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• ~ 40% cure rates in 
younger

• Dismal outcome in 
older

• Treatment advances 
in the past recent 
years

• 15-20000 new 
cases/year in EU/USA

• Rapidly rising incidence
over age 50

• Most patients
diagnosed over age 60 
(median: 70 yrs)

AML

Grimwade D et al. Blood 1998;92:2322-2333

Good

Intermediate

Poor

Intermediate

AML: a heterogeneous disease and an urgent medical need



✓ 2005



Human Genome Project

February 2001

(Ley T et al, Nature, 2008)

✓ 2008



23
significantly
mutated genes
in 200 de novo AML

Ley T, et al. N Engl J Med 2013;368:2059-74.

✓ 2013



Progress in defining the molecular landscape of AML

David Grimwade et al. Blood 2016;127:29-41

PRE- POST-NGS



Molecular classes of AML and concurrent gene mutations

Dohner et al. Blood 2017



The ICC diagnostic flow-chart for AML

Pizzi, Gurrieri and Orazi. Hemato 2023, 4, 112–134



Multiparameter 
flow cytometry (MFC)

Cytomorphology

Bone marrow biopsy

Cytogenetics/FISH

Molecular genetics
AML…..
(according to 
international
classifications
WHO/ICC)

NGSDNA fragment analysis

PCR

Sanger sequencing

Current routine diagnostic workup in AML



Gene mutations indicated for clinical testing in AML

• diagnosis • prognosis • inform treatment

Duncavage et al. Blood (2022) 140 (21): 2228–2247.



Treatment choices in AML patients:
a matter of ‘TARGET’ and ‘FITNESS’



Criteria for Unfitness

Palmieri et al. J Clin Oncol. 2020 

38(35):4163-4174

Ferrara et al. Leukemia. 2013   27, 

997–999



INDUCTION (1 / 2)
( ‘7+3’ / others ± inhibitors / GO )

CONSOLIDATION

CR

± Autologous/Allogeneic transplantation

Standard Intensive Chemotherapy (IC) in fit patients

INDUCTION
TREATMENT

POST-REMISSION
TREATMENT



ELN 2022 risk stratification by genetics

The 2022 ELN guidelines were 

developed based on data from younger 

adults receiving IC

Döhner H et al. Blood. 2022;140:1345–1377



Raush et al. Leukemia 37, pages1234–1244 (2023)

RFS OS
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Timeline of progress in AML
Therapy

FDA approvals for AML

Aug, 2017: CPX-351
newly diagnosed therapy-related AML

or AML with MDS-related changes

Apr, 2017: Midostaurin
FLT3-mutated AML

in combination with 7+3

Aug, 2017: Enasidenib
IDH2-mutated relapsed/

refractory (R/R) AML
Sept, 2017:
Gemtuzumab Ozogamicin
CD33+ AML (ND, R/R AML)

Nov, 2018: Gilteritinib
FLT3-mutated R/R AML

Nov, 2018: Glasdegib
AML (unfit) in combination with LDAC
Nov, 2018: Venetoclax
AML (unfit) in combination
with Aza/Dec or LDAC

May, 2019: Ivosidenib
IDH1-mutated unfit 
or R/R AML

Sep, 2020: CC-486
AML in CR/CRi after IC

May, 2022: Ivosidenib
IDH1-mutated AML (unfit) in 
combination with Aza

Dec, 2022: Olutasidenib
IDH1-mutated R/R AML

Jul, 2023: Quizartinib
FLT3-ITD AML

in combination with 7+3

Nov, 2023: 
Decitabine
/cedazuridine
ND-AML (unfit)

Nov/Dec,
2025: 
Revumenib
Ziftomenib
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Acute Myeloid Leukemia: 2025 Update on Diagnosis, 

Risk‐Stratification, and Management

Shimony, Stahl, Stone. American J Hematol, 100(5):860-891, 2025



ALFA-0701: Event-free survival (primary endpoint)

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45

Number at risk Survival time, months

GO 135 109 98 86 74 57 47 36 32 25 18 15 10 3 3 0

Control 136 100 93 69 51 32 21 16 10 5 5 2 1 0
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GO arm

(n=135)

Control arm

(n=136)

Number of events, n (%) 73 (54.1) 102 (75.0)

Median time to event, months 

(95% CI)
17.3 (13.4–30.0) 9.5 (8.1–12.0)

HR (95% CI) 0.56 (0.42–0.76)

P-value 0.0002

GO 

Control

Adapted from Lambert et al. 2019

Modified intention-to-treat population; Data cut-off date: 1 August 2011

CI, confidence interval; GO, gemtuzumab ozogamicin; HR, hazard ratio

Lambert J et al. Haematologica 2019;104:113–119



Benefit of GO according to ELN classification 

EFS according to ELN 2017 subgroups

Fournier E et al, (Blood. 2020;135(8):542-546)



Higher MRD-negativity* rates in patients experiencing 
CR/CRp following GO (NPM1)

*MRD negative <0.1% NPM1mut copy number/ABL copy number × 100 (%); 

Lambert J et al, Haematologica 2018

GO Control GO Control GO Control

Pts assessed 37 32 34 31 30 29

Pts mutNPM1 neg 11 2 17 6 21 11



Shwoerer et al. Blood. 2020;136(26):3041-3050

✓GO given to intensive therapy led to better clearance of 

NPM1-mut transcript levl, resulting in a lower relapse rate



ESMO 2020: Acute myeloid leukaemia in adult patients 

M. Heuser et al, Annals of Oncology, Feb 2020



Midostaurin plus IC for younger and older patients with ND-AML 
and FLT3-ITD

Key Points
• Midostaurin as adjunct to chemotherapy significantly improves outcome in younger and older patients with AML and FLT3-ITD 
• The data provide evidence for the use of midostaurin as the standard of care also for older patients with FLT3-mutated AML

57.3 months
vs 14.9 months

22.7 months
vs 8.4 months

<60 y

>60 y

Dohner H et al. Blood Adv (2022) 6 (18): 5345–5355.



Phase III trial of gilteritinib maintenance therapy in patients with mutated FLT3-ITD AML 
(MORPHO)

• In March 2023, Astellas announced disappointing top-line results from the Phase III MORPHO 

clinical trial.

• The data showed that the study did not meet its pre-defined primary endpoint of relapse-free 

survival (RFS) for patients treated with gilteritinib compared to placebo.



Levis, EHA 2023

Phase III trial of gilteritinib maintenance therapy in patients with mutated FLT3-ITD AML 
(MORPHO)



✓a

• Gilteritinib maintenance therapy could be the 

standard of care for patients with FLT3-ITD 

AML MRD+ pre- or post-allo-HSCT

Phase III trial of gilteritinib maintenance therapy in patients with mutated FLT3-ITD AML 
(MORPHO)

Levis, EHA 2023



QuANTUM-First : FDA-approved QUIZARTINIB (July, 2023)
Quizartinib plus chemotherapy in newly diagnosed patients with FLT3-ITD-positive AML(QuANTUM-First): a randomised, doubleblind, placebo-controlled, phase 3 trial 

QuANTUM-First is the first trial to evaluate the efficacy and safety of the potent and selective FLT3-ITD type 2 inhibitor quizartinib in patients aged 18–
75 years with FLT3-ITD-positive newly diagnosed AML alongside standard induction and consolidation chemotherapy, including allo-HCT, then single-

agent continuation therapy for up to 3 years.

Erba, et al. Lancet 2023; 401: 1571–83



Main reference
(Registration study)

- Lancet JE, et al. J Clin
Oncol 2018; 36: 2684

Main references (‘real-life-
experience):

- Rautenberg C, et al. (2021) 
Blood cancer journal, 11(10), 
164.

- Chiche E, et al. (2021)

Blood Adv,  5(1), 176.

- Guolo F, et al. (2020)

Blood cancer
journal, 10(10), 96.

Chiche E, et al. (2021) Blood Adv, 5(1), 176.

CPX-351 : high CR rates in otherwise resistant MRC- and t-AML



Grob et al. Blood. 2022 

ELN 2022 risk stratification with TP53 mutation defining a unique 
‘very adverse’ subgroup within high-risk AML

IT-VNCAML-250013 Relazione effettuata su incarico di AbbVie. Il contenuto della presentazione è stato creato in maniera indipendente e autonoma. 



DiNardo et al. Leukemia (2025). https://doi.org/10.1038/s41375-025-02531-8. 

IC + venetoclax in ND (and R/R) AML

FLAG-IDA + VEN, NCT03214562



DiNardo et al. Leukemia (2025). https://doi.org/10.1038/s41375-025-02531-8. 

FLAG-IDA + VEN, NCT03214562 • ND-AML, ELN 2022

IC + venetoclax in ND (and R/R) AML



DiNardo et al. Leukemia (2025). https://doi.org/10.1038/s41375-025-02531-8. 

• Int-Adv risk ND-AML, ELN 2022 • TP53-mut ND-AML, ELN 2022

IC + venetoclax in ND (and R/R) AML



Acute Myeloid Leukemia: 2025 Update on Diagnosis, 

Risk‐Stratification, and Management

Shimony, Stahl, Stone. American J Hematol, 100(5):860-891, 2025



Eradication of the ‘founding clone’ and MRD negativity: the goal of 
therapy

Moritz et al. Biomedicines 2024, 12(3), 599



5-yrs OS: 68%

5-yrs OS: 34%

5-yrs DFS: 64%

5-yrs DFS: 25%

Short NJ et al. JAMA 2020



Tools for diagnosis and monitoring of AML 

Guijarro et al. Curr. Oncol. 2023, 30(6), 5201-5213



Cools J. et al. Blood 2026; 147 (11): 1147–1167.

2025 Consensus from the ELN-DAVID MRD Working Party



Raush et al. Leukemia 37, pages1234–1244 (2023)

RFS OS



Definitions of R/R AML according to the 2022 ELN 

recommendations

Thol, Döhner, and Ganser. How I Treat. Blood 2023

Patients not responding to a first cycle 

of 7+3 should be considered for a 

regimen containing higher doses of 

cytarabine



DeWolf, and Tallman. How I Treat. Blood 2020

OS from relapse. Stratified by (A) age and (B) duration of first 

CR from ECOG-ACRIN trials (1984-2008)



Therapeutic options for R/R AML

Döhner et al. Blood 2022



Thol, Döhner, and Ganser. How I Treat. Blood 2023

*

*

* re-testing for FLT3

*



Question

How the mutational profile influence our treatment options 

at relapse? FLT3-mutations…



ADMIRAL TRIAL follow-up

Perl A. et al. Blood 2022



Outcomes in Patients with FLT3-Mutated R/R Acute Myelogenous Leukemia Who Underwent 
Transplantation in the Phase 3 ADMIRAL Trial of Gilteritinib versus Salvage Chemotherapy

Perl et al. Transplantation and Cellular Therapy 2023



OS in FLT3, DNMT3A and NPM1 co-
mutated patients

In patients eligible for high-intensity chemotherapy, the most pronounced survival 

benefit was in patients with both DNMT3A and NPM1 co-mutations

Smith et al Blood Adv. 2022 Papaemmanuil et al. N Engl J Med 2016



Question

How the mutational profile influence our treatment options 

at relapse? NPM1-mutations or KMT2A-r…



Targeting HOX/MEIS1 through menin inhibition

• MLL-rearranged AML • NPM1-mutated AML

Issa et al. Leukemia (2021) 35:2482–2495



Issa et al. J Clin Oncol 2024



Response

Issa et al. J Clin Oncol 2024



Summary of menin inhibitors as monotherapy for R/R AL

Peters DT, Hatfield J, Reese M, Zeidner JF. Curr Treat Options Oncol. 2026;27(1):15.
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DiNardo et al. Leukemia (2025). https://doi.org/10.1038/s41375-025-02531-8. 

IC + venetoclax in R/R AML

FLAG-IDA + VEN, NCT03214562



DiNardo et al. Leukemia (2025). https://doi.org/10.1038/s41375-025-02531-8. 

IC + venetoclax in R/R AML

• R/R AML • R/R AML: yes-SCT vs no-SCT



DiNardo et al. Leukemia (2025). https://doi.org/10.1038/s41375-025-02531-8. 

• R/R AML • TP53-mut R/R AML

IC + venetoclax in R/R AML



Guiding principles for relapsed or refractory AML

1. Enroll patients on clinical trials, when available

2. Perform molecular testing to identify potential for targeted therapy and 

drug development

3. Decipher mechanisms of treatment resistance

4. Avoid reinduction attempts with multiple sequential courses of intensive 

cytotoxic chemotherapy

5. Ensure appropriate patients proceed to allogeneic HCT, ideally when 

patients are MRD−

TAKE-HOME MESSAGES

DeWolf, and Tallman. How I Treat. Blood 2020
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