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Hypomethylating agent (HMA) plus venetoclax (VEN) regimens are standard of care in patients with acute myeloid leukemia (AML)
ineligible for intensive chemotherapy. While the VEN label recommends continuous 28-day cycles, shortened VEN durations may
induce similar response rates and improve tolerability. It is unknown how a VEN exposure reduced to 7 days during cycles
compares to standard HMA+ VEN. We retrospectively compared newly diagnosed AML patients treated with azacitidine (AZA) x
7 days plus VEN x 7 days (“7+ 7” regimen) from the first cycle (n= 82) vs patients treated with standard dose HMA+ VEN (std-
HMA/VEN) (n= 166). Composite complete remission rate was similar between cohorts (72% vs 72%; p= 0.95) and a median
number of cycles to best response was 2 with “7+ 7” vs 1 with std-HMA/VEN (p= 0.03). Concerning toxicity, platelet transfusion
rates during cycle 1 as well as early mortality at 8-weeks (6% vs 16%; p= 0.03) were lower in “7+ 7” cohort. Finally, the median OS
was 11.2 months (2-year 28%) with “7+ 7” vs 10.3 months (2-year 34%) with “std-HMA/VEN” (p= 0.75). In summary, acknowledging
limitations of a retrospective comparison, a shortened course of VEN used for 7 days every 28 days resulted in similar response rates
and survival when compared to standard VEN exposure.
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INTRODUCTION
Acute myeloid leukemia (AML) represents a heterogeneous
clonal disorder of myeloid precursors primarily affecting elderly
individuals with an unfavorable prognosis [1]. Combination of
the hypomethylating agent (HMA) azacitidine (AZA) with
venetoclax (VEN), a B-cell lymphoma 2 (BCL2) inhibitor, is now
approved for patients with AML ineligible for intensive
chemotherapy (IC) due to advanced age ( >75 years) or
significant comorbidities based on improved outcomes com-
pared to HMA alone [2]. In the VIALE-A randomized trial,
administering AZA at 75 mg/m²/day for 7 days every 28 days
alongside once-daily VEN at 400 mg demonstrated significant
improvement in composite complete remission (CRc) rates
(66.4% vs. 28.3%) and overall survival (OS) (14.7 vs. 9.6 months)
compared to AZA alone. These benefits were observed across
various patient subgroups, particularly among those harboring
NPM1 or IDH2 somatic mutations [3, 4]. Despite the recommen-
dation for continuous VEN, VEN interruptions followed by VEN
duration reduction to 21 days after leukemia clearance from

bone marrow to allow hematologic recovery is necessary in
more than 70% of responders during the consolidation phase,
and does not appear to negatively affect OS [2, 5, 6]. In
alignment with these commonly performed VEN duration
modifications to improve tolerability, the European Leukemia-
Net (ELN) recommends considering a reduction in the duration
of VEN therapy from 28 to 21 or even 14 days (or less) in
responders experiencing delayed count recovery or recurrent
grade 4 neutropenia/thrombocytopenia lasting ≥ 7 days [1]. It is
noteworthy that various durations of VEN therapy were not
assessed in the original dose-escalation studies for AML,
underscoring that optimal VEN duration to maximize efficacy
without exacerbating toxicity remains unknown. In this context,
we retrospectively analyzed a multicentric cohort of patients
with newly diagnosed (ND) AML and severe comorbidities
precluding IC who received AZA alongside a shortened VEN
duration (administered only during the 7 days of AZA beginning
with the first cycle) and compared it to a large cohort of patients
who received HMA with the standard VEN duration.
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METHODS
Patients and treatment
Eighty-two off-protocol IC-ineligible patients from 7 French centers with
ND AML who received at least one cycle of AZA and concomitant once
daily VEN for 7 days from the first cycle (“7+ 7” cohort) between July 2019
and March 2022 were included in the retrospective analysis. Reasons for a
short VEN exposure were determined by the treating physician in each
center and included exclusion criteria to the standard VEN scheme
established in the VIALE-A protocol due to more severe comorbidities than
allowable on study (as concurrent malignancy). All patients in the “7+ 7”
cohort received a first cycle of subcutaneous AZA 75mg/m²/day for 7 days
associated with once daily ramp-up of venetoclax for 7 days (100mg at
day 1, 200 mg at day 2, 400 mg from day 3 to 7 in case of no concomitant
azole) and were managed in a out- or in-patient manner with tumor lysis
syndrome (TLS) prophylaxis. VEN dose was adjusted based on drug
interactions, particularly with azole antifungal prophylaxis. Bone marrow
(BM) aspiration was obtained after cycle 1 or 2 based on treating physician
discretion. Minimal residual disease (MRD) assessment by flow cytometry
was performed in a subset of patients. Treatment cycle delays/interruption,
dose reductions, as well as G-CSF use were determined by the treating
physician from each center.
Results were compared to a historical cohort of US patients (N= 166)

from MD Anderson Cancer Center who received HMA (AZA 75mg/m²/day
for 7 days; intravenous decitabine (DAC) 20mg/m²/d for 5 or 10 days; oral
ASTX727 35mg/100mg for 5 days) associated with standard dose and
duration of VEN (“std-HMA/VEN” cohort). Standard dose and duration of
VEN was defined as the physician intent for at least 14 days or more of
venetoclax during cycle 1.

Disease characteristics and mutational status
BM analysis including conventional karyotype and molecular status using
next-generation sequencing (NGS) were performed locally and retro-
spectively reviewed. Mutation status was uniformly assessed for 28 genes
(NPM1, FLT3 (ITD/TKD), CEBPA, RUNX1, ASXL1, TP53, IDH1, IDH2, BCOR, CBL,
CSF3R, DNMT3A, EZH2, GATA2, JAK2, MPL, PHF6, PTPN11, SF3B1, KRAS, NRAS,
SH2B3, SRSF2, STAG2, TET2, U2AF1 and ZRSR2). Minimum reportable variant
allele frequency (VAF) was 5% of sequencing depth of at least 100X.
Disease risk was classified according to the 2017 ELN risk stratification and
additionally the molecular prognostic risk signature (mPRS) using N/KRAS,
FLT3-ITD, and TP53 mutations to stratify patients into three groups (higher,
intermediate, and lower benefit) [7–9].

Outcomes
Disease assessments were performed using the modified International
Working Group response criteria for AML [10]. Complete remission (CR)
was defined as an absolute neutrophil count of more than 1000 cells per
cubic millimeter, a platelet count of more than 100 000 per cubic
millimeter and bone marrow with less than 5% blasts. Complete remission
with incomplete hematologic recovery (CRi) was defined as all the criteria
for complete remission, except for residual neutropenia (absolute
neutrophil count, ≤1000/mm3) or thrombocytopenia (platelet count,
≤100 G/L). Composite complete remission (CRc) was defined as CR or
CRi. Progressive disease was defined according to the ELN recommenda-
tions. Platelet transfusion policy was identical in all centers, i.e. if the
platelet count ≤20 G/L or if thrombocytopenia with significant bleeding.
Platelet transfusion independence was defined as the absence of platelet
transfusion for at least 56 days between the first and last day of treatment.
In patients who had composite complete remission, measurable residual
disease (MRD) was assessed by flow cytometry, with negativity defined
according to ELN guidelines as aberrant phenotypic blasts <0.1% of BM
cells in an adequate sample [1].
Overall survival (OS) was defined as the number of days from cycle 1 day

1 to the date of death from any cause; event-free survival (EFS) was defined
as the number of days from cycle 1 day 1 to disease progression, treatment
failure (failure to achieve complete remission or <5% bone marrow blasts
after at least 6 cycles of treatment), confirmed relapse, or death. Non-
responding patients were considered to have an EFS event on day 1. Data
for each patient were censored at the date of the last visit or the date on
which the patient was last known to be alive.

Statistical analysis
Patient characteristics were summarized by frequency (percentage) for
categorical variables and median (range) values for continuous variables.

The statistical significance in differences between categorical variables was
determined using the Chi-square or Fisher’s exact test. Differences
between continuous variables were evaluated using the Wilcoxon Mann-
Whitney test. OS and EFS were estimated using the Kaplan-Meier method
and differences between groups evaluated using the log-rank test.
Multivariate analyses were performed using Cox proportional hazards
regression. The proportional hazard assumption was checked with the
Schoenfeld residuals.

Ethics approval and consent to participate
All methods were performed in accordance with the relevant guidelines
and regulations. The present study was approved by the institutional
review board (Health data hub AZAVENADAPT N° F20220802094251;
Institutional Review Board N°2022-124). Informed consent was obtained in
all cases according to the Declaration of Helsinki.

RESULTS
Characteristics of the cohorts
The “7+ 7” cohort (n= 82) was enriched in patients who had
significant comorbidities defined as exclusion criteria to clinical
trials. Reported reasons to reduce VEN duration prior to treatment
initiation by treating physicians included: anticipated toxicity of a
standard VEN exposure due to frailty, number and severity of
comorbidities, adverse risk disease, and often all these reasons
combined. Retrospective evaluation captured that 36 patients
(44%) had at least 1 exclusion criteria to the VIALE-A study protocol
(Supplemental Table 1). The main reported exclusion criteria was
previous cancer treated with a non-curative intent (i.e. without
surgical resection) or a concomitant cancer (i.e. metastatic, in situ
disease, or cancer on active therapy). Furthermore, at least
13 supplemental patients (16%) were declared as significantly frail
due to significant medical comorbidities among patients who
could fulfill VIALE-A inclusion criteria. Among patients younger
than 75 years (N= 35), 14 patients (40%) had a cancer treated with
non-curative intent. Five patients younger than 60 years were
treated with the “7+ 7” scheme due to concomitant metastatic
solid cancer (n= 2; thymic carcinoma, non-seminomatous germ
cell cancer), severe cardiomyopathy (n= 1) and severe malnutri-
tion related to previous medical condition (n= 2). Conversely, 142/
166 (86%) subjects from “std-HMA/VEN” cohort received treatment
in the context of a clinical trial.
The baseline patient characteristics of the “7+ 7” and “std-

HMA/VEN” cohorts are presented in Table 1. Except for
comorbidities, characteristics were mostly balanced between
cohorts with a median age of 75 and 74 years old, an altered
ECOG performance status (PS= 2–4) in 37% and 32%, diploid
cytogenetic in 43% and 36%, and adverse ELN 2017 in 64% and
67% respectively.
Secondary AML to a prior MDS or MPN (32% vs 18%), post-

cytotoxic therapy AML (34% vs 22%) and FLT3-ITD mutations (13%
vs 2%) were enriched in “7+ 7” cohort, while complex cytoge-
netics (22% vs 39%) and N/KRAS mutations (9% vs 24%) were
more prevalent in “std-HMA/VEN” patients. TP53, NPM1 and IDH1/2
mutation rates were generally similar between cohorts but a
higher proportion of patients from the “7+ 7” cohort had a
predicted higher benefit with HMA-VEN defined by mPRS (58% vs
41% in “std-HMA/VEN” cohort). This discrepancy was attenuated
by a significant higher rate of NPM1 mutation (which is known to
confer a greater sensitivity to HMA-VEN combination) within mPRS
high-benefit patient from “std-HMA/VEN” cohort (30% vs 11% in
“7+ 7” cohort; P= 0.017) and a trend for a lower frequency of 17p
abnormalities (0% vs 7% respectively; P= 0.081). (Supplemental
Table 2).

Treatment modalities between cohorts
Among patients from “7+ 7” cohort, 22 patients (34%) received
hydroxyurea before starting Venetoclax. Azole antifungal use is
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summarized in Supplemental Table 3. During VEN ramp-up in
cycle 1, target dose was 400 mg/d in 49 patients (60%) and
≤200mg/d in 33 patients (including 29 due to concomitant
posaconazole). After cycle 1 and/or cycle 2, 58% of CR/CRi patients

(34/59) received G-CSF to limit grade III/IV neutropenia duration.
Supplemental Figure 1 presents treatment flow-chart of the
“7+ 7” cohort. Twenty-six percent of patients discontinued
treatment after 1 or 2 cycles and 26% were still on therapy at
data cut-off. The main reasons for discontinuing therapy were lack
of response or relapse (61%), or toxicity while in CR/CRi/MLFS
(29%). Of note, only 1 patient in stable disease after cycle 1
received a more extended duration of VEN during the second
cycle and AML disease remained refractory after the second cycle.
Among patients who obtained CRc, 66% had further dose and/or
delay adjustment mainly due to cytopenias. For example, 95% had
subsequent cycles decreased to 5 days (AZA with VEN 400mg
daily for 5 days) after a median of 3 cycles (range: 2-7), 69% had a
reduced VEN dose of 200mg/d (in absence of CYP3A4 inducer)
after a median of 4 cycles (range: 2-18) while a 5 weeks interval
between cycles was applied in 46% of cases after a median of 5
cycles (range: 3-25). Consequently, 15 CRc patients (25%) were
then treated with cycles composed of 5 days of AZA concomi-
tantly to VEN 200mg/d every 5 weeks.
Treatment modalities from “std-HMA/VEN” cohort are presented

in Supplemental Figure 2. The most common cycle 1 HMA
regimen was intravenous DAC for 10 days (60% of patients) and
the most common cycle 1 VEN duration was >21 days (67%).
During cycles 2 and 3, the most common DAC duration was 5 days
(71% of patients in cycle 2, 79% in cycle 3) while VEN duration
remained >14 days in the majority of patients (68% in cycle 2, 60%
in cycle 3). A few patients (7%) from the “std-HMA/VEN” cohort
only received 7 or 14 days of VEN during cycle 1 due to unplanned
complication. These patients were retained in the cohort per the
“intention to treat” principle.

Efficacy and outcomes
Patients treated with a 7-day regimen received significantly more
cycles than “std-HMA/VEN” (median number of cycles: 6 vs 3
respectively; P < 0.01). Conversely, the median time between the
first 3 cycles were lowered in “7+ 7” cohort compared to “std-
HMA/VEN” cohort (30 vs 39 days between cycle 1 and 2, 28 vs
36 days between cycle 2 and cycle 3, respectively).
The overall responses rates between cohorts were compared

(Table 2). The overall CRc rate with the “7+ 7” scheme (72%) was

Table 2. Response rates by treatment regimen.

Response Gustave
Roussy Cohort
“7+ 7”
n= 82

MDACC
Cohort
“std-HMA/
VEN”
n= 166

p

ORR 65 (79) 131 (79) 0.949

CRc 59 (72) 120 (72) 0.955

CR 47 (57) 92 (55) 0.777

CRi 12 (15) 28 (17) 0.653

MLFS 5 (6) 11 (7) 0.873

PR 1 (1) 0 (0) 0.331

No response 17 (21) 35 (21) 0.949

MRD-negative 30/43 (70) 61/115 (53) 0.058

Total cycles given 6 [1–35] 3 [1–39] 0.004

Cycles to first
response

1 [1–5] 1 [12] <0.001

Cycles to best
response

2 [1–14] 1 [1–8] 0.027

Transitioned to
SCT

1 (1) 24 (14) 0.001

Data displayed as n (%) or median [range].

Table 1. Baseline patient characteristics.

Parameter Gustave
Roussy Cohort
“7+ 7”
n= 82

MDACC
Cohort
“std-HMA/
VEN”
n= 166

p

Age 75 [50–89] 74 [61–89] 0.129

Male 40 (49) 99 (60) 0.105

ECOG PS

0-1 52 (63) 102/150
(68)

0.480

2-4 30 (37) 48/150 (32)

Comorbidities

Exclusion criteria for VIALE-A
clinical trial

35/82 (44%) NA NA

Participation into a clinical
trial

0/82 (0%) 142/166
(86%)

0.001

BM blast % 40 [6–98] 37 [2–90] 0.129

WBC (x 109/L) 3.5 [0.3–24] 2.9
[0.3–72.6]

0.340

Hemoglobin (g/dL) 9.1 [6.6–12.0] 9.1
[5.9–13.1]

0.282

Platelets (x 109/L) 59 [4–919] 40 [5–368] 0.012

Total bilirubin
(mg/dL)

0.58 [0.35–4.62] 0.50
[0.20–2.70]

0.109

Creatinine (mg/dL) 0.83 [0.32–3.01] 0.92
[0.43–3.31]

0.149

Cytogenetics

t(8;21) 1/77 (1) 0/148 (0) 0.342

Diploid 33/77 (43) 53/148 (36) 0.302

Other intermediate 14/77 (18) 24/148 (16) 0.709

11q23 rearranged 2/77 (3) 3/148 (2) 1.000

inv(3) 5/77 (6) 5/148 (3) 0.316

t(6;9) 1/77 (1) 1/148 (1) 1.000

-5/5q- 19/77 (25) 44/148 (30) 0.423

-7/7q- 18/77 (23) 27/148 (18) 0.361

-17/17p- 13/77 (17) 19/148 (13) 0.410

Complex 17/77 (22) 58/148 (39) 0.010

Mutations

NPM1 12/82 (15) 29/166 (17) 0.572

IDH1/IDH2 14/80 (18) 31/166 (19) 0.823

FLT3-ITD 11/82 (13) 4/166 (2) 0.001

RAS 7/80 (9) 30/124 (24) 0.005

TP53 16/80 (20) 51/166 (31) 0.077

ELN 2017

Favorable 12/81 (15) 28/150 (19) 0.352

Intermediate 17/81 (21) 21/150 (14)

Adverse 52/81 (64) 101/150
(67)

mPRS

Higher benefit 46/80 (58) 56/135 (41) 0.019

Intermediate benefit 18/80 (23) 28/135 (21)

Lower benefit 16/80 (20) 51/135 (38)

Prior MDS or MPN 26 (32) 30 (18) 0.016

AML-pCT 28 (34) 37 (22) 0.046

Data displayed as n (%) or median [range].
BM bone marrow, ECOG PS Eastern Cooperative Oncology Group
Performance Status, ELN European LeukemiaNet, MDS myelodysplastic
syndrome, MPN myeloproliferative neoplasm, mPRS molecular prognostic
risk signature, WBC white blood cell, AML-pCT acute myeloid leukemia post
cytotoxic therapy.
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not significantly different from that of “std-HMA/VEN” (72%;
P= 0.955) as well as rates of negative MRD by flow cytometry
(70% vs 53% respectively; P= 0.058). There was also no difference
in CR rate with complete recovery in “7+ 7” cohort when
compared to “std-HMA/VEN” patients. Exploratory subgroup
analyses for CRc rate showed no differences according to IDH1/2
(93% vs 84%; P= 0.648), NPM1 (92% vs 90%; P= 1.000) or TP53
mutation status (50% vs 61%; P= 0.445) between “7+ 7” and “std-
HMA/VEN” cohorts respectively (Supplemental Table 4).
Time to response was delayed in patients who received a 7-day

VEN scheme. Median cycles to first response was 1 in both groups
but 42% of responders on “7+ 7” required more than 1 cycle for
first response, whereas almost all responders on “std-HMA/VEN”
(99%) had a first response after cycle 1 (Fig. 1A). As shown by Fig.
1B, “7+ 7” patients required an increased number of cycles to
obtain best response (2 vs 1 in standard cohort; P= 0.03).
However, this observation should be mitigated as 15/82 (18.3%) of
patients from “7+ 7” cohort didn’t have BM evaluation after cycle
1.
At a median follow-up of 19.4 months in the “7+ 7” cohort and

34.7 months in the “std-HMA/VEN” cohort, median OS was not
significantly different between cohorts (11.2 months vs
10.3 months, respectively; P= 0.75) (Fig. 2A). Two-year OS was
28% vs 34% for “7+ 7” vs “std-HMA/VEN” respectively. Analysis for
EFS showed similar results without significant difference between
“7+ 7” (median EFS: 6.5 months) and “std-HMA/VEN” cohorts
(median EFS: 7.4 months; P= 0.66) (Fig. 2B). Two-year EFS was

25% vs 27% for “7+ 7” vs “std-HMA/VEN” respectively. Due to
comorbid condition of patients from “7+ 7” cohort, a significant
larger proportion of patients from “std-HMA/VEN” cohort transi-
tioned to allogeneic stem-cell transplantation (SCT) (14% vs 1% in
“7+ 7” cohort; P= 0.001). However, there was no difference when
survival analysis were censored for allogeneic SCT (Supplemental
Figure 3). OS and EFS also remained similar when the “7+ 7”
cohort was compared to patients who received DAC for 10 days
(N= 102), regardless of TP53 mutation status (Supplemental
Figure 4).
To better assess if a subset of patients could have improved OS

with either “7+ 7” or “std-HMA/VEN”, we stratified patients
according to mPRS when TP53, N/KRAS and FLT3-ITD mutation
status were available (N= 80 for “7+ 7”; N= 135 for “std-HMA/
VEN”) (Fig. 3). In that setting, VEN duration did not influence OS
from TP53 mutant AML patients (low benefit group; median OS:
4.6 vs 5.2 months in “7+ 7” vs “std-HMA/VEN” respectively;
P= 0.466) as well as OS from patients with FLT3-ITD or N/KRAS
mutation (intermediate benefit group; median OS: 8.4 vs
12.4 months respectively; P= 0.971). However, patients with a
high predicted benefit from HMA-VEN regimen had a decreased
OS after 12 months with the “7+ 7” regimen (median OS: 14.1 vs
32.0 months in “7+ 7” and “std-HMA/VEN”; P= 0.046). This
difference was no longer statistically significant when patients
were censored at allogeneic SCT (median OS: 14.1 vs 29.7 months
in “7+ 7” and “std-HMA/VEN”; P= 0.08) (Supplemental Figure 5).
The same tendency was observed in patients with a high-

Fig. 1 Cycles to first and best response by treatment regimen. A Number of cycles to achieve first response in responders, stratified by
treatment regimen. B Number of cycles to achieve best response in responders, stratified by treatment regimen.

Fig. 2 Overall survival and event-free survival of “7+ 7” vs “std-HMA/VEN” cohorts. A Overall survival stratified by treatment cohort.
B Event-free survival stratified by treatment cohort. EFS event-free survival, HMA hypomethylating agent, OS overall survival, VEN venetoclax.
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predicted benefit defined by mPRS with an IDH1/2 mutation
(P= 0.056) (Supplemental Figure 6).
We therefore performed univariate and multivariate analysis to

overcome multiple confounding factors that could influence OS. In
the whole cohort, ECOG PS ≥ 2 and mPRS intermediate benefit

were the only significant predictive factors for inferior OS, while
presence of NPM1 mutation was the only independent factor for a
higher OS (Fig. 4A). In the whole cohort, treatment setting (i.e.
“7+ 7” or “st-HMA/VEN”) had no independent impact on OS. To
clarify the impact of VEN duration in patients who benefit most

Fig. 3 OS and EFS stratified by treatment cohort and mPRS, uncensored for allogeneic SCT. A Overall survival stratified by treatment
cohort and molecular prognostic risk signature (mPRS) predicted benefit (high, intermediate, or low benefit). B Event-free survival stratified by
treatment cohort and mPRS. EFS event-free survival, HMA hypomethylating agent, mPRS molecular prognostic risk signature, OS overall
survival, SCT stem cell transplant, VEN venetoclax.

Fig. 4 Univariate and multivariate analysis of OS in whole cohort and cohort with high-benefit predicted by mPRS. A Univariate and
multivariate analysis of overall survival in whole cohort. B Univariate and multivariate analysis of overall survival in patients with a high-benefit
predicted by molecular prognostic risk signature (mPRS). AML-pCT AML post-cytotoxic therapy, CG cytogenetic, DAC decitabine, HMA
hypomethylating agent, mPRS molecular prognostic risk signature, OS overall survival, PS Performance Status, VEN venetoclax.
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from treatment, we also applied multivariate analysis on cohort
with high-predicted benefit defined by mPRS (Fig. 4B). In that
cohort, only ECOG PS ≥ 2, complex cytogenetic and AML arising
from MDS/MPN were negative independent predictors of OS while
treatment scheme (i.e. “7+ 7” or “st-HMA/VEN”) had no indepen-
dent impact on OS. In addition, there was no variable with
independent impact on survival in patients with intermediate and
lower benefit by mPRS, including ECOG PS ≥ 2 (Supplemental
Figure 7).

Hematological toxicities and early mortality
As shown in Table 3, a 7-day VEN duration does not appear to
strongly modify early hematological toxicity. Indeed, patients from
“7+ 7” and “std-HMA/VEN” cohorts had similar febrile neutropenia
rates (48% vs 55% during cycle 1 respectively; P= 0.28) as well as
red-blood-cell transfusion (RBC) requirements (84% vs. 83% during
cycle 1 respectively; P= 0.71). However, a significant reduction in
platelet transfusion requirement was observed in “7+ 7” cohort
during cycle 1 (62% vs. 77% in “std-HMA/VEN”; P= 0.02). During
subsequent cycles in “7+ 7” cohort, toxicity remained sufficiently
significant by local physician to further reduce the scheme in 58%
of responders. Beginning with cycle 3 and beyond, 73% of “7+ 7”
patients didn’t require any additional platelet transfusions and
62% remained free of any additional cases of febrile neutropenia
or grade III/IV infection.
We also evaluated if a reduced VEN exposure could influence

early mortality rate. Early death rate at 4 weeks after treatment
initiation were similar (2% vs. 5% respectively) between cohorts
but 8-week mortality was significantly reduced in “7+ 7” cohort
when compared to “std-HMA/VEN” (6% vs. 16% respectively;
P= 0.03). Of note, 45% (14/31) of the 8-week mortality occurred in
TP53-mutated patients. No early death occurs in responding
patient from “7+ 7” cohort (4/5 died from sepsis) while only 2/26
deaths occurs in responders from “std-HMA-VEN” cohort (death
from cardiac failure).

DISCUSSION
HMA-VEN combination therapies represent a significant advance
in treating patients with AML who are ineligible for IC [2, 11].
However, despite their effectiveness, these regimens are hindered
by considerable toxicity, often necessitating VEN treatment
interruption, delays in HMA-VEN cycles or even discontinuation

of therapy due to cytopenias and cytopenia-related complications.
Recent updates from the VIALE-A trial revealed that 76% of
responders had a median VEN duration of ≤21 days during cycles,
without any signal for inferior outcomes following this dose
reduction [6]. Although early-phase clinical trials testing VEN-HMA
combinations in AML have established the maximum tolerated
dose of VEN, the optimal VEN duration during cycles was never
investigated and remains undetermined [12, 13]. Continuous VEN
administration has been arbitrarily defined based on the original
phase II clinical trial testing VEN as a single agent in relapsed and
refractory AML patients, as well as the experience of VEN
monotherapy for chronic lymphocytic leukemia [14]. In the R/R
AML setting, continuous VEN monotherapy had only modest and
non-durable activity, as compared to HMA-VEN combination
therapy, highlighting the importance of VEN-HMA synergy [15].
Consequently, the efficacy of a prolonged VEN exposure as a
single agent following AZA administration remains uncertain. To
answer that question, a recent retrospective study conducted by
the Mayo Clinic compared outcomes among patients who
received AZA combined with VEN exposure for 28, 21, or 14 days
during cycles [16]. Results suggest that a 14-day VEN administra-
tion may be as effective as standard VEN exposure in terms of
response or survival, although again without a clear reduction in
cytopenia and infection rates. Our study aimed to investigate
whether VEN intake limited to the 7 days of AZA administration
from the first cycle could be as effective as standard VEN
exposure, through a retrospective comparison with patients who
received standard VEN exposure.
Our study is subject to several limitations related to the

differences between cohorts. Firstly, its retrospective nature
prevented the capture of frailty and comorbidities that could
potentially influence both toxicity and long-term outcomes. Even
if ECOG PS was similar between cohorts, almost half of “7+ 7”
cohort presented at least 1 exclusion criterion upon entry into a
clinical trial, unlike the vast majority of the “std-HMA/VEN” cohort.
This could reflect differences in patient’s fitness that we were not
able to capture adequately. The difference in HMA use between
cohorts could also limit the interpretation of the results since the
majority of the “std-HMA/VEN” cohort received DAC for 10 days, a
potentially more toxic regimen than AZA for 7 days. Concerning
AML characteristics between cohorts, AML arising from a prior
MDS or MPN and AML post-cytotoxic therapy were enriched in
“7+ 7” cohort and complex cytogenetics more frequent in “std-

Table 3. Myelosuppression-related toxicities and early mortality by treatment regimen.

Gustave Roussy Cohort
“7+ 7”
n= 82

MDACC Cohort
“std-HMA/VEN”
n= 166

p

Cycle 1 (n= 248)

Febrile neutropenia 39/82 (48) 91/166 (55) 0.282

Required any pRBC 65/77 (84) 137/166 (83) 0.715

# units pRBC/patient 6 [0–48] 7 [0–31] 0.426

Required any platelets 48/77 (62) 128/166 (77) 0.017

# units platelets/patient 2 [0–51] 4 [0-50] 0.083

Cycle 2 (n= 200)

Febrile neutropenia 24/73 (33) 42/127 (33) 0.978

Required any pRBC 31/59 (53) 71/127 (56) 0.668

Required any platelets 17/59 (29) 43/127 (34) 0.493

Early Mortality

4-week mortality 2 (2) 9 (5) 0.347

8-week mortality 5 (6) 26 (16) 0.032

Data displayed as n (%) or median [range].
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HMA/VEN” cohort, but TP53 mutation rates were yet comparable.
Likewise, “7+ 7” cohort presented a higher rate of FLT3-ITD
mutation while the comparative cohort had increased N/K-RAS
mutation rate (FLT3-ITD patients were prioritized to FLT3 inhibitor-
based regimens) but these mutations had similar prognostic
impact on mPRS stratification. Ultimately, “7+ 7” cohort was
enriched in patient with a high-predicted benefit defined by mPRS
but that difference is mitigated by a higher rate of NPM1 mutation
within mPRS high-benefit patient from “std-HMA/VEN” cohort and
a trend for a lower frequency of 17p abnormalities.
Despite these limitations, we did not observe a difference in

response rates (CRc rate: 72% vs 72% respectively; negative
phenotypic MRD in responders: 70% vs 53% respectively) or
overall survival (median OS: 11.2 vs 10.3 months respectively)
between a 7-day course of VEN and standard exposure in newly
diagnosed AML patients. These findings align with real-life
registries where median overall survival was inferior to VIALE-A
phase III results [17–20]. Of note, our study also demonstrated that
mPRS is a powerful tool to stratify survival in AML patients treated
with less-intensive therapies.
Although overall the 7-day VEN regimen compares favorably to

the control cohort, trend for a reduced survival in patients with a
better prognosis defined by baseline mutations, especially
patients with IDH1/2 mutation, suggests that a subset of patients
may benefit most from a prolonged VEN duration. This observa-
tion would be consistent with the known sensitivity of IDH1/2-
mutant AML cells to Bcl-2 inhibition and the clinical response
observed in IDH1/2-mutant AML patients treated with VEN
monotherapy [14, 21]. This trend in the long-term survival of the
highest mPRS “7+ 7” cohort may nevertheless have been
influenced by further dose reductions in the consolidation phase,
shorter follow-up, severe comorbidities that initially motivated
physician to arbitrarily reduce VEN duration or both. Finally,
multivariate analysis of survival reveals that VEN reduced to 7 days
was not detrimental in patients with a high-benefit defined by
mPRS. Despite these encouraging results, our retrospective
comparison does not allow to definitely conclude on the non-
inferiority of a 7-day scheme and caution should be exercised
regarding patients with a high mPRS benefit (i.e. without FLT3-ITD,
N/KRAS or TP53 mutation) [8, 9, 18]. Of note, although mPRS
stratification represents a stronger prognostic tool than 2022 ELN
risk classification in patients receiving less-intensive therapies,
outcomes remain heterogeneous in the high-benefit mPRS group.
Our study shows that complex cytogenetic, even rare in that
subgroup, had a high independent negative prognostic value. This
result highlights the potential role of other genetic characteristics
in better defining prognosis within the high-benefit mPRS group.
Previous retrospective studies suggests that reducing VEN

duration might be less toxic [16, 22]. Our current study suggests
that early hematological toxicity during the first cycles appears
inevitable regardless of VEN exposure duration and is likely due to
the profound synergy seen during the first week of treatment. A
7-day VEN exposure was associated with a lower platelet
transfusion burden during cycle 1, although this difference may
be partially explained by a higher platelet baseline count in “7+ 7”
cohort. A 7-day VEN exposure was also associated with the shorter
delay between the first 3 cycles, which could indirectly argue in
favor of better hematological recovery. More importantly, a 7-day
VEN regimen was associated with a reduction in early mortality at
8 weeks (6%) in a particularly frail population. Such results
compare favorably to the control cohort and already published
results from a real life registry [19].
Altogether, our study underscores the potential efficacy and

practical advantages of reducing VEN course to 7-day during HMA-
VEN therapy from the first cycle for ND AML patients. Future
studies will be needed to confirm these datas but we encoura-
gingly identified similar responses and minimal early mortality in
older and frail patients with the use of a “7+ 7” scheme.

Importantly, this approach offers several practical benefits,
including improved drug compliance, mitigation of potential drug
interactions (especially in older patients with multiple comorbid-
ities requiring numerous medications), healthcare cost reduction
and increased confidence among physicians regarding the use of
VEN-HMA combination therapy in very frail patients. Furthermore,
our findings may have implications for patients with myelodys-
plastic syndrome, where clinical trials investigating AZA-VEN
combinations have necessitated VEN exposure reduction. Finally,
our results could inform future clinical trials exploring triplet
combination therapies in first-line AML treatment, where VEN
exposure reduction has already been implemented during both
induction and consolidation phases [23–27]. However, caution
remains warranted (especially in patients with “venetoclax-sensitive”
genomics) and studies are needed to definitively address the
question of VEN duration in unfit AML patients; a prospective
phase III trial randomizing the “7+ 7” scheme with standard VEN
exposure is planned (SEVENAZA trial) [28].

DATA AVAILABILITY
The data used for this study are not publicly available to protect patient
confidentiality. Deidentified data are available on reasonable request from the
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