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MDS-related gene mutations were >95% specific for 

the diagnosis of secondary-AML.

In therapy-related AML and elderly de novo AML 

populations, these alterations define a distinct genetic 

subtype that shares clinico-pathological properties with 

clinically confirmed s-AML and highlights a subset of 

patients with worse clinical outcomes.

Lindsley et al, Blood 2015
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Novel AML 
classifications

Arber et al, Blood 2022

Khoury et al, Leukemia 2022

WHO 

2022

ICC 

2022

Hierarchical AML classification according to ICC (ELN 2022)
Dohner et al, Blood 2022
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Adverse survival outcomes in intensively treated AML 

with MRG mutations regardless of patient age.

MRG mutations prevalence 44.9% MRG mutations prevalence 23.4%

2024 ELN risk classification for AML patients 
receiving less-intensive therapies

Dohner et al, Blood 2024
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‡For the time being, these markers 

should not be used as an adverse 

prognostic marker if they co-occur 

with favorable-risk AML subtypes

2022 ELN risk 
classification by 

genetics at initial 
AML diagnosis for 
intensively treated 

fit patients
Dohner et al, Blood 2022

The outcomes of patients with MDS-related mutations without favorable-risk 

features were worse than the outcome of patients harboring MDS-related mutations 

together with favorable genetic-risk markers (Mrozek et al, Leukemia 2023)

Heterogeneous clinical bevahior of AML 
with MDS-related gene mutations
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Discordant results on the 
impact of MRG mutations 

on clinical outcomes in 
ELN 2022 favorable-risk 

AML subgroup

Mrozek et al, Leukemia 2023

Ruhnke et al, Blood Adv 2025

MRG-mutated AML had significantly better outcomes than patients with other 

adverse-risk genotypes (5-year OS, 26% vs. 12%) and resembled the remaining 

intermediate-risk group (Rausch et al, Leukemia 2023)
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Marked survival differences across mutational subgroups (5-year OS rate of 

21% and 3% in patients with MRG mutations and TP53 mutations, respectively). 

Adverse outcome for RUNX1/ASXL1-mutated cases. EZH2, STAG2 and ZRSR2-

mutated patients showed an intermediate-like OS (Ruhnke et al, Blood Adv 2025)

Clonal representation: prognostic impact of the size of MRG-mutated 

clone in adverse risk AML harboring at least one MRG mutation

(Mecklenbrauck et al, Leukemia 2025)

VAF ≥ 45%
VAF ≥ 45%
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The association with adverse survival 

outcomes was specific to AML 

patients with >2 MRG mutations 

Tari et al, Nat Comm 2022

Sargas et al, Blood Cancer J 2023

Impact of BM blast percentage

OS was comparable between 

patients with secondary-type AML 

and st-MDS/AML 

Boertjes et al, Blood Adv 2026

Patients with st-AML had a 

significantly reduced OS 

compared to ELN2022 favorable 

risk and intermediate risk AML 

patients but significantly better 

OS compared to TP53 mutant 

AML and comparable OS to all 

other adverse AML patients
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Impact of BM blast percentage

-TP53-mutated and MR-cytogenetic abnormality AML and MDS/AML categories presented similar 

biology and prognosis, irrespective of blast counts. 

-Conversely, in MDS/AML with “MR gene mutations” and NOS, profiles significantly differed 

from AML and were characterized by a higher number of mutations in STAG2, SRSF2, ASXL1 

and TET2.

-Improved OS in MDS/AML vs AML with MRG-mutations (median OS 24.8 vs 13.6 months)
Attardi et al, Blood Adv 2026

Explorative analyses of individual MR gene mutations revealed 

distinct differential survival outcomes among individual MR 

gene mutations, raising the question whether grouping all MR 

gene mutations in the adverse risk group is justified.

2026
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4978 intensively treated 

AML patients, enrolled in 

clinical trials between 1998 

and 2021 (34.1% harboring 

MRG mutations)

Patients were retrospectively 

assigned to risk groups 

according to ELN 2022 

recommendations

Bill et al, Leukemia 2026

Prevalence of MR 

gene mutations and 

patient outcomes 

with respect to MR 

gene mutations for 

the entire cohort.

Patients with an MRG mutation had a significantly shorter OS than patients 

without an MRG mutation after allo-HCT in CR1 (Bill et al, Leukemia 2026)
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Prognostic impact of grouped MR gene mutations in relation to ELN 2022

For survival analyses in the 

context of ELN 2022 classification, 

patients carrying an MR 

mutation, in the absence of 

other unfavorable risk features, 

were excluded from the adverse 

group and analyzed separately, 

while those with co-occurring 

favorable or intermediate features 

remained in their respective 

prognostic groups.

MRG-mutated patients without 

favorable or intermediate genetics 

had a longer median OS (14.7 

months) compared to non-MR 

gene mutation ELN 2022 

adverse risk patients (median 

OS 8.3 months)

Prognostic impact of individual MR gene mutations in relation to ELN 2022

In summary:

-MR gene mutations in ASXL1, RUNX1, SF3B1, and U2AF1 were associated 

with outcomes significantly worse than those of intermediate risk patients but 

similar to adverse risk patients for at least one clinical endpoint.

-Mutations in EZH2 and ZRSR2 were associated with outcomes neither 

significantly worse than those of intermediate risk patients nor significantly better 

than those of adverse risk patients. 

-Mutations in SRSF2 and STAG2 were found to be linked to significantly better 

outcomes, comparable to those classified as intermediate risk rather than 

adverse risk (Bill et al, Leukemia 2026)
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While most MR gene mutations are associated with dismal outcomes, these 

recent data suggest that mutations in SRSF2 and STAG2 should probably 

not be classified as adverse, aligning these genetic lesions to ELN 2022 

AML intermediate risk category.

Limitations of the study (Bill et al, Leukemia 2026)

- Retrospective nature of the analysis, with drawbacks such as patient 

selection, heterogeneity in chemotherapeutic treatments and supportive care

- Novel therapies, such as GO, FLT3 inhibitors and CPX-351 were not 

necessarily available or standard of care during the period data collection.

- No detailed data were available on NPM1 and FLT3 mutational status

- Lack of measurable residual disease (MRD) monitoring at clinically 

significant timepoints

- Prospective validation of distinct prognostic significance of different 

individual MR gene mutations is warranted

In this post-hoc analysis, 184 patients enrolled in the pivotal phase 3 

randomized trial were categorized hierarchically based on gene 

mutations: (1) TP53-AML, (2) DDX41-AML, (3) myelodysplasia-related 

AML (AML-MR) defined by WHO 5th edition, or (4) other-AML.



17/03/2026

12

For patients undergoing allo-HCT, 

CPX-351 improved 2-year OS, an 

effect primarily observed in AML-MR.

Multivariable analysis confirmed the 

independent association with OS of 

both CPX-351 and HCT in AML-MR. 

The OS benefit of CPX-351 was 

driven by AML-MR with no benefit of 

CPX-351 in TP53-AML.

Shimony et al, Blood Adv 2026
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In transplanted AML patient 

population, MRG mutations did 

not associate with adverse 

outcomes when no other adverse 

risk characteristics were present. 

It could be speculated that an 

allogeneic HCT might have

the potential to overcome the 

adverse prognostic impact of

MRG mutations.

MRG mutations prevalence 20% 

in FLT3-mutated AML

Impact of other common 

gene mutations
In MVA, MR gene mutations had no 

independent prognostic impact on 

RFS and OS in the overall cohort of 

FLT3-ITD AML patients. 

However, among FLT3-ITD positive 

and NPM1wt patients, MRG mutations 

were independently associated with 

inferior RFS and OS. 

MRG mutations with concurrent NPM1

mutation did not confer adverse 

prognostic significance.

Mecklenbrauck et al, Leukemia 2026
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Chang et al, 2026

Another controversial issue

Concurrent MRG mutations (15% of cases) are 

globally associated with significantly worse 

survival and lower CR rates in patients with 

NPM1-mutated AML, challenging the 

assumption that this genetic subtype uniformly 

portends a favorable prognosis.

However, MRG mutations may function as 

moderate risk-modifying factors.

The unfavorable effect was no longer present when including RQ-PCR for 

NPM1-mutated MRD status in PB post cycle 2 in the survival model.

It could be proposed not to consider MRG co‐mutations for risk stratification 

in NPM1-mutated AML if molecular MRD negativity post cycle 2 is achieved.

Cocciardi et al, Hemasphere 2025; Othman et al, Blood 2024
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Discussion

Several open questions and 

fewer definitive answers on 

the prognostic significance of 

myelodysplasia-related gene 

mutations in AML patients.

Thank you for Your attention! 


