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Abstract
Core binding factor acute myeloid leukemia (CBF-AML)—defined by t(8;21) or inv(16) chromosomal
rearrangements—is classified as favorable-risk disease per the European LeukemiaNet 2022 risk model
and is typically treated with intensive chemotherapy. Patients unsuitable for intensive therapy
increasingly receive hypomethylating agents plus venetoclax (HMA/ven), though CBF-AML was excluded
from pivotal trials of this regimen. Furthermore, HMA/ven is typically administered as indefinite therapy
in AML; however, there is increasing interest in exploring the feasibility of therapy cessation given
persistent treatment-free remissions with this regimen. Here, we report the first case of sustained
treatment-free remission following HMA/ven in CBF-AML. Features in this case that suggest a higher
likelihood of achieving a durable treatment-free remission include inv(16) disease and rapid measurable
residual disease (MRD) clearance. We summarize the current retrospective data comparing response
rates of inv(16) vs t(8;21) AML to HMA/ven: inv(16) AML consistently exhibits higher response rates
compared with t(8;21) disease, although an overall survival benefit is not well established. Emerging data
also suggest achieving MRD-negative complete remission after induction may predict more durable
outcomes. This case provides proof-of-concept that carefully selected CBF-AML patients achieving
sustained MRD-negative remission with HMA/ven can successfully discontinue therapy. Future
prospective trials should include CBF-AML patients to define optimal treatment duration and identify
candidates for therapy discontinuation.

Introduction
Core binding factor acute myeloid leukemia (CBF-AML) is defined by the presence of either t(8;21)
(q22;q22) or inv(16) (p13q22)/t(16;16), giving rise to the fusion genes RUNX1::RUNX1T1 and
CBFB::MYH11, respectively. CBF-AML is categorized as favorable risk per the European LeukemiaNet
(ELN)-2022 genetic risk model. Accordingly, for functionally fit, newly diagnosed patients, intensive
induction chemotherapy with anthracycline and cytarabine-based regimens is given with curative
intent[1]. However, due to age, functional status, co-morbidities, and/or patient preference, not all
patients are candidates for intensive induction. While the standard of care for patients “unfit” for
intensive induction chemotherapy consists of a hypomethylating agent (HMA) or low dose cytarabine in
combination with the BCL2 inhibitor venetoclax, patients with CBF-AML have been excluded from all
major studies demonstrating efficacy of these regimens[2–5]. Although the incidence of CBF-AML
decreases with increasing age, as high as 8% of patients older than 60 years of age may have CBF
rearrangements[6]. As the field has increasingly shifted away from intensive chemotherapy in younger
patients, the question of whether patients with CBF-AML can achieve sustained treatment-free
remissions—and potentially even be cured—with HMA plus venetoclax (HMA/ven) remains an
unanswered question.

Case Presentation
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Here we describe the case of a patient with inv(16) AML who, after initial treatment with HMA/ven, has
remained in remission for more than 6 years since diagnosis and has sustained a treatment-free
remission for nearly 3 years (Fig. 1). This patient presented with pancytopenia and was initially
diagnosed with AML at age 70. Cytogenetic evaluation of his leukemia was notable for the presence of
inv(16); in addition to inv(16), 6 metaphases harbored trisomy 8 and 6 metaphases harbored deletion 7q.
Molecular studies were negative for NPM1, FLT3, and TP53 mutations at diagnosis. Given his preserved
functional status, both traditional high-intensity induction chemotherapy and HMA/ven were offered. The
patient opted for HMA/ven, citing concerns regarding toxicity and the impact on quality of life with
intensive chemotherapy. He achieved a complete remission (CR) with no measurable residual disease
(MRD) by flow cytometry after one cycle. The patient was offered an allogeneic stem cell transplant in
first remission but declined in favor of ongoing maintenance therapy with HMA/ven. He continued
HMA/ven for a total of 39 cycles, with progressive dose-reductions and longer intervals between cycles
over time due to neutropenia and patient preference. After 39 cycles, the patient opted to stop therapy in
favor of active surveillance. Bone marrow biopsy performed at time of discontinuation of therapy
showed no evidence of AML and was again MRD negative by both flow cytometry and CBFB-MYH11 PCR,
with a sensitivity of 0.0001 normalized copy number (ARUP Laboratories, Salt Lake City, UT). Since
therapy discontinuation, he has been monitored with CBFB-MYH11 PCR MRD testing from peripheral
blood approximately every three to six months, which has remained consistently undetectable. To our
knowledge, this is the first description of up-front therapy with HMA/ven followed by a sustained
treatment-free remission in a patient with CBF-AML.

Discussion
Several features of this case may have increased the likelihood of achieving a durable remission. First,
despite all CBF-AML considered to be genetically favorable risk, numerous studies have shown
differences in clinical outcomes between t(8;21) and inv(16) AML, so much so that some clinicians
suggest the two should be treated as entirely separate clinical entities. Using an intensive chemotherapy
backbone, long-term outcomes—particularly overall survival (OS) and relapse free survival (RFS)—are
worse in t(8;21) AML compared to inv(16) [7]. Inv(16) and t(8;21) AML are typically associated with
different co-mutational profiles, such as the increased prevalence of mutations in epigenetic regulators
and cohesion complex genes in t(8;21) AML, which are likely drivers of worse outcomes[8–10]. Few
studies have specifically evaluated outcomes in CBF-AML patients treated with HMA/ven as first line
therapy. At present, data specific to differences in treatment outcomes between inv(16) and/or t(8;21) in
patients treated with HMA/ven are retrospective and limited to small studies or subgroup analyses
within larger studies. The currently published or presented literature regarding patients with CBF-AML
treated with HMA/ven is summarized in Table 1[11–18]. Two studies specifically compared outcomes
between inv(16) and t(8;21) AML patients treated with HMA/ven at diagnosis. Zhang et al. performed the
first larger retrospective analysis of outcomes in 30 total CBF-AML patients treated with HMA/ven[12].
They showed improved responses after induction in inv(16) compared to t(8;21) AML (100% CR versus
31% CR) as well as a trend toward improved two-year overall survival (100% versus 81.5%). Notably,

Page 4/12



while all patients in their cohort received HMA/ven induction, patients were subsequently consolidated
with cytarabine-based therapy. Shen et al. retrospectively analyzed a cohort of 72 patients with CBF-AML
and further demonstrated inferior response rates in patients with t(8;21) AML, specifically those with
concurrent mutations in the tyrosine kinase pathway[11]. After one cycle of induction with HMA/ven,
42.9% of patients with t(8;21) AML with tyrosine kinase pathway mutations achieved a CR compared to
96.6%, 90.0%, and 66.7% CR rates in AML patients with inv(16) with tyrosine kinase pathway mutations,
inv(16) without tyrosine kinase pathway mutations, and t(8;21) without tyrosine kinase pathway
mutations, respectively. Overall, these and other studies have consistently demonstrated high complete
remission (CR) rates for AML patients with inv(16) treated with HMA/ven, with inferior responses in
patients with t(8;21) disease. Interestingly, several studies show no difference in OS or RFS in t(8;21)
AML patients treated with HMA/ven compared to intensive induction despite lower CR rates. However,
interpretation of the efficacy of HMA/ven in these studies is limited due to the vast majority of patients
receiving cytarabine-based consolidation after initial induction.
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Table 1
Summary of available data evaluating outcomes of patients with inv(16) versus t(8;21) AML treated with

HMA/ven. CR = complete remission; CRi = complete remission with incomplete count recovery; PR = 
partial remission; NR = no response; HSCT = hematopoietic stem cell transplant; MRD = measurable

residual disease; OS = overall survival; RFS = relapse free survival; R/R = relapsed/refractory; EFS = event
free survival

Article Total
number
of CBF-
AML
patients
receiving
HMA/ven

Mutation
breakdown

Response
after
induction

OS RFS Notes

Shen et al,
Blood Cancer
Journal, 2025

72 inv(16) = 
39

94.9% CR

5.1% PR

0.0% NR

w/
HSCT 
= 16.4
months

w/o
HSCT 
= 8.7
months

w/
HSCT 
= 11.6
months

w/o
HSCT 
= 7.8
months

Most
nonresponders to
HMA/ven
switched over to
other regimens
after a single
cycle of
HMA/ven, limiting
overall
evaluation.

t(8;21) = 33 51.5% CR

27.3% PR

12.5% NR

w/
HSCT 
= 20.3
months

w/o
HSCT 
= 7.1
months

w/
HSCT 
= 11.1
months

w/o
HSCT 
= 5.9
months

Zhang et al,
Blood Cancer
Journal, 2023

30 inv(16) = 
17

100%
CR/CRi

0% PR

0% NR

100%
at 2
years

n/a All patients
received
cytarabine-based
regimens for
consolidation.

All patients were
"unfit" for high
intensity
induction.

t(8;21) = 13 31%
CR/CRi

31% PR

38% NR

81.5%
at 2
years

n/a

Feng et al,
Haematologica,
2024

37 inv(16) = 
37

(all
patients in
study)

94.6% CR

5.4% CRi

97.2%
at 2
years

71.3% Follow up study
to Zhang et al,
2023. 36 of 37
patients switched
to cytarabine-
based
consolidation
regimens.

Of 5 patients who
relapsed, all had

Page 6/12



Article Total
number
of CBF-
AML
patients
receiving
HMA/ven

Mutation
breakdown

Response
after
induction

OS RFS Notes

persistent
molecular MRD
throughout
consolidation.

Wang et al,
Blood Cancer
Journal, 2023

18 t(8;21) = 18

(all
patients in
study)

33.3%
CR/CRi

5.5% PR

61.1% NR

78.2%
at 2
years

58.5%
at 2
years

Many non-
responders to
HMA/ven
switched to other
regimens after 1
cycle.

Lu et al, Blood,
2025

20 inv(16) = 
11

100%
CR/CRi

n/a n/a While inv(16) and
t(8;21) OS and
RFS were not
reported
individually, OS in
favorable risk
disease was
significantly
worse in patients
treated with
HMA/ven
compared to
intensive
induction.

t(8;21) = 9 44%
CR/CRi

n/a n/a

Ruhnke et al,
ASH Poster,
2025

53 inv(16) = 
27

67%
CR/CRi

14
months

n/a European study
with primarily
Caucasian
cohort. Prior
studies included
primarily patients
with Chinese
ancestry.

Median follow up
only 14 months,
perhaps limiting
comparison of
OS.

t(8;21) = 26 72%
CR/CRi

12
months

n/a

Arslan et al, Am
J Hematology,
2020

10 Unknown 80%
CR/CRi

n/a n/a 44% of the total
cohort was R/R,
and a portion of
those had
previously
received HMA. 10
patients had CBF-
AML; 6 of 10
were R/R.
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Article Total
number
of CBF-
AML
patients
receiving
HMA/ven

Mutation
breakdown

Response
after
induction

OS RFS Notes

Did not
distinguish
between inv(16)
and t(8;21).

Chang et al,
Leukemia
Research, 2026

9 t(8;21) = 9

(No inv(16)
patients in
study)

22%
CR/CRi

n/a n/a Across all
therapies,
presence of CBF
rearrangements
(inv(16) and
t(8;21) grouped
together) was
associated with
improved OS and
EFS. No
Comparison of
OS and EFS in
CBF-AML
patients treated
with HMA/ven vs
CAG.

In addition to harboring inv(16) rather than t(8;21), our patient’s rapid achievement of an MRD-negative
remission after one cycle of HMA/ven potentially suggested a remission that was more likely to be
durable and eventually afford him a prolonged treatment-free remission. Recently, emerging data has
suggested improved RFS in patients with AML who achieve MRD-negative remission after induction,
though studies have focused mostly on patients undergoing intensive induction[19]. HMA/ven has
traditionally been administered as indefinite maintenance therapy in AML, without significant prospect
for cure. Given the increasing utilization of HMA/ven in AML at large, both in the older and less “fit”
population[2] as well as more recently in the young and “fit” population[4], there is growing interest from
clinicians and patients alike regarding the possibility of treatment-free remission following HMA/ven
therapy. To date, the existing literature consists of a limited number of small, retrospective studies
examining select cohorts of patients opting for treatment-free intervals after HMA/ven induction and
maintenance therapy. Chua et al. evaluated 29 patients who achieved remission for at least 12 months
with venetoclax-based therapy, 45% of whom electively discontinued therapy. There was no difference in
OS or RFS between patients who continued versus stopped therapy after over five years of follow up[20].
Garciaz et al. analyzed 62 patients treated with HMA/ven at diagnosis who subsequently discontinued
therapy due to poor tolerance, comparing subsequent treatment-free interval to continuation of HMA
monotherapy. No difference was observed in OS or RFS between the two groups at a median of 23
months follow up[21]. Notably, neither Chua et al. nor Garciaz et al. reported any patients with CBF-AML
in their cohorts.
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Conclusion
In conclusion, our clinical experience has been consistent with the currently available literature
suggesting that, despite a dearth of prospective data, HMA/ven is a very effective initial therapy in
patients with CBF-AML who are “unfit” for intensive chemotherapy, specifically those with inv(16)
chromosomal rearrangements. For the first time, we report the possibility of a prolonged treatment-free
remission in a patient with AML with inv(16) treated with HMA/ven. Whether this holds true for AML with
t(8;21) is unknown. We posit that those patients who respond rapidly (i.e. achieve MRD-negative
remission after 1 cycle of HMA/ven) and maintain this MRD negativity for an extended period of time are
more likely to be candidates for consideration of therapy discontinuation. As future studies of HMA/ven-
based therapy are designed for patients newly diagnosed with AML, patients with CBF-AML should not
be excluded. Prospective data from these studies will help elucidate the cytogenetic and molecular
features that predict response to HMA/ven in CBF-AML patients and will potentially help identify patients
who are candidates for treatment cessation.
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Figure 1

Treatment course and disease assessment over time of a patient with inv(16) AML treated with
HMA/ven followed by a prolonged treatment-free remission. CBC = complete blood count, BMBx = bone
marrow biopsy, FISH = fluorescence in situ hybridization, NED = no evidence of disease, CR = clinical
remission, MRD = measurable residual disease
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