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VENETOCLAX COMBINATION THERAPY AND ACUTE MYELOID
LEUKEMIA
The FDA approval of venetoclax in combination with hypomethy-
lating agents (azacitidine or decitabine) or low-dose cytarabine has
offered renewed hope for elderly/unfit patients with newly
diagnosed acute myeloid leukemia (AML). In the pivotal Phase III
VIALE-A and VIALE-C studies, complete response rates were
superior with venetoclax combination therapy compared to
azacitidine (66% vs 28%), and low-dose cytarabine alone (48% vs
13%); moreover, overall survival was prolonged at 14.7 and 8.4 with
venetoclax plus azacitidine and low-dose cytarabine, respectively
[1, 2]. Major toxicities included grade 3 or higher thrombocytope-
nia (45%/45%), neutropenia (42%/47%), and febrile neutropenia
(42%/32%) in the respective VIALE-A and C studies; [1, 2]
additionally, 44% of patients receiving azacitidine plus venetoclax
experienced nausea [1]. Since health-related quality of life,
particularly physical functioning is generally poor in geriatric
patients with AML ineligible for intensive chemotherapy and goals
of therapy are palliative [3], a global assessment of the patient’s
perception of the physical and psychosocial impacts of leukemia-
directed therapies is imperative for informed therapeutic decisions.

HEALTH-RELATED QUALITY-OF-LIFE WITH VENETOCLAX
COMBINATION THERAPY
According to the recently published health-related quality-of-life
analysis by Pratz and colleagues, venetoclax combination
therapies have the potential to positively impact symptoms and
physical functioning in elderly and/or unfit patients with AML [4].
The particular study presents patient-reported outcomes of AML
patients enrolled on the VIALE-A and C trials, through standard
cancer assessment tools namely Patient-Reported Outcomes
Measurement Information System (PROMIS) Cancer Fatigue Short
Form 7a (Fatigue), the European Organization for Research and
Treatment of Cancer quality of life questionnaire, EORTC QLQ-C30
global health status (GHS)/QoL and physical functioning [PF]
subscales, and the EQ-5D-5L health status visual analog scale
(VAS) [4]. In the current work which focused on time to functional
deterioration, a significantly longer time to deterioration was
observed in patients receiving venetoclax plus azacitidine as
opposed to azacitidine monotherapy (9.7 vs 6.2 months and 10.7
vs 3.9 months, per EORTC QLQ-C30 PF and EQ-5D-5L VAS,
respectively) [4]. Similarly, venetoclax in combination with low-
dose cytarabine yielded substantial improvements in functionality
in all assessed measures when compared to cytarabine alone.
Furthermore, a higher proportion of patients treated with

venetoclax plus azacitidine (43%) as opposed to azacitidine alone
(35%) or venetoclax and low-dose cytarabine (32%) vs low-dose
cytarabine (18%) experienced improvements in GHS/QoL with the
majority of patients (≥65%) reporting improvements by cycle 4 [4].
As expected, patients achieving complete response or complete
response with incomplete count recovery (CR/CRi) with
venetoclax + azacitidine, experienced a longer time to deteriora-
tion for GHS/QoL and health status (VAS) (21.3 months vs
16.6 months with azacitidine alone). Importantly, time to
deterioration remained similar among patients >75 years of age
regardless of the treatment regimen, suggesting that the addition
of venetoclax did not incur negative impacts on quality of life [4].
Finally, a sensitivity analysis confirmed the preservation of quality
of life with venetoclax combination therapy, however the
inclusion of disease progression, relapse, and death as endpoints
resulted in shortened median times in all groups [4].
Although the EORTC QLQ-C30 has been validated in patients

with cancer and utilized in a third of prior AML studies, it is neither
disease nor treatment-specific [5, 6]. In addition, pre-defined
deterioration thresholds of ≥10, 7, and 5 points in EORTC QLQ-
C30, EQ-5D-5L VAS, and PROMIS Fatigue, respectively, may not
always capture clinically meaningful changes in function. To that
end, an AML-specific quality of life tool (AML-QOL) was recently
developed which incorporates the experiences of patients
receiving intensive and non-intensive chemotherapy; furthermore,
the aforementioned tool has been prospectively validated in
patients receiving intensive chemotherapy and found to be highly
consistent, reliable and valid when compared to the EORTC QLQ-
C30 [7]. Nonetheless, further investigations are required to not
only determine the most clinically useful QOL tool for AML with
the inclusion of variables related to number and length of
hospitalizations but also to identify the optimal timing of
assessments.
This study has important practical implications for patient-

centric care. Foremost, the current report highlights the health-
related quality-of-life benefits reaped with venetoclax-based
therapy in elderly/unfit AML patients, regardless of remission
status. Given the palliative intent of therapy, preservation of
functioning is paramount for the treatment regimen to be
acceptable to elderly patients, hence the findings regarding the
absence of a negative impact of venetoclax-based therapy on
quality of life in patients over 75 years of age, are reassuring.
Second, as one is faced with similarly efficacious therapeutic
choices with the availability of FLT3 and IDH1/2 inhibitors, a
comparative assessment of quality-of-life measures may enable
informed therapeutic decisions. However, it should be brought to
attention that drug labels for several of the recently approved
AML therapies including decitabine, FLT3 inhibitors (midostaurin/
gilteritinib), IDH1/2 inhibitors (ivosidenib/enasidenib) and veneto-
clax, lack information on patient-reported outcomes. The question
remains on whether results from the current study are general-
izable to patients treated in routine practice since both VIALE-A
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and C trials were limited to patients over 75 years of age with
ECOG performance status ≤2. Therefore, these findings require
prospective validation in real-world series preferably utilizing
AML-specific patient-reported outcome measures. Additional
limitations of the study include unreported changes in quality of
life since assessments were performed every other cycle (month)
and the attrition rate was high beyond earlier cycles of therapy,
which deserves attention given the continuous nature of
venetoclax-based therapy.

FUTURE CONSIDERATIONS
In summary, venetoclax combination therapy has refreshingly
changed the treatment paradigm for elderly/unfit AML by not only
adding years to life but also life to years. However, the
incorporation of patient-reported outcomes in AML is met with
unique challenges, especially with respect to the heterogenous
assessment tools utilized, and calls for immediate identification of
disease and treatment-specific consensus instrument (Fig. 1) [8].
Furthermore, longitudinal health-related quality of life evaluations
should be routinely conducted in clinical practice at optimal time
points both during and after cessation of treatment in patients
with AML receiving venetoclax combination therapy.

Naseema Gangat 1✉ and Ayalew Tefferi 1

1Division of Hematology, Mayo Clinic, Rochester, MN, United States.
✉email: gangat.naseema@mayo.edu

REFERENCES
1. DiNardo CD, Jonas BA, Pullarkat V, Thirman MJ, Garcia JS, Wei AH, et al. Azacitidine

and venetoclax in previously untreated acute myeloid leukemia. N Engl J Med.
2020;383:617–29.

2. Wei AH, Montesinos P, Ivanov V, DiNardo CD, Novak J, Laribi K, et al. Venetoclax
plus LDAC for newly diagnosed AML ineligible for intensive chemotherapy: a
phase 3 randomized placebo-controlled trial. Blood. 2020;135:2137–45.

3. Forsythe A, Kwon CS, Bell T, Smith TA, Arondekar B. Health-related quality of life in
acute myeloid leukemia patients not eligible for intensive chemotherapy: results
of a systematic literature review. Clinicoecon Outcomes Res. 2019;11:87–98.

4. Pratz KW, Panayiotidis P, Recher C, Wei X, Jonas BA, Montesinos P, et al. Venetoclax
combinations delay the time to deterioration of HRQol in unfit patients with acute
myeloid leukemia. Blood Cancer J. 2022; in press.

5. Loh KP, Abdallah M, Kumar AJ, Neuendorff NR, Dahiya S, Klepin HD. Health-related
quality of life and treatment of older adults with acute myeloid leukemia: a young

international society of geriatric oncology review paper. Curr Hematol Malig Rep.
2019;14:523–35.

6. Stauder R, Lambert J, Desruol-Allardin S, Savre I, Gaugler L, Stojkov I, et al. Patient-
reported outcome measures in studies of myelodysplastic syndromes and acute
myeloid leukemia: Literature review and landscape analysis. Eur J Haematol.
2020;104:476–87.

7. Buckley SA, Halpern AB, Othus M, Jimenez-Sahagun D, Walter RB, Lee SJ. Devel-
opment and validation of the AML-QOL: a quality of life instrument for patients
with acute myeloid leukemia. Leuk Lymphoma. 2020;61:1158–67.

8. Buckley SA, Kirtane K, Walter RB, Lee SJ, Lyman GH. Patient-reported outcomes in
acute myeloid leukemia: where are we now? Blood Rev. 2018;32:81–7.

AUTHOR CONTRIBUTIONS
NG and AT co-wrote the paper.

COMPETING INTERESTS
The authors declare no competing interests.

ADDITIONAL INFORMATION
Correspondence and requests for materials should be addressed to Naseema
Gangat.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in anymedium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this license, visit http://creativecommons.
org/licenses/by/4.0/.

© The Author(s) 2022

Fig. 1 Considerations for patient-reported outcome measures in acute myeloid leukemia; 3Ts (tools/timing/treatment).
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