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The new ELN 2024
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Dohner et al. Blood.2024025409.



HMA+VEN+X: 

Why do we need “X” and what should its features be?

• Increase response rates

• Increase MRD- response rates

• Enhance efficacy in ELN2024 intermediate and adverse risk groups

• Preclinical synergistic/additive activity with HMA/VEN

• Limited myelosuppression

• Favorable extramedullary toxicity profile 

• Feasible administration (oral preferred)



Created by GJ Roboz and MM Steinberg with DALL-E3. 



What would you say about Drug X if I showed you 

these data for AZA+VEN+X? 

ASH 2021; Abstract #371 Daver et al. Clin Cancer Res. 2025 Apr 8.

doi: 10.1158/1078-0432.CCR-25-0229. Online ahead of print.



But look what happened in phase 3

Daver et al. Blood. 2025 Apr 15:blood.2024027506.

doi: 10.1182/blood.2024027506. Online ahead of print.



Stein et al. Blood 2017;130:722-731

Enasidenib: potent, oral IDH2 inhibitor in R/R AML

Efficacy

• ORR: 40.3%

• CR: 19.3%

• Median response duration: 5.8 mos

• Median OS R/R AML:  9.3 mos

• Median OS in CR: 19.7 mos

Enasidenib-related Adverse Events

• indirect hyperbilirubinemia (12%) 

• differentiation syndrome (7%)



Ivosidenib: potent, oral IDH1 inhibitor in R/R AML

DiNardo et al. N Engl J Med. 2018 Jun 21;378(25):2386-2398. 

Efficacy

• ORR 41.6%, duration 6.5 mos

• CR 21.6%, duration 9.3 mos

• CR/CRh 30.4%, duration 8.2 mos

• Median OS 8.8 mos

• Median OS in CR not reached

Ivosidenib-related Adverse Events

• QT prolongation 7.8%

• IDH differentiation syndrome 3.9%

• Anemia 2.2%

• Decreased platelets 3.4%

• Leukocytosis 1.7%

https://www.ncbi.nlm.nih.gov/pubmed/29860938
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Ivosidenib in Untreated IDH1-Mutated AML: 

Duration of Treatment and Best Overall Response

1. Roboz GJ. Blood. 2020;135:463. 2. Roboz GJ. ASH 2018. Abstr 561. Slide credit: clinicaloptions.com



Enasidenib in Untreated IDH2-Mutated AML:

Duration of Treatment and Best Overall Response

Pollyea DA et al. Leukemia. 2019;33:2575–2584.
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Impact of Venetoclax and Azacitidine in Treatment-Naïve 

Patients with Acute Myeloid Leukemia and IDH1/2 Mutations 

Pollyea et al. Clin Cancer Res. 2022;28(13):2753-2761. doi:10.1158/1078-0432.CCR-21-3467



Aza, azacitidine; ECG, electrocardiography; Ivo, ivosidenib; mut, mutated; ND, newly diagnosed.

AGILE: Ivosidenib+Aza vs Pbo+Aza in ND IDH1mut AML
Randomized, Ph 3 trial in patients with untreated AML and an IDH1 mutation (N=146)

Adapted from Montesinos P, et al. N Engl J Med 2022; 386:1519–1531.
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Median OS, n=74:

Pbo+Aza: 7.9 months

HR=0.44; 95% CI=0.27–0.73; p=0.001

Hematologic AEs 50 (70) 47 (64)

Anemia 18 (25) 19 (26)

Grade ≥3 AEs in ≥20% of 

patients in either arm, n (%)

Ivo+Aza 

(n=71)

Pbo+Aza 

(n=73)

Febrile neutropenia 20 (28) 25 (34)

Neutropenia 19 (27) 12 (16)

Thrombocytopenia 17 (24) 15 (21)

Non-hematologic AEs

Pneumonia 16 (23) 21 (29)

Infections 15 (21) 22 (30)

Other safety events, n (%)
Ivo+Aza 

(n=71)

Pbo+Aza 

(n=73)

Differentiation syndrome (any grade) 

Grade ≥3

10 (14)

3 (4)

6 (8)

3 (4)

QT interval prolonged on ECG (any grade) 

Grade ≥3

14 (20)

7 (10)

5 (7)

2 (3)

Discontinuation as a result of AEs 19 (27) 19 (26)
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Ven+Aza+IDH1/2 inhibitors

Lachowiez et al. Blood Cancer Discov. 2023;4(4):276-293. Adapted from Daver N, et al. ASH 2022. Abstract 61 (Oral).



EVOVLE-1: IVO + AZA with or Without VEN in IDH1- Mutated AML

AML, acute myeloid leukemia; Aza, azacitidine; Ivo, ivosidenib, IC, intensive chemotherapy; PI, principle investigator

1. AMLSG 34-23 / HO173 / UK. Eu CT number: 2024-512753-24-00

R

• Pts ≥18 yrs

• Newly diagnosed

AML with mutated

IDH1* ineligible for

IC

IVO/AZA

Placebo

IVO/AZA

Placebo

IVO/AZA

Placebo

IVO/AZA

Venetoclax

IVO/AZA

Venetoclax

IVO/AZA

Placebo

IVO/AZA

Venetoclax

IVO/AZA

Venetoclax

n = 230

until disease relapse, 
progression, development of 

unacceptable toxicity, 
withdrawal by subject, death, 

or protocol violation

Phase III

Primary endpoint: Event-free survival

PI: H. Döhner (AMLSG); Co-PIs: G. Huls (HOVON), P. Vyas (UK)

Start: Q2/2025

Venetoclax/Placebo on days 1-7

* Rapid molecular screening, 

centrally done in Rotterdam, 

Oxford, Lille, Ulm / Hannover



Aza, azacitidine; Gilt, gilteritinib; HSCT, hematopoietic stem cell transplantation; MLFS, morphologic leukemia-free state; 
mut, mutated; ND, newly diagnosed; PCR, polymerase chain reaction; Ven, venetoclax. Adapted from Short N, et al. ASH 2022. Abstract 831 (Oral).

Ven+Aza+Gilteritinib
Phase 1/2 study in IC-ineligible patients with FLT3mut ND or R/R AML (N=47)

Most common Grade ≥3 hematologic AEs (>10% patients) were infections, febrile neutropenia, sepsis, GI bleeding, and hypotension.
Myelosuppression was common but manageable with mitigation strategies
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27 Not reached 96% 85%

4 deaths

• 1 in CR (2 months)

• 1 post HSCT (7 months)

• 2 post relapse (9.5 and 13.6 months)
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Menin Inhibitors in AML

Adapted from: Issa GC et al. Leukemia 2021 Sep;35(9):2482-2495 and 
Guttierez Moore et al. Am J Hematol. 2025 Mar:100 Suppl 2:23-37.

Inhibition of the menin-KMT2A complex downregulates 
HOXA9/MEIS1 and leads to differentiation of leukemic blasts.

NPM1c
25-30% of AML



Ildoss et al, #211, ASH 2024.

Menin Inhibition With Revumenib for KMT2A-Rearranged 

Relapsed or Refractory Acute Leukemia (AUGMENT-101)

Issa et al. J Clin Oncol. 2024 Aug 9;43(1):75–84.



Menin Inhibition With Revumenib for KMT2A-Rearranged 

Relapsed or Refractory Acute Leukemia (AUGMENT-101)

Revumenib: oral, small molecule inhibitor of the menin-lysine methyltransferase 2A (KMT2A) interaction

N = 94 patients (median age, 37 [1.3-75] years) Grade≥3 

Adverse events:

febrile neutropenia (37.2%), differentiation syndrome 

(16.0%), and QTc prolongation (13.8%). 

CR+CRh rate 22.8% (N=57)

ORR 63.2% (95% CI, 49.3 to 75.6), with 15 of 22 patients 

(68.2%) having no detectable residual disease.

Issa et al. J Clin Oncol. 2024 Aug 9;43(1):75–84.



Phase I/II Study of the All-Oral Combination of Revumenib

(SNDX-5613) with Decitabine/Cedazuridine (ASTX727) and 

Venetoclax in R/R AML (SAVE) 

Ghayas C. Issa1, Branko Cuglievan2, Naval Daver1, Courtney D. DiNardo1,  Aziz Farhat1, Nicholas J. Short1, David McCall2, Allison 

Pike1, Sheila Tan1, Brianna Kammerer2, Aimee Marshal1, Musa Yilmaz1, Tapan M. Kadia1, Naveen Pemmaraju1, Maro Ohanian1, 

Hussein A. Abbas1, Abhishek Maiti1, Alexandre Bazinet1, Elias Jabbour1, Koji Sasaki1, Gautam Borthakur1, Guillermo Montalban-Bravo1, 

Nitin Jain1, Yesid Alvarado1, Farhad Ravandi1, Guillermo Garcia-Manero1, Michael Andreeff1, and Hagop M. Kantarjian1

1Department of Leukemia, 2Division of Pediatrics, The University of Texas MD Anderson Cancer Center, Houston, TX



Issa et al, #216 ASH 2024. 



Issa et al, #216 ASH 2024. 



Issa et al, #216 ASH 2024. 



Rationale: BEAT AML Revumenib + VEN + AZA in Newly Diagnosed AML1

AML, acute myeloid leukemia; Aza, azacitidine; DL, dose limit; IC, intensive chemotherapy; IV/SQ, intravenous/subcutaneous; mut, mutant; PO, by mouth; QD, 
daily; Ven, venetoclax. 1. Zeidner, J. Presented at the 2024 EHA Meeting, in Madrid, Spain from 14 June 2024. Session no. S411

• Primary endpoint: safety & RP2D

• Secondary: exploratory efficacy

Phase Ib

• Pts ≥ yrs 60

• unfit for IC

• With frontline

NPM1mut or

KMT2A-r AL

Induction (1-3 cycles) 

Revumenib 
DL1a or DL2a 

D1-28 

Aza
75 mg/m2 IV/SQ QD Days 

1-7 

Ven
per label PO QD 

Days 1-28 

Antifungal 
Strong CYP3A lnhibitor* 

Marrow 

Remission 

(<5% blasts)

Morphologic 

evidence of AML 

after cycle 1 of 

induction

Dose Level 1a (DL 1a): 113 mg, PO Q12h (28 Days)

Dose Level 2a (DL2a): 163 mg, PO Q12h (28 Days)

Absolute Neutrophil Count (ANC) 
≥0.5x109/L and platelets ≥50x109/L 

for continuation phase & each 
subsequent cycle 

Off Protocol 
Treatment

Continuation 

Phase
Indefinitely until 

progression, 
transplant, 
intolerance 

Revumenib + 
Aza/Ven 

Same doses as 
Induction 

Antifungal 
As Needed

Revumenib Dose Levels 

Marrow 

Remission 

(<5% blasts)
Induction 

Cycle 2-3

*Strong antifungal required during 1st cycle

• N=26 

• Median age:  70 (60-85)

• NPM1mut:    65.4%              

• KMT2A-r:       34.6%

Morphologic 

evidence of AML 

after cycle 1 of 

induction



AML, acute myeloid leukemia; AZA, azacitidine; CI, confidence interval; CR Complete response; CRh complete response with partial haematological recovery; CRi complete response with incomplete haematological recovery; 
MLFS, morphological leukemia-free state; MRD, measurable residual disease; NE, not estimable; Ven, venetoclax. 1. Zeidner, J. Presented at the 2024 EHA Meeting, in Madrid, Spain from 14 June 2024. Session no. S411

Rationale: Revumenib + VEN + AZA in Newly Diagnosed AML1

Treatment Outcomes Escalation DL1a 

(n=7)

Escalation DL2a 

(n=6)

Expansion 0 DL2a 

(n=13)

All (n=26)

Best Response, no. (%)
CR
CRh
CRi
MLFS
NE

5 (71)
0 (0)
2 (29)
0 (0)
0 (0)

5(83)
1 (17)
0 (0)
0 (0)
0 (0)

8 (62)
1(8)
1(8)
1(8)

2 (15)

18 (69)
2(8)

3 (12)
1 (4)
2(8)

Response Rates for Evaluable Patients?
Composite CR (CR/CRh/CRi), no. (%)
Overall (CR/CRh/CRi/MLFS), no. (%)

717 (100)
717 (100)

6/6 (100)
6/6 (100)

10/11 (91)
11/11 (100)

23/24 (96)
24/24 (100)

MRD Negative, no. (%) 6 (86) 6 (100) 10 (91) 22 (92)
Required Only 1 Induction for marrow 
remission, no. (%) 7 (100) 5 (83) 9 (82) 21 (88)

On-treatment Status, no. (%) 2 (29) 1 (17) 8 (62) 11 (42)

Allo-Stem Cell Transplant, no. (%) 1 (14) 1 (17) 1 (9) 3 (13)

Relapse, no. (%) 2 (29) 1 (17) 0 (0) 3 (13)

Survival
Death, no. (%)
30/60 Day Mortality, no. (%)
12-Month Survival Estimate, % (95% CI)*

1 (14)
0 (0)

100 (100-100)

3 (50)
0 (0)
N/A

2 (15)
1 (8)
N/A

6 (23)
1 (4)

62.2 (27.8-83.9)



EVOLVE-21: VEN + AZA + Revumenib vs. VEN + AZA + PBO 

AML, acute myeloid leukemia; Aza, azacitidine; IC, intensive chemotherapy; PI, principle investigator; PBO, placebo; VEN, venetoclax

1. HO177 AML. Available at: https://hovon.nl/en/trials/ho177. Last accessed 14.03.2015

R

• Pts ≥18 yrs

• Newly diagnosed

AML with mutated

NPM1 or KMT2A-

rearranged AML*

• ineligible for IC

VEN/AZA

Placebo

VEN/AZA

Placebo

VEN/AZA

Placebo

VEN/AZA

Revumenib

VEN/AZA

Revumenib

VEN/AZA

Placebo

VEN/AZA

Revumenib

VEN/AZA

Revumenib

n ≈ 400*

until disease relapse, progression, 

development of unacceptable 

toxicity, withdrawal by subject, 

death, or protocol violation

Phase III

PIs: G. Huls (HOVON); Co-PIs: M. Kühn (AMLSG), P. Vyas (UK)

Projected Start: Q2/2025

* Rapid molecular screening, 

centrally done in Rotterdam, 

Oxford, Lille, Ulm / Hannover

https://hovon.nl/en/trials/ho177


Zeidner et al., #213, ASH 2024. 



Zeidner et al., #213, ASH 2024. 
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AML Triplets: Triple the Trouble?

• Aza/Ven/gilt – responses better, ?OS benefit - likely

• Aza/Ven/IDHi – responses better, ?OS benefit - maybe

• Aza/ven + menin inhibitors – looks promising, but too soon to be sure

• Aza/Ven+ something new for TP53 – hopefully

_____________________________________________________________

• Which HMA?

• Dosing and schedule are a MESS

• Duration?? Which agents for how long?

• Significant myelosuppression

• Challenges in managing of concomitant medications

• Additive extramedullary toxicities

• Significant financial toxicity

But still, HMA/VEN triplets are here to stay. 
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The Weill Cornell – NY Presbyterian Leukemia Program

• Gail J. Roboz, M.D.

• Ellen K. Ritchie, M.D.

• Pinkal Desai, M.D.

• Michael Samuel, M.D.

• Justin Kaner, M.D.

• Michal Bar-Natan, M.D.

• Jonathan Canaani, M.D.

• David Helfgott, M.D.

• Tania Curcio, N.P.

• Natalie Tafel, P.A.

• Adomah Sakibia Opong, N.P.

• Michelle Vasquez, N.P.

• Rookmimi Singh, R.N.

• Maureen Thyne, P.A.

• Cassady Remy, P.A.

WCM Laboratory Collaborators:
•Monica Guzman, Ph.D.
•Olivier Elemento, Ph.D.
•Christopher Mason, Ph.D.

S u p p o r t e d b y t h e E d w a r d P. E v a n s F o u n d a t i o n

A A & M D S I F t M D S C L I N I C A L  

R E S E A R C H C O N S O R T I U M
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