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The hypomethylating agents azacitidine (AZA) and decitabine
(DEC) have been backbone therapies for older or unfit patients
with newly diagnosed acute myeloid leukemia (AML) as single
agents and, more recently, in combination with venetoclax.1-5

Despite being widely used for .15 years, AZA and DEC have
not been directly compared in a large randomized trial. Here,
we sought to indirectly compare the clinical outcomes with DEC
or AZA in this patient population in the context of a large pro-
spective trial. All patients provided signed informed consent.

The ASTRAL-1 trial (registered at www.clinicaltrials.gov as
#NCT02348489) was among the largest randomized phase 3
trials ever conducted for unfit or older patients with newly diag-
nosed AML. Patients were deemed ineligible for intensive
chemotherapy by their physicians based on age $75 years,
major organ comorbidities, or Eastern Cooperative Oncology
Group performance status (ECOG PS) of 2 to 3.6 Physicians pre-
selected a standard-of-care therapy (treatment choice [TC]) of
either AZA, DEC, or low-dose cytarabine before subsequent 1:1
random assignment of the patients to guadecitabine or the pre-
selected TC.6 Prior treatment with DEC or AZA (including treat-
ment for myelodysplastic syndrome) was not permitted. AZA
was given IV or subcutaneously at 75 mg/m2 per day on days 1
to 7, and DEC was given IV at 20 mg/m2 per day on days 1 to
5. Standard supportive care, including granulocyte colony-
stimulating factor, was allowed in both groups according to
investigator practice. Treatment was administered in 28-day
cycles and continued until disease progression or unacceptable
toxicity. This post hoc analysis includes those patients treated
with AZA or DEC in the TC arm of the study.7 Other results of
the ASTRAL-1 trial have been presented and will be published
separately.6

Rates of complete response (CR) and overall survival (OS) were
coprimary end points in the ASTRAL-1 trial and in this analysis.
The composite CR (CRc), defined as a composite of CR, CR with
incomplete platelet count recovery (CRp), and CR with incom-
plete cell count recovery (CRi), was also analyzed and reported.
CR, CRp, and CRi were defined in the study protocol according
to the International Working Group response criteria8 and were
centrally determined by a blinded expert reviewer. Adverse
events were graded according to the Common Terminology
Criteria for Adverse Events (version 4.03). Rates of CR and CRc
were compared using Fisher’s exact test. OS end points were
measured from randomization and were analyzed using the
Kaplan-Meier method and log-rank test.

Between 19 March 2015 and 25 November 2016, 815 patients
were enrolled in the ASTRAL-1 trial across 144 sites in 24 coun-
tries, of whom 171 and 167 patients were treated with AZA and
DEC, respectively. Baseline patient and disease characteristics
were well balanced between AZA- and DEC-treated patients;
however, the use of AZA and DEC treatment was significantly
different among different geographic locations (Table 1). The
median age was 76 years in both groups (range, 59-94 in AZA
arm and 60-87 in DEC arm), with 47% and 54% of patients hav-
ing an ECOG PS of 2 to 3 in the AZA and DEC arms, respec-
tively. Secondary AML, poor risk cytogenetics, and TP53
mutations were present in a substantial subset of patients in
both groups.

The median number of treatment cycles was 6 (range, 1-31) in
the AZA arm and 5 (range, 1-34) in the DEC arm. There was no
statistically significant difference in the coprimary end point of
CR rate, achieved in 30 patients (17.5%) in the AZA arm and
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32 patients (19.2%) in the DEC arm (P 5 .78). The rates of CRc
(CR 1 CRp 1 CRi) were also comparable among AZA- and
DEC-treated patients, at 22.2% (38 of 171 patients) and 25.1%
(42 of 167 patients), respectively (P 5 .61).

There was no statistically significant difference in OS (P 5 .81);
the median OS times for AZA- and DEC-treated patients were
8.7 and 8.2 months, respectively; (hazard ratio for death, 0.97;
95% confidence interval, 0.77-1.23). One- and 2-year OS were
also comparable, at 39% and 15% in the AZA arm and 32% and
14% in the DEC arm, respectively. Figure 1 shows the Kaplan-
Meier survival estimates for both groups as well as forest plots
for clinically and genetically defined subgroups.

In the subgroup of patients with TP53 mutations treated with
AZA (n 5 20) or DEC (n 5 19), there was no statistically signifi-
cant difference in the CRc rate (AZA, 30.0% vs DEC, 31.6%;
P . .99; supplemental Table 1). Similarly, there were no statisti-
cally significant differences in OS (P 5 .90) between AZA- and
DEC-treated patients (median OS, 8.7 vs 11.1 months; 1-year
OS, 40.0% vs 45.0%; 2-year OS, 8.0% vs 11.0%; supplemental
Figure 1).

The safety profiles of AZA and DEC in the ASTRAL-1 trial were
in line with prior studies. Hematologic and infectious adverse
events were the most common grade $3 adverse events, with

no statistically significant differences between AZA and DEC
(supplemental Table 2). However, serious adverse events lead-
ing to death seemed to be more frequent in AZA-treated
patients compared with those treated with DEC (38% vs 26%,
respectively; P 5 .02). All-cause mortality rates at 30 and 60
days were 12% and 21% in AZA-treated patients and 8% and
13% in DEC-treated patients, respectively.

To our knowledge, this is the largest data set comparing out-
comes of patients with AML treated with AZA versus DEC pro-
spectively in the same clinical trial. No statistically significant
differences in CR, CRc, or survival outcomes were observed for
the overall patient population or in clinically and genetically
defined subgroups, including those with TP53 mutations.

The median OS times for AZA- and DEC-treated patients of 8.7
and 8.2 months, respectively, are comparable to those of previ-
ous reports from phase 3 trials and contemporary real-world
analyses.3-5 Although patients were not prospectively randomly
assigned to receive AZA or DEC (the choice between the two
agents was made by the treating physician), the two groups
were similar in baseline characteristics and were enrolled in the
same trial. Our findings have important implications for both
clinicians and patients and support the use of AZA and DEC as
equivalent options, potentially including in combinations with
novel therapies.9,10

Table 1. Baseline patient characteristics

Characteristic
Azacitidine
(n 5 171)

Decitabine
(n 5 167) P

Age, years .95

Median 76 76

Range 59-94 60-87

Sex .38

Male 61 56

Female 39 44

ECOG PS .23

0-1 53 46

2-3 47 54

Secondary AML 38 37 .82

Poor-risk cytogenetics 38 34 .43

Total WBCs ‡20000/mL 15 13 .64

BM blasts >30% 64 71 .16

TP53 mutation 11.7 11.4 ..99

Geographic location* .049

North America (n 5 75) 45 55

Europe (n 5 213) 55 45

Rest of the world (n 5 50) 38 62

Values are given as percentages, unless otherwise indicated.

WBC, white blood cell.

*Percentages under Geographic Location are based on the corresponding total n in each geographic location.
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The safety profiles of AZA and DEC in our study were consistent
with previous reports in elderly treatment-naïve patients with
AML, with hematologic and infectious complications being the
most common adverse events.3,4,11 Although the safety profiles
were overall comparable between AZA and DEC, we observed
higher rates of early mortality compared with prior trials, which
had more stringent selection criteria, suggesting these outcomes
might be more representative of real-life unfit patients with
AML. For example, half of the enrolled patients had an ECOG
PS of $2, and many had adverse clinical and genetic features.

Although this is the largest comparative data set of AZA- versus
DEC-treated patients with AML ineligible for intensive chemo-
therapy, our study was an indirect comparison, because patients
were not randomly assigned to receive either AZA or DEC, and
the trial was not specifically designed to detect statistically sig-
nificant differences between AZA and DEC. Additionally, the
confidence intervals for various comparisons were wide, and
therefore, we cannot completely exclude the existence of poten-
tially relevant differences between AZA and DEC. Despite this

caveat, in the absence of a trend in favor of one agent over the
other, it seems unlikely that meaningful differences in activity
exist between AZA and DEC in treatment-naïve patients with
AML ineligible for intensive chemotherapy. Other potentially
distinct clinically relevant end points, such as measurable resid-
ual disease–negative CR or CR with partial hematologic recov-
ery, were not prospectively collected for this cohort. Although
we found statistically significant differences in the use of AZA
and DEC by geographic region, this was an expected finding
resulting from differences in approval and use of the two hypo-
methylating agents between different countries. For example,
DEC is not approved in certain regions like Japan and Canada,
whereas it is widely used in the United States. The effect of geo-
graphic confounding cannot be accurately quantified. Finally,
we cannot comment on the comparative efficacy of various
administration schedules of AZA and DEC other than those
used in the ASTRAL-1 trial.

In conclusion, clinical outcomes with AZA and DEC for treatment-
naïve patients with AML deemed ineligible for intensive
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Figure 1. Survival outcomes for patients treated with AZA and DEC. (A) Treatment with AZA and DEC did not result in a statistically significant difference in terms of
median, 1-year, or 2-year OS from the date of randomization. (B-C) OS by clinical (B) and major genetic (C) subgroups; hazard ratios (HRs) with 95% confidence intervals (CIs)
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chemotherapy were comparable. No patient, disease, or molecu-
lar characteristics predicted differential outcomes with either
agent. These data suggest AZA and DEC can be used inter-
changeably among older or unfit patients with AML.
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