
DiNardo et al. 
Journal of Hematology & Oncology           (2023) 16:17  
https://doi.org/10.1186/s13045-023-01411-x

CORRESPONDENCE

Novel agents and regimens in acute myeloid 
leukemia: latest updates from 2022 ASH Annual 
Meeting
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Abstract 

Developments in investigational agents and novel regimens in acute myeloid leukemia (AML) were reported in the 
2022 American Society of Hematology (ASH) annual meeting. Encouraging efficacy data were presented from first-
in-human studies of two investigational menin inhibitors, SNDX-5613 and KO-539, in relapsed and refractory (R/R) 
acute myeloid leukemia (AML) with KMT2A rearrangement or mutant NPM1, with overall response rates (ORR) of 53% 
(32/60) and 40% (8/20), respectively. The addition of the novel drug pivekimab sunirine, a first-in-class antibody–drug 
conjugate targeting CD123, to azacitidine and venetoclax in R/R AML resulted in an ORR of 45% (41/91), which rose 
to 53% in those who were venetoclax naïve. Additional novel triplet treatment combinations included the addition 
of magrolimab, an anti-CD47 antibody, to azacitidine and venetoclax, with an ORR of 81% (35/43) in newly diagnosed 
AML, including an ORR of 74% (20/27) in TP53 mutated AML. The addition of the FLT3 inhibitor gilteritinib to azaciti-
dine/venetoclax was also featured, with an ORR of 100% (27/27) in newly diagnosed AML and an ORR of 70% (14/20) 
in R/R AML.
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To the editor
Each year, exciting new developments and innovations 
in hematology are presented at the American Society of 
Hematology (ASH) meeting. In this article, we review 
some of the most impressive developments in investiga-
tional agents and novel regimens in acute myeloid leuke-
mia (AML) from ASH 2022.

Menin inhibitors in AML
Several presentations featured exciting activity from the 
novel class of menin inhibitors, which target the interac-
tion of menin with the epigenetic regulators of KMT2A in 
AML. This inhibits leukemogenesis in AML cases featur-
ing KMT2A rearrangement (KMT2Ar) or mutant NPM1 
(mNPM1), two previously untargeted genetic alterations 
that represent 3–11% and 30% of newly diagnosed AML 
patients, respectively [1, 2]. Dr. Issa reported the results 
of the AUGMENT-101 trial, the first-in-human phase 1 
trial of the menin inhibitor SNDX-5613 (revumenib) in 
patients with relapsed or refractory (R/R) AML. Only the 
60 patients with KMT2Ar or mNPM1 were included in 
the efficacy analysis. In this heavily pretreated popula-
tion (median four prior therapies, 46% prior transplant), 
the overall response rate (ORR, included CR/CRh/CRp/
CRi/MLFS) was 53% (32/60) with a CRc rate (CR/CRh/
CRp) of 38% (23/60), of which 78% were MRD (minimal 
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residual disease) negative. Notable side effects included 
asymptomatic QTc prolongation and grade 2 or less dif-
ferentiation syndrome in 16% (11/68) of patients [3].

An alternative menin inhibitor KO-539 (ziftomenib) 
was featured in Dr. Erba’s presentation of preliminary 
results from the KOMET-001 first-in-human Phase 
1/2 trial of ziftomenib in adults with R/R AML. Pre-
liminary efficacy data showed that in a similarly heavily 
pretreated population, the 600  mg dose had meaning-
ful efficacy, with an ORR of 40% (8/20) and CRc in 35% 
(7/20) in mNPM1 AML, although outcomes were worse 
with KMT2Ar AML (ORR 16.7%, CRc 11%). Differentia-
tion syndrome (DS) was a notable adverse event, with at 
least grade 3 severity occurring in 27% (8/29) of KMT2Ar 
patients including 1 death, although no grade 3 DS 
occurred in mNPM1 patients. However, DS was associ-
ated with improved response (75% of mNPM1 patients), 
and DS severity decreased with improved protocol guid-
ance [4].

Novel regimens in AML
Pivekimab sunirine (PVEK, IMGN632) is a first-in-class 
antibody–drug conjugate (ADC) targeting CD123, which 
is expressed on most AML blasts, with a novel indol-
inobenzodiazepine pseudodimer (IGN) payload that 
alkylates DNA. In this phase 1b/2 study of the triplet 
regimen of PVEK, azacitidine (AZA), and venetoclax 
(VEN) presented by Dr. Daver, there was an ORR of 45% 
(41/91) with CRc of 25% (23/91), with higher responses 

(ORR 53% and CRc 38%) in the 47 patients who were 
VEN-naïve. The drug was well tolerated, with infusion 
reactions occurring in 22% (20/91) of patients, and only 
5% discontinued treatment due to PVEK-related adverse 
events [5].

Dr. Daver also presented data from the phase 1/2 study 
of the novel triplet regimen of magrolimab, an anti-CD47 
antibody that blocks the “don’t eat me” signal on leuke-
mia cells, with AZA and VEN in older/unfit or high risk 
AML. The ORR in newly diagnosed AML was similar 
to prior reported responses with AZA/VEN, with ORR 
81% (35/43) including an ORR of 74% (20/27) with TP53 
mutations. Median OS (mOS) was not reached in newly 
diagnosed non-secondary AML patients, with mOS 
7.6  months in untreated secondary AML with TP53 
mutation. Responses in R/R AML were more modest, 
with prior VEN exposed patients faring poorly (ORR 
11%), resulting in closure of this study arm. Grade 3 ane-
mia occurred in 23% (18/79), and median hemoglobin 
drop was 1.2 g/dL after magrolimab infusion [6].

Another exciting novel triplet regimen was the addi-
tion of gilteritinib, an oral FLT3 inhibitor, to AZA/VEN 
in FLT3-mutated AML. The ORR in this phase I/II study 
presented by Dr. Short was 100% (27/27) with 92% CR 
in newly diagnosed patients, with median OS not yet 
reached and 1-year OS 85%. The ORR was 70% (14/20) 
in R/R patients, with 20% (4/20) achieving CR, and a 
median OS of 5.8 months. Outcomes were better in those 
who had not received prior VEN or gilteritinib, with 
mOS 10.5 months [7].

Table 1  Properties of featured novel agents and treatment combinations in AML from ASH 2022

AZA azacitidine, VEN venetoclax, ND newly diagnosed, R/R relapsed/refractory

Drug Regimen Backbone Indication Mechanism References

Magrolimab AZA/VEN ND AML Anti-CD47 antibody [6]

Gilteritinib AZA/VEN ND and R/R AML FLT3 inhibitor [7]

SNDX-5613 (Revumenib) N/A R/R AML Menin inhibitor [3]

KO-539 (Ziftomenib) N/A R/R AML Menin inhibitor [4]

Pivekimab sunirine (PVEK) AZA/VEN R/R AML Antibody–drug conjugate 
targeting CD123

[5]

Table 2  Outcomes of clinical trials of featured novel agents and treatment combinations in AML from ASH 2022

ND newly diagnosed, R/R relapsed/refractory, ORR overall response rate, encompassing CR/CRh/CRp/CRi/MLFS, CRc composite complete remission, encompassing CR/
CRh/CRp

Drug Indication ORR CRc Notable side effects References

Magrolimab ND AML 81% 72% Anemia, infusion reactions [6]

Gilteritinib ND and R/R AML 100% (ND)
70% (R/R)

92% (ND)
20% (R/R)

Infection [7]

SNDX-5613 (Revumenib) R/R AML 53% 38% Differentiation syndrome [3]

KO-539 (Ziftomenib) R/R AML 40% 35% Differentiation syndrome, pneumonitis [4]

Pivekimab sunirine (PVEK) R/R AML 45% 25% Infusion reactions [5]
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Overall, the ASH 2022 annual meeting showcased sev-
eral notable advances in the field of investigational thera-
pies in AML, as summarized in Tables 1 and 2, including 
encouraging efficacy of the novel menin inhibitors 
SNDX-5613 and KO-5319, the novel ADC PVEK, and the 
novel additions of magrolimab and gilteritinib to AZA/
VEN.
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