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Objectives

• Maintenance therapy

• Post Allo-HSCT

• The Emerging horizon

• De Novo Setting



Who should not receive 
intensive chemotherapy

Who would benefit from 
intensive chemotherapy

Age > 75 
Poor hepatic , renal Fx
Cardiac & pulmonary

Even a ‘fit’ patient (of any age) with adverse risk might not be 
“appropriate” for intensive chemotherapy

Paradigm Shift



AML Risk Categorization ELN 2022

 ELN AML risk classification is based on data from intensively treated patients

 FLT3-ITD allelic ratio is no longer relevant for risk stratification



MRD and Survival in AML: 
Meta-analysis of 81 Publications (N = 11,151)

Short. JAMA Oncol. 2020;6:1890.



AML Mutational Landscape

Papaemmanuil. NEJM. 2016;374:2209. 



Recommended Timelines for Initial Genetic Workup

Döhner. Blood. 2022;140:1345.



Measurable Residual Disease
Definition

Residual leukemia not detected by morphology (<5% blasts)

Buckley. Bone Marrow Transplant. 2013;48:630.



MRD Assessment Algorithm for Different Subtypes of 
AML

Heuser. Blood. 2021;Nov 1:[Epub].



Timeline for approval of AML drugs 



ND AML
Intensive Chemotherapy or NOT



ALFA 0701

Humanized IgG4 Anti-CD33 mAb hP67.6

Lambert J et al. Haematologica 2018

Lambert J et al. Haematologica 2018



ALFA 0701

Lambert J et al. Haematologica 2018



GO Meta analysis 

Hills RK et al. Lancet Oncol 2014;15:986–96



Activating FLT3 Mutation 



FLT3 Inhibitors 

Midostaurin Sorafenib Quizartinib Gilteritinib Crenolanib

First Generation Second Generation

 Type I FLT3 inhibitor: inhibits FLT3-ITD and TKD mutations

 Type II FLT3 inhibitor: inhibits only FLT3-ITD mutations



RATIFY

Stone NEJM 2017; 377-454



RATIFY

Stone NEJM 2017; 377-454



QUANTUM-First

Quizartinib + Chemotherapy in Newly Diagnosed FLT3-ITD+ AML

Erba. Lancet. 2023;401:1571. Erba. EHA 2022. Abstr S100.



Slide credit: clinicaloptions.com

QuANTUM-First: OS (Primary Endpoint)
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HR: 0.78 (95% CI: 0.62-0.98; 2-sided P = .032)

Quizartinib 31.9
Placebo 15.1

Median OS, Mo

Median follow-up: 39.2 mo

Mo

Erba. Lancet. 2023;401:1571. Erba. EHA 2022. Abstr S100. Quizartinib PI. 

On July 20, 2023, the FDA approved quizartinib + cytarabine and anthracycline induction and cytarabine consolidation, and 
quizartinib maintenance monotherapy after consolidation CT for adults with newly diagnosed FLT3-ITD+ AML

http://www.clinicaloptions.com/


Crenolanib

J Clin Oncol. 2024 May 20;42(15):1776-1787

Patients with 

newly diagnosed 

FLT3-ITD+ AML

18-75 yr of age

Crenolanib 100 mg x3/d from Days 9
Cytarabine Days 1-7 + 

Daunorubicin or Idarubicin Days 1-3
(n = 44)

Consolidation 
OR

Transplant

Crenolanib
100 mg x3/d

For 12 months



IDH Inhibitors

Blood 137, no. 13 (2021): 1792–1803

 Ivosidenib or Enasidenib

 The CR/CRi/CRp rates were 77% with ivosidenib & 

74% with enasidenib

 Waiting fot the results from HOVON 150, a phase III 

trial evaluating the benefit of adding IDH inhibitor to 

7 + 3 in fit patients with ND IDH-mutated AML



Wrap up  There are two approved FLT3 inhibitors with 7 + 3 in 

ND FLT3-mutated AML

 For FLT3-TKD mutations, we use midostaurin

No comparative trials between midostaurin & 

quizartinib (co-morbidities and specific side-effects)

 In patients who are expected to undergo chemotherapy-

only consolidation without allo-SCT we favor 

quizartinib

Ongoing trials 

• 7 + 3 + midostaurin vs. 7 + 3 + gilteritinib (HOVON 

156)

• 7 + 3 + midostaurin vs. 7 + 3 + crenolanib 

(NCT03258931)

Fit patients



VIALE-A

Azacitidine ± Venetoclax in Treatment-Naive AML Ineligible for Standard Induction

DiNardo. NEJM. 2020;383:617. Pratz. ASH 2022. Abstr 219



VIALE-A

Erba. Lancet. 2023;401:1571. Erba. EHA 2022. Abstr S100.



 VEN/AZA remains an optimal approach for newly diagnosed AML not suitable for 
intensive therapy, irrespective of cytogenetic or molecular features at this time

‒ Prolonged neutropenia compared with AZA alone

‒ Early bone marrow assessment (EOC1) with VEN interruption, and 
shortened VEN duration for count recovery is recommended

 Responses are quick, with median time to response of 1.3 mo

‒ Therapy is indefinite

‒ Flow cytometry MRD‒negative status predicts for improved DoR and OS 

VIALE-A Take home message



VIALE-C

A phase 3 study of Venetoclax plus LDAC in ND Older patients with AML 

Blood. 2020;135:2137-2145.



Venetoclax Triplets

Bataller. ASH 2024. Abstr 56. NCT03586609



Venetoclax Triplets

Erba. Lancet. 2023;401:1571. Erba. EHA 2022. Abstr S100.



STOP-VEN

Discontinuation of Venetoclax + Azacitidine for Patients With AML in Remission

Garciaz. ASH 2023. Abstr 161



STOP-VEN

Garciaz. ASH 2023. Abstr 161



STOP-VEN

Garciaz. ASH 2023. Abstr 161

 In this retrospective analysis, discontinuation of VEN + AZA 
treatment in responding patients with ND or R/R AML was associated 
with sustained responses and survival 

‒Median TFR: 60 mo and 10 mo, respectively

‒Median OS: 44 mo and 19 mo, respectively

 MRD negativity was associated with sustained remission

‒Median OS in ND AML: NR

‒Median OS in R/R AML: 31 mo

 Investigators conclude that it is feasible to discontinue VEN + AZA in 
patients with ND AML in remission and will explore this strategy in a 
prospective clinical trial



 In this retrospective analysis, discontinuation of VEN + AZA treatment in responding patients 
with ND or R/R AML was associated with sustained responses and survival 

‒ Median TFR: 60 mo and 10 mo, respectively

‒ Median OS: 44 mo and 19 mo, respectively

 MRD negativity was associated with sustained remission

‒ Median OS in ND AML: NR

‒ Median OS in R/R AML: 31 mo

 Investigators conclude that it is feasible to discontinue VEN + AZA in patients with ND AML in 
remission and will explore this strategy in a prospective clinical trial



CPX-351

CPX-351 in Older Patients With Newly Diagnosed t-AML or s-AML

Lancet. Lancet Haematol. 2021;8:e481.



CPX-351

Lancet. Lancet Haematol. 2021;8:e481.



Anti FLT3 Triplets

Venetoclax + decitabine + FLT3 inhibitor

CR rates were 75% and 2-year OS was 80% among ND patients

Erba. Lancet. 2023;401:1571. Erba. EHA 2022. Abstr S100.



Anti FLT3 Triplets

Gilteritinib + Aza and Ven in FLT3-Mutated AML

Short. ASH 2021. Abstr 696. Short. ASH 2022. Abstr 831



Anti FLT3 Triplets

Short. ASH 2021. Abstr 696. Short. ASH 2022. Abstr 831



BRIGHT AML 1003

Inhibition of Hh pathway enhanced sensitivity to chemotherapy

Fathi. Clin Cancer Res. 2019;25:6015



AGILE

Azacitidine ± Ivosidenib in Untreated IDH1-Mutated AML

Montesinos. NEJM. 2022;386:1519. de Botton. ASCO 2023. Abstr 7012



AGILE

Azacitidine ± Ivosidenib in Untreated IDH1-Mutated AML

Montesinos. NEJM. 2022;386:1519. de Botton. ASCO 2023. Abstr 7012



AG221-AML-005

 101 patients with IDH-2 mutated AML

 2:1 Randomiazation

 CR rates were 54% versus 12% (p < 0.0001) in azacitidine + enasidenib versus azacitidine 
alone

Erba. Lancet. 2023;401:1571. Erba. EHA 2022. Abstr S100.



Wrap up
UnFit patients



AML in remission
Maintenance Treatment



HOVON97

Huls. Blood. 2019;133:1457



QUAZAR 001

Oral Azacitidine in AML

Wei. Am J Hematol. 2023;98:E84. Wei. NEJM. 2020;383:2526



QUAZAR 001

Wei. Am J Hematol. 2023;98:E84. Wei. NEJM. 2020;383:2526



QUANTUM-First

Erba. Lancet. 2023;401:1571. Erba. EHA 2022. Abstr S100



Select Ongoing Postinduction Maintenance Trials



Wrap up
Maintenace

Post-Induction

*Oral azacitidine is not intended to replace consolidation CT. 
Fit patients with AML and intermediate and/or adverse-risk 
cytogenetics in first CR may benefit from transplantation. 
There are currently no data supporting replacement of HSCT 
with oral azacytidine maintenance therapy. 



AML after HSCT
Maintenance Treatment



SORMAIN

Sorafenib Maintenance After AlloHSCT in FLT3-ITD AML

Burchert. JCO. 2020;38:2993. Burchert. ASH 2018. Abstr 661



SORMAIN

Sorafenib Maintenance After AlloHSCT in FLT3-ITD AML

Burchert. JCO. 2020;38:2993. Burchert. ASH 2018. Abstr 661



RADIUS

Midostaurin Maintenance After AlloHSCT in FLT3-ITD+ AML

Maziarz. Bone Marrow Transplant. 2021;56:1180. NCT01883362



QUANTUM-First

Quizartinib in Patients Who Received AlloHSCT in CR1

Schlenk. SOHO 2023. Abstr CT-186



MORPHO

Gilteritinib vs Placebo as Posttransplant Maintenance in FLT3-ITD+ AML

Levis. EHA 2023. Abstr LB2711. NCT02997202.



MORPHO

Gilteritinib vs Placebo as Posttransplant Maintenance in FLT3-ITD+ AML

Levis. EHA 2023. Abstr LB2711. NCT02997202.



STIMULUS-AML2

novel monoclonal antibody targeting TIM-3

Zeiser. ASH 2023. Abstr 59



STIMULUS-AML2

Zeiser. ASH 2023. Abstr 59

 7 (33.3%) patients remain on treatment and in hematologic CR at time of data 
cutoff

 In sabatolimab 400 mg arm:

‒ 3 of 10 patients still in CR after >1 yr on treatment

 2 patients had received 14 cycles, 1 had received 15 cycles

 In sabatolimab 800 mg arm:

‒ 4 of 11 patients in CR 

 1 patient had received 5 cycles, 1 had received 6 cycles, and 2 had received 7 cycles

 Preliminary efficacy appears promising

‒ Longer-term follow-up of sabatolimab 400 mg cohort found 30% of patients still in CR after 
>1 yr on treatment

‒ Data suggest onset of relapse may be delayed

 Dose-expansion cohort of sabatolimab 800 mg ± azacitidine in adults opened for enrollment in 
June 2023



HMA Post-HSCT Maintenance Trials



Select Ongoing Post-HSCT Maintenance Trials



Wrap up
Maintenace
Post-HSCT

*ral azacitidine is not intended to replace consolidation CT. 
Fit patients with AML and intermediate and/or adverse-risk 
cytogenetics in first CR may benefit from transplantation. 
There are currently no data supporting replacement of HSCT 
with oral azacytidine maintenance therapy. 



AML future
The Emerging Horizon



Menin Pathway 

Menin Inhibition for MLL-Rearranged/ NPM1-Mutation AML

Borkin. Cancer Cell. 2015;27:589



AUGMENT 101

Revumenib: potent and selective oral inhibitor of the menin–KMT2A interaction

Aldoss. ASH 2023. Abstr LBA-5.



KOMET 001

Phase I Trial of Ziftomenib in R/R AML

Wang. ASH 2020. Abstr 115

 CR/CRh rate of 25%



Even Newer Menin Inhibitors

Enzomenib



Targeting Immune Checkpoints in AML

Antibodies under clinical 
investigation

 Nivolumab (anti–PD-1)2

 Ipilimumab (anti–CTLA-4)2

 Magrolimab (anti-CD47)3

 Sabatolimab (anti–Tim-3)4

1. Kursunel. EBioMedicine. 2017;23:6. 2. Daver. ASH 2020. Abstr 1041. 
3. Sallman. ASH 2020. Abstr 330. 4. Brunner. ASH 2020. Abstr 657.

Inhibition of T/NK Cells by Immune Checkpoints1 



ENHANCE trials

Magrolimab, an lgG4 anti-CD47 mAb eliminating tumor cells through macrophage phagocytosis

Chao. Front Oncol. 2020;9:1380. Sallman. ASCO 2020. Abstr 7507. Daver. EHA. 2022. Abstr S132. 

 ENHANCE trials were futile compared to Ven+Aza



STIMULUS AML1

Anti TIM3 Ab 

Borate. EHA 2020. Abstr S185

 Discontinued after STIMULUS-MDS2 failed vs. Azacitidine



FLUTETUZUMAB

 Bivalent, bispecific (CD3 x CD123) coengaging T-cells with a tumor-associated antigen

 Dual-affinity retargeting agent (DART)

 Engineered to redirect T-cells to kill tumor cells & recognize tumors regardless of TCR, MHC

 The complete remission (CR)/CR with partial hematological recovery (CRh) rate was 26.7%

Aldoss. ASH 2020. Abstr 331



Anti CD123 

Tagraxofusp

 Truncated diphtheria toxin bound to IL-3 

 In combination with azacitidine + venetoclax showed a promising CR/CRi rate 
of 59% in ND-AML patients with adverse risk ND-AML 

Pivekimab sunirine

 Antibody-drug conjugate with an indolinobenzodiazepine pseudodimer
antibody drug payload

 17% CR/CRi/CRh rate in R/R AML

 Both under investigation in phase II trials with HMA + Venetoclax

Aldoss. ASH 2020. Abstr 331



uproleselan

 E-Selectin Inhibitor 

 Disrupts the leukemia stem cell-niche interaction

 Failed to improve OS in combination with chemotherapy in patients with R/R 
AML

 A phase II/III trial of chemotherapy +/-uproleselan in ND-AML older than 60 
years

(NCT03701308) has completed accrual but results are not yet available

Aldoss. ASH 2020. Abstr 331



*ral azacitidine is not intended to replace consolidation CT. 
Fit patients with AML and intermediate and/or adverse-risk 
cytogenetics in first CR may benefit from transplantation. 
There are currently no data supporting replacement of HSCT 
with oral azacytidine maintenance therapy. 
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Fit patients with AML and intermediate and/or adverse-risk 
cytogenetics in first CR may benefit from transplantation. 
There are currently no data supporting replacement of HSCT 
with oral azacytidine maintenance therapy. 



 Our knowledge about AML has expanded exponentially

 The therapeutic landscape has changed dramatically

Once a simple one-way road is now a complex labyrinth


