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Acute Myeloid Leukemia

Differentiating agents + low-dose chemotherapy in the
management of old/poor prognosis patients with acute
myeloid leukemia or myelodysplastic syndrome

13-cis retinoic acid + (OH)2 vitamin D3 + low-dose 6-
thioguanine and cytarabine were tested in 26 patients
with acute myeloid leukemia (AML) and in 4 patients
with myelodysplastic syndrome (MDS) (median age 72.5),
ineligible for standard chemotherapy. The response rate
was 50%, with 27% complete remission. The median sur-
vival of the whole group and responders was 7.5 (1-47+)
and 16.5 months (3.5-47+), respectively.
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Acute myeloid leukemia (AML) and high risk myelodys-
plastic syndromes (MDS) in patients above the age of 60
usually have an unfavorable outcome.1-4 In particular,
patients unsuitable for standard chemotherapy have a medi-
an survival of < 6 months.3,4 On the basis of previous in vit-
ro and in vivo observations,5-7 we treated 26 AML and 4 MDS
patients (Table 1), ineligible for intensive chemotherapy
because of age, poor clinical conditions or treatment refusal,
with a combination of 13-cis retinoic acid (RA) (Roaccu-
tan®, 20-40 mg daily) + (OH)2 vitamin D3 (D3) (Rocaltrol®,
1 µg daily) for 5 weeks, with the addition of 6-thioguanine
(6-TG) (Thioguanine®, 40 mg daily) and cytosine arabinoside
(ARA-C) (Aracytin®, 8 mg/m2 × 2/day by subcutaneous injec-
tions) during the first 2-3 weeks. After the 5th week of treat-
ment, in the absence of disease progression, the 5-week
course was repeated. After the 2nd course the patients were
re-assessed. Patients who had obtained at least a partial
response continued a maintenance treatment, until disease
progression, with RA +  D3 + intermittent 6-TG (14-21 days)
or ARA-C + 6-mercaptopurine (Purinethol®, 50 mg daily)
for 14 days every 5-6 weeks, at the above described dosages.

A complete response (CR) was defined by < 5% bone mar-
row (BM) blasts with normal cellularity and Hb > 10 g/dL,
neutrophils >1.5×109/L, and platelets >100×109/L. A partial
response was defined by the achievement of neutrophil and
platelet counts >1×109/L and 50×109/L, respectively, for at
least one month, together with a >50% reduction of BM
blasts and/or disappearance of circulating blasts.

Remission duration and survival were calculated by
Kaplan-Meier curves.8 The treatment was reasonably well
tolerated: grade 4 neutropenia and thrombocytopenia were
observed in 28 patients (94%) during the first two courses
of low-dose chemotherapy and 4 patients (13%) aged > 75
died of neutropenia-related infections. Thirteen patients

completed the induction treatment as outpatients, while 17
were hospitalized for a median time of 18 days (5-45).
Eleven of the 30 patients required intravenous antibiotics
and 2 required G-CSF administration for prolonged neu-
tropenia. In responsive patients, the median time to reach
neutrophil and platelet values above 0.5 and 20×109/L,

Table 1. Patients' clinical features.

AML MDS

Sex M 17 M 3
F 9 F  1

Age1 (years) 72.5 69.5 
(41-88) (61-84)

Age Distribution <60  2 60-70 2
60-70 8 >70 2

71-80 13
>80 3

Diagnosis2 M1 6 RAEB 2 4
M2 10
M4 7
M5a 2
M7 1

Secondary Post MDS 7
Disease Post chronic MPD 2

Therapy related 1 Therapy related 1
All 10/26 All 1/4

Disease status Diagnosis 21 Diagnosis 4
1st relapse 2
2nd relapse 1
3rd relapse 2 

Karyotype Normal 7 Normal 2
Abnormal 4 Abnormal 2

N.E. 15

WBC1×109/L 3.8 2.5
(1.5-93) (0.9-3.8)

WBC > 20×109/L 4/26  

IPSS3 N.E. Intermediate2

(2 patients with 
intermediate 2 score)

High 2

1: median value and (range); 2: diagnosis according to FAB and WHO
classification; 3: International Prognostic Scoring System.
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respectively, was 20 (0-90) and 21 days (0-92). Patients who
achieved a response tolerated maintenance treatments
without severe hematologic toxicity. Non- hematologic tox-
icity included frequent, mild lip and oral dryness. Moderate
nausea and grade 1-2 hepatic toxicity occurred sporadical-
ly. No patient required parenteral nutrition for severe
mucositis. Fifteen patients (50%) responded to therapy; in
particular, 8 (27%) obtained a CR and 7 (23%) a PR. Mor-
phologic features of dysplastic hematopoiesis remained evi-
dent in 7/15 responsive patients. The median response dura-
tion and survival both reached 7.5 months (range: 1-33 and
1-51+, respectively) (Figure 1) and actual 2-year survival was
17%. The whole group of responsive (CR+PR) patients sur-
vived considerably longer (median: 16.5 months, range 3-
54+,  34% alive at 2 years) than non responders (median 4
months, range 1-9) (p < 0.001), without significant differ-
ences between CR and PR patients (Figure 1). The aim of this
study, adding low dose ARA-C to the former protocol, was to
provide an acceptable treatment for AML patients ineligible
for intensive chemotherapy. In spite of the few cytogenetic
analyses performed and chromosomal abnormalities found,
all patients presented quite prognostically unfavorable fea-
tures. As expected from the use of ARA-C and the high blast
percentage, hematologic toxicity was pronounced during
induction therapy. However, therapy- related mortality (13%)
was in the range reported previously for the low-dose ARA-
C alone,9 whereas response rate and survival were somewhat
higher. Toxicity was acceptable and responsive patients
showed a clear survival advantage over non-responders and
a historical series of patients treated with supportive care
only. Remarkably, CR achievement was not an absolute

requirement to obtain a survival benefit, since a partial
response could often be maintained for several months. The
results of this study indicate that our combination of  RA +
D3 + low dose chemotherapy can be useful for AML patients
ineligible for intensive chemotherapy. These encouraging
results do, of course, need to be confirmed in larger series.
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Figure 1. Overall survival, calculated from diagnosis or
last relapse to death. Patients were cumulatively evalu-
ated and separated according to treatment response. A:
all patients, B: complete responders, C: partial respon-
ders, D: non-responders. Differences between B and D
and between C and D are both statistically signicant (p
= < 0.001). Differences between B and C are not signif-
icant. 
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