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High risk AML



Dohner H et al, Blood 2022

ELN2022 risk classification



New classifications…but at what cost?

Genetic analysis
Results preferably 

within

Cytogenetics 5 – 7 days

Screening for gene mutations required for establishing the diagnosis and to identify

actionable therapeutic targets

✓ FLT3, IDH1, IDH2

✓ NPM1

✓ CEBPA, DDX41, TP53; ASXLI, BCOR, EZH2, RUNX1, SF3B1, 

SRSF2, STAG2, U2AF1, 

3 – 5 days

3 – 5 days

< 1st cycle

Screening for gene rearrangement

✓ PML::RARA, CBFB::MVH11, RUNXI:RUNX1T1, KMT2A 

rearrangements, BCR:ABL1, other fusion genes (if available)

3 – 5 days

Additional genes recommended to test at diagnosis:

ANKRD26, BCORL1, BRAF, CBL, CSF3R, DNMT3A, ETV6, GATA2, JAK2, KIT, KRAS, NRAS, 

NF1, PHF6, PPMID, TPN11, RAD21, SETBP1, TET2, WT1

Dohner H et al, Blood 2022



Impact of novel risk classifications (ELN2022)

ELN2017 vs. 2022 (entire 
cohort)

C-statistics for 3-year OS:
• AUCELN2017=0.67
• AUCELN2022=0.71 
• p=0.001

Only ELN2022 adverse pts

Bill M, et al. EHA 2023



TP53 overrides classification systems

«This mutation is typically associated with extraordinarily poor outcomes regardless of whether classified as
AML or MDS» (Estey E, et al, Blood 2022)

Arber DA et al. Blood. 2022



Tp53 and its world

Grob T et al, Blood, 2022

2200 patients with AML and MDS-EB classified according to ELN2017. TP53 mutations were detected in 230 (10.5%). 

A. Tp53+ B. Tp53+ undergoing ASCT C. Overall series



Chromatin: ASXL1, STAG2,BCOR, MLLPTD, EZH2, and PHF6
Splicesoome: SRSF2, SF3B1, U2AF1, and ZRSR2
Transcriptome: RUNX1

Genomic classification of AML

Papaemmanuil E et al, NEJM 2016



MRC nowadays

Chornenki et al. Blood Neoplasia 2026

Survival outcomes in AML-MRC 
defined by ICC 2022 vary by 
mutation type, revealing
significant heterogeneity in this
adverse-risk group.

AML-MRC by ICC 2022 had
worse EFS but better
posttransplant OS vs non-MRC, 
highlighting distinct treatment 
responses in this group



What about MRG in favorable risk?

Zhang L et al, Ann of Medicine, 2026

221 adult patients with de novo
Favorable-risk AML (ELN2022), 
21.5% of which carrying
myelodysplasia-related genes
mutations



FLT3/NPM1/MRG

Mecklenbrauck R et al, Hemasphere, 2025



NPM1, is all that glitters gold?

Hernández-Sánchez A et al, Leukemia, 2026

NPM1mutFLT3wtDNMT3AwtTET2wt

NPM1mutFLT3wtDNMT3AmutIDH1wt

NPM1mutFLT3mutDNMT3AwtIDH1mut

NPM1mutFLT3wtDNMT3AwtTET2mut

NPM1mutFLT3wtDNMT3AmutIDH1mut

NPM1mutFLT3mutDNMT3AwtIDH1wt

NPM1mutFLT3mutDNMT3Amut



Hernández-Sánchez A et al, Leukemia, 2026

Co-mutations redefine favorable AML



Dohner H et al, Blood 2024

ELN classication in pts receiving less-intensive therapies



Genetic risk in non-intensively treated patients

Savi A et al, Poster presentation, 2025 ASH meeting

171 unfit AML patients from 8 Italian
centers

The C-index was highest for BEAT-
AML 2024 (0.603,), as compared to 
ELN 2024 (0.573).



Take home messages

• AML risk is biologically driven and highly heterogeneous
Single genomic lesions (e.g. TP53) may outweigh standard classifications

• ELN2022 improves prognostic stratification, but remains incomplete
Limited ability to fully capture outcome variability within risk groups

• So-called “favorable” AML is not uniformly favorable
Co-mutations (MRG, DNMT3A, FLT3) significantly reshape prognosis

• Risk must be interpreted in the context of treatment strategy
Need for therapy-adapted risk models



Laboratory team

Clinical 
team

Hematology             
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