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Abstract

Background: The phase 3 VIALE-A trial (NCT02993523) reported that venetoclax-azacitidine sig-

nificantly prolonged overall survival compared with placebo-azacitidine in patients with newly

diagnosed acute myeloid leukemia ineligible for intensive chemotherapy. Herein, efficacy and

safety of venetoclax-azacitidine are analyzed in the Japanese subgroup of VIALE-A patients.

Methods: Eligible Japanese patients were randomized 2:1 to venetoclax-azacitidine (N = 24) or

placebo-azacitidine (N = 13). Primary endpoints for Japan were overall survival and complete

response (CR) + CR with incomplete hematologic recovery (CRi). Venetoclax (target dose 400 mg)

was given orally once daily. Azacitidine (75 mg/m2) was administered subcutaneously or intra-

venously on Days 1–7 of each 28-day cycle.
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Results: Median follow-up was 16.3 months (range, 1.0–20.3). Median overall survival was not

reached with venetoclax-azacitidine (hazard ratio 0.409 and 95% confidence interval: 0.151, 1.109);

overall survival estimate was higher with venetoclax-azacitidine than placebo-azacitidine at 12 (67

and 46%) and 18 months (57 and 31%), respectively. CR and CRi rates were 67% with venetoclax-

azacitidine and 15% with placebo-azacitidine. Most common any-grade adverse events were

febrile neutropenia (79 and 39%), thrombocytopenia (54 and 77%), constipation (54 and 54%)

and decreased appetite (54 and 38%) in the venetoclax-azacitidine and placebo-azacitidine arms,

respectively. Only 1 patient in the venetoclax-azacitidine arm, and no patients in the placebo-

azacitidine arm, had grade 4 febrile neutropenia that led to treatment discontinuation.

Conclusions: This Japanese subgroup analysis of VIALE-A demonstrates comparable safety and

efficacy outcomes compared with the global study and supports venetoclax-azacitidine as first-

line standard-of-care for Japanese treatment-naive patients with acute myeloid leukemia who are

ineligible for intensive chemotherapy.
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Introduction

Acute myeloid leukemia (AML) is the most common type of adult
leukemia, with the highest incidence worldwide found in the USA,
Western Europe and Australia (1). In Japan, AML is the most
common leukemia, accounting for ∼70% of myeloid leukemias
(2,3). AML primarily affects older adults, with a third of patients in
Japan being diagnosed at ≥75 years of age (4). The 5-year survival
rate was 39.2% among Japanese patients with leukemias diagnosed
between 2006 and 2008 (5). Current treatment for younger adults in
Japan consists of intensive induction chemotherapy with idarubicin
or daunorubicin plus cytarabine (2,6). In addition, patients achieving
remission are advised to continue with consolidation therapy
consisting of high-dose cytarabine or non–cross-resistant agents,
and allogeneic stem cell transplant for eligible patients. However,
many patients with newly diagnosed AML are not eligible for
intensive chemotherapy because of advanced age or the presence
of comorbidities (6–8). Treatment options for these patients are
limited and include low-intensity therapy with the hypomethylating
agents (HMAs) azacitidine or decitabine, and low-dose cytarabine
[LDAC; (9,10)].

In Japan, for patients ≥65 years of age who are ineligible for
standard therapy (idarubicin or daunorubicin plus cytarabine) on
the basis of their performance status, comorbidities or cytogenetic
abnormalities, treatment with LDAC is recommended (6). However,
outcomes with less intensive regimens such as decitabine, azacitidine
or LDAC remain poor, with expected rates of complete response (CR)
or CR with incomplete blood count recovery (CRi) lower than 30%,
and median overall survival (OS) of <1 year (11–13). More effective
and well-tolerated treatment options are needed for patients with
AML ineligible for intensive chemotherapy.

Venetoclax is a selective inhibitor of B-cell leukemia/lymphoma-2
(BCL2) that has been studied in several hematologic malignancies
as monotherapy or in combination with other agents (14–21).
Two large phase 1b/2 studies have assessed venetoclax-based
therapy in combination with low-intensity regimens in older
patients with previously untreated AML (21,22). When combined
with azacitidine or decitabine, venetoclax therapy resulted in
a CR + CRi rate of 67% and a median OS of 17.5 months
(22). A subsequent confirmatory phase 3 placebo-controlled trial
(VIALE-A; NCT02993523) compared the efficacy and safety of
venetoclax plus azacitidine (venetoclax-azacitidine) with placebo
plus azacitidine (placebo-azacitidine) in treatment-naive patients

with AML ineligible for standard induction therapy (23). The
venetoclax-azacitidine combination regimen significantly increased
OS [14.7 and 9.6 months, respectively; hazard ratio (HR), 0.66; 95%
confidence interval (CI): 0.52, 0.85 and P < 0.001] and the CR + CRi
rate (66 and 28%; P < 0.001) compared with the placebo-azacitidine
regimen (23).

The biologic rationale for combining venetoclax with azacitidine
in AML is based on their complementary mechanisms of action.
The BCL2 family members, including BCL2, BCL-XL and MCL1,
mediate cancer cell survival by sequestering proapoptotic proteins.
BCL2 is upregulated in AML, promotes chemoresistance, enhances
the survival of leukemic progenitor and blast cells and has been asso-
ciated with poor outcomes (24,25). In preclinical studies, venetoclax
had additive or synergistic effects when combined with azacitidine
in primary cells from patients with AML (26,27), where azacitidine
was shown to downregulate MCL1 protein levels (27).

Venetoclax has been approved in the USA (28), and in >25
other countries for use in combination with azacitidine, decitabine
or LDAC in patients with newly diagnosed AML who are ≥75 years
of age, or those with comorbidities that preclude the use of intensive
induction chemotherapy. Japan has the most aged population world-
wide (29), and elderly patients with AML have limited treatment
options. In March 2021, venetoclax in combination with azacitidine
or LDAC was approved in Japan. The Japanese subgroup analyses
aimed to provide evidence that safety and efficacy outcomes in the
Japanese subgroup were comparable to the global population. Here,
we present the results of the subgroup analysis of Japanese patients
with AML ineligible for intensive chemotherapy who participated in
the VIALE-A trial comparing venetoclax-azacitidine with placebo-
azacitidine.

Materials and methods

Study design

VIALE-A (NCT02993523) is a phase 3, randomized, double-
blind, placebo-controlled and multicenter study that assessed
the efficacy and safety of venetoclax-azacitidine compared with
placebo-azacitidine in patients with previously untreated AML
who were ineligible for intensive chemotherapy (23). The dual
primary endpoints for Japan were OS and CR + CRi rates. Key
secondary endpoints included CR + CR with partial hematologic
recovery (CRh) rates, response rates at the start of Cycle 2 and
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transfusion-independence rates. The study was conducted in
accordance with the International Council for Harmonization
requirements, Good Clinical Practice guidelines and the Declaration
of Helsinki. The study protocol was reviewed and approved by an
independent ethics committee/institutional review board at each
study site. All patients provided written informed consent.

Patients

Full eligibility criteria have been reported previously (23). In brief,
the study enrolled treatment-naive adult (≥18 years of age) patients
with a confirmed diagnosis of AML [per the World Health Organiza-
tion classification (30)], who were ineligible for standard induction
chemotherapy because of age (≥75 years) or comorbidities. The
existence of at least one of the following conditions precluded the use
of intensive induction chemotherapy: Eastern Cooperative Oncology
Group (ECOG) performance status 2 or 3, history of congestive
heart failure requiring treatment, an ejection fraction ≤50%, chronic
stable angina, diffusion capacity of the lung for carbon monoxide
≤65%, forced expiratory volume in 1 second (s) of ≤65%, creatinine
clearance 0.5 ml/s to <0.75 ml/s, moderate hepatic impairment with
total bilirubin >1.5 to ≤3.0 times the upper limit of normal or
other comorbidities considered incompatible with standard therapy.
Patients needed to have a projected life expectancy of ≥12 weeks
to be included in the trial, and those who had received previous
treatment for myelodysplastic syndromes or AML were excluded.

Randomization and treatment

Eligible patients were randomized 2:1 via interactive response tech-
nology to either venetoclax-azacitidine or placebo-azacitidine. Ran-
domization was stratified by patient age (<75 and ≥75 years),
region (USA, European Union, China, Japan and rest of world) and
cytogenetic risk (intermediate and poor).

Venetoclax was given orally once daily. Patients were hospitalized
for monitoring and tumor lysis syndrome (TLS) prophylaxis for the
first 4 days of treatment in Cycle 1, until 24 h after the target dose
of venetoclax was reached. This included uric acid-reducing agents,
intravenous hydration and laboratory assessments. To mitigate the
risk of TLS, venetoclax dosing started at 100 mg on Day 1 of Cycle
1, increasing to 200 mg on Day 2 and reaching the target dose of
400 mg on Day 3. The 400mg daily dosing was maintained until Day
28 of Cycle 1 and on Days 1–28 in all subsequent cycles. Patients
in the control arm received oral placebo according to the same
schedule. Azacitidine was administered to patients in both study arms
at a dose of 75 mg/m2 subcutaneously or intravenously for the first
7 days of each 28-day cycle. Treatment was continued until disease
progression, withdrawal of consent or other protocol-defined criteria
for discontinuation were met.

Assessments

OS was defined as the time from study randomization to death due
to any cause. Bone marrow assessments were performed at screening,
at the end of Cycle 1 and every 3 cycles thereafter until 2 successive
samples indicated CR or composite CR (CR or CR + CRi). Details
on the disease evaluation criteria have been reported previously in
the primary publication of this study (23). In brief, responses were
assessed according to the modified International Working Group cri-
teria for AML (31) and disease progression was defined per European
LeukemiaNet criteria (32). Transfusion independence was defined as
at least 56 consecutive days with no transfusion of either red blood
cells (RBCs) or platelets between the first and last day of treatment.

Safety evaluations were performed throughout the study in all
patients who received at least 1 dose of either venetoclax or placebo
(in combination with azacitidine). Adverse events (AEs) were graded
according to the National Cancer Institute Common Terminology
Criteria for Adverse Events Version 4.03. AEs were defined as those
occurring between the first dose of study drug until 30 days after
discontinuation of treatment.

Statistical analyses

Baseline characteristics and treatment outcomes are descriptive for
this subgroup analysis.

The data cutoff for the Japanese subgroup analysis presented here
was 4 January 2020, the same cutoff used for the primary analysis of
VIALE-A. The efficacy analyses were performed on the full analysis
set, which included the intent-to-treat population who underwent
randomization. Safety analyses were performed in all patients who
received at least 1 dose of study drug (venetoclax or placebo, in
combination with azacitidine).

Power and sample size determinations for the global phase
3 study have been reported previously (23). OS distribution was
estimated using the Kaplan–Meier methodology, and comparisons
between treatment arms used the log-rank test stratified by age
and cytogenetic risk. The HR between the treatment groups
was estimated with the Cox proportional hazards model with
the same stratification factors. Response rates and transfusion
independence outcomes were compared between treatment arms
using the Cochran–Mantel–Haenszel test, with age and cytogenetic
risk as stratification factors. The 95% CIs were determined with the
Clopper–Pearson exact method.

Results

Patients

Between 6 February 2017 and 31 May 2019, of the 48 patients
screened in Japan from 15 sites, 37 (77%) were randomized to the
study arms, including 24 patients assigned to venetoclax-azacitidine
and 13 to placebo-azacitidine. A total of 19 patients (10 venetoclax-
azacitidine and 9 placebo-azacitidine) discontinued study, all because
of death. Death was related to disease progression in 84.2% (16/19)
of cases.

Patient demographics and baseline characteristics of the Japanese
subgroup are summarized in Table 1. The proportion of patients
≥75 years of age was higher in the venetoclax-azacitidine arm
than in the placebo-azacitidine arm (79 and 69%, respectively).
The venetoclax-azacitidine arm also had a higher proportion of
patients with ECOG performance status 0 or 1 (75 and 62%) and
intermediate-risk cytogenetics (75 and 69%). On the other hand,
more patients in the placebo-azacitidine arm had ≥50% blasts in
bone marrow (54 and 42%, respectively) and baseline grade 3 or
4 neutropenia (92 and 79%). The main reason for ineligibility to
receive intensive chemotherapy was advanced age (≥75 years) in both
treatment arms (79% with venetoclax-azacitidine and 69% with
placebo-azacitidine). In general, no significant differences in baseline
characteristics were observed between the venetoclax-azacitidine and
placebo-azacitidine arms.

Efficacy

At a median follow-up of 16.3 months (range, 1.0–20.3) median OS
was not reached (NR) in the venetoclax-azacitidine arm (95% CI:
10.6, NR) and was 8.6 months (95% CI: 2.7, NR) in the placebo-
azacitidine arm, with a stratified Cox proportional HR of 0.41 (95%
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Table 1. Patient demographics and baseline characteristics

Characteristic Venetoclax-azacitidine (n = 24) Placebo-azacitidine (n = 13)

Age
Median, years (range) 77.5 (68–85) 77.0 (67–86)
≥ 75 years, n (%) 19 (79.2) 9 (69.2)

Male, n (%) 14 (58.3) 9 (69.2)
AML type, n (%)

De novo 20 (83.3) 10 (76.9)
Secondary 4 (16.7) 3 (23.1)

Secondary AML type, n/N (%)
Prior MDS or CMML 3/4 (75.0) 3/3 (100)
Treatment-related AML 1/4 (25.0) 0/3

ECOG performance status, n (%)
0 or 1 18 (75.0) 8 (61.5)
2 or 3 6 (25.0) 5 (38.5)

Blast count, n (%)
< 30% 7 (29.2) 4 (30.8)
≥ 30% to <50% 7 (29.2) 2 (15.4)
≥ 50% 10 (41.7) 7 (53.8)

AML with myelodysplasia-related changes, n (%) 9 (37.5) 5 (38.5)
Cytogenetic risk, n (%)

Intermediate 18 (75.0) 9 (69.2)
Poor 6 (25.0) 4 (30.8)

Somatic mutations, n/N (%)
IDH1 or IDH2 6/21 (28.6) 4/13 (30.8)
FLT3 2/23 (8.7) 2/12 (16.7)
NPM1 0/14 6/9 (66.7)
TP53 2/14 (14.3) 0/9

Baseline Grade 3 or 4 cytopenias, n (%)
Neutropenia 19 (79.2) 12 (92.3)
Grade 3 3 (12.5) 3 (23.1)
Grade 4 16 (66.7) 9 (69.2)
Anemia 8 (33.3) 5 (38.5)
Thrombocytopenia 7 (29.2) 4 (30.8)

Baseline transfusion dependence,a n (%)
RBCs 2 (8.3) 2 (15.4)
Platelets 0 1 (7.7)

≥2 reasons for ineligibility to receive intensive therapy,b n (%) 8 (33.3) 7 (53.8)

aBaseline transfusion dependence defined as RBC or platelet transfusion within 8 weeks prior to the first dose of study drug or randomization.
bPatients could report more than 1 reason.
Abbreviations: AML, acute myeloid leukemia; CMML, chronic myelomonocytic leukemia; ECOG, Eastern Cooperative Oncology Group; FLT3, fms-like
tyrosine kinase 3; IDH, isocitrate dehydrogenase; MDS, myelodysplastic syndrome; NPM1, nucleophosmin; RBC, red blood cell; TP53, tumor protein 53.

CI: 0.15, 1.11; Fig. 1). The estimated OS was 67% (95% CI: 44.3,
81.7) with venetoclax-azacitidine and 46% (95% CI: 19.2, 69.6)
with placebo-azacitidine at 12 months, and 57% (95% CI: 33.9,
74.1) and 31% (95% CI: 6.5, 60.2), respectively, at 18 months.

Response rates and event-free survival (EFS) are shown in Fig. 2.
Rates of CR and CR + CRi were higher in the venetoclax-azacitidine
arm than in the placebo-azacitidine arm, with 67% of patients
assigned to venetoclax-azacitidine and 15% of patients assigned to
placebo-azacitidine achieving CR + CRi (Fig. 2a). The median time
to first response (CR or CRi) was 1.2 months (range, 0.8–2.9) for
venetoclax-azacitidine and 3.1 months (range, 3.0–3.2) for placebo-
azacitidine. Half of the patients in the venetoclax-azacitidine arm
achieved CR + CRi by the start of Cycle 2 compared with no
patients in the placebo-azacitidine arm. The addition of venetoclax
to azacitidine also resulted in a significant improvement in EFS
[16.3 months (95% CI: 7.9, NR)] compared with 3.4 months (95%
CI: 1.5, 14.5) with placebo-azacitidine (HR, 0.229; 95% CI: 0.088,
0.596 and P = 0.001; Fig. 2b).

Sixteen patients (67%; 95% CI: 45, 84) receiving venetoclax-
azacitidine and 2 patients (15%; 95% CI: 2, 45) receiving placebo-
azacitidine achieved post-baseline RBC and platelet transfusion
independence while on treatment (Fig. 3). The median duration
of RBC and platelet transfusion independence was 122 days
(range, 57–557) for venetoclax-azacitidine, and 328 days (range,
312–344) for placebo-azacitidine. RBC transfusion independence
was achieved in 75% of patients in the venetoclax-azacitidine
arm (95% CI: 53.3, 90.2) and 23% in the placebo-azacitidine
arm (95% CI: 5.0, 53.8). Platelet transfusion independence was
achieved in 79% of patients in the venetoclax-azacitidine arm
(95% CI: 57.8, 92.9) and 31% in the placebo-azacitidine arm
(95% CI: 9.1, 61.4). The median number of post-baseline RBC
transfusions was 11 (range, 2–47) and 8 (range, 2–45) in the
venetoclax-azacitidine and placebo-azacitidine arms, respectively,
with a median number of post-baseline platelet transfusions of
11 (range, 1–69) and 15 (range, 1–66) for each arm, respectively.
One of 2 patients who were RBC transfusion dependent at baseline
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Figure 1. OS by treatment arm. aStratified by age (18 to <75, ≥75 years) and cytogenetic risk (intermediate, poor). Aza, azacitidine; CI, confidence interval; HR,

hazard ratio; NR, not reached; OS, overall survival; Pbo, placebo; Ven, venetoclax.

became transfusion independent during treatment with venetoclax-
azacitidine, whereas neither of the 2 transfusion-dependent patients
assigned to placebo-azacitidine achieved transfusion independence.
Only 1 patient was dependent on platelet transfusions at baseline
and remained transfusion dependent during treatment with placebo-
azacitidine.

Safety

Median duration of exposure to venetoclax/placebo was longer in
the venetoclax-azacitidine arm than in the placebo-azacitidine arm
[12.3 months (range, 0.9–20.0) and 1.8 months (range, 0.5–13.9)],
respectively. Patients received a median of 8 treatment cycles (range,
1–19) with venetoclax-azacitidine and 2 treatment cycles (range, 1–
15) with placebo-azacitidine. The most frequent reason for discontin-
uation of study drug within the placebo-azacitidine arm was disease
progression.

All patients reported at least 1 AE of any grade. Table 2 summa-
rizes AEs reported in ≥20% of patients in either treatment arm. The
most common Grade ≥3 AEs (venetoclax-azacitidine and placebo-
azacitidine, respectively) were mainly hematologic, including febrile
neutropenia (79 and 39%), thrombocytopenia (50 and 77%), neu-
tropenia (38 and 23%), leukopenia (33 and 31%) and anemia (21
and 15%; Table 2). Grade ≥3 pneumonia was observed in 21% of
patients in the venetoclax-azacitidine arm and 15% of patients in
the placebo-azacitidine arm. The most common nonhematologic AEs
(any grade; venetoclax-azacitidine and placebo-azacitidine, respec-
tively) included decreased appetite (54 and 31%), constipation (54
and 54%), diarrhea (46 and 46%), vomiting (42 and 23%) and
nausea (38 and 31%; Table 2).

Serious AEs were reported in 67% of patients treated with
venetoclax-azacitidine and 31% of patients treated with
placebo-azacitidine; those occurring in ≥5% of patients in the
venetoclax-azacitidine arm are summarized in Table 3. Serious
AEs (venetoclax-azacitidine and placebo-azacitidine, respectively)
included febrile neutropenia (42 and 0%), neutropenia (17 and 0%),
pneumonia (13 and 8%) and leukopenia (8 and 0%). All patients
were hospitalized to receive TLS prophylaxis and for monitoring,
per protocol; no cases of TLS were reported in either treatment arm.
To prevent the occurrence of clinically relevant infections, 79% of
patients in the venetoclax-azacitidine arm and 77% of patients in
the placebo-azacitidine arm received anti-infection prophylaxis.

AEs led to treatment discontinuation in 4 patients: 2 (8%)
patients in the venetoclax-azacitidine arm (1 patient with Grade
4 febrile neutropenia and 1 with celiac artery occlusion leading
to death), and 2 (15%) patients in the placebo-azacitidine arm
[1 patient with Grade 3 fatigue and Grade 4 neutropenia and 1
patient with Grade 4 acute kidney injury (AKI)]. AEs led to vene-
toclax/placebo dose interruptions in 16 (67%) patients receiving
venetoclax-azacitidine most commonly due to febrile neutropenia
(n = 9), neutropenia (n = 6) and infection (n = 6), and in 4 (31%)
patients treated with placebo-azacitidine due to febrile neutropenia
and thrombocytopenia (n = 1), neutropenic enterocolitis and heart
failure (n = 1), AKI (n = 1) and pneumonia (n = 1).

Death within 30 days of starting study treatment occurred in
1 (4%) patient treated with venetoclax-azacitidine (due to celiac
artery occlusion) and in no patients treated with placebo-azacitidine.
There were no deaths due to febrile neutropenia in either arm of the
study.
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Figure 2. Rates of CR and CR+CRi (a), and investigator-assessed event-free survival (b). aStratified by age (18 to <75, ≥75 years) and cytogenetic risk (intermediate,

poor). Aza, azacitidine; CI confidence interval; CR, complete response; CRi, CR with incomplete blood count recovery; HR, hazard ratio; Pbo, placebo; Ven,

venetoclax.

Discussion

This analysis in the Japanese subgroup of the VIALE-A trial in
patients with untreated AML ineligible for intensive chemotherapy
demonstrated similar efficacy and safety outcomes as were seen in
the overall population, despite the shorter median follow-up period
for the Japanese subgroup analysis [16.3 vs 20.5 months (23)].
Importantly, no AEs specific to Japanese patients were observed.

Specifically, the median OS in the Japanese subgroup (NR with
venetoclax-azacitidine and 8.6 months with placebo-azacitidine) was
consistent with that in the overall population, where the median OS
was 14.7 and 9.6 months, respectively. The composite CR + CRi
rates for the Japanese subgroup (67 and 15%, respectively), were
also consistent with the response outcomes in the overall population
(66 and 28%, respectively; P < 0.001), which included patients from
the USA, Europe, China, Japan and the rest of the world.
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Table 2. Adverse events reported in ≥20% of patients in either arm

Venetoclax-azacitidine (n = 24) Placebo-azacitidine (n = 13)

AE, n (%) Any grade Grade ≥3 Any grade Grade ≥3

Any 24 (100) 24 (100) 13 (100) 12 (92.3)
Hematologic events 23 (95.8) 23 (95.8) 11 (84.6) 11 (84.6)

Thrombocytopenia 13 (54.2) 12 (50.0) 10 (76.9) 10 (76.9)
Neutropenia 9 (37.5) 9 (37.5) 3 (23.1) 3 (23.1)
Febrile neutropenia 19 (79.2) 19 (79.2) 5 (38.5) 5 (38.5)
Grade 3 18 (75.0) 5 (38.5)
Grade 4 1 (4.2) 0
Anemia 5 (20.8) 5 (20.8) 3 (23.1) 2 (15.4)
Leukopenia 8 (33.3) 8 (33.3) 4 (30.8) 4 (30.8)
Disseminated intravascular coagulation 1 (4.2) 1 (4.2) 3 (23.1) 0

Nonhematologic events
Pneumonia 6 (25.0) 5 (20.8) 2 (15.4) 2 (15.4)
Nausea 9 (37.5) 1 (4.2) 4 (30.8) 0
Constipation 13 (54.2) 0 7 (53.8) 0
Diarrhea 11 (45.8) 1 (4.2) 6 (46.2) 1 (7.7)
Vomiting 10 (41.7) 0 3 (23.1) 0
Stomatitis 10 (41.7) 0 2 (15.4) 0
Decreased weight 6 (25.0) 1 (4.2) 1 (7.7) 0
Increased alanine aminotransferase 5 (20.8) 2 (8.3) 1 (7.7) 1 (7.7)
Hypokalemia 6 (25.0) 4 (16.7) 4 (30.8) 3 (23.1)
Pyrexia 7 (29.2) 0 4 (30.8) 0
Fatigue 1 (4.2) 0 1 (7.7) 1 (7.7)
Decreased appetite 13 (54.2) 1 (4.2) 4 (30.8) 1 (7.7)
Insomnia 6 (25.0) 0 1 (7.7) 0
Malaise 8 (33.3) 0 1 (7.7) 0

Abbreviation: AE, adverse event.

Table 3. Serious adverse events (any grade) occurring in ≥5% of patients

Serious AE, n (%) Venetoclax-azacitidine (n = 24) Placebo-azacitidine (n = 13)

Any 16 (66.7) 4 (30.8)
Febrile neutropenia 10 (41.7) 0
Neutropenia 4 (16.7) 0
Leukopenia 2 (8.3) 0
Pneumonia 3 (12.5) 1 (7.7)

Abbreviation:AE, adverse event.

Also, the higher rate of response for patients in the venetoclax-
azacitidine arm in the Japanese subgroup analysis, compared with
those in the placebo-azacitidine arm, correlated with a greater inci-
dence of post-baseline transfusion independence (RBC + platelet: 67
and 15%, respectively). Responses were also reached earlier with
venetoclax-azacitidine compared with placebo-azacitidine (median
time to first response 1.2 and 3.1 months, respectively), with half of
the patients in the venetoclax-azacitidine arm achieving a response
by the start of Cycle 2.

The difference in median EFS between treatment groups
was more marked in the Japanese subgroup (16.3 months with
venetoclax-azacitidine and 3.4 months with placebo-azacitidine)
than in the overall population (9.8 and 7.0 months, respectively).
Therefore, these results support that the addition of venetoclax to
HMA therapy improves the currently dismal outcomes achieved
in elderly Japanese patients with AML treated with HMAs alone
(11–13).

The median duration of exposure to venetoclax treatment was
longer in the Japanese subgroup (12.3 months) compared with
the overall population (7.6 months). Japanese patients randomized
to placebo-azacitidine however, received a median of 2 treatment
cycles (median duration of exposure 1.8 months), compared with a
median of 4.5 treatment cycles for the overall population. Due to
the double-blind design of this trial, early treatment discontinuation
was at investigator discretion on the basis of lack of response, and a
Japanese-specific signature cannot be confirmed.

However, the safety profile of venetoclax-azacitidine in the
Japanese subgroup was consistent with safety data from the
overall study population and with previous reports on the use of
venetoclax in AML (22), with the most common AEs associated
with venetoclax-azacitidine being hematologic or gastrointestinal.
The incidence of grade 3 or 4 febrile neutropenia was higher in
Japanese patients across treatment groups (79% with venetoclax-
azacitidine and 39% with placebo-azacitidine) compared with the
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Figure 3. Proportion of patients with post-baseline transfusion independence.

Transfusion independence was defined as a period of 56 days or more without

transfusion. RBC, red blood cell.

overall population (42% with venetoclax-azacitidine and 19%
with placebo-azacitidine). Notably, rates of infection and treatment
discontinuation or death due to febrile neutropenia were similar in
the Japanese and overall populations (23). These results suggest that
febrile neutropenia was manageable with appropriate monitoring
and intervention, including with venetoclax dose interruptions
and the use of granulocyte-colony stimulating factor (G-CSF) per
investigator discretion (28).

Some key differences in baseline characteristics were noted
between the overall population and the Japanese subgroup, including
a preponderance of patients ≥75 years of age (Japanese subgroup
and overall population, 76 and 61%, respectively), with ECOG
performance status of 0 or 1 (70 and 55%), with intermediate-
risk cytogenetics (73 and 63%), and with baseline Grade 3 or 4
neutropenia (84 and 69%).

Venetoclax pharmacokinetics in patients with AML have been
described using a population pharmacokinetics model (33). Although
Asian patients had 67% higher relative bioavailability of vene-
toclax compared with non-Asian patients, the range of veneto-
clax exposures (area under the plasma concentration-time curve at
steady state) was similar in the two groups. Covariate analysis to
evaluate the relationship between venetoclax exposure and safety
in patients with previously untreated AML identified that Asian
patients were more likely to have treatment-emergent Grade ≥3
neutropenia regardless of treatment with placebo or venetoclax in
combination with an HMA. However, the predicted net effect of
venetoclax on treatment-emergent Grade ≥3 neutropenia was similar
both for Asian and non-Asian patients (33).

Importantly, the safety and efficacy results with venetoclax-
azacitidine described here were also generally similar to those
reported in a phase 1/2 trial in Japan that enrolled 6 elderly
(≥75 years) patients with untreated relapsed/refractory AML
[NCT02265731; (34)]. With a median exposure time to venetoclax
of 12.3 months in this study and 10.3 months in the phase 1/2
study, the majority of patients in both studies experienced at least
1 Grade ≥3 treatment-emergent AE (phase 3, 100%; phase 1/2,
83%), of which the most common were hematologic (phase 3:
febrile neutropenia [79%], thrombocytopenia [50%], neutropenia
[38%]; phase 1/2: lymphopenia [67%], febrile neutropenia [67%],
thrombocytopenia [50%] and leukopenia [50%]). Equal proportions

of patients in both studies experienced serious AEs (67%). Of note,
the CR rates in Japanese patients in the VIALE-A study are higher
than the reported rates with LDAC, the current standard of care in
Japan for elderly patients with poor-risk cytogenetics (6,8).

The small number of patients analyzed (n = 37) in this investi-
gation of a geographic population is a limitation of this study. Nev-
ertheless, the data indicate that venetoclax-azacitidine was effective
with an expected (similar to that of the overall population) and
manageable safety profile in the Japanese subgroup of VIALE-A.

The combination of venetoclax and azacitidine could be consid-
ered a first-line standard of care for Japanese patients with previously
untreated AML who are not candidates for intensive induction
therapy.
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