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Abstract

Background: In a multinational phase 3 trial (VIALE-C), venetoclax plus low-dose cytarabine

prolonged overall survival vs placebo plus low-dose cytarabine in patients with newly diagnosed

acute myeloid leukaemia ineligible for intensive chemotherapy, although it was not statistically

significant. Herein, we assess the benefit of venetoclax plus low-dose cytarabine in the Japanese

subgroup of VIALE-C patients (n = 27).

Methods: VIALE-C, a randomized (2:1), double-blind study (NCT03069352), enrolled untreated

patients (≥18 years) with acute myeloid leukaemia. Patients received venetoclax (600 mg days

1–28, 4-day ramp-up in cycle 1) or placebo in 28-day cycles with low-dose cytarabine (20 mg/m2

days 1–10). The primary endpoint was median overall survival.

Results: In the Japanese subgroup, at a 6-month follow-up from the primary analysis, median

overall survival for venetoclax (n = 18) and placebo (n = 9), plus low-dose cytarabine, was 4.7
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and 8.1 months, respectively (hazard ratio, 0.928, 95% confidence intervals : 0.399, 2.156). The rate

of complete remission plus complete remission with incomplete blood count recovery was higher

with venetoclax plus low-dose cytarabine (44.4%) vs placebo plus low-dose cytarabine (11.1%).

All patients experienced at least 1 adverse event. The most common grade ≥3 adverse events

with venetoclax or placebo, plus low-dose cytarabine, were febrile neutropenia (50.0% vs 44.4%,

respectively) and thrombocytopenia (27.8% vs 44.4%, respectively). Serious adverse events were

reported in 50.0 and 33.3% of patients in the venetoclax and placebo, plus low-dose cytarabine

arms, respectively; pneumonia was the most common (22.2% each).

Conclusions: Limited survival benefit in the Japanese subgroup can be attributed to small patient

numbers and to baseline imbalances observed between treatment arms, with more patients in the

venetoclax plus low-dose cytarabine arm presenting poor prognostic factors. Venetoclax plus low-

dose cytarabine was well tolerated in Japanese patients with acute myeloid leukaemia ineligible

for intensive chemotherapy.
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Introduction

Acute myeloid leukaemia (AML), although relatively rare, is the
most common adult leukaemia in Japan accounting for ∼70% of
myeloid leukaemias (1,2). The incidence of AML is age dependent
with a median age at diagnosis in Japan of 65 years (3). Survival
rates for patients with AML are the lowest amongst all leukaemias.
Retrospective population-based studies that included the overall
AML population (young adult to elderly) observed relatively low
5-year overall survival (OS) rates of 10–20% (4–7).

Standard first-line therapy for adults with newly diagnosed AML
is intensive chemotherapy (1,8). However, many patients are inel-
igible for intensive therapy because of advanced age or comor-
bidities (3,9,10). When compared with younger adult patients with
AML, elderly patients with AML also have increased frequencies of
adverse prognostic factors such as unfavourable risk karyotype and
secondary AML (11), leading to a poorer prognosis (12–14). Less
intensive treatment options include azacitidine, decitabine or low-
dose cytarabine (LDAC) (8) with only LDAC monotherapy approved
in Japan (prior to March 2021) for the treatment of patients with
AML who are ineligible for intensive chemotherapy (10). However,
reported rates of complete remission (CR) or CR with incomplete
blood count recovery (CRi) are ≤30% (3,15–17), underscoring the
need for additional new treatment options.

Venetoclax, a selective inhibitor of B-cell leukaemia/lymphoma-2
(BCL2), has been evaluated either alone or in combination with other
active agents in several hematologic malignancies (18–24). Vene-
toclax and cytarabine have complementary mechanisms of action
that provide a biologic rationale for evaluation in AML. Cancer
cell survival is mediated by BCL2 family members, including BCL2,
BCL-XL, and MCL1. In AML, BCL2 promotes chemoresistance,
the survival of leukemic progenitor and blast cells, and has been
associated with poor outcomes (25,26). Resistance to the BCL2
inhibitor venetoclax may be mediated by other pro-survival factors,
like MCL1, that sequester endogenous BCL2 homology (BH)3-only
proteins released by venetoclax upon binding to BCL2. In preclin-
ical models, cytarabine synergized with venetoclax by enhancing
BH3-only activity and/or suppressing MCL1 to promote apoptosis
(27,28).

Venetoclax-based therapy in elderly patients with previously
untreated AML was assessed in 2 large phase 1b/2 studies (24,29).
Combination therapy with venetoclax plus azacitidine or decitabine

resulted in a CR plus CRi rate of 67% and a median OS of
17.5 months (29). When combined with LDAC, venetoclax produced
a CR plus CRi rate of 54% and median OS of 10.1 months (24).
These results prompted the initiation of 2 phase 3 placebo-controlled
trials to compare azacitidine (VIALE-A) or LDAC (VIALE-C) with or
without venetoclax (30,31). Both studies enrolled patients globally
and included patients from Japan. In the VIALE-A study, the addition
of venetoclax to azacitidine significantly increased the CR plus CRi
rate (66% vs 28%; P < 0.001) and median OS (14.7 vs 9.6 months;
hazard ratio [HR]: 0.66; P < 0.001) compared with the control group
(30). In the VIALE-C study at a 6-month follow-up analysis, the
addition of venetoclax to LDAC significantly increased the CR plus
CRi rate (48% vs 13%; P < 0.001) compared with the control group;
median OS was 8.4 months vs 4.1 months (HR, 0.70; P = 0.040)
(31).

Venetoclax has been approved for use in the USA and several
other countries in combination with azacitidine, decitabine, or LDAC
in patients with newly diagnosed AML ≥75 years of age who are
ineligible for intensive induction chemotherapy; in March 2021,
venetoclax in combination with azacitidine or LDAC was approved
in Japan. Here we present efficacy and safety outcomes in the
subgroup of Japanese patients with AML ineligible for intensive
chemotherapy who participated in the VIALE-C study.

Methods

Study design

VIALE-C (NCT03069352) is a phase 3 randomized, double-blind
placebo-controlled, multicenter study that assessed the efficacy and
safety of venetoclax plus LDAC compared with placebo plus LDAC
in treatment-naive patients with AML who were ineligible for inten-
sive chemotherapy (31). The primary endpoint of the study was OS
and secondary endpoints included response rates (CR, CR plus CRi,
proportion of patients with CR plus CRi by initiation of cycle 2),
transfusion independence rates, and event-free survival (EFS). The
study was conducted in accordance with the International Council
for Harmonization requirements, Good Clinical Practice guidelines,
and the Declaration of Helsinki. The protocol was reviewed and
approved by an independent ethics committee/institutional review
board at each site before initiation. All patients provided written
informed consent before participating.
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Patients

Full eligibility criteria have been published previously (31). Briefly,
eligible patients were adults (≥18 years) with newly diagnosed AML,
as defined by the World Health Organization (32). Patients were inel-
igible for standard induction therapy either due to age (≥75 years) or
lack of fitness, defined by the presence of at least 1 of the following:
Eastern Cooperative Oncology Group (ECOG) performance status
2 or 3, history of congestive heart failure requiring treatment or
ejection fraction ≤50% or chronic stable angina, diffusion capacity
of the lung for carbon monoxide ≤65% or forced expiratory volume
in 1 second ≤65%, creatinine clearance ≥0.5 to <0.75 ml/s/m2,
moderate hepatic impairment with total bilirubin >1.5 to ≤3.0
times the upper limit of normal, or other comorbidities deemed
incompatible with standard therapy. Patients with secondary AML
could have received prior therapy for myelodysplastic syndromes
(MDS). Main exclusion criteria comprised a projected life expectancy
<12 weeks, prior therapy for AML (except for hydroxyurea either
prior to or during the first cycle of treatment) and previous treatment
with cytarabine for any indication.

Randomization and treatment

Patients were randomized 2:1 via interactive response technology to
either venetoclax plus LDAC or placebo plus LDAC. Randomization
was stratified by AML status (de novo vs secondary), patient age
(<75 vs ≥75 years) and region (USA, Europe, China, Japan and rest
of world).

Venetoclax was administered orally once daily (QD), and to avoid
the risk of tumour lysis syndrome (TLS), dosing began at 100 mg on
day 1 of cycle 1 and increased stepwise over 4 days (ramp-up period)
to reach the target dose of 600 mg (100 mg day 1, 200 mg day 2,
400 mg day 3, 600 mg days 4–28 of cycle 1). Venetoclax was given
at the target dose of 600 mg QD in all subsequent 28-day cycles.
During the ramp-up period and until 24 hours after the target
dose of venetoclax was reached, all patients were hospitalized to
monitor for TLS and received TLS prophylaxis (uric acid-reducing
agents and hydration). Patients in the placebo arm received a placebo
(identical-looking tablet) in the same manner as venetoclax. All
patients received subcutaneous LDAC at a dose of 20 mg/m2 QD on
days 1–10 of each 28-day cycle. Treatment was continued until dis-
ease progression (PD), unacceptable toxicity or other pre-established
treatment discontinuation criteria were met (31).

Assessments

Disease assessments were performed on bone marrow samples col-
lected at screening, end of cycles 1 and 4, and every three cycles
thereafter (in the absence of PD) until 2 consecutive samples con-
firmed stable achievement of CR or CRi. Disease assessments were
also performed when relapse was suspected and/or at the final study
visit. Clinical responses were defined according to the modified Inter-
national Working Group criteria for AML (33), and PD was defined
as per European LeukemiaNet recommendations (34). Details on
the criteria for evaluating disease assessment have been reported
previously in the primary publication of this study (31). OS was
defined as the time from study randomization to death due to any
cause. EFS was defined as the time from study randomization to
PD, confirmed relapse from CR or CRi, treatment failure (failure
to achieve CR, CRi, partial remission or morphologic leukaemia-
free state as assessed by the investigator) or death from any cause.
Post-baseline transfusion independence was defined as a period of
at least 56 consecutive days without transfusions of either red blood

cells (RBCs) or platelets occurring between the first dose of study
drug and 30 days after the last dose of study drug.

Safety evaluations were performed throughout the study. Patients
were monitored for adverse events (AEs), serious AEs, vital signs,
laboratory measures, and clinically significant cardiac, pulmonary or
radiologic findings. AEs were defined as those that occurred between
the first dose of study drug until 30 days after the last dose of study
drug. AEs were graded according to the National Cancer Institute
Common Terminology Criteria for Adverse Events Version 4.03.

Statistical methods

Efficacy analyses were performed on the full analysis set, consisting
of all patients who were randomized, whereas safety analyses were
performed on all patients who received at least 1 dose of study
drug. The pre-planned sample size for the VIALE-C study was
210 patients (randomized 2:1) to detect a statistically significant
reduction in mortality of 45.5%, with 90% power at an alpha level of
0.05. OS, and EFS were analysed using Kaplan–Meier methodology
and compared between treatment arms using the log-rank test. The
HR was estimated using the Cox proportional-hazards model. Cox
proportional-hazard regression models with stepwise variable selec-
tion were performed on OS in the Japan region as sensitivity analyses
to identify relevant prognostic factors for OS and to better under-
stand the treatment effect on OS when adjusting for these factors.
Response rates and transfusion-independence outcomes were com-
pared between treatment arms using the Cochran–Mantel–Haenszel
test and 95% confidence intervals (CIs) were determined using the
Clopper–Pearson Exact method.

For this analysis, baseline characteristics and study outcomes are
described for the Japanese subgroup. The data cutoff for the primary
analysis of the study was 15 February 2019; the cutoff for the 6-
month follow-up analysis presented herein was 15 August 2019.

Results

Patient demographics and baseline characteristics

Between May 2017 and the data cutoff for the 6-month follow-up
analysis of 15 August 2019, 211 patients were enrolled across 21
countries. Of the 211 patients,14 sites in Japan enrolled 27 (12.8%)
patients who received venetoclax plus LDAC (n = 18) or placebo
plus LDAC (n = 9). The median age was 81 (range: 60–89) years
for patients treated with venetoclax plus LDAC and 78 (range: 71–
85) years for those treated with placebo plus LDAC. Demographics
and baseline characteristics of the Japanese subgroup are shown in
Table 1. Treatment arms were balanced in terms of patient age (85%
of patients ≥75 years; venetoclax plus LDAC vs placebo plus LDAC:
83.3% vs 88.9%), the proportion of patients with de novo AML,
and the prevalence of transfusion dependence. Some imbalances
were observed between the venetoclax plus LDAC and placebo plus
LDAC arms, including the proportion of patients with AML with
myelodysplasia-related changes (venetoclax plus LDAC vs placebo
plus LDAC: 55.6% vs 44.4%), bone marrow blast count ≥50%
(27.8% vs 11.1%), poor cytogenetic risk (55.6% vs 33.3%), tumour
protein 53 (TP53) mutations (43.8% vs 22.2%), fms-like tyrosine
kinase 3 (FLT3) mutations (18.8% vs 0%), nucleophosmin (NPM1)
mutations (6.3% vs 22.2%) and prior use of hypomethylating agents
(HMAs) (16.7% vs 33.3%). More than half of the patients in the
venetoclax plus LDAC treatment arm (n = 10 [55.6%]) and n = 4
[44.4%] patients in the placebo plus LDAC arm had ≥2 reasons for
ineligibility to receive intensive therapies.
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Table 1. Patient demographics and baseline characteristics

Characteristic Placebo + LDAC (n = 9) Venetoclax + LDAC (n = 18)

Age
Median, years (range) 78 (71–85) 81 (60–89)
≥75 years, n (%) 8 (88.9) 15 (83.3)

Male, n (%) 4 (44.4) 12 (66.7)
ECOG performance status, n (%)

0 3 (33.3) 5 (27.8)
1 3 (33.3) 10 (55.6)
2 2 (22.2) 3 (16.7)
3 1 (11.1) 0

AML type, n (%)
De novo 6 (66.7) 13 (72.2)
Secondary 3 (33.3) 5 (27.8)

Secondary AML type, n/N (%)
Treatment-related AML 0/3 1/5 (20.0)
Prior hematologic disorder 3/3 (100.0) 4/5 (80.0)

Myelodysplasia-related changes, n (%) 4 (44.4) 10 (55.6)
Prior treatment with HMAs, n (%) 3 (33.3) 3 (16.7)
Bone marrow blast count, n (%)

<30% 4 (44.4) 7 (38.9)
≥30%–<50% 4 (44.4) 6 (33.3)
≥50% 1 (11.1) 5 (27.8)

Cytogenetic risk, n (%)
Favourable 0 0
Intermediate 6 (66.7) 8 (44.4)
Poor 3 (33.3) 10 (55.6)

Somatic mutations, n/N (%)
TP53 2/9 (22.2) 7/16 (43.8)
FLT3 0/9 3/16 (18.8)
IDH1/2 2/9 (22.2) 3/16 (18.8)
NPM1 2/9 (22.2) 1/16 (6.3)

Baseline hepatic impairment 3 (33.3) 8 (44.4)
Baseline renal impairment 8 (88.9) 18 (100.0)
Transfusion dependenta at baseline, n (%)

RBC or platelet 7 (77.8) 14 (77.8)
RBC 6 (66.7) 13 (72.2)
Platelet 3 (33.3) 8 (44.4)

Number of reasons for ineligibility to receive intensive therapy, n (%)
1 5 (55.6) 8 (44.4)
2 4 (44.4) 9 (50.0)
3 0 1 (5.6)
≥4 0 0

aTransfusion dependence defined as transfusion within 56 days before first dose of study drug.
AML, acute myeloid leukaemia; ECOG, Eastern Cooperative Oncology Group; FLT3, fms-like tyrosine kinase 3; HMA, hypomethylating agent; IDH, isocitrate
dehydrogenase; LDAC, low-dose cytarabine; NPM1, nucleophosmin; RBC, red blood cell; TP53, tumour protein 53.

The median treatment duration in the venetoclax plus LDAC and
placebo plus LDAC arms was 2.1 (range: 0.2–23.5) months and 1.9
(range: 0.3–14.6) months, respectively. The proportion of patients
who received any post-study treatment and intensive chemotherapy
as post-study treatment was markedly higher in the placebo plus
LDAC arm (77.8 and 55.6%, respectively) than in the venetoclax
plus LDAC arm (27.8 and 16.7%, respectively; Table 2). The most
common post-study treatments in the placebo plus LDAC arm were
cytarabine (66.7%), aclarubicin hydrochloride (33.3%), and hydrox-
ycarbamide (33.3%); azacitidine, cytarabine, daunorubicin and gem-
tuzumab ozogamicin (11.1% each) were the most common for
patients in the venetoclax plus LDAC arm. Individual chemotherapy
drugs were noted, but treatment regimens were not.

Overall, as of the data cutoff date, 26 patients in the Japanese
subgroup (venetoclax plus LDAC, n = 17; placebo plus LDAC,
n = 9) had discontinued treatment. The primary reasons for study
drug discontinuation were (venetoclax plus LDAC vs placebo plus
LDAC): treatment failure (22.2% vs 44.4%), PD (11.1% vs 33.3%),
physician decision (16.7% vs 11.1%), AE not related to PD (16.7%
vs 0%), withdrawal of consent (11.1% each), morphologic relapse
(11.1% vs 0%) and AE related to PD (5.6% vs 0%).

Efficacy

OS outcomes in the Japanese subgroup at the primary analysis
and at the 6-month follow-up analysis are shown in Fig. 1A and B,
respectively. At both analyses, median OS was 4.7 months in the
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Table 2. Summary of post-study treatment

Treatment, n (%) Placebo + LDAC (n = 9) Venetoclax + LDAC (n = 18)

Any post-study treatment 7 (77.8) 5 (27.8)
Intensive chemotherapy 5 (55.6) 3 (16.7)

Aclarubicin/aclarubicin hydrochloride 4 (44.4) 1 (5.6)
Cytarabine 4 (44.4) 2 (11.1)
Daunorubicin/daunorubicin hydrochloride 2 (22.2) 3 (16.7)

Treatment regimen was not collected, only individual chemotherapy drug.
LDAC, low-dose cytarabine.

Figure 1. Overall survival (OS) by treatment arm at the primary analysis (A) and 6-month follow-up (B). aUnstratified Cox proportional hazards model. CI,

confidence interval; HR, hazard ratio; LDAC, low-dose cytarabine; PBO, placebo; VEN, venetoclax.

venetoclax plus LDAC arm, and 8.1 months in the placebo plus
LDAC arm. The HR at the 6-month follow-up was 0.928 (95%
CI: 0.399–2.156). Considering the observed imbalance in baseline
patient characteristics, a stepwise multivariate Cox regression anal-
ysis was performed to identify pre-treatment factors associated with
OS. Factors included in the analysis were treatment arm, age, sex,
AML status, bone marrow blast count, ECOG performance status,

cytogenetic risk, prior use of HMAs and mutation status of FLT3,
isocitrate dehydrogenase (IDH) and NPM1. To estimate the adjusted
treatment effect, inclusion of treatment arm was forced into the
model. Based on the stepwise variable selection, cytogenetic risk was
identified as being significantly correlated with OS. At the 6-month
follow-up, the HR for cytogenetic risk (intermediate vs poor) was
0.264 (95% CI: 0.102–0.685; P = 0.006). The covariate-adjusted HR
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Figure 2. Rates of complete response (CR) (A), CR + CR with incomplete blood count recovery (CRi) (B), and CR + CRi by initiation of cycle 2 (C). LDAC, low-dose

cytarabine; PBO, placebo; VEN, venetoclax.

for treatment arm (venetoclax plus LDAC vs placebo plus LDAC) was
0.800 (95% CI: 0.337–1.898), which was similar to that observed in
the primary analysis.

Response rates for the Japanese subgroup are summarized in
Fig. 2. The rates of CR and CR plus CRi were consistently higher
in patients treated with venetoclax plus LDAC (22.2 and 44.4%,
respectively) than in patients treated with placebo plus LDAC (11.1%
each). The proportion of patients achieving CR plus CRi by initiation
of cycle 2 was also higher in the venetoclax plus LDAC arm (44.4%)
vs the placebo plus LDAC arm (0%).

Median EFS was numerically higher in the venetoclax plus LDAC
arm vs the placebo plus LDAC arm both at the primary analysis (3.7
vs 2.2 months; HR: 0.565; 95% CI: 0.197–1.624; Fig. 3A) and at the
6-month follow-up (3.7 vs 2.2 months; HR: 0.620; 95% CI: 0.246–
1.566; Fig. 3B).

The proportion of patients with post-baseline transfusion inde-
pendence was similar across treatment groups in the Japanese sub-
group (Fig. 4A). The median time to transfusion independence (RBC
plus platelet) was shorter in the venetoclax plus LDAC arm than in
the placebo plus LDAC arm (50 vs 96 days, respectively; Fig. 4B).
One of 14 (7.1%) patients who were transfusion-dependent at
baseline achieved transfusion independence during treatment with
venetoclax plus LDAC, and 1 of 7 (14.3%) transfusion-dependent
patients assigned to placebo plus LDAC achieved transfusion inde-
pendence.

Safety

All patients in the Japanese subgroup experienced at least 1 AE
(Table 3). The most frequently reported AEs (≥40% of patients)
of any grade for the venetoclax plus LDAC or placebo plus LDAC
arms, respectively, were nausea (66.7% vs 22.2%), febrile neu-
tropenia (50.0% vs 44.4%), vomiting (50.0% vs 11.1%), decreased
appetite (33.3% vs 44.4%), hypokalemia (33.3% vs 44.4%), throm-
bocytopenia (27.8% vs 44.4%) and pyrexia (22.2% vs 44.4%).
The most frequently reported grade ≥ 3 AEs in the venetoclax
plus LDAC or placebo plus LDAC arms, respectively, were hemato-
logic: febrile neutropenia (50.0% vs 44.4%) and thrombocytopenia
(27.8% vs 44.4%). Grade ≥ 3 pneumonia was reported in 3/18
(16.7%) patients in the venetoclax plus LDAC arm and in 3/9
(33.3%) in the placebo plus LDAC arm.

Serious AEs were reported in 9/18 (50.0%) and 3/9 (33.3%)
patients in the venetoclax plus LDAC and placebo plus LDAC

arms, respectively; pneumonia was the most common (22.2% each;
Table 4). TLS was not observed in any patients in the Japanese
subgroup. Fourteen (77.8%) patients died in the venetoclax plus
LDAC arm and 9 (100.0%) in the placebo plus LDAC arm, mainly
because of PD (61.1 and 77.8%, respectively). The rate of death
within 60 days of initiating study treatment was similar in both
treatment group (11.1% each).

AEs led to study treatment discontinuation in 6/18 (33.3%)
and 0/9 patients treated with venetoclax plus LDAC and placebo
plus LDAC, respectively, including pneumonia (11.1% vs 0%), and
neutropenia, congestive heart failure, acute pancreatitis, fatigue,
decreased appetite, intracranial haemorrhage and organizing pneu-
monia (5.6% vs 0% for each). Dose interruption and/or reduction
occurred in 11/18 (61.1%) patients in the venetoclax plus LDAC
arm and 4/9 (44.4%) patients in the placebo plus LDAC arm. The
most common AEs (≥10% of patients) leading to dose interrup-
tion and/or reduction were (venetoclax plus LDAC vs placebo plus
LDAC): febrile neutropenia (16.7% vs 11.1%), thrombocytopenia
(11.1% each), decreased neutrophil count (11.1% vs 0%), upper GI
haemorrhage (11.1% vs 0%), atrial fibrillation (5.6% vs 11.1%),
pneumonia (5.6% vs 11.1%), cellulitis (0% vs 11.1%) and fasciitis
(0% vs 11.1%).

Discussion

In this small subgroup of Japanese patients participating in VIALE-C
(n = 27), the unadjusted OS appeared comparable though unbalanced
covariates may have obscured the observation of treatment effect. At
a 6-month follow-up analysis, the addition of venetoclax to LDAC
showed a median OS of 4.7 months vs 8.1 months with placebo
plus LDAC. In contrast, median OS of the total VIALE-C study
population at a 6-month follow-up was 8.4 and 4.1 months for
venetoclax plus LDAC and placebo plus LDAC, respectively (31).

Several important factors may have influenced outcomes in the
Japanese subgroup. First, the number of patients in the subgroup
was small (venetoclax plus LDAC, n = 18; placebo plus LDAC,
n = 9). Second, patients in the venetoclax plus LDAC arm were
more likely to have high-risk features at baseline than patients in the
placebo plus LDAC arm, including a poor-risk cytogenetic profile
(55.6% vs 33.3%, respectively), which was shown to correlate with
OS. After adjusting for cytogenetic risk in Japanese patients, the
HR for the venetoclax plus LDAC treatment arm was 0.800 (95%
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Figure 3. Event-free survival (EFS) by treatment arm at the primary analysis (A) and 6-month follow-up (B). aStratified by AML state (de novo vs secondary) and

age (18–74 vs ≥75 years). AML, acute myeloid leukaemia; CI, confidence interval; LDAC, low-dose cytarabine; PBO, placebo; VEN, venetoclax.

CI: 0.337–1.898). Last, patients in the Japanese subgroup assigned
to the venetoclax plus LDAC arm were less likely to receive post-
study treatment than those in the placebo plus LDAC arm (27.8%
vs 77.8%, respectively), including intensive chemotherapy (16.7%
vs 55.6%, respectively), which may have reduced the ability to
detect the effects of study treatment on OS in this subgroup. It is
noteworthy that the decision to administer post-study treatment and
the choice of regimen to be used was at the investigator’s discretion.
The selection of further therapy was dependent upon important
intermediate events during the study, such as treatment failure or PD.
In the Japanese subgroup of the VIALE-C study, treatment failure and
PD were reported as the primary reason for study discontinuation at
least twice as often in the placebo plus LDAC arm (33.3 and 44.4%,
respectively) compared with venetoclax plus LDAC arm (11.1 and
22.1%, respectively). The increased use of intensive chemotherapy
as salvage treatment in Japanese patients compared with the total
study population (29.6% vs 12.7%, respectively), and the greater

use amongst Japanese patients randomized to the placebo plus LDAC
arm compared with the venetoclax plus LDAC arm (n = 5/9 [55.6%]
vs 3/18 [16.7%], respectively), may have reduced the ability to
detect the effect of study treatment on survival within the Japanese
subgroup.

A broad consensus on criteria for selection of the ideal ‘unfit’
patient with AML for inclusion in clinical trials was lacking and
remains the subject of scientific debate. The structure for identifying
patients who would not be suitable for intensive treatment in the
VIALE-C, as well as the VIALE-A study, was based on age ≥ 75 years
or age ≥ 18 to 74 years plus at least 1 criterion associated with
lack of fitness for intensive induction chemotherapy (e.g. ECOG
performance status of 2 or 3, particular defined comorbid conditions)
(30,31). It is noteworthy that eligibility criteria for VIALE-C include
prior MDS treated with HMAs, whereas VIALE-A excluded pre-
treated MDS. Thus, VIALE-C included more patients with refractory
MDS than VIALE-A, which may partially explain the difference in
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Figure 4. Proportion of patients with post-baseline transfusion independence (A) and median time to post-baseline transfusion independence (B), by treatment

arm. Post-baseline transfusion independence was defined as a period of at least 56 consecutive days without transfusions. LDAC, low-dose cytarabine; PBO,

placebo; RBC, red blood cell; VEN, venetoclax.

median OS between both studies. In a commentary by Löwenberg et
al., it was noted that by using these inclusion criteria, a considerable
proportion of the study population for these trials may not have
only been ‘unfit’, but potentially ‘frail’ (e.g. patients had ECOG
performance status of 3). Thus, a proportion of enrolled patients
might have been too frail to benefit from almost any antileukemic
treatment that introduces toxicities (35).

Despite the imbalances between treatment arms in baseline char-
acteristics (e.g. poor cytogenetic risk, bone marrow blast count
≥50%, prior treatment with HMAs, TP53, NPM1, or FLT3 muta-
tion, and AML with myelodysplasia-related changes) and older
median age, the addition of venetoclax to LDAC was associated
with an increased CR plus CRi rate in Japanese patients (44.4% vs
11.1%), and all responses to treatment with venetoclax plus LDAC
were achieved within the first cycle of therapy (vs 0% with placebo
plus LDAC). The transfusion-independence rate was similar in the
venetoclax plus LDAC and placebo plus LDAC arms likely due to the
small patient numbers. In addition, transfusion prescription was not
defined within the protocol and was at the investigator’s discretion
which could depend on institutional/regional guidelines. However,
transfusion independence (RBC plus platelet) was achieved more
rapidly with venetoclax plus LDAC compared with placebo plus
LDAC (median 50 vs 96 days, respectively).

Of note, the differences in rates of post-study treatment received
between treatment arms did not obscure the treatment effect of
venetoclax plus LDAC when evaluating EFS as a secondary endpoint.
At the 6-month follow-up, the Japanese subgroup reported a median
EFS of 2.2 months in the placebo plus LDAC arm compared with
3.7 months in the venetoclax plus LDAC arm (HR: 0.620; 95% CI:
0.246–1.566), which was an opposite trend relative to the OS obser-
vation. It is noteworthy that the analysis of treatment arms shows
a separation of EFS curves that implies benefit of venetoclax plus
LDAC over placebo plus LDAC prior to receipt of subsequent salvage

therapy. These data suggest that patients treated with venetoclax plus
LDAC derived clinical benefit from therapy.

The safety profile of venetoclax plus LDAC was consistent with
previous studies of venetoclax in AML, including the total study pop-
ulation of VIALE-C (24,29–31). AEs consisted mainly of hematologic
events, such as febrile neutropenia and thrombocytopenia, and GI
AEs (e.g. grade 1 or 2 nausea and vomiting). No cases of TLS were
reported in the Japanese subgroup.

Despite the limitations of the current analysis (e.g. small patient
numbers, imbalances between treatment arms in baseline character-
istics, impact of post-study treatment), the data indicate a tolerable
safety profile along with a trend toward beneficial improvements for
patients treated with venetoclax plus LDAC in comparison to placebo
plus LDAC. Treatment with venetoclax plus LDAC was well tolerated
and led to higher CR plus CRi rates in comparison to treatment
with placebo plus LDAC. These results support the consideration of
venetoclax plus LDAC as a first-line treatment option for Japanese
patients with AML ineligible for intensive chemotherapy.

Data sharing and data accessibility statement

AbbVie is committed to responsible data sharing regarding the clini-
cal trials we sponsor. This includes access to anonymized, individual,
and trial-level data (analysis data sets), as well as other information
(e.g. protocols and Clinical Study Reports), as long as the trials
are not part of an ongoing or planned regulatory submission. This
includes requests for clinical trial data for unlicensed products and
indications.

These clinical trial data can be requested by any qualified
researchers who engage in rigorous, independent scientific research,
and will be provided following review and approval of a research
proposal and statistical analysis plan and execution of a data sharing
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Table 3. Adverse events (AEs) reported in ≥15% of patients in the venetoclax plus low-dose cytarabine (LDAC) arm only

AE, n (%) Placebo + LDAC (n = 9) Venetoclax + LDAC (n = 18)

Any grade Grade ≥ 3 Any grade Grade ≥ 3

Any 9 (100.0) 8 (88.9) 18 (100.0) 17 (94.4)
Hematologic

Febrile neutropenia 4 (44.4) 4 (44.4) 9 (50.0) 9 (50.0)
Leukopenia 0 0 3 (16.7) 3 (16.7)
Neutropenia 0 0 3 (16.7) 3 (16.7)
Thrombocytopenia 4 (44.4) 4 (44.4) 5 (27.8) 5 (27.8)

Nonhematologic
Back pain 1 (11.1) 0 3 (16.7) 0
Constipation 3 (33.3) 0 5 (27.8) 0
Decreased appetite 4 (44.4) 0 6 (33.3) 1 (5.6)
Decreased weight 0 0 3 (16.7) 0
Delirium 1 (11.1) 0 3 (16.7) 0
Diarrhoea 2 (22.2) 0 5 (27.8) 0
Dry skin 0 0 3 (16.7) 0
Epistaxis 0 0 3 (16.7) 0
Fatigue 0 0 3 (16.7) 1 (5.6)
Hypokalemia 4 (44.4) 3 (33.3) 6 (33.3) 3 (16.7)
Increased blood bilirubin 0 0 3 (16.7) 0
Insomnia 2 (22.2) 0 5 (27.8) 0
Malaise 2 (22.2) 0 3 (16.7) 0
Nausea 2 (22.2) 0 12 (66.7) 0
Oropharyngeal pain 1 (11.1) 0 3 (16.7) 1 (5.6)
Peripheral edema 3 (33.3) 0 4 (22.2) 0
Pneumonia 3 (33.3) 3 (33.3) 5 (27.8) 3 (16.7)
Proctalgia 0 0 4 (22.2) 0
Pyrexia 4 (44.4) 1 (11.1) 4 (22.2) 1 (5.6)
Transfusion reaction 0 0 4 (22.2) 0
Upper GI haemorrhage 0 0 3 (16.7) 1 (5.6)
Vomiting 1 (11.1) 0 9 (50.0) 0

GI, gastrointestinal.

Table 4. Serious adverse events (AEs) reported in all patients

Serious AE, n (%) Placebo + LDAC (n = 9) Venetoclax + LDAC (n = 18)

Any 3 (33.3) 9 (50.0)
Pneumonia 2 (22.2) 4 (22.2)
Multiple organ dysfunction syndrome 1 (11.1) 0
Enterococcal infection 1 (11.1) 0
Upper GI haemorrhage 0 2 (11.1)
Congestive cardiac failure 0 1 (5.6)
GI haemorrhage 0 1 (5.6)
Intracranial haemorrhage 0 1 (5.6)
Acute pancreatitis 0 1 (5.6)
Acute cholecystitis 0 1 (5.6)
Neutrophil count decreased 0 1 (5.6)
WBC count decreased 0 1 (5.6)

GI, gastrointestinal; LDAC, low-dose cytarabine; WBC, white blood cell.
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