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Relapse and death during first remission in acute
myeloid leukemia

Many papers have discussed the advisability of adminis-
tering intensive chemotherapy to older patients with
untreated acute myeloid leukemia (AML).1-5 More specifi-
cally, several studies have attempted to identify patients at
particularly high risk of induction death following such
therapy.6,7 However, the issue of chemotherapy-induced
death once patients are in complete remission (CR) has
received less attention. Unlike untreated patients, patients
who have entered CR have already shown some evidence
of sensitivity to chemotherapy. Clinicians may, therefore,
be more reluctant to abandon chemotherapy in these
patients than in untreated patients. Under the assumption
that the decision to give such chemotherapy is conditioned
by the risk of relapse versus the risk of death in CR we
compare these two risks in patients at relatively high risk
of death in CR. 

Besides its clinical relevance, the topic of death in CR is
also of analytic a interest. Therefore, many analyses of out-
come in CR emphasize relapse-free survival (RFS), in which
both relapse and death in CR are considered events, rather
than remission duration, in which patients who die in CR are
considered censored. This practice follows from the princi-
ple, fundamental to Kaplan-Meier analysis, that censoring
should only be carried out if the covariates associated with
the outcome of interest (e.g. remission duration) and with
the censoring event (e.g. death in CR) are mutually inde-
pendent. While it could be presumed that the covariates
associated with relapse and with death in CR would differ,
there is little evidence in literature to confirm this.
Therefore, we also examined whether patients who die in
CR are more similar to patients who relapse or to patients
who remain alive in CR. If the former is the case, empirical
support would be provided for using RFS as an endpoint
rather than remission duration. 

Adults diagnosed with AML (≥20% blasts, acute promye-
locytic leukemia excepted) at the M. D. Anderson Cancer
Center (MDA) from 1991 to 2003 were included if their ini-
tial treatment contained cytarabine and if such treatment
produced CR defined by standard criteria.8 The 3% of
patients who received allogeneic hematopoietic stem cell
transplantation during first CR were excluded, because deci-
sion to transplant and relapse are not independent of each
other. A total of 935 patients were eligible for analysis.
Although dose reductions of post-remission therapy were
made according to toxicity during the previous courses,
therapy did not depend on risk of relapse. This study was
approved by the MDA Institutional Review Board (IRB),
and patients were treated in accordance with the
Declaration of Helsinki. Waivers of informed consent and
authorization were granted by the IRB. Cytogenetics were
considered best [inv(16)/t(16;16) or t(8;21) with or without
other abnormalities], worst (abnormalities of chromosomes
5 and/or 7 or complex karyotype defined as ≥3 aberrations)
or intermediate (others). Antecedent hematologic disorder
(AHD) was defined as documented abnormality in blood
count for more than one month before MDA presentation.
Groups were compared using the Fisher’s exact test for cat-
egorical variables, and the Wilcoxon rank-sum test for
numerical variables. To calculate the rates of relapse and
death in CR, we divided the number of each event by the
total observation time (patient-years) from CR to the first
occurrence of relapse, death in CR or last contact.9 Of the
935 patients, 637 relapsed at a median of 8.0 months from
CR date, 108 died in first CR, and 190 remain alive in first
CR with a median follow-up of 5.1 years (range, 0-14.3
years). Fifty-percent of the 108 patients died in the first
three months from CR date, and we considered their deaths
related to chemotherapy. The characteristics of these
patients and those who died in CR later were essentially
identical, leading us to combine the 2 groups. It is of partic-
ular interest that patients who died in CR were much more
similar to patients who relapsed than to patients who
remain alive in CR (Table 1). For example, the oldest

Table 1. Patients’ characteristics.

Continuous CR N=190 p value* Death in CR N=108 p value** Relapse N=637

Age
Median (range) 49 (16-82) <0.001 66 (26-86) <0.001 57 (16-82)

Sex 98/92 0.183 65/43 0.529 359/278
Male/Female (52%/48%) (60%/40%) (56%/44%)

PS at CR achievement 151/25 <0.001 63/34 0.001 476/115
0-1/2-4 (86%/14%) (65%/35%) (81%/19%)

Cytogenetic risk
Best/Intermediate/Worst 55/112/15 <0.001 11/66/26 0.751 54/375/169

(30%/62%/8%) (11%/64%/25%) (9%/63%/28%)

AHD 41/149 0.003 41/67 0.746 230/407
Present/absent (22%/78%) (38%/62%) (36%/64%)

Prior chemo/radiotherapy
Present/absent 13/177 <0.001 24/84 0.006 76/561

(7%/93%) (22%/78%) (12%/88%)

Year
1991-1997/1998-2003 81/109 0.040 60/48 0.467 328/309

(43%/57%) (56%/44%) (51%/49%)

CR: complete remission; PS: performance status; AHD: antecedent hematologic disorder. *Comparison between patients with continuous CR1 and patients with death in
CR1.  **Comparison between patients with death in CR1 and patients with relapse. 
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patients were those who died in CR and the next oldest
were those who relapsed, and this same order applied to
performance status at the time of CR. Twenty-eight percent
of patients who relapsed and 25% of those who died in CR,
but only 8% of those alive in CR, had worst cytogenetics.
Similar trends were observed when only patients aged 60
or older were considered. Given these findings it seems
inadvisable to perform analyses of remission duration in
which patients who die in CR are censored.

A further aim was to identify patients at high risk of
death in CR and compare their risk of death in CR and their
risk of relapse. A problem with performing the usual multi-
variate analysis was how to consider patients who
relapsed. Certainly it would not be logical to censor them
given their resemblance to patients who die in CR. Ignoring
them is also problematic since it ignores large amounts of
data. We therefore simply chose to consider age and per-
formance status at CR as principal predictors of relapse.
Table 2 examines the rates of relapse and death in CR per
100 patient-year follow-up in each of several groups
defined by age and performance status. Even in patients
aged 70 and above, with Zubrod performance 2-4, there
were three times as many relapses as deaths in CR. This
finding emphasizes that the major threat to a patient who
has just entered CR is relapse not death in CR. While the
value of post-remission therapy in older patients has been
questioned,10-12 our findings suggest that a decision to dis-
continue chemotherapy once a patient is in CR is not advis-
able unless there is evidence that chemotherapy will not
prevent relapse. This view could also guide other clinical
decisions, e.g. how much dose reduction should occur and
how long a course of chemotherapy should be delayed.
Certainly,  there is no proof that dose reduction or a delay
in starting a post-remission course will make relapse more
likely. But it could be presumed that, given the greater risk
of relapse than of death in CR, the decision to reduce or
delay such treatment could be questioned should relapse
occur. 
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Table 2. Outcome of patients at various risk of death in complete
remission.

Age PS at CR N. of patients/ Rate of Rate of Relapse/
achievement* relapse/death relapse** death death 

in CR in CR** in CR ratio

≥60 2-4 120/81/27 51.7 17.2 3.0
≥60 0-1 262/188/44 46.0 10.8 4.3
<60 2-4 54/34/7 22.3 4.6 4.8
<60 0-1 428/288/19 25.9 1.7 15.2

≥70 2-4 71/52/17 67.3 22.0 3.1
≥70 0-1 102/70/23 41.5 13.6 3.1
<70 2-4 103/63/17 27.2 7.3 3.7
<70 0-1 588/406/40 30.0 3.0 10.0

PS: performance status; CR: complete remission. *Information was available in
864 patients. **N. of events per 100 patient-year follow-up.




