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Update on diagnostics – Post ASH 2024

1. Education Program AML M&Ms: How to Integrate Mutations and MRD Data

2. Artificial Intelligence in Hematology: From generative AI to Ethics and Applications

3. #1538 Optical Genome Mapping As Standard‐of‐Care in Acute Leukemia: Diagnostic 
and Clinical Impacts 10 Months Post‐Implementation 
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Latest Classifications for Acute Myeloid Leukemia and 
Myelodysplastic Syndromes

1. WHO 5th Edition

2. ICC 2022

3. ELN 2022

Arber DA et al. International Consensus Classification of Myeloid Neoplasms and 
Acute Leukemias: integrating morphologic, clinical, and genomic data. Blood. 2022

Khoury JD, et al. The 5th edition of the World Health Organization Classification of 
Haematolymphoid Tumours: Myeloid and Histiocytic/Dendritic Neoplasms. Leukemia. 

Hartmut Döhner, et al. Diagnosis and management of AML in adults: 2022 
recommendations from an international expert panel on behalf of the ELN. Blood 2022
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Latest Classifications for Acute Myeloid Leukemia and 
Myelodysplastic Syndromes

1. WHO 5th Edition

2. ICC 2022

3. ELN 2022

4. ELN 2024 LIT

Arber DA et al. International Consensus Classification of Myeloid Neoplasms and 
Acute Leukemias: integrating morphologic, clinical, and genomic data. Blood 2022

Khoury JD, et al. The 5th edition of the World Health Organization Classification of 
Haematolymphoid Tumours: Myeloid and Histiocytic/Dendritic Neoplasms. Leukemia 2022 

Hartmut Döhner, et al. Diagnosis and management of AML in adults: 2022 
recommendations from an international expert panel on behalf of the ELN. Blood 2022

Hartmut Döhner, et al. Döhner H, DiNardo CD, Appelbaum FR, et al. Genetic risk
classification for adults with AML receiving less‐intensive therapies: the 2024 ELN 
recommendations. Blood 2024 
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Risk Classifications Updated to Reflect Intended Therapy 

Favorable • t(8;21)(q22;q22.1)/RUNX1::RUNX1T1
• inv(16)(p13.1q22) or

t(16;16)(p13.1;q22)/CBFB::MYH11
• Mutated NPM1 without FLT3‐ITD
• bZIP in‐frame mutated CEBPA∥

Intermediate • Mutated NPM1 with FLT3‐ITD
• Wild‐type NPM1 with FLT3‐ITD (without 

adverse‐risk genetic lesions)
• t(9;11)(p21.3;q23.3)/MLLT3::KMT2A
• Cytogenetic and/or molecular abnormalities not 

classified as favorable or adverse

Adverse • t(6;9)(p23.3;q34.1)/DEK::NUP214
• t(v;11q23.3)/KMT2A‐rearranged
• t(9;22)(q34.1;q11.2)/BCR::ABL1
• t(8;16)(p11.2;p13.3)/KAT6A::CREBBP
• inv(3)(q21.3q26.2) or t(3;3)(q21.3;q26.2)/ 

GATA2, MECOM(EVI1)
• t(3q26.2;v)/MECOM(EVI1)‐rearranged
• −5 or del(5q); −7; −17/abn(17p)
• Complex karyotype,** monosomal karyotype††
• Mutated ASXL1, BCOR, EZH2, RUNX1, SF3B1, 

SRSF2, STAG2, U2AF1, and/or ZRSR2
• Mutated TP53

This classification does not apply to patients who have received prior treatment with an HMA 
or who have progressed from MPN.

∗if treated with Aza/Ivosidenib
† consider germline testing

‡For many cytogeneƟc and molecular abnormaliƟes, single or as coaberrations, no data are 
currently available; they are tentatively categorized as favorable and intermediate‐risk 
depending on the absence or presence of activating signaling gene mutations.

Favorable
• Mutated NPM1 (FLT3‐ITDneg, NRASwt, KRASwt, 

TP53wt)
• Mutated IDH2 (FLT3‐ITDneg, NRASwt, KRASwt, 

TP53wt)
• Mutated IDH1∗ (TP53wt)
• Mutated DDX41†,
• Other cytogenetic and/or molecular

abnormalities‡ (FLT3‐ITDneg, NRASwt, KRASwt, 
TP53wt)

Intermediate • Other cytogeneƟc and molecular abnormaliƟes‡ 
(FLT3‐ITDpos and/or NRASmut and/or KRASmut; 
TP53wt)

Adverse • Mutated TP53

ELN 2022, Döhner et al, Blood, 2022 ELN 2024 LIT, Döhner et al, Blood, 2024
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ELN 2024 Less Intensive 

Favorable‐risk group Median OS, months Reference

Mutated NPM1 (FLT3‐ITDneg, 
NRASwt, KRASwt, TP53wt) 39 4

Mutated IDH2 (FLT3‐ITDneg, 
NRASwt, KRASwt, TP53wt) 37 4

Mutated IDH1∗ (TP53wt) 29 6,17

Mutated DDX41 >24 3,13

AML with MR gene
mutations (FLT3‐ITDneg, 
NRASwt, KRASwt, TP53wt)

23 4

Intermediate‐risk group

AML with MR gene 
mutations (FLT3‐ITDpos

and/or NRASmut and/or 
KRASmut; TP53wt)

13 4

Other cytogenetic and 
molecular abnormalities 
(FLT3‐ITDpos and/or NRASmut

and/or KRASmut; TP53wt)

12 4

Adverse‐risk group

Mutated TP53 5‐8 3,4,7,10,14‐16

4 Döhner, et al. Genetic risk stratification and outcomes
among treatment‐naive patients with AML treated with
venetoclax and azacitidine. Blood. 2024

6 Montesinos, et al. Ivosidenib and azacitidine in IDH1‐mutated 
acute myeloid leukemia . N Engl J Med. 2022

3 Jahn, et al. Clinical impact of the genomic landscape and 
leukemogenic trajectories in non‐intensively treated elderly
acute myeloid leukemia patients. Leukemia. 2023
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Evolving Classifications and more to come

FAB‐Classification 1976

FAB‐Classification update 1989

WHO Classification of Tumours of Haematopoietic and 
Lymphoid Tissues 1997

Revised 4th WHO Classification 2017

WHO Classification 2008

WHO Classification 2001

5th WHO Classification 2022
ICC 2022

ELN 2022

ELN 2024 less intensive

NCCN v1.2025

ELN 2017

ELN 2010
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New Method Edging Towards Routine Diagnostics ?
– Optical Genome Mapping
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Optical Genome Mapping ‐

Brody et al, College of American Pathologists
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Vielen Dank für
Ihre Aufmerksamkeit

und am Ende….


