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Unfit older AML patient

CR rate Median time
to CR

Median duration of 
response Median OS

HU 1% - - 3-4 months

LDAC 18% 3-4  months 8 months 6 months

AZA 19% (CR)
28% (CR+CRi) 3 months 10 months 10 months

Burnett AK et al., Cancer 2007
Dombret H. et al., Blood 2015



4Dombret et al. Blood (2015) 126 (3): 291–299.

5-AZA



HOW to improve these results ?

TARGETED THERAPIES

• FLT3 inhibition

• IDH1 inhibition

• IDH2 inhibition

BROAD SPECTRUM ACTION

• BCL2 inhibition
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Wang E et al. Blood (2022) 140 (17): 1845–1857.

5-AZA + inhibiteur de FLT3 (Gilteritinib)
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DiNardo, et al. Lancet Oncol. 2021 Nov;22(11):1597-1608.

5-AZA + Enasidenib



8DiNardo, et al. Lancet Oncol. 2021 Nov;22(11):1597-1608.

5-AZA + Enasidenib



Event-free survival (EFS)c

with ~173 events (52 months)

Primary end point

Placebo QD orally + 
Azacitidine 75 mg/m2 SC or IV

Placebo arm (n=100)

Ivosidenib 500 mg QD orally +
Azacitidine 75 mg/m2 SC or IV

Ivosidenib arm (n=100)

RANDOMIZATION 1:1
Stratified by geographic

regiona and disease 
historyb

Double-blind (n=200)

 1:1

CR rate ∙ OS ∙ CR+CRh rate ∙ ORR 

Key secondary end points

Montesinos P. et al., N Engl J Med 2022.

IvosidenibAZA + Phase III randomized trial

5-AZA + Ivosidenib 



IDH1-mutant AML

Montesinos P. et al., N Engl J Med 2022.

IvosidenibAZA + Phase III randomized trial

Response rates IVO+AZA (n=72) PBO+AZA (n=74)

CR rate, n (%) [95% CI] 34 (47.2) [35.3, 59.3] 11 (14.9) [7.7, 25.0]

Odds ratio (95% CI); 1-sided P value 4.8 (2.2, 10.5); P<0.0001

Median duration of CR (95% CI), months NE (13.0, NE) 11.2 (3.2, NE)

Median time to CR (range), months 4.3 (1.7–9.2) 3.8 (1.9–8.5)

CR+CRh rate, n (%) [95% CI] 38 (52.8) [40.7, 64.7] 13 (17.6) [9.7, 28.2]

Odds ratio (95% CI); 1-sided P value 5.0 (2.3, 10.8); P<0.0001

Median duration of CR+CRh (95% CI), months NE (13.0, NE) 9.2 (5.8, NE)

Median time to CR+CRh (range), months 4.0 (1.7–8.6) 3.9 (1.9–7.2)

ORR, n (%) [95% CI] 45 (62.5) [50.3, 73.6] 14 (18.9) [10.7, 29.7]

Odds ratio (95% CI); 1-sided P value 7.2 (3.3, 15.4); P<0.0001

Median duration of response (95% CI), months 22.1 (13.0, NE) 9.2 (6.6, 14.1)

Median time to first response (range), months 2.1 (1.7–7.5) 3.7 (1.9–9.4)
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5-AZA + Ivosidenib

Montesinos P. et al., N Engl J Med 2022.
De Botton S. et al., ASCO 2023.



5-AZA + Tamibarotene in newly diagnosed unfit AML patients RARα +

(de Botton, Blood Advances 2022) 

1.2 months
Time to response

10.8 months
Duration of response

18 months
Overall survival for complete responders 

61%
CR/CRi Rate 

67%
Transfusion 

independence 

67%
ORR



AML without Targeted therapies

Jin S. et al., Clin Cancer Res 2020

VENETOCLAX

AZACITIDINE

AZACITIDINE

VenetoclaxAZA +



VenetoclaxAZA + Phase III randomized, placebo-controlled trial

36,7
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AZA+VEN AZA+PBO

CR

CRi
AZA+VEN AZA+PBO

Median time to CR/CRi 1.0 month 2.6 months
Median duration of response 17.5 months 13.4 months

RBC transfusion independance 59.8% 35.2%
Platelet-transfusion independance 68.5% 49.7%

P<0.001

DiNardo CD et al., N Engl J Med 2020.

VEN + 5-AZA



VEN + 5-AZA

VenetoclaxAZA +

Median FU 43 months

Phase III randomized, placebo-controlled trial

AZA+VEN AZA+PBO P
Median OS 14.7 months 9.6 months <0.001
Median EFS 9.8 months 7.0 months <0.001

Early mortality

3y: 25% alive
Plateau ?

DiNardo CD et al., N Engl J Med 2020.
Pratz K.H. et al., ASH 2022.



The VEN + AZA synergy in real-life

VenetoclaxAZA + Phase III randomized, placebo-controlled trial

Morsia E. et al, Am J Hematol 2020. Wolach O. et al. ASH 2021. Todisco E. et al. Cancer 2022. Matthews AH. et al. Blood Adv 2022. 
DiNardo CD et al., N Engl J Med 2020. Pratz K.H. et al., ASH 2022.

• Median OS <13 months in real-life setting

• Toxicity remains problematic
Ø Febrile neutropenia grade III/IV: 42%
Ø Postremission grade IV cytopenia >7days: 87% 

ND AML 1st line Aza-Ven Country N Median OS Median EFS

Mayo Clinic Real life (USA) 44 11.0 months
REVIVE Real life (Israel) 127 9.6 months
AVALON Real life (Italy) 43 12.7 months 5.8 months

University of Pennsylvania Real life (USA) 439 11.0 months



VEN + 5-AZA (vs AZA alone) ?

DiNardo CD et al., N Engl J Med 2020.
Polleya DA et al., Clin Cancer Res 2022.

• >75y +++
• Performans status <2
• Non defavorable cytogenetic
• NPM1-mut
• IDH2-mut +++

VenetoclaxAZA + Phase III randomized, placebo-controlled trial



VEN + 5-AZA

DiNardo CD et al., Blood 2020
Pollyea D et al., Clin Cancer Res 2022

• TP53 mutation/délétion +++

VenetoclaxAZA +



ELN-2022 classification is not predictive

Döhner H et al., ASH 2022.

VenetoclaxAZA +



mPRS is predictive of survival

Döhner H. et al., ASH 2022.
Bataller A. et al., Blood Adv 2023. 

VenetoclaxAZA +



Mayo clinic stratification predictive of response

Gangat N. et al., Am J Hematol 2023.

VenetoclaxAZA +



Mayo clinic stratification predictive of survival

VenetoclaxAZA +

Gangat N. et al., Am J Hematol 2023.



Toward a full oral/ambulatory treatment ?

Bazinet A. et al., Lancet Haematol 2024.

VEN

ASTX727
+ Phase II

ND (N=49) and R/R (N=13) AML

Median OS: 11.5 months (IC95: 9.1.-16.6)
Median DOR: 13.2 months

Febrile neutropenia: 18%



VEN + AZA scheme optimization

AZA

VEN

DOSE

DURATION

DELAY



VEN + AZA scheme optimization
Ø Dose ?

DiNardo C.D. et al., Blood 2019.

Background for AZA-VEN optimization: 
Ø Limited efficacy of VEN monotherapy in de novo or R/R AML
Ø Efficacy of AZA-VEN combination is based on synergistic effect



VEN + AZA scheme optimization

Aiba M. et al., Ann Hematol 2023.
Karrar O. et al., Am J Hematol 2024.

Ø Duration reduction

AZA

VEN

VEN MONOTHERAPY

???

Background for AZA-VEN optimization: 
Ø Limited efficacy of VEN monotherapy in de novo or R/R AML
Ø Efficacy of AZA-VEN combination is based on synergistic effect
Ø No impact on survival of VEN exposure reduction to 21 days/28



VEN + AZA scheme optimization

Willekens C. et al., ASH 2023.

AZA

VEN

VEN MONOTHERAPY

STOP STOP STOP

41.5%
51.2%

71.9%
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After cycle
1

After cycle
2

Global
response

CR
CRi

Median OS: 11.3 months (IC95: 6.7-13.8)

Median EFS: 7.3 months (IC95: 4.9-9.2)

Ø Duration reduction



Improve results by adding a third drug (triplet combination) ?



29Konopleva M, Clin Cancer Res 2022

5-AZA + VENETOCLAX FLT3 population



adding a third drug (triplet combination) FLT3
Phase I/II

ND and R/R AML with FLT3mut

à ND-AML (N=30)
Median Age: 71y
FLT3-ITD: 73%

NPM1: 43%

Short N.J. et al., J Clin Oncol 2024.

GILTERITINIB

VEN

AZA
+

+

RP2D: 80mg/d



adding a third drug (triplet combination) FLT3

Short et al. ASH 2022 Abstract #831



adding a third drug (triplet combination) FLT3-ITD
Phase I/II

ND and R/R AML with FLT3-ITD
à ND-AML (N=14)
Median Age: 70y
FLT3-ITD: 100%

NPM1: 21%QUIZARTINIB

VEN

DEC
+

+

RP2D: 30mg/d

Yilmaz M. et al., ASH 2023.



IDH–mutated AML frontline
Venetoclax+ 5-AZA



adding a third drug (triplet combination) IDH1

IVOSIDENIB

VEN

AZA

Lachowiez C.A. et al., Blood Cancer Discov 2023.

+

+

Phase Ib
ND and R/R AML with IDH1mut

IVO+VEN (N=12) and IVO+VEN+AZA (N=19)

500mg/d



adding a third drug (triplet combination) IDH2

A PHASE II STUDY OF ENASIDENIB WITH VENETOCLAX +/- AZACITIDINE I
N IDH2-MUTATED MYELOID MALIGNANCIES
Venugopal S et al, Blood Cancer Journal volume 12, Article number: 10 (2022)



adding a third drug (triplet combination) no target (CD 123 pos)

Phase Ib
ND AML (N=26)

TP53: 50%

Lane A.A. et al., Blood Adv 2023.

TAGRAXOFUSP

VEN

AZA
+

+

RP2D: 12µg/kg/d

CR/CRi: 58%
Phenotypic negative MRD in response: 71%

TP53mut: 6/13 (46%)

30d mortality: 10%
Capillary leak syndrome: 5/26



SELECT-AML-1 study design

• Newly diagnosed adult AML patients with RARA gene overexpression, ineligible for standard intensive induction therapy based on age, 
performance status or comorbidities, WBC <25K at study drug initiation

Part 3: Trial includes a cohort in which the triplet will be evaluated as a salvage strategy for patients in venetoclax+azacitidine control arm who experience progressive disease, 
relapse, or treatment failure

Kambhampati, ASH 2022



Best Overall Response
N=6

n (%)

CR/CRi* 5 (83)

CR 2 (33)

CRi 3 (50)

PD 1 (17)
CR = complete response; CRi = CR with incomplete hematologic recovery; PD = progressive disease
* 4/5 patients with CR/CRi had high MES predictive of venetoclax resistance

Median Time to CR/CRi: 33 days (range 25–88 days); median 1 cycle (range 1-2 cycles)
Median Duration of Treatment: 76.5 days (range 20 - 104 days)
Median Duration of Follow-Up: 107 days (range 56 – 314 days)

Kambhampati, ASH 2022

SELECT-AML-1 study 



DAVER et al 61 (ASH) - Phase I/II Study of Azacitidine (AZA) with Venetoclax (VEN) and Magrolimab (Magro) in Patients (pts) with Newly
Diagnosed (ND) Older/Unfit or High-Risk Acute Myeloid Leukemia (AML) and Relapsed/Refractory (R/R) AML



DAVER et al 61 (ASH) - Phase I/II Study of Azacitidine (AZA) with Venetoclax (VEN) and Magrolimab (Magro) in Patients (pts) with Newly
Diagnosed (ND) Older/Unfit or High-Risk Acute Myeloid Leukemia (AML) and Relapsed/Refractory (R/R) AML



DAVER et al 61 (ASH) - Phase I/II Study of Azacitidine (AZA) with Venetoclax (VEN) and Magrolimab (Magro) in Patients (pts) with Newly
Diagnosed (ND) Older/Unfit or High-Risk Acute Myeloid Leukemia (AML) and Relapsed/Refractory (R/R) AML



A new drug class in KMT2A

Menin inhibitor REVUMENIB

Aldoss I. et al., ASH 2023.



Full oral triplet combination

Phase I/II
R/R AML KMT2Ar or NPM1mut or NUP98r (N=9)

Median age 30y

Issa G.C. et al., ASH 2023.

VEN

ASTX727
+

+

CR/CRi: 44%
Phenotypic negative MRD: 67%

REVUMENIB



Unfit older AML patient

NOT for all situations 



Unfit older AML patient

Tober R, et al. J Cancer Res Clin Oncol. 2023; 149(4):1569–1583.

In a palliative AML treatment population (n = 118; median age of 75 years) HMA or LDAC
high ECOG score and presence of infection at diagnosis resulted in inferior outcomes
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5-AZA + Ivosidenib
Can we do better in the population ? 

Montesinos P. et al., N Engl J Med 2022.
De Botton S. et al., ASCO 2023.



Eytan M. Stein et al ; A Completed Phase 2/1b Sub-Study of the Beat AML Master Trial, Blood, 2020,

Copyright © 2022 American Society of Hematology 

Phase 2 (n= 60)
enasidenib 100 mg/d

CR 37%
CRi 10 % 
ORR 50 %

Duration of response : NR
OS : 24.4 months

Phase 1b (n=17)
Enasidenib + 5-AZA

CR 18 %
CRi 24 %
ORR 47 %

OS = 8.9 months

44 pts with IDH2 R140 (55%) and 16 with IDH2 R172 mutation (25%) (p=0.04) 

Combo or sequential ? 



Combo or sequential ?

Stahl et al 2021 Mar 9;5(5):1552-1564. doi: 10.1182/bloodadvances.2020003734.

IDH1 (n=9)
CR/CRi = 56 %
ORR = 67 %

IDH2 (n=15)
CR/Cri = 56 %
ORR = 67 %

Previous IDH 
inhibitor therapy
in 50 %



AZA-VEN after targeted therapies

Bewersdorf Leukemia Lymphoma 2022 49



Bewersdorf Leukemia Research 2022

Targeted therapies post 5-AZA + VEN
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