence
of documented infection, asymptomatic disease
with stable hematological values, performance sta-
tus > 2 according to the WHO scale, severe heart
failure and/or severe arrhythmias, inadequate liver
or renal function, and patients already treated by
intensive chemotherapy and/or radiotherapy for
previous neoplasms.

Informed consent was obtained from all patients.

Design of the protocol
Induction treatment consisted of a cycle with IDA

and Ara-C; adult patients less than 65 years old
were treated with the following doses: Ara-C 1
g/m2/day i.v. 6-hour infusion, on days 1-4, IDA 10
mg/m2/day i.v., on days 1-3; elderly patients (≥ 65
yrs) were treated with lower doses: Ara-C 1
g/m2/day i.v. 6-hour infusion, on days 1, 2, IDA 10
mg/m2/day i.v., on days 1 and 2. Responders fol-
lowed a consolidation course identical to induc-
tion. Patients in CR after consolidation regimen
had to be treated for 2 years with maintenance
therapy consisting of alternate cycles of Ara-C 10
mg/m2 s.c. every 12 hours for 10 days a month, and
IDA 15 mg/m2/day p.o. for 3 days a month.

Complete remission was defined as normocellu-
lar bone marrow with less than 5% blasts and at
least 1.03109/L  neutrophils and 1003109/L
platelets in the peripheral blood. Partial remission
(PR) was defined as a 50% or more reduction of
blasts in a normocellular marrow.

Statistics
Actuarial curves were calculated according to the

method of Kaplan-Meier. The differences between
curves were statistically tested using the two-tailed
log-rank test. Comparisons of some parameters for
their prognostic value were performed with the
Fisher exact test. The duration of survival was calcu-

lated from the date of starting treatment until
death. For patients who achieved CR, the disease-
free survival (DFS) was calculated from the date of
first CR to the date of relapse, death in CR or the
most recent follow-up.

Results
From February 1994 to February 1997, 25

patients were enrolled, 20 males and 5 females
aged between 22 and 76, 10 were ≥ 65 years old, 7
had RAEB and 18 had RAEB-t. Their clinical and
hematological features are summarized in Table 1.
In 5 cases, treatment was started more than 3
months after diagnosis. 

Twelve cases (48%), 2 RAEB and 10 RAEB-t, 2 ≥
65 years old achieved CR; 7 cases (28%), 5 ≥ 65
years old achieved PR; 4 patients (16%), 2 ≥ 65
years old were resistant to therapy (Table 2). A sig-
nificantly higher CR rate was found in younger
patients (p=0.036), while gender, FAB subtype,

Table 1. Characteristics of the patients.

Total patients 25

M/F 20/5

Age 
median (range) 61 (22-76)
≥ 65 yrs 10

RAEB/RAEB-t 7/18

Interval from diagnosis
< 3 months 20
≥ 3 months 5

Karyotype
normal 9
abnormal 12

Hb g/dL
median (range) 8.8 (4.5-12.8)

Neutrophils x 109/L
median (range) 0.95 (0.01-6.49)

Platelets x 109/L
median (range) 46 (8-260)

Table 2. Response to therapy.

Total < 65 years > 65 years

Patients 25 15 10

Complete remission 12 (48%) 10 (67%) 2 (20%)

Partial remission 7 (28%) 2 (13%) 5 (50%)

No remission
Death in aplasia 2 (8%) 1 (7%) 1 (10%)
Resistant 4 (16%) 2 (13%) 2 (20%)

Median survival (months) 12 21 5

 



presence of Auer rods, cytogenetic findings, and the
interval from diagnosis to treatment  did not signifi-
cantly influence CR achievement. Two patients (8%)
died during the aplastic phase, one from sepsis and
one from cerebral hemorrhage, aged 57 and 66,
respectively. Complications of chemotherapy as well
as supportive therapy are summarized in Tables 3
and 4.

Among CR patients, median times to recovery of
neutrophils (13109/L) and platelets (1003109/L)
were, respectively, 21 (range 16-24) and 18 (range
14-28) days. No severe complications occurred
during consolidation and maintenance courses.

The median duration of DFS was 18 months. The
median survival duration of patients achieving CR
was 21 months, while it was only 5 months in the
PR and resistant patients (p=0.002); median sur-
vival for the whole population was 12 months
(Figure 1). Survival duration was significantly
(p=0.043) longer in patients with normal kary-
otypes (median 21 months) compared to patients
with cytogenetic anomalies (median 11 months).
Eight patients are still living, 7 of whom are in con-
tinuous CR, which in 3 cases has lasted for more
than 19 months.

Discussion
Since the early eighties, according to the sched-

ules commonly used for acute leukemia, intensive
chemotherapy has been employed for the treat-
ment of high risk MDS, with the aim of eradicating
the pathological clone, allowing for the recovery of
normal hematopoiesis.10,11 Lack of randomized tri-
als, however, does not yet allow for the evaluation
of the real efficacy of this kind of treatment, nor of
its advantages in comparison with supportive ther-
apy alone. Furthermore, the interpretation of the
results of the studies already published is difficult
for other reasons:groups of patients are small, FAB
subtype is not specified, both primary and sec-
ondary cases, almost always in leukemic progres-
sion as well, are included.3,4
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Table 3. Toxicity of chemotherapy (> grade 1 WHO).

Induction Consolidation Maintenance 
course course course

No. of evaluable cases 25 18 11

Infection/FUO 11/13 3/5 0/2

Hemorrhage 9 6 0

Gastrointestinal 5 2 0

Hepatic 2 2 1

Cardiovascular 3 1 0

Alopecia 9 5 1

Table 4. Supportive therapy.

Induction Consolidation 
course course

Platelet units (mean±se)
Apheresis 3.1±1.6 1.2±0.7
Random 20.5±8.4 11.5±3.8

Erythocyte units (mean±se) 9.4±1.7 8.0±1.9

Figure 1. Actuarial survival
curves of all patients, of
patients achieving CR and of
patients not achieving CR.
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Generally, combinations of anthracyclines and
Ara-C at standard or high doses, with or without
thioguanine, have been used.5,6,8,12-14 CR rates were
variable, ranging from 15% to 80%, but they were
usually lower than in de novo acute leukemia.7,8,11,14,15

The most important reasons for this phenomenon
are the generally older age of patients with MDS, as
well as peculiar biological characteristics of the dys-
plastic clone, namely, the increased expression of
chemoresistance proteins and the higher incidence
of complex cytogenetic anomalies.16,17 In fact, if
such prognostic factors are compared, the results
of treatment are similar in de novo AML and in
MDS.17

Cytopenias are long with a high incidence of toxic
deaths (14-25%), generally due to infections. The
duration of remission and survival, ranging from 6
to 12 months and from 9 to 18 months, respective-
ly, is shorter than in de novo AML.8,10,14,18,19

We performed a prospective multicenter study of
intensive chemotherapy for patients with RAEB and
RAEB-t, in good clinical conditions, with serious or
symptomatic cytopenia. Our protocol consisted of
induction and consolidation regimens with IDA and
Ara-C, and maintenance cycles with the same drugs
at low doses. Idarubicin was used in consideration
of its lower cardiotoxicity compared to other
anthracyclines and its pervious documented efficacy
against blasts expressing high drug resistance.

Our results show that in de novo RAEB and
RAEB–t, this combination regimen is associated
with a satisfactory frequency of response with
acceptable toxicity. In fact, 76% of our patients
achieved CR or PR, while the therapy-related mor-
tality was rather low. Only a complete response,
however, significantly influenced the duration of
survival. These data support the results of other
recent studies;8,14,18,19 in patients less than 65 years
old, the CR rate (67%) reported by us was even
higher than those described by other authors using
similar regimens but excluding elderly patients.
Therefore, intensive chemotherapy is certainly indi-
cated in young patients with high risk MDS,
although those cases are only a minority of the
whole MDS patient population.20 The use of full
dose therapy in the elderly as well may increase their
rather low CR rate, since no other prognostic fac-
tors were found to influence the achievement of
remission.

Finally, although the short follow-up period does
not allow for definitive conclusions, the fact that
the CR duration of our patients was slightly longer
than those reported by other authors suggests that
maintenance therapy may prolong the period of CR
and survival. It remains to be seen whether autolo-
gous stem cell transplantation can improve the out-

come of CR in MDS patients as it does in AML
patients.21 A limiting factor for this procedure, how-
ever, might be a low number of normal residual
stem cells.
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