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Outcome of acute myeloid leukaemia in
adults: A retrospective analysis
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ABSTRACT

Background. There are little data from India on the
management of acute myeloid leukaemia. With better under-
standing of the biology of the disease, and routine use of high-
dose cytarabine as post-remission therapy with or without
haematopoietic blood stem cell transplantation (HSCT), the
results have improved in the past two decades. We analysed our
results in a cohort of recently treated patients.

Methods. A total of 166 newly diagnosed patients with
AML (excluding acute promyelocytic leukaemia), 15–60 years
of age were treated with daunorubicin (60 mg/m2/day ́3 days)
or idarubicin (12 mg/m2/day ́3 days) with cytarabine (100
mg/m2/day continuous i.v. infusion ́7 days) induction chemo-
therapy. Post-remission therapy included 2 cycles of high-dose
cytarabine (15–18 g/m2) followed by monthly cycles of
outpatient maintenance chemotherapy ́4 cycles, consisting of
daunorubicin (45 mg/m2 i.v. ́1 day and cytarabine 100 mg/
m2 s.c. twice daily ́5 days). Six patients in remission received
sibling donor allogeneic HSCT.

Results. Morphological complete remission was achieved in
69.9% of the patients. Resistant disease after induction chemo-
therapy was seen in 14.6% and early mortality occurred in
16%. Relapse-free survival and event-free survival at a median
of 36 months was 34% and 22%, respectively. Relapse
occurred in 43.9%. The median duration of remission was 12
months.

Conclusion. Our results conform to the published literature
from larger cooperative studies from the West. Currently
available cytotoxic drugs are unlikely to improve the results any
further.
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INTRODUCTION
Acute myeloid leukaemia (AML) is a heterogeneous group of
disorders.1 In recent years, the biology of the disease has been
better understood and this has led to risk stratification and im-
proved therapeutic outcome.1–3 Certain subtypes of AML such as
acute promyelocytic leukaemia (APL) with t(15;17) can now be
effectively treated with all-transretinoic acid (ATRA) and chemo-

therapy with or without arsenic trioxide resulting in long-term
survival in >70% of patients.4–7 Similarly, a majority of patients
with t(8;21) and inv(16) or t(16;16) can be cured with high-dose
cytarabine (HiDAC-based chemotherapy.2,3,8 Nevertheless, most
patients with standard or complex cytogenetic abnormalities and
hyperleucocytosis continue to respond poorly or relapse early.2 In
these patients, post-remission therapy with HiDAC, autologous
haematopoietic stem cell transplantation (auto HSCT) or alloge-
neic HSCT remains largely ineffective.9–11 There have been some
conflicting results regarding the role of allogeneic HSCT.12,13 This
appears to be due to an inadequate number of patients available for
study as well as the high early mortality caused by an allogeneic
transplant.

We have been using a higher dose of daunorubicin (60 mg/m2/
day ´3 days) for induction and 2 cycles of HiDAC for post-
remission therapy since 1997. We analysed the outcome in a
cohort of patients (15–60 years of age) treated at a single centre
from March 1997 to February 2003.

METHODS
All the 166 patients were diagnosed to have AML with the help of
morphology, cytochemistry and immunophenotyping. Cyto-
genetic studies were done in more than half the cases. Patients
with APL expressing t(15;17) were excluded and treated with a
different protocol containing ATRA and chemotherapy. The char-
acteristics of the patients are shown in Table I.

Induction chemotherapy (3+7 regimen) consisted of either
daunorubicin 60 mg/m2/day for 3 days or idarubicin 12 mg/m2/day
for 3 days (infused i.v. over a period of 30 minutes) along with
cytarabine 100 mg/m2/day for 7 days as a continuous i.v. infusion.
Non-responders either received the same 3+7 regimen again or
HiDAC. Less than 10% of the patients received idarubicin for
induction. Post-remission chemotherapy consisted of 2 cycles (at
monthly intervals) of HiDAC 1.5 g/m2 twice a day i.v. over 2 hours
on  days 1–5 (10 doses; total 15 g/m2); or 3 g/m2 twice a day i.v.
over 3 hours on days 1, 3 and 5 (6 doses; total 18g/m2). The use of
HiDAC in two different dose schedules was done in a sequential
manner. The protocol also included 4 cycles (given at monthly
intervals) of maintenance therapy consisting of daunorubicin 45
mg/m2 i.v. on day 1 and cytarabine 100 mg/m2 s.c. twice a day on
days 1–5 (10 doses).

Supportive care included blood components, antimicrobials
and parenteral nutrition when indicated. Febrile neutropenia was
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TABLE I. Characteristics of the patients (n = 166) with acute
myeloid leukaemia

M:F 107:59
Age
Range 15–60 years
Median  31 years
15–40 years 126
>40 years 40
FAB subtypes
M0 8
M1 38
M2 61
M3 1 (non t [15;17])
M4 17

M5 31
M6 1
M7 1
Unclassified 8
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treated with empirical antibiotics—amikacin and ceftazidime (in
the earlier phase) or a pipercillin–tazobactum combination (cur-
rently). This change in antibiotic was made as >50% of the isolates
became resistant to ceftazidime by 2001. Patients who did not
respond in 72 hours (or earlier if haemodynamic changes were
noted) received additional amphotericin or the ceftazidime/
piperacillin–tazobactum combination was changed to imipenem/
meropenem. Vancomycin was added only if the clinical and/or
microbiological data indicated its requirement. Prophylactic anti-
bacterials or antifungals were not a part of the protocol. During
HiDAC, dexamethasone eye drops were used to prevent keratitis.
Haematopoietic growth factors (G-CSF or GM-CSF) were used in
a number of cases as a part of the protocol (as supportive care)
following induction and post-remission therapy in an attempt to
shorten the neutropenic period. We have not analysed the impact
of the growth factors on outcome due to the uncontrolled nature of
our study.

The response to induction therapy was evaluated using the
CALGB (Cancer and Leukaemia Group B) morphological criteria
of a complete remission (CR), i.e. normal blood count and
normocellular marrow with <5% blasts. A patient with partial
response was also defined as a non-responder as it is now known
that partial responders behave in a manner similar to non-respond-
ers. Marrow studies were done on day 10 (3 days after the
completion of induction therapy) and then on recovery of the blood
counts (usually day 21–28). Day 10 data have not been used for
analysis. The survival was analysed using the Kaplan–Meier
curve. The data were analysed using the SPSS software program.

RESULTS
Outcome following induction chemotherapy
One hundred and sixteen patients (69.9%) achieved morphologi-
cal CR following induction chemotherapy. Of these, 17 required
a second induction cycle with either a repeat 3+7 regimen or
HiDAC. Twenty-six (15.7%) patients died within 2 weeks of
induction therapy due to fatal infections and 24 (14.5%) were
resistant to chemotherapy; five (3%) were non-evaluable.

Post-remission therapy

One hundred patients received post-remission (consolidation)
therapy with HiDAC while the remaining 16 decided not to
receive any further chemotherapy at our centre. We had no feed-
back from these patients. Ten patients (10%) could take only one
cycle of HiDAC due to cytarabine toxicity in the form of cerebellar

toxicity, prolonged invasive fungal infections or death due to
infective complications.

Of the 100 patients who received HiDAC (first or second
cycle), 12 (12%) died due to septicaemia. HiDAC-related revers-
ible cerebellar toxicity was seen in only 3 patients. These patients
did not receive the second cycle of HiDAC.

Seventy-one patients received 2 cycles of HiDAC. Six patients
received sibling donor allogeneic HSCT at CR1. These patients
are censored for analysis of chemotherapy alone but included for
analysis of outcome of total therapy.

Following both induction and post-remission HiDAC therapy,
pulmonary infiltrates suggestive of aspergillosis were seen in
several patients. However, the data collection was incomplete and
hence the exact incidence could not be ascertained. The fungal
yield in microbiological tests was poor. All patients with evidence
of fungal pneumonia received prolonged amphotericin, conven-
tional or liposomal, throughout therapy.

Maintenance therapy was given to 56 patients. The others did
not receive it due to prolonged hepatotoxicity due to various
causes, HSCT, non-acceptance or physician’s preference.

Relapse
Fifty patients (43.1%) had a relapse with a median follow up of 36
months. Only 20 patients accepted further chemotherapy or phase
II therapy with fernesyl transferase inhibitor (FTI). Ten achieved
CR lasting 4 months. Two of them continue to be in sustained CR
(6 and 13 months). The rest received only symptomatic care as the
discussion of a usually poor prognosis in such a cohort of patients
led to the patients refusing further therapy. The financial burden
was also a major reason for such decisions.

Survival
At the time of analysis, relapse-free survival (RFS), calculated
from the time of remission to relapse was 34% (Fig. 1) with a
median follow up of 36 months. The event-free survival (EFS) for
all the 166 patients was 22% (Fig. 2). Ten patients (8.8%) in first
complete remission (CR1) were lost to follow up.

Taking two important prognostic factors into account for
RFS—age and WBC count—we found no significant difference
between patients 15–40 years of age and those >40 years of age
(p=0.9) and a WBC count £30´109/L and >30´109/L (p=0.42;
Figs 3 and 4).

Cost of therapy

FIG 1. Relapse-free survival in acute myeloid leukaemia (n=114) Fig 2. Event-free survival in acute myeloid leukaemia (n=166)
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Excluding the cost of hospitalization, the cost of the full treatment
(chemotherapy and supportive care) was Rs 450 000–600 000.

Quality of life

All the patients who are in continued CR following standard
chemotherapy alone have returned to their earlier occupations of
study, homemaker or work. The Eastern Cooperative Oncology
Group (ECOG)/WHO performance status is 0 in them. However,
2 patients who received allogeneic HSCT developed long-term
complications—femoral head avascular necrosis and osteomyeli-
tis, respectively. One patient returned to his studies but the other
needed amputation of the lower limb following non-healing
chronic osteomyelitis.

DISCUSSION
In spite of a number of institutions in India treating patients with
AML, there is little published literature on the results of therapy.
While the reasons for this are not known, some of the possible
causes could be a poor outcome, patients lost to follow up or small
numbers treated at single centres. In 1988, we had reported the
long term outcome in a cohort of patients with AML who received
treatment with standard-dose daunorubicin and cytarabine and
had an EFS of 10%.14 Since then we have routinely used HiDAC
as post-remission therapy. This appears to have improved the long
term outcome.

The remission rate of 69.9% in our cohort appears comparable
with the results from other centres.3,8 The percentage of patients
with resistance and early mortality is also not different. Over the
years, our supportive care system has improved, and early mortal-
ity has been mainly among patients with prolonged neutropenia.
However, in recent times, cooperative groups have started report-
ing outcome with regard to cytogenetic risk factors.2 It is now clear
that patients with favourable risk factors have a better outcome
following standard chemotherapy.2,3,8 We have not analysed our
data with regard to the cytogenetic information as we had data in
less than half of our patients. However, the other two important
prognostic factors—age and WBC count—did not show a signifi-
cantly different outcome. As few patients received allogeneic
HSCT, we cannot comment on the role of this approach in our
patients. We do not offer this to patients with favourable risk
cytogenetics in CR1 unless they require more than one course of
induction chemotherapy. The RFS of 34% in our study is not very
different from some of the larger studies and is similar to data from
Germany.15,16 Our protocol had 4 cycles of maintenance therapy,
similar to Mayer et al. and the UK Medical Research Council

AML trials.8,10,13

The high incidence of relapse, not different from the interna-
tional data, highlights the fact that there is much to be learnt about
the biological aspects of AML. In recent years, in addition to the
predictive value of cytogenetic findings, the Flt3 mutation has
been helpful in furthering our knowledge.

The issue of administering G-CSF as a primer concurrently
with chemotherapy has been opened up by a recent study.17 The
study included more than 600 patients and concluded that the use
of G-CSF along with induction chemotherapy improves the long
term outcome in patients with standard risk factors. It did not have
a significant impact in patients with good/favourable cytogenetic
abnormalities. This could be due to the smaller number of patients
in the study. The use of G-CSF or GM-CSF as supportive care has
become standard practice at many centres.18–20

We conclude that in adults with AML, the use of a 3+7 regimen
that includes a higher dose of daunorubicin (60 mg/m2/day´3
days) and 2 cycles of HiDAC produces a favourable remission rate
in two-third and EFS in one-third of patients.
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