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Low dose cytosine arabinoside in acute non-lymphoblastic
leukaemias and myelodysplastic syndromes
L. KUMAR, P. GUPTA, S. AGGARWAL, A. MISRA, V. KOCHUPILLAI

ABSTRACT
Twenty-three previously untreated patients with acute
non-lymphoblastic leukaemias (n = 18) and myelo-
dysplastic syndromes (n = 5) were treated with cyto-
sine arabinoside in a low dose (10 rng/m- 12 hourly for
1-3 weeks). Complete remission occurred in 4 out of 18
patients with acute non-lymphoblastic leukaemias, but in
no patient with myelodysplastic syndromes. Myelosup-
pression was observed in nearly all the patients. Marked
leucopenia occurred during the third week in 11 patients
(48%). Thrombocytopenia was seen in 12patients (52%),
being severe in 4 patients. Bleeding, requiring platelet
transfusions, occurred in 6 patients. Our experience
suggests that the treatment with low dose cytosine
arabinoside results in a low remission rate, serious
cytopenia and short survival, and does not obviate the
need for intensive supportive care. To Indian patients it
does not offer any advantage over standard anti-
leukaemic therapy.

INTRODUCTION
Cytosine arabinoside (Ara-C)-a pyrimidine nucleoside
analogue-is a competitive inhibitor of DNA polymerase.
Its action is cell cycle-specific (S phase), schedule-depen-
dent and dose-dependent. When used in intermediate
doses with or without daunomycin in the management of
acute non-lymphoblastic leukaemias (ANLL), it induces
severe myelosuppression! leading to infection and/or
haemorrhage, resulting in high mortality. In vitro studies
have demonstrated that Ara-C in low doses (LDC) may
induce differentiation of leukaemic blasts.i-' Initial clini-
cal trials with LDC produced complete remission (CR) in
the range of 50% to 82% without significant bone marrow
suppression toxicity.r" These findings were, however,
not confirmed by other workers.tP Indian patients
require chemotherapy schedules which are cheap, effective
and can be administered on an out-patient basis as hospital
beds and supportive facilities are limited. This report
describes our experience of 18 patients with ANLL and
5 with myelodysplastic syndromes (MDS) who were
treated with LDC as an alternative to intensive
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chemotherapy. We evaluated the efficacy and toxicity of
this treatment for Indian patients.

PATIENTS AND METHODS
Twenty-three previously untreated patients (15 males, 8
females; age range 13 to 72 years; median age 45 years-
Table I) with ANLL (18) and MDS (5) were treated with
LDC at a dose of 10 mg/m212 hourly subcutaneously for 7
to 21 days. Following the French-American-British
(FAB) classiflcation.Pv" patients were characterized as
follows: M1-2, M2-9, M3-1, M4--4, M6-2,
RAEB-4 and CMML-l. Fifteen patients required
admission to hospital prior to therapy because of fever
and/or bleeding; the remaining 8 were started on treat-
ment as out-patients. Supportive therapy included
antibiotics and blood or platelet transfusions. No
prophylactic antibiotics or granulocyte transfusions were
given. Bone marrow examination to assess the status of
remission was done within one week of the last dose of
LDC. Complete remission (CR) was defined as the
absence of symptoms and signs, absence of blasts from the
peripheral blood, normal haematopoietic regeneration
and less than 5% blasts in the bone marrow. Partial remis-
sion (PR) in MDS referred to subjective improvement In
symptoms, reduction in transfusion requirements and
improvement in the haemoglobin and peripheral blood
counts.

If CR was not obtained, additional courses of LDC
were given at intervals of 7 to 10 days. Patients whose
disease progressed while undergoing treatment were con-
sidered to be treatment failures and excluded from the
study. Patients with ANLL who achieved CR received
maintenance therapy with combinations incorporating
Ara-C (Table II).

RESULTS (Table I)
Remission Rates
Out of 23 patients, 12 received one course, 9 received two
courses, and the remaining 2 received less than one week
of therapy; but two patients with ANLL died of haernor-
rhage within 5 days of starting therapy and were not
evaluated. Four out of the 16 evaluable patients with
ANLL achieved CR; 1 with one course and the others
with two courses of LDC. Of the 5 patients with MDS, 3
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TABLE I. Clinical characteristics, therapy and survival of 23 patients

S.No. Age Sex FAB Duration of No. of Response Cytopenic Survival
(years) subtype therapy (days) courses phase (months)

1. 38 F M6 21 1 CR Yes 12'
2. 45 F M4 21 2 CR Yes 18
3. 45 M Ml 21 2 CR No IS'
4. 62 M M2 15 2 NR Yes 2
5. 13 F M2 21 2 CR Yes 7
6. 45 F M4 21 1 NR No 1.5
7. 44 F M2 5 NR No 0.2
8. 24 M Ml 11 NR Yes 18'
9. 45 M M2 14 NR No 3

10. 35 F M4 7 NR Yes 1
11. 55 F M2 21 NR Yes 1
12. 55 M M4 21 NR Yes 1.5
13. 57 M M2 21 NR Yes 1.5
14. 15 M M2 5 NR No 0.3
15. 17 M M2 19 1 NR Yes 0.7
16. 22 M M2 21 2 NR Yes 2.5
17. 64 M M6 16 1 NR Yes 2
18. 36 M M3 21 1 NR No 10'
19. 54 M CMML 17 2. PR Yes 5'
20. 72 M RAEB 7 2 NR Yes 4
21. 48 M RAEB 9,11 2 PR Yes 16
22. 16 M RAEB 21 2 PR Yes 6
23. 17 F RAEB 7 1 NR Yes 1.5'

, Lost to follow up M Male
CMML Chronic myelomonocytic leukaemia F Female
RAEB Refractory anaemia with excess blasts
CR Complete remission
PR Partial remission
NR No response

TABLE II. Cycle of maintenance therapy for ANLL

1st month: Ara-C 100rng/mzsubcutaneously for 5 days
Daunomycin 60 rng/m- intravenously on day 1.

2nd month: Ara-C 100mg/ms subcutaneously for 5 days
6-mercaptopurine 100mg/mr orally for 5 days.

3rd month: Ara-C 100rng/rnzsubcutaneously for 5 days
Vincristine 2 mg intravenously on day 1
Prednisolone 100mg orally for 5 days.

Schedule repeated every fourth month.

who received more than seven days of therapy had PR,
with a median duration of two months. No CR was
observed, and the 2 patients who received chemotherapy
for less than seven days failed to 'respond. Bone marrow
status remained unchanged in patients with MDS follow-
ing LDC therapy.

Complications during Therapy
Fifteen patients were admitted to hospital before starting
therapy, and 7 out of 8 patients who 'had therapy as out-
patients had to be admitted following complications that
occurred between the seventh and fourteenth day oftreat-
ment.

Fever and infections were observed in 19 (83%) patients;
pulmonary infection in 10 (43%), septicaemia in 3 (13%),
cellulitis in 1 (4%), perianal abscess in 2 (9% ), abdominal
tuberculosis in 1 (4%) and P. [alciparum infection in
1 (4%). Drug fever was observed in 2 (9%) and cryptogenic
fever in 3 (13%) patients. In addition, oral candidiasis
occurred in 13 (56%), vaginitis in 2 (9%) and herpes
labialis in 2 (9%) patients. Several patients had more than
one infection.

Bone marrow toxicity with peripheral blood cytopenia
occurred in 17 (74%) patients. Marked leucopenia ranging
from 300 to 1300/cu mm occurred during the third week of
therapy in eleven patients (48%). Thrombocytopenia
(range 20000 to 70000/cu mm) was seen in 12 patients
(52%). Three out of 4 patients who had platelet counts
less than 30000/cu mm died because of intracranial
haemorrhage. Hypocellularity of the bone marrow after
therapy occurred in 11patients (48%), being severe in 2.
The bone marrow contained less than 5% blasts in 5 cases
(22%). Other cells present in the bone marrow included
promyelocytes (2% to 10%) and mature granulocytes
(4% to 54%).

Bleeding occurred in 16 patients (69%). In 7 (30%) it
was generalized (cutaneous, gingival, ocular, vaginal,
gastrointestinal and intracerebral) and in 9 (39%) it was
limited to the skin and gastrointestinal tract. Six patients
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with generalized bleeding needed platelet transfusions for
varying periods of time.

Ocular toxicity was observed in 3 (13%) patients in the
form of reversible conjunctival injection, lacrimation,
blurring, diminution of vision and photophobia. This
occurred between the second and third weeks of therapy
and resolved spontaneously within seven days of discon-
tinuing LDC.

Miscellaneous complications occurred in the form of
nausea and vomiting in 6 (26%), pulmonary embolism in
1 (4%) and aminoglycoside induced renal failure in 2
(9%) patients.

Follow up
Out of 4 patients with ANLL who achieved CR, 3
relapsed between 5 and 15 months; two of these died and
one was lost to follow up. The fourth patient was lost to
follow up at one year while in remission. Eleven out of 18
patients (61%) died within 3 months of diagnosis: 3 of sep-
ticaemia (K. pneumoniae, S. aureus-1), 2 of acute renal
failure, 3 of bleeding (intracranial-2, intracranial and
gastrointestinal-1), 1 of pneumonia (P. aeruginosa) and
2 of unknown causes at home. One patient discontinued
treatment during the first course and was lost to follow up.
Two non-responders were treated with daunomycin and
Ara-C; one died of gastrointestinal bleeding and the other
was lost to follow up after 10 months while in remission.

One out of 5 patients with MDS died at 4 months after
no response to LDC. Two were lost to follow up between
1.5 and 5 months, and 2 are alive between 6 and 16months
after diagnosis. The median survival of all patients treated
with LDC was 2.5 months.

DISCUSSION
Treatment with LDC has produced variable results.
While Castaigne, 4 Ishikura, 5 Tilly, 15 and Ruiz- Arguelles"
have reported CRs in the range of 50% to 82%, Perri."
Winter,'! Roberts," Leyden,? Tricot'? and Degos'? have

TABLE III. Review of literature

observed CRs of 0% to 24% (Table III). In a review of
238 patients from 22 studies in the literature, CR was
observed in 31.1% .16 Our CRs of 25% in patients with
ANLL and none in those with MDS is in agreement with
the ineffective results reported.

The reasons for such a wide variation in results are not
clear. Racial and geographical differences, 6 differences in
the 'inherent characteristics of patient populations' ,17 the
biology of the disease process such as de novo ANLL,
ANLL evolving from MDS, ANLL as a second malignancy,
relapsed ANLL and/or drug resistance" may alter the
response in a seemingly similar disease process. It is not
clear why most reports of a high CR rate are from France,
Japan and Mexico, while reports of low CR rates are from
the USA and from our own centre in India (present
study). Possibly differences in route (subcutaneous as
opposed to intravenous), 19,20 dose and duration of
therapy may affect remission rates.

Several studies on LDC have reported low toxicity
while this drug was used on out-patients.t+" In contrast,
we observed dangerous cytopenia following LDC and all
patients except one required admission to hospital for
supportive therapy including antibiotics and blood or
platelet transfusions. Myelosuppression has also been
reported by other workers.7,8,15,16,22-26 We noticed a
curious reversible and repetitive ocular toxicity in 3 (13%)
patients, details of which have been reported earlier.??

From available studies, it appears that the duration of
unmaintained remission after LDC is relatively
short. 4,23,25,26 The addition of LDC for 7 days every month
as maintenance therapy has also failed to improve the
chances of survival. 9,15 In an attempt to prolong survival
we have used intensive maintenance therapy" in 4
patients with ANLL who achieved CR. However, 3 out of
4 patients relapsed within 15 months after remission.

The mechanism of action of LDC is not entirely clear.
The absence of bone marrow aplasia, reduction in blast
percentage along with an increased number of mature

Reference Diagnosis Complete remission Duration Cytopenic Survival
oftherapy phase (months)

De novo MDS- MDS (Total) De novo MDS- MDS (Total) (days)
AML AML AML AML

Castaigne" 5 11 5 (21) 3 5 4 (12) 15-21 No 2-12+
Ishikura> 9 0 1 (10) 6 0 1 (7) 14-21 Yes
Ruiz-Arguelles" 11 0 0 (11) 9 0 0 (9) Yes 'Short'
Perri? 7 2 0 (9) 1 0 0 (1) 8-21 Yes
Leyden? 13 0 0 (13) 3 0 0 (3) 10-22 No 5-9+
Winter!' 6 6 10 (22) 2 0 0 (2) 10-21 Yes
Trigot'? 0 0 26 (26) 0 0 3 (3) 14-28 Yes
Tillyl5 24 6 0 (30) 13 2 0 (15) 15-21 Yes 1-10+
Shtalrid'" 12 3 0 (15) 2 0 0 (2) 5-15 Yes
Moloney" 2 7 0 (9) 2 0 0 (2) 20-21
Wisch23 0 2 6 (8) 0 1 0 (1) 7-21 Yes 14+
Izumi" 28 0 1 (29) 15 0 0 (15) 7-28 Yes
Worsley-' 2 2 4 (8) 1 1 1 (3) 21 Yes 6-9+
Pesce" 27 22 0 (49) 7 2 0 (9) 21 Yes 3-13+



232

myeloid cells4-6,l0 appear to favour a differentiating
mechanism. However, it has recently been suggested"
that LDC may act by slowing the proliferation of cells
without affecting the differentiation rate, thus reducing
amplification of the system leading to an increased
proportion of mature cells. This slowing of proliferation
may also reduce the stem cell pool which causes marrow
hypoplasia and cytopenias. Serious cytopenias with
mild to moderate hypoplasia have been reported ear-
lier7,8,15,16,22-26,30and were also observed in the present
study. This observation along with the presence of signi-
ficant numbers of promyelocytes and granulocytes is in
keeping with the latter hypothesis.

The present report confirms the findings of some earlier
studiest=? that the remission rates with LDC are low and
the duration of remission is short despite intensive
maintenance chemotherapy. Further, this treatment is
associated with myelosuppression and mortality and
requires intensive supportive care. Our findings indicate
that LDC is not suitable as an alternative to aggressive
chemotherapy for patients of ANLL in India.
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