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abstract

PURPOSE There is limited evidence on the clinical utility of monitoring measurable residual disease (MRD) in
patients with acute myeloid leukemia treated with lower-intensity therapy. Herein, we explored the outcomes of
patients treated with venetoclax and azacitidine who achieved composite complete remission (CRc; complete
remission 1 complete remission with incomplete hematologic recovery) and MRD , 10–3 in the VIALE-A trial.

METHODS The patients included in this report were treated with venetoclax and azacitidine. Bone marrow
aspirate samples for multiparametric flow cytometry assessments were collected for central analysis at baseline,
end of cycle 1, and every three cycles thereafter. MRD-negative response was defined as, 1 residual blast per
1,000 leukocytes (, 10–3 or 0.1%) with an estimated analytic sensitivity of 0.0037%-0.0027%. CRc, duration of
remission (DoR), event-free survival (EFS), and overall survival (OS) were assessed. A multivariate Cox re-
gression analysis identified prognostic factors associated with OS.

RESULTS One hundred sixty-four of one hundred ninety (86%) patients with CRc were evaluable for MRD.
MRD, 10–3 was achieved by 67 of 164 (41%), and 97 of 164 (59%) had MRD$ 10–3. The median DoR, EFS,
and OS were not reached in patients with CRc and MRD, 10–3, and the 12-month estimates for DoR, EFS, and
OS in this group were 81.2%, 83.2%, and 94.0%. Among patients with CRc and MRD$ 10–3, the median DoR,
EFS, and OS were 9.7, 10.6, and 18.7 months. Multivariate analysis showed that CRc with MRD , 10–3 was a
strong predictor of OS (adjusted hazard ratio 5 0.285; 95% CI, 0.159 to 0.510; P , .001).

CONCLUSION Patients who achieved CRc andMRD, 10–3 with venetoclax and azacitidine had longer DoR, EFS,
and OS, than responding patients with MRD $ 10–3.
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INTRODUCTION

The phase III VIALE-A trial established the treatment of
venetoclax and azacitidine combination as a new
standard of care for older patients with treatment-naı̈ve
acute myeloid leukemia (AML) who were ineligible for
intensive chemotherapy.1,2 Results from the trial
demonstrated that the combination of venetoclax and
azacitidine led to a significant improvement in overall
survival (OS) and composite complete remission (CRc;
complete remission [CR] 1 complete remission with
incomplete hematologic recovery [CRi]). The rates of
CRc with measurable residual disease (MRD) re-
sponse (, 10–3) were also significantly higher in the
venetoclax and azacitidine group as compared with
azacitidine alone (23.4% v 7.6%, P , 0.001), pro-
viding evidence that deep responses are attainable in
patients treated with lower-intensity therapy.2

Despite the achievement of morphological remission
in most older patients with AML receiving standard
intensive therapy, approximately 80% experience

relapse because of residual leukemic cells in the bone
marrow (BM).3–6 In intensively treated patients, the
achievement of a deeper MRD-negative response in
CR is a prognostic marker of superior outcomes, in-
cluding OS and relapse-free survival, compared with
conventional remission criteria alone (, 5% blasts by
morphology).7,8 A retrospective study reported that in
patients age . 60 years and treated with hypo-
methylating agents, the cumulative incidence of re-
lapse was lower among patients who had achieved a
MRD-negative (, 10–3) response, but failed to es-
tablish a relationship betweenMRD and OS or relapse-
free survival.9 However, there is limited literature on
the clinical significance of MRD, survival outcomes,
and the utility of monitoring in treatment-naive patients
receiving lower-intensity therapy when ineligible for
intensive induction chemotherapy.

Immunophenotyping with multiparametric flow cytom-
etry (MFC) is a powerful technique used to quantify
MRD in AML.10,11 Although limitations of MFC-based
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MRD analyses include the lack of standardization, reliance
on a high-quality marrow aspirate, and variable sensitivity,
the method is applicable to a majority of patients after a
treatment-induced morphologic remission, even for those
who do not harbor an appropriate molecular target for
quantitative polymerase chain reaction12 and next-
generation sequencing (NGS) MRD approaches.13

In this report, we evaluated the outcomes of patients who
achieved CRc and were evaluable for an MRD response by
MFC in the aforementioned cohort of patients with AML
treated with venetoclax and azacitidine in the VIALE-A trial.
Among patients treated with placebo and azacitidine, only
11 of 145 patients achieved CRc with an MRD-negative
(, 10–3) response and thus were excluded from this ex-
ploratory analysis because of small numbers.

METHODS

Patients and Treatment

Patients enrolled in the ongoing randomized phase III
VIALE-A study (NCT02993523) who received venetoclax
and azacitidine (venetoclax arm) were included in this
analysis. Enrolled patients were $ 18 years with a con-
firmed diagnosis of AML by the WHO criteria and were
ineligible for standard induction chemotherapy either be-
cause of age $ 75 years or because of comorbidities.
Additional eligibility criteria have been previously pub-
lished.2 Patients in the venetoclax arm received venetoclax
400 mg orally once daily on days 1-28 and azacitidine at
75 mg/m2 intravenously once daily on days 1-7 once every
28-day cycle.

The study was approved by the local ethics committees and
conducted in accordance with the International Confer-
ence on Harmonization, Good Clinical Practice guidelines,
and the Declaration of Helsinki. All patients provided
written informed consent.

Outcomes

Disease responses were evaluated per modified Interna-
tional Working Group response criteria for AML.14 Efficacy
was assessed as CRc, duration of CRc, event-free survival
(EFS), and OS. CR was defined as absolute neutrophil
count . 103/mL, platelets . 105/mL, red cell transfusion
independence, and BM with, 5% blasts. CRi was defined
as all criteria for CR, except for neutropenia # 103/mL or
thrombocytopenia # 105/mL. Duration of remission (DoR)
for CRc was defined as the number of days from the date of
first response (CR or CRi) per modified International
Working Group criteria for AML to the earliest evidence of
confirmed morphologic relapse, confirmed progressive
disease, or death because of disease progression. EFS was
defined as the number of days from random assignment to
the date of confirmed progressive disease, confirmed
morphological relapse from CR or CRi, treatment failure
(defined as a failure to achieve CR, CRi, or morphological
leukemia-free state) after at least six cycles of study
treatment, or death from any cause. OS was defined as the
time from random assignment to the date of death from any
cause. BM assessments were performed at screening, at
end of cycle 1, and after every three cycles thereafter. Per
protocol, for patients who had two successive disease
assessments that indicated CR or CRi, BM aspirates were
no longer required for response or biomarker assessments.
The patients had to achieve an MRD-negative response
before or after clinical remission, and the MRD response
had to occur before study drug discontinuation. Adverse
events were graded according to the National Cancer In-
stitute Common Terminology Criteria for Adverse Events
Version 4$0.15

Detection of MRD

MRD response was defined as one or fewer residual leu-
kemic blasts per 1,000 leukocytes or 10–3. Patients who

CONTEXT

Key Objective
To evaluate the outcomes of patients who achieved composite complete remission (CRc, defined as complete remission and

complete remission with incomplete hematologic recovery) and were evaluable for a measurable residual disease (MRD)
response by multiparametric flow cytometry in patients with acute myeloid leukemia treated with venetoclax and
azacitidine.

Knowledge Generated
The patients who achieved CRc 1 MRD-negative (, 10–3) response with the combination had a longer duration of re-

mission, overall survival (OS), and event-free survival. Achievement of CRc 1 MRD , 10–3 response was a prognostic
factor for OS, providing evidence that MRD monitoring could be informative for patients who are treated with lower-
intensity therapies.

Relevance
The outcomes of this analysis provide evidence that MRD assessments among patients treated with lower-intensity therapy

could be conducted to understand the prognostic impact of MRD on OS. MRD, 10–3 response in patients treated with
venetoclax and azacitidine is valuable and warrants further investigation to establish its role in clinical management.
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had one negative sample for MRD value below this cutoff at
any time on the study were defined as patients with an
MRD-negative response. Samples were collected at
baseline from BM aspirates during the clinical assessment
and after each course as described above. Patients were
unevaluable for MRD if they hadmissing BM samples, were
deemed a technical failure, or if the BM samples contained
less than a hundred thousand CD451 leukocytes (clas-
sified thereafter as MRD-indeterminate). The analysis was
performed centrally by LabCorp Central Laboratory Ser-
vices and was blinded to investigator-reported disease
response assessments. The BM aspirates were analyzed by
a five-tube, eight-color panel (CD45, CD34, HLA-DR, and
CD13 as a backbone in all five tubes, with CD123, CD117,
CD71, CD64, CD56, CD38, CD33, CD19, CD15, CD14,
CD11b, CD7, CD4, and CD2 assessed across the remaining
tubes). These markers align with the recent recommen-
dations of the European LeukemiaNet consensus docu-
ment for flow cytometry–based MRD assessments in
AML.11 The integrated leukemia-associated immunophe-
notypes and different than normal procedures were
used.10,11 The assay validation established the analytical
sensitivity of the MRD panel at the upper limit of 0.0037%
and the lower limit of 0.0027%. For specimens in which the
identified aberrant phenotypes were quantified below 7%,
the data were reviewed and approved by a board-certified
hematopathologist; a total of four hematopathologists
reviewed MRD assessments for this trial.

Statistical Analysis

Demographics were summarized by descriptive statistics.
DoR, EFS, and OS were estimated by the Kaplan-Meier
methodology between the CRc 1 MRD, 10–3 and
CRc 1 MRD$ 10–3 groups. Median and 95% CIs were
reported. For subgroup analyses, hazard ratios (HRs) and
95% CIs were generated using an unstratified Cox pro-
portional hazards model. To improve the precision or HR
estimates of OS, a multivariate Cox regression analysis was
performed using adjustments of key prognostic factors as
determined in the analysis of VIALE-A, including age, AML
type, and cytogenetic risk.

RESULTS

As of January 04, 2020, 286 patients were randomly
assigned into the venetoclax arm, of which 190 achieved
CRc (Fig 1). Among patients who achieved CRc, 164 were
evaluable for MRD, 22 patients had a missing MRD as-
sessment, and four patients had indeterminate MRD values
(Data Supplement, online only). An MRD-negative response
was achieved by 67, and 97 had persistent MRD $ 10–3.
The clinical and molecular characteristics of patients are
summarized in Table 1. Among patients with molecular
mutations, the CRc and MRD-negative response rates were
50% (10 of 20) for patients with FLT3, 49% (21 of 43) for
patients with IDH1/2, 30% (6 of 20) for patients with TP53,
and 88% (15 of 17) for patients with an NPM1 mutation.

Patients treated with venetoclax and
azacitidine (N = 286)

Patients treated with placebo
and azacitidine (N = 145)

Phase III VIALE-A trial
(NCT02993523) +

Patients with CR or CRi
(n = 190)

Patients without CR or CRi
(n = 96)

Patients with CR or CRi
(n = 41)

Patients with CR or CRi and
evaluable for MRD

(n = 164)

Patients with CR or CRi  not
evaluable/indeterminate for MRD

(n = 26)

Patients with CR or CRi and
evaluable for MRD

(n = 34)

Included in this analysis

Patients with CR or CRi
and MRD < 10–3

(n = 67)

Patients with CR or CRi
and MRD ≥ 10–3

(n = 97)

Patients with CR or CRi and
MRD < 10–3

(n = 11, excluded from
the analysis)

(n = 15)
(n = 38)
(n = 12)
(n = 2)

Deaths
On study treatment
Poststudy treatment
Lost to follow-up/withdrew
   consent

Deaths
On study treatment
Poststudy treatment
Lost to follow-up/withdrew
   consent

(n = 52)
(n = 29)
(n = 14)
(n = 2)

FIG 1. Profile of patients. CR, complete remission; CRi, complete remission with incomplete marrow recovery; MRD, measurable residual
disease.
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TABLE 1. Baseline and Clinical Characteristics of Patients

Characteristic

CR 1 CRi and
MRD Evaluable (n 5 164),

No. (%)

CR 1 CRi and
MRD < 10–3 (n 5 67),

No. (%)

CR 1 CRi and
MRD ‡ 10–3 (n 5 97),

No. (%)

P a CR 1 CRi and MRD < 10–3

(n 5 67) v CR 1 CRi and MRD ‡ 10–3

(n 5 97)

Age categories (reported
from EDC), years

18 to , 65 3 (1.8) 2 (3.0) 1 (1.0) .081

65 to , 75 53 (32.3) 27 (40.3) 26 (26.8)

$ 75 108 (65.9) 38 (56.7) 70 (72.2)

Sex

Female 69 (42.1) 33 (49.3) 36 (37.1) .148

Male 95 (57.9) 34 (50.7) 61 (62.9)

ECOG performance status

0 31 (18.9) 13 (19.4) 18 (18.6) .670

1 70 (42.7) 25 (37.3) 45 (46.4)

2 57 (34.8) 26 (38.8) 31 (32.0)

3 6 (3.7) 3 (4.5) 3 (3.1)

Cytogenetics

Intermediate 116 (70.7) 51 (76.1) 65 (67.0) .226

Poor 48 (29.3) 16 (23.9) 32 (33.0)

BM blast count, %

, 30 55 (33.5) 17 (25.4) 38 (39.2) .189

$ 30-, 50 33 (20.1) 15 (22.4) 18 (18.6)

$ 50 76 (46.3) 35 (52.2) 41 (42.3)

Type of AML

De novo AML 120 (73.2) 49 (73.1) 71 (73.2) 1.000

Secondary AML 44 (26.8) 18 (26.9) 26 (26.8)

Type of secondary AML

Therapy-related AML 15 (34.1) 7 (38.9) 8 (30.8) .748

History of MDS/CMML 29 (65.9) 11 (61.1) 18 (69.2)

FLT3 mutationb

ITD 17 (13.2) 9 (18.0) 8 (10.1)

TKD 4 (3.1) 2 (4.0) 2 (2.5)

ITD or TKD 20 (15.5) 10 (20.0) 10 (12.7) .320

Not detected 109 (84.5) 40 (80.0) 69 (87.3)

Undetermined or missing 35 17 18

IDH1 or IDH2 mutationb

IDH1 12 (7.9) 5 (8.1) 7 (7.8)

IDH2 32 (21.1) 16 (25.8) 16 (17.8)

IDH1 or IDH2 43 (28.3) 21 (33.9) 22 (24.4)

Not detected 109 (71.7) 41 (66.1) 68 (75.6) .272

Undetermined or missing 12 5 7

TP53 mutationc

Detected 20 (19.6) 6 (14.3) 14 (23.3)

Not detected 82 (80.4) 36 (85.7) 46 (76.7)

Undetermined or missing 62 25 37 .316

(continued on following page)
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Overall, the baseline characteristics were similar among
groups. However, the patients in theMRD-negative response
group had a significantly higher rate of NPM1 mutation
than did patients in the MRD $ 10–3 group (36% v 3%).

Patients with CRc and evaluable for MRD had a median of
3.0 (range: 1.0-8.0) MRD assessments postbaseline. CRc
and MRD-negative responses were achieved by 17 (25%)
patients by end of cycle 1, 18 (27%) patients by end of
cycle 4, 18 (27%) patients by end of cycle 7, and 14 (21%)
patients after cycle 7. The rate of CRc and MRD-negative
response by treatment cycle and the cumulative incidence
is depicted in Figure 2.

The median follow-up was 22.1 (range: 1.3-30.1) and 20.8
(range: 2.3-30.7) months in patients with MRD-negative

response and MRD $ 10–3, respectively. Patients who
attained an MRD-negative response at any time received a
median treatment with 16.0 (range: 1.0-28.0) cycles of
venetoclax and azacitidine, whereas patients with MRD
$ 10–3 received a median treatment of 9.0 (range: 2.0-
30.0) cycles.

The median DoR for CRc was not reached among patients
with an MRD-negative response, and the 12-month esti-
mated DoR for CRc and MRD-negative response was
81.2% (95% CI, 69.3 to 88.9). The median DoR for CRc
was 9.7 (95% CI, 8.0 to 15.8) months in patients with
MRD $ 10–3 (Fig 3A). Subgroup analysis by age ($ 75 v
, 75 years), AML subtype (de novo v secondary), and
cytogenetic risk (poor v intermediate) showed that the

TABLE 1. Baseline and Clinical Characteristics of Patients (continued)

Characteristic

CR 1 CRi and
MRD Evaluable (n 5 164),

No. (%)

CR 1 CRi and
MRD < 10–3 (n 5 67),

No. (%)

CR 1 CRi and
MRD ‡ 10–3 (n 5 97),

No. (%)

P a CR 1 CRi and MRD < 10–3

(n 5 67) v CR 1 CRi and MRD ‡ 10–3

(n 5 97)

NPM1 mutationc

Detected 17 (16.7) 15 (35.7) 2 (3.3) < .001

Not detected 85 (83.3) 27 (64.3) 58 (96.7)

Undetermined or missing 62 25 37

NOTE. Bold value indicates statistical significance.
Abbreviations: AML, acute myeloid leukemia; BM, bone marrow; CMML, chronic myelomonocytic leukemia; CR, complete remission; CRi, complete

remission with incomplete marrow recovery; ECOG, Eastern Cooperative Oncology Group; MDS, myelodysplastic syndrome; MRD, measurable residual
disease.

aThe P value provided is nominal as it was not included in the planned analysis. The Wilcoxon rank-sum test is used to compare continuous variables;
Fisher’s Exact test is used to compare categorical variables.

bIDH1 or IDH2 and FLT3 data were determined by the CDx assay.2
cTP53 and NPM1 data were from the central laboratory and determined by the MyAML assay.2
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After C7
(n = 14)

Pa
tie

nt
 (%

) Percent

CR + CRi + MRD < 10–3 (n = 67)

Cumulative incidence (%)

FIG 2. MRD by treatment cycle and cumulative incidence. End of C1: MRD, 10–3 from C1 day 1 to the end day of
C11 7 days. End of C4: MRD, 10–3 from the end day of C11 8 days to minimum value between end day of C4
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the absolute neutrophil count. 103/mL, platelets. 105/mL, red cell transfusion independence, and bone marrow
with , 5% blasts; CRi was defined as all criteria for CR, except for neutropenia # 103/mL or
thrombocytopenia # 105/mL. C, cycle; CR, complete remission; CRi, complete remission with incomplete he-
matologic remission; MRD, measurable residual disease.
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median DoR for CRc was longer among patients who
achieved an MRD-negative response than in those who had
MRD$ 10–3 in all categories (Fig 3B and Data Supplement).

The median EFS for CRc was not reached in patients with
an MRD-negative response, and the estimated 12-month
EFS was 83.2% (95% CI, 71.6 to 90.3). The median EFS
was 10.6 months (95% CI, 9.0 to 13.9) in patients with CRc
and MRD $ 10–3 (Figs 4A and 4B and Data Supplement).
EFS was similar among patients who achieved CRc with an
MRD-negative response after cycle 1 and thereafter (Fig 4C).

The median OS was not reached in patients with CRc and
MRD-negative response, and the estimated 12-month OS

was 94.0% (95% CI, 84.7 to 97.7). The median OS was
18.7 (95% CI, 12.9 to not reached) months in patients with
CRc and MRD $ 10–3 (Figs 5A and 5B and Data Sup-
plement). The results of the multivariate Cox regression
analysis demonstrated a significant reduction in death rate
with the achievement of CRc with MRD-negative response
(HR5 0.285; 95% CI, 0.159 to 0.510; P, .001). Both CR
and CRi with an MRD-negative response were significantly
prognostic of OS (Fig 5C). Additional analysis showed that
patients who achieved CRc with an MRD-negative re-
sponse after cycle 1, and thereafter had similar baseline
characteristics (Data Supplement), had significantly better

B
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FIG 4. (A) EFS among patients. (B) Forest plot for EFS in subgroups. (C) Kaplan-Meier curves of EFS for patients who achieved composite complete
remission and MRD-negative response by treatment cycles. CR, complete remission; CRi, complete remission with incomplete hematologic recovery;
EFS, event-free survival; MRD, measurable residual disease; NE, not evaluable; NR, not reached.
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OS outcomes; the median OS was not reached in either
group, and the estimated 12-month OS was 87.8% (95%
CI, 59.5 to 96.8) among patients who achieved an MRD-
negative response after cycle 1 and 96.0% (95%CI, 84.9 to
99.0) among patients who achieved an MRD-negative
response thereafter (Fig 5D).

The common treatment-emergent $ grade 3 adverse
events occurring in$ 15% of patients in either group were
febrile neutropenia, neutropenia, thrombocytopenia, ane-
mia, pneumonia, and leukopenia (Data Supplement).
Numerically higher rates of grade $ 3 neutropenia (54% v
37%) and febrile neutropenia (54% v 41%) were noted in
patients with CRc with an MRD-negative response versus
patients with CRc and MRD $ 10–3.

DISCUSSION

In the phase III VIALE-A trial, the combination treatment
regimen of venetoclax and azacitidine resulted in superior
remission rates and OS among treatment-naı̈ve patients
ineligible for intensive therapy.2 Among 190 patients who
achieved CRc, 67 also achieved an MRD, 10–3 response.
The results of this exploratory analysis further demonstrated
that patients who had achieved CRc with MRD-negative
response had longer DoR for CRc, EFS, and OS, than did
patients who had MRD $ 10–3 in remission. This provides
evidence that the lower-intensity combination of venetoclax
and azacitidine can produce deep responses in patients
ineligible for intensive therapy.

The achievement of an MRD-negative response predicted
OS, even among patients with secondary AML. The median
OS was not reached in either intermediate or poor cyto-
genetic risk groups attaining MRD-negative response, and
the 12-month estimated OS was 94% in both subgroups,
indicating that obtaining an MRD-negative response, even
in patients with adverse risk cytogenetics, confers durable
patient outcomes. Consistent with this, in a recent study,
Maiti et al16 evaluated the prognostic impact of baseline
patient factors for response to another lower-intensity
treatment regimen, venetoclax plus decitabine, and re-
ported that both patients with intermediate- and poor-risk
cytogenetics who achieved MRD-negative status enjoyed a
superior OS. Taken together, these data suggest that initial
post-treatment MRD-negative response may be a valuable
prognostic marker of OS in patients who are treated with
lower-intensity regimens.

Given that a quarter of patients on treatment achieved MRD
responses by the end of cycle 1, frequent late MRD re-
sponses were also observed; totally, 27% achieved an
MRD-negative response by the end of cycle 7, with a further
21% achieving a response thereafter. Thus, the timing of
MRD response may be independent of the time of
achievement of clinical remission and may occur well after
the patient has achieved clinical remission.

Another study reported a strong prognostic correlation used
in combination between MRD response and OS with
venetoclax and decitabine and noted that the benefit of
MRD-negative status was similar across 1-, 2-, and 4-
month time points.16 Furthermore, the median OS
among patients who achieved an early versus late MRD-
negative response was similar. Collectively, these results
indicate that the attainment of a late MRD-negative re-
sponse is not only possible but also associated with a better
outcome. Consistent with this, unpublished data from the
phase II studies before VIALE-A, in which MRD assess-
ments were collected more frequently, indicate that MRD
rates improved with longer time on therapy. Therefore, the
first MRD values may not be indicative of the full effect of
the venetoclax and azacitidine therapy. In addition, the
current data show that patients who achieve later MRD
negativity also have a survival advantage. For future studies,
we would recommend at least two MRD assessments after
achievement of remission.

We noted that the rates of neutropenia and febrile neu-
tropenia were numerically higher in patients who achieved
an MRD-negative response that warrants further investi-
gation. However, these rates were similar to the overall
study population of VIALE-A.2 Given the prognostic impact
of an MRD-negative response on survival, with the proper
use of prophylaxis and protocol-indicated cycle delays and
dose reductions, the toxicities can be managed and ensure
the safety of the regimen.

Molecular and MFC analyses are widely used techniques
for MRD assessment in AML.11,13,17 The VIALE-A study is
the first prospective study to show the utility of MRD as-
sessment by MFC among patients treated with lower-
intensity chemotherapy. Most patients were evaluable for
MRD using MFC. In the venetoclax arm, of the 196 patients
who achieved CRc, only 26 (13%) had either missing or
indeterminate MRD assessments, whereas in the placebo
and azacitidine arm, 17% (7 of 41) hadmissingMRD values.

In patients who present at diagnosis with genetic abnor-
malities associated with AML, the use of a combination of
NGS and MFC has found that each technique had inde-
pendent and additive prognostic value for predicting the
rate of relapse and survival in younger (18-65 years)
treatment-naı̈ve patients treated with intensive regimens.17

Future studies can explore the use of both NGS and MFC
in treatment-naı̈ve patients with AML treated with lower-
intensity therapies.

The interpretation of the data presented here is subject to a
few limitations. The small number of patients who achieved
CRc with MRD-negative response in the placebo and
azacitidine arms made it difficult to compare between in-
tervention and placebo arms and warrants further research.
In this study, MRD was collected at specified time points
and not continuously monitored; hence, we could not
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establish the most informative time point for MRD as-
sessment in this population. In addition, patients who had
two successive disease assessments that indicated CR or
CRi, BM aspirates were no longer required for response or

biomarker assessments; hence, it is possible that among
these patients, MRD-negative responses may occur over
time that warrants further evaluation. Furthermore, out-
comes of the small numbers of patients in the molecular
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subsets should be interpreted with caution and warrant
further prospective investigation.

For patients with AML ineligible for intensive therapy, the
combination of venetoclax and azacitidine is now an
established standard of care. Our observations reported
herein establish the role of MRD assessment as an important
predictor of outcomes in lower-intensity AML therapy and
present an avenue for future investigation into patient-
specific therapy on the basis of MRD response. Future
studies of therapy deintensification/discontinuation in the
MRD-negative subset may solidify the clinical utility of MRD

monitoring in the unfit-for-intensive-chemotherapy subset,
with hopes of identifying a subset with long-term EFS.
Similarly, in the MRD-positive subset, future studies of the
addition of novel agents to this regimen, with the end point of
achieving MRD conversion, would be of high interest, as the
bulk of patients treated with azacitidine and venetoclax re-
main MRD-positive despite the achievement of CRc. This
study demonstrated the importance and utility of MRD
monitoring as a prognostic factor for OS in the setting of
lower-intensity therapy and warrants further investigation to
establish its role in the management of patients with AML.
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