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Long-term survival with oral azacitidine for patients with acute
myeloid leukemia in first remission after chemotherapy:
Updated results from the randomized, placebo-controlled,

phase 3 QUAZAR AML-001 trial

To the Editor:

Despite recent therapeutic advances, outcomes remain poor for older
patients with acute myeloid leukemia (AML). For patients in the USA
diagnosed with AML between 2010-2017, the 5-year overall survival
(OS) rate was 22% for patients aged 60-69 years, and only 5% for
those aged 270 years.! Survival outcomes are influenced by patient-
and disease-related factors, including age, comorbidities, cytogenetic
abnormalities, gene mutations, and persistence of leukemic cells after
intensive chemotherapy (IC) (i.e., measurable residual disease
[MRD]).2® For patients with AML in remission, hematopoietic stem
cell transplantation (HSCT) is often the only potentially curative
option, but many patients are not candidates for HSCT due to
advanced age, poor performance status, comorbidities, patient prefer-
ence, or favorable AML European Leukemia Net risk, particularly in
younger patients. Thus, there is a need for effective maintenance
therapies to prolong survival among HSCT-ineligible patients in com-
plete remission.

In the randomized, double-blind, phase 3 QUAZAR AML-001 trial,
oral azacitidine (Oral-AZA) significantly prolonged OS and relapse-free
survival (RFS) versus placebo in patients =55 years with AML in first
remission after IC who were not HSCT candidates.* At the July 2019
primary data cutoff, with a median follow-up time of 41.2 months,
approximately one-quarter of all patients were alive and in survival
follow-up. Here, we present updated OS outcomes (data cutoff March
2022) with the median follow-up time now 55.5 months and investi-
gate clinical and biological variables predictive of long-term survival,
defined here as survival 23 years from randomization, in patients trea-
ted with Oral-AZA or placebo.

The study design was described in detail in Wei et al.* Briefly,
patients aged 255 years with intermediate-or poor-risk cytogenetics at
diagnosis who achieved first complete remission (CR) or CR with
incomplete blood count recovery (CRi) with IC, were randomized 1:1 to
receive Oral-AZA 300-mg or placebo once-daily for 14 days in
repeated 28-day cycles. Patients in the Oral-AZA arm could continue
treatment in an optional open-label extension phase after trial

unblinding (Figure S1). The primary endpoint was OS, defined as the
time from randomization until death. Patients who withdrew consent
or were lost to follow-up were then censored for OS. OS was estimated
by Kaplan-Meier methods and compared between treatment groups
by stratified log-rank test. NPM1 and FLT3 gene mutations™ were
assessed locally at diagnosis for most patients; post-IC MRD status was
assessed centrally at study screening by multiparameter flow cytome-
try.>° During study therapy, surveillance bone marrow monitoring for
hematologic remission and MRD status was performed every 3 cycles
from cycles 3-24, then every 6 cycles or as clinically indicated. For
patients MRD+ at baseline (>0.1%), MRD response was defined as
achieving MRD negativity (<0.1%) at 22 consecutive assessments dur-
ing study.

In all, 472 patients were randomized to Oral-AZA (n = 238) or
placebo (n = 234). At diagnosis, 86% of patients had intermediate-risk
cytogenetics, 29% had NPM1™ and 14% had FLT3™* (Table $1).4°¢
Median age was 68 (range 55-86) years and 47% of patients were
MRD+ at screening.

Median OS at the primary data cutoff (median follow-up
41.2 months) was 24.7 versus 14.8 months with Oral-AZA versus pla-
cebo, respectively (p <.001); estimated 2-year survival rates were
50.6% versus 37.1% (difference [A] +13.5%; 95% confidence interval
[Cll, +4.5% to +22.5%).* Over one-fourth of randomized patients
(26.5%) were being followed for survival and censored for OS, includ-
ing 71 patients still receiving Oral-AZA (n = 45) or placebo (n = 26)
(Figure S2). After unblinding, 39 (16%) patients continued receiving
Oral-AZA in an optional extension phase and 6 patients discontinued
(3 withdrew consent, 2 relapsed, and 1 died). Patients still receiving
placebo at unblinding had treatment discontinued and were followed
for OS. After the primary data cutoff, patients not receiving active
therapy (including patients who discontinued Oral-AZA during the
extension phase) were followed for OS for up to 12 months.

At the updated March 2022 cutoff, median study follow-up was
55.5 months and 25 (11%) patients were receiving Oral-AZA mainte-
nance in the extension phase (Figure S2). Overall, 54 (23%) patients in
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the Oral-AZA arm had received >36 treatment cycles (~3 years), and
34 (14%) had received 260 cycles. Median OS in each arm at the
updated cutoff remained unchanged from the primary analysis, but
the Kaplan-Meier curves for Oral-AZA and placebo remained sepa-
rated through ~80 months from randomization (Figure 1). Estimated
3-year survival rates in the Oral-AZA and placebo arms were 37.4%
and 27.9%, respectively (A 4+9.5% with Oral-AZA [95%Cl +0.9% to
+18.1%]); 5-year survival rates were 26.5% versus 20.1% (A +6.3%
[95%Cl —2.1% to +14.7%]).

To assess clinical and biological variables predictive of long-term
survival, patients were separated into two subgroups: the “Long-term
Survivors” (LTS) cohort comprised patients known to have survived
>3 years from randomization, whereas the “Non-LTS” cohort included
patients who died, were lost to follow-up, or withdrew consent before
3years. The LTS cohort comprised 30% (140/472) of all patients,
including 35% (83/238) and 24% (57/234) of patients in the Oral-AZA
and placebo arms, respectively. Compared with the Non-LTS group,
patients in the LTS cohort were more likely to have intermediate-risk
cytogenetics (95% vs. 82%, respectively) and NPM1™ (45% vs. 22%) at
diagnosis, and less likely to be MRD+ at screening (34% vs. 53%)
(Table S2). Use of consolidation chemotherapy and number of consoli-
dation cycles were generally similar between the LTS and Non-LTS
cohorts. Baseline demographic and disease characteristics were largely
balanced between treatment arms within each LTS-defined cohort.
Patients in the Oral-AZA arm who were LTS received a median of
47 treatment cycles, compared with 8 cycles in the Non-LTS cohort. In
the placebo arm, patients in the LTS cohort and the Non-LTS cohort
received a median of 34 cycles and 5 cycles, respectively.

In post-hoc univariate analyses, intermediate-risk cytogenetics and
NPM1™ at diagnosis were each significantly correlated with long-term

(23 years from randomization) survival within each treatment arm

Kaplan-Meier estimated overall survival by treatment arm as of March 2022. Cl, confidence interval; HR, hazard ratio; mo,

(Figure S3). No significant relationship was found between prior consoli-
dation and long-term survival within either arm. In the placebo arm, there
was a trend for greater long-term survival in patients who received 2-3
prior consolidation cycles versus no consolidation but this association
was not significant after adjusting for multiple testing (p = .161). As may
be expected, longer randomized treatment duration was significantly
associated with long-term survival in both arms. Baseline MRD— status
was positively associated with long-term survival in the placebo arm but
not the Oral-AZA arm (Figure S3). Overall, 37% (38/103) of baseline
MRD+ patients in the Oral-AZA arm achieved MRD response
(i.e., conversion from MRD+- at baseline to MRD-), compared with 19%
(22/116) of patients in the placebo arm (odds ratio 2.50 [95%Cl 1.35-
4.61]). MRD response on study was significantly associated with supe-
rior long-term survival in both arms. While acknowledging the potential
for lead-time bias by including MRD response in these survival analyses
(i.e., longer survival may have allowed for more time to achieve MRD
response), most (Oral-AZA, 76% [29/38]; placebo, 95% [21/22]) MRD
responses occurred <6 months from randomization,® whereas long-term
survival required that a patient survive 23 years from randomization. Fif-
teen patients (6%) in the Oral-AZA arm underwent HSCT within 3 years
from randomization, including 6 who discontinued treatment while in
first remission to receive HSCT, compared with 32 (14%) in the placebo
arm (all of whom had relapsed); in univariate analyses, subsequent HSCT
was significantly associated with long-term survival only in the placebo
arm (Figure S3).

A post-hoc multivariable logistic regression analysis was per-
formed to identify baseline characteristics independently associated
with long-term survival and assess the independent treatment effect
of Oral-AZA when adjusting for other covariates. The model included
randomized treatment arm (Oral-AZA vs. placebo), NPM1 status
(NPM1™UE vs.  NPM1™YH risk (poor

at diagnosis, cytogenetic
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vs. intermediate) at diagnosis, MRD status (MRD+ vs. MRD-) at
screening, and absolute neutrophil count (continuous variable) at
screening. After controlling for other covariates, Oral-AZA remained
significantly and independently predictive of long-term survival, as
were NPM1™ intermediate-risk cytogenetics, and baseline MRD-
status at screening (Table S3).

These updated data demonstrate the long-term survival benefit of
Oral-AZA for patients in first remission after IC. With additional survival
follow-up, Oral-AZA showed sustained OS improvement versus pla-
cebo for over 5years from randomization, and improved absolute
3-and 5-year OS rates versus placebo by 9.5% and 6.3%, respectively.
Nearly one-fourth (23%) of patients randomized to Oral-AZA received
>36 cycles (~3 years) of treatment, with 11% (25/238) of patients still
receiving Oral-AZA at the updated cutoff, supporting the feasibility and
tolerability of long-term maintenance therapy with Oral-AZA. As
expected, intermediate cytogenetic risk status (vs. poor) and presence
of NPM1™t (vs. NPM1I"Y) at diagnosis were each significantly associ-
ated with long-term survival (23 years from randomization) in both uni-
variate and multivariable analyses. While significant in the overall
population in multivariate analysis, baseline MRD— status was only sig-
nificantly predictive of superior long-term survival within the placebo
arm in univariate analyses, suggesting that Oral-AZA may increase the
likelihood of long-term survival by partially mitigating the adverse prog-
nostic effect of post-IC MRD positivity, as evidenced by the two-fold
higher rate of conversion from MRD positive to negative status during
Oral-AZA therapy. For patients MRD+ at screening, achievement of
MRD- status on study was significantly correlated with long-term sur-
vival in both arms. When controlling for key prognostic pretreatment
covariates, Oral-AZA remained significantly predictive of long-term sur-
vival compared with placebo. In conclusion, these updated findings
demonstrate the feasibility and sustained long-term clinical benefit of
Oral-AZA maintenance, now with over 4 years of median follow-up
time for patients in remission after chemotherapy. Patients with AML
completing intensive induction and consolidation therapy should there-
fore be strongly considered for Oral-AZA maintenance, particularly
those for whom HSCT may not be feasible or initially indicated, includ-
ing patients with favorable risk NPM1 mutated disease.
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