Received: 8 March 2022 Revised: 10 May 2022

Accepted: 12 May 2022

DOI: 10.1002/ajh.26600

CORRESPONDENCE

®
Og WILEY

Timing of response with venetoclax combination treatment in
patients with newly diagnosed acute myeloid leukemia

To the Editor:
Patients with newly diagnosed acute myeloid leukemia (AML) who are
older or have significant comorbidities have a poor prognosis and are
often ineligible for intensive induction chemotherapy. Low-intensity
frontline therapies, such as hypomethylating agents (HMAs) or low-
dose cytarabine (LDAC), are available alternatives, but they are associ-
ated with poor outcomes in older patients when given alone.> Ven-
etoclax, a potent, selective, and orally available small-molecule
inhibitor of B-cell lymphoma 2 (BCL-2), has been approved for use in
combination with azacitidine, decitabine, or LDAC for the treatment
of newly diagnosed AML in adults who are ineligible for intensive
induction chemotherapy.?® Treatment with venetoclax combination
regimens results in high rates of complete remission (CR)/CR with
incomplete blood count recovery (CRi) (48%-66%), prolonged overall
survival (OS) (median of 7.2-14.7 months), and rapid responses, with
median time to first response ranging from 1.2-1.4 months; however,
there is a broad distribution of time to first response reported, ranging
from 0.6 to 14.9 months.2~* Here, we report the timing of response to
venetoclax combination regimens and its association with patient out-
comes and baseline or post-baseline characteristics in unfit patients
with newly diagnosed AML enrolled in the VIALE-A and VIALE-C
studies. Study design, patient selection, and study treatment for
VIALE-A (M15-656; NCT02993523) and VIALE-C (M16-043;
NCT03069352) have been previously described.*°

Early responders achieved CR/CRi by the end of Cycle 2, later
responders achieved CR/CRi after initiation of Cycle 3, and nonre-
sponders did not achieve CR/CRi before the start of another line of
AML therapy or database cutoff; patients who achieved CR/CRi after
disease progression or morphologic relapse, or those who achieved
morphologic leukemia-free state (MLFS) on study but did not eventu-
ally meet CR/CRi criteria were deemed nonresponders. For patients
who achieved CR/CRi after treatment discontinuation but did not
start subsequent AML therapy (VIALE-A, n = 5; VIALE-C, n = 1), early
response was defined as achieving CR/CRi <56 days (2 cycles) after
the first dose, and later response as achieving CR/CRi 257 days after
first dose. Baseline characteristics and post-baseline variables
observed up to the end of Cycle 2 as well as safety and efficacy out-
comes were evaluated to determine their associations with response

timing.

The data cutoff date for VIALE-A was January 4, 2020 and for
VIALE-C was August 15, 2019. Event-free survival (EFS), duration of
response (DOR), and OS were analyzed using Kaplan-Meier method-
ology. Patients who achieved a response beyond Cycle 6 were not
included in EFS or DOR analyses. A classification and regression tree
(CART) model was implemented in rpart package (version 4.1-15) in R
(version 3.6.3) to identify baseline and post-baseline characteristics
associated with CR/CRi occurring in later cycles of therapy in patients
who had not achieved CR/CRi in the first 2 cycles.® Further details are
in the supplemental methods.

Patient baseline characteristics for VIALE-A and VIALE-C are
shown in Tables S1 and S2. Of 286 patients in the venetoclax +
azacitidine arm in VIALE-A, 190 (66%) achieved CR/CRi, and 96 (34%)
were nonresponders. Time to first CR/CRi varied considerably among
patients achieving CR/CRi in VIALE-A (Figure 1A). Of 190 patients
achieving CR/CRIi, 123 (65%) achieved CR/CRi in <1 cycle, 144 (76%)
were early responders, and 46 (24%) were later responders. Of 46 later
responses, 34 (74%) were achieved during Cycles 3 or 4, 4 (9%) were
achieved during Cycles 5 or 6, and 5 (11%) were achieved during or
after Cycle 7. There was a small number of responses, only 5 (11%),
that were achieved after study treatment discontinuation without any
intervening therapy. All later responders who had a CR/CRi beyond
Cycle 6 had achieved MLFS before Cycle 6 (Table S3). Of 143 patients
enrolled in the venetoclax + LDAC arm in VIALE-C, 69 (48%) achieved
CR/CRi, and 58 (41%), 11 (8%), and 74 (52%) achieved early, late, and
no response, respectively (Figure S1).

A comparison of efficacy outcomes between early, later, and non-
responders for VIALE-A is shown in Table S2. In VIALE-A, 23/46
(50%) later responders had achieved MLFS within the first 2 cycles
compared with only 8/96 (8%) nonresponders. EFS was 17.8 months
(95% Cl, 11.5-19.9) for early responders and 16.2 months (95% ClI,
10.2-19.6) for later responders. Later responders had a shorter dura-
tion of CR/CRi compared with early responders, with a median dura-
tion of CR/CRi of 12.1 months (95% Cl, 6.0-not estimable [NE])
versus 18.4 months (95% Cl, 15.8-NE), respectively. OS was similar in
early and later responders and far exceeded the OS observed in non-
responders (Figure 1B). In early responders, median OS was 24.4
months (95% Cl, 19.8-NE), whereas in later responders, median OS
was not reached (95% Cl, 18.7-NE). Efficacy outcomes by timing of
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response in VIALE-C are presented in Table S4. Similar to VIALE-A,
OS was improved in early/later responders compared with nonre-
sponders (Figure S2).

Proportions of patients in VIALE-A who achieved early CR/CRi,
later CR/CRi, or who never achieved CR/CRi are presented by base-
line characteristics in Figure 1C. Patients with poor cytogenetic risk or
TP53 mutation had the lowest probability of achieving CR/CRIi.
Patients with intermediate cytogenetic risk or IDH1/2 mutations had
the highest probability of achieving CR/CRi. Most responses occurred
early, irrespective of patient baseline characteristics. Mean (SD) bone
marrow blast count percentages at baseline for early, later, and nonre-
sponders, respectively, were 49.2% (25.1%), 46.5% (24.9%), and
51.6% (23.2%; Table S5). Similar findings were observed for patients
in VIALE-C (Table S5 and Figure S3).

The CART model identified achievement of MLFS within the first
2 cycles of venetoclax + azacitidine as the most important factor in
predicting later CR/CRi for VIALE-A (Figure S4). Patients who
achieved MLFS by the end of Cycle 2 had a much higher likelihood of
achieving later CR/CRi compared with those who did not (74% vs
21%, respectively). When included in the CART model for CR/CRi
response, bone marrow blast counts helped predict later CR/CRIi
among patients who did not achieve MLFS by the end of Cycle
2. Patients with a 250% reduction in bone marrow blasts from base-
line to end of Cycle 2 had a higher likelihood of achieving a later
CR/CRi compared with those who had a <50% reduction (31%
vs.19%, respectively).

The safety of venetoclax-based regimens was also assessed by
CR/CRi responder status. The most common Grade 23 hematologic
TEAESs occurred at similar or lower rates in later responders compared
with early responders in both studies, except for neutropenia in
VIALE-C (Table S6). Most Grade 23 hematologic TEAEs had an onset
within the first 2 cycles of treatment (or within 56 days after the first
dose of venetoclax; Table S7). In VIALE-A, later and early responders
had comparable rates of infections/infestations (83% and 85%,
respectively) and sepsis (2% and 3%), with similar results (infections/
infestations: 64% vs. 57%; sepsis: 0% vs. 2%) observed in VIALE-C.
The most common TEAEs in both studies occurred at similar or lower
rates in later responders compared with early responders, except
hypokalemia and fatigue in VIALE-A and neutropenia and pneumonia
in VIALE-C (Tables S8 and S9). Notably, the incidence of most TEAEs
was lower in nonresponders compared with early or later responders,
which likely reflects the relatively shorter time that nonresponders
were on study treatment (median of 1.2 and 1.6 months in VIALE-A
and VIALE-C, respectively; Tables S3 and S4).

Data on the timing of response, efficacy outcomes modeling, and

safety for patients who achieved CR/CRi with partial hematologic
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recovery (CRh) can be found in supplementary results (Figures S5-S8
and Tables S10-514) and is consistent with the CR/CRi data.

In summary, most patients in VIALE-A and VIALE-C who achieved
CR/CRi responded early after the first 2 cycles of venetoclax combi-
nation therapy. Analyses of OS demonstrated similar benefit for both
early and later responders compared with, suggesting that responding
patients derive a similar survival benefit from venetoclax combination
therapy irrespective of whether CR/CRi is achieved early or later.
Later responders achieved MLFS within the first 2 cycles of treatment
at a higher rate than nonresponders. Accordingly, the CART model
identified achievement of MLFS within the first 2 cycles as the most
influential factor in predicting whether a patient would achieve a later
response.

The safety profiles of VIALE-A and VIALE-C were consistent with
previous reports.*> The analysis demonstrated comparable or lower
rates of most Grade 23 hematologic TEAEs in later versus early
responders within the first two treatment cycles, indicating that a later
timing of response does not appear to have a detrimental impact on
the safety profile of venetoclax combination therapy.

Overall, these analyses demonstrate that a considerable number
of patients achieve CR/CRIi after the first 2 cycles of venetoclax com-
bination regimens. Importantly, patients who achieve later responses
derive a similar clinical benefit from venetoclax combination regimens
as those who achieve early responses. These results indicate that the
possibility of attaining a late response should be considered before
discontinuation of venetoclax-based combination therapy in patients

who do not achieve a response within the first 2 cycles.
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CR/CRi within 56 days after the first dose of venetoclax and were classified as early responders, and three achieved CR/CRi 257 days after the
first dose of venetoclax and were classified as later responders. AML, acute myeloid leukemia; CR, complete remission; CRi, complete remission
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