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Dott. Fabio Forghieri

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.
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Hierarchical AML classification according to ICC (ELN 2022)
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Poor prognostic implications of myelodysplasia-related
mutations in both older and younger patients with

L Wb M, M taen Tang”. Ter-Uag ferg’,
MO Lo, O s Lo, s Oy L, Ming S0’

—

Adverse survival outcomes in intensively treated AML
with MRG mutations regardless of patient age.
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MRG mutations prevalence 44.9%

MRG mutations prevalence 23.4%

Median
Genetic marker overall survival
(months)
Favorable-risk group
» Mutated NPMT  (FLT3-ITD™, NRAS™, KRAS™, TP53") 30
o Mutsted IDH2  (FLT3JITD™ NRAS™, KRAS™, TP53") a7

o Mutated IDHT*  (TP53%) 29

« Mutated DDX41 ' >24

*  AML with myelodyspiasia-reiatad gene mutations 23
(FLT3-ITD™, NRAS™, KRAS™, TP53™)

Intermediate-risk group l
o AML with myelodyspiasia-related gene mutations

(FLT3-ITD™ andlor NRAS™ andlor KRAS™, TPEZ") 13

»  Other cytogenetic and molecutar abnormalities 12

(FLT3ITD™ andior NRAS™ andlor KRAS™; TP53™)

Adverso-risk group
o Mutated TP53 58

2024 ELN risk classification for AML patients

receiving less-intensive therapies
Dohner et al, Blood 2024




Risk categoryt Genetic abnormality

Favorable o t(B:21)q22:q22.1/RUNXT:RUNXTT 11,3
o inv(16)(p13.1922) or t{16;16Kp13.1,622)/
CBFB:MYHTIt .t .
e Mutated NPM11,§ without FLT3-TD 2022 ELN risk
o bZIP in-frame mutated CEBPA|| classification by
Imermediate o Mutated NPM11,6 with FLT3-ITD genetics at initial
o Wild-type NPMT with FLT3-ITD (without . R
adverse-risk genetic lesions) AML diagnosis for
o t{711)p21.3;g23.3VMLLT3::KMT2A1.9 . .
e Cytogenetic and/or molecular mtenswely treated
abnormalities not classified as H H
favorable or adverse fit patlents
Dohner et al, Blood 2022
Adverse o t{6.9Kp23.3,034. 1WDEK::NUP214
o tiv;11g23.3)/KMT2A-rearrangedtt
o 1(7.22)§q34.1,911.2/BCR::ABL?
o 1(8;16)p11.2,p13.3VKATEA: . CREBBP
o inv(3Kg21.3q26.2) or t(3;3)g21.3:926.2/
GATAZ, MECOM{EVIT)
o 3426.2,v)/MECOMEVIT).rearranged
o —SordelSq) —7; —17/abn{17p)
o Complex karyotype,** monosomal '
karyotypett ) )
e Mutated ASXLT, BCOR, EZH2, RUNX], tFor the time being, these markers
SF3B1, SRSF2, STAG2, U2AF1, and/or should not be used as an adverse
ZRSR244 prognostic marker if they co-occur
o Mutated TP53* with favorable-risk AML subtypes
Heterogeneous clinical bevahior of AML
with MDS-related gene mutations
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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)
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== ELN22 FAV MR- <80 == ELNZ2 FAV MR~ <80
== ELN22 FAV MR~ 550 == ELNZ2 FAV MR+ >80
Parwn log rack 1ast

FAV MR- <50 vs. FAV MR+ <60 P = 769
FAV MR- =60 vs. FAV MR+ >80 P= 769

Discordant results on the
impact of MRG mutations
on clinical outcomes in
ELN 2022 favorable-risk
AML subgroup

« Ruhnke et al, Blood Adv 2025

Mrozek et al, Leukemia 2023
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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)
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Sargas et al, Blood Cancer J 2023

The association with adverse survival

outcomes was specific to AML
patients with >2 MRG mutations

«et al, Nat Comm 2022

Impact of BM blast percentage

-
% OS was comparable between
3 patients with secondary-type AML
z and st-MDS/AML
Bl
3 25 )
Boertjes et al, Blood Adv 2026
o p=0 848
0 12 2 8 & E
Months
T
o g £
Patients with st-AML had a ® . e
significantly reduced OS 3 _ _ ntermedels
compared to ELN2022 favorable f ——— g
risk and intermediate risk AML 3 o ’ g
patients but significantly better s . A
OS compared to TP53 mutant . TPE3Tig
AML and comparable OS to all 0 12 24 36 43 g’»:-
other adverse AML patients s €
Favoraiie 55 487 447 417 378 830
Intermeakate 350 285 257 237 #oe
~dverse §38 w01 =4 73 12
StAML 7% 191 167 147 $24
TRSImut 65 38 7 21 &8




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
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Acute Myeloid Leukemia

Differential prognostic impact of myelodysplasia-related gene
mutations in a European cohort of 4978 intensively treated
AML patients

Marlus B ™, Jan-Nikas Eckardt (', Kanstanze Dobner”, Maximillian-Alexander Rshnert (', Chiistian Rausch D,
Kiaus M. Metzeler (3, Karsten Spiekermann 3", Seb y Stasik @', Al dar A, Wurm @', Tim Sauer”, Sebastian Scholl®,
UIf Schverzke 0%, Andreas Hochhaus (0%, Marting Crysandt™®, Tim H. Brimmendorf'®, Utz Krug'', Bemhard Wormaan( ',
Hermann Einsele "', Wolfgsng Hiddernann®, Dennis Gorlich (3 '%, Cristing Saverland™, Bjdrn Steffen"’, Andreas Neubaus ',
Arddreas Burchont (3%, Kerstin Schider-Eckan'’, Wolfgang E. Berdel'’, Thistoph Schiiemann @)%, Stefan W, Xrause 3",
Mathaas Haned™, Maher Manoun (57", Martin Xaufmann®™, Lars Fransecky™, Jan Braess™, Johannes Schetelig®’,

Jan Maritz Middeke ', Lars Bulinger 3", Michael Heuser 5%, Folicitas Thol 3™, Huber Serve'’, Claudia D Bakls 7,
Uwe Platzbeckes”, Carsten Mllor Tidow (0%, Jan Valka (3", Jitt Sramek™ ", Barbora Weinbergerava (9™, lirl Mayer™®,
Pioere-Yves Dumas (D', Sarah Bertol (3™, Enic Delabesse 0™, Christian Rischer (™, Armaud Figneux 3", Tobias Herold %%,
Arnold Ganser™, Hartmut Dehner®, Martin Borhauser’ ™, Christian Thieds' and Christoph Rofig' "

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.



Varlable MR gene No MR gene ]
mutation mutation
niN (%) 1698/4978 3280/4978
(24.1) (65.9)
m R o cas 4978 intensively treated
Sex, n (%) <0.001 AML patients, enrolled in
female 660 (38.9) 1703 (51.9) clinical trials between 1998
male 1038 (61.1) 1577 (48.1) and 2021 (34.1% harboring
Disease status, n (%) MRG mutations)
de novo 1287 (75.8) 2895 (88.3) <0.001
SAML 326 (19.2) 208 {6.3) <0.001 Patients were retrospectively
TAML 142 151 4.6) 0515 assigned to risk groups
missing 14 108) 25108 according to ELN 2022
Com) <0.001 i
plex S recommendations
Yos 131 (2.7 383 (11.7) . .
G 1580 2799 (8533 Bill et al, Leukemia 2026
missing 54 3.2 %8 (3.0)
Normal 0.285
n (%)
Yos 893 (52,6) 1781 (54.3) Laboratory, median (R}
No 751 (44.2) 1401 (42.2) WaC (10%1) 107 (29-396) 33 G6-660) <0001
missing 54 (32) 98 (3.0) Hb {mmold) 5.7 49-68) S58(50.47) 0.e0
PLT (100 55 0-105) 55 130-100} 0.5
PE blasts (%) 26 (5-63) 43 [13-76) 0001
BM blasts (%) 00 (39-10) 72 {50-8%) <0.001
15+ °\°

104
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Prevalence of MR
gene mutations and
patient outcomes
with respect to MR
gene mutations for
the entire cohort.

Outcome MR gene mutation Mo MR gene mwtation ORHR P

AN %) 1698/4978 34.1) 128014978 559 &
Chrate, v (W) 16650 (65.7) 54073280 (17N 0.55 58-043] <0.001
s 063 {54-70) 105 |98-11.3) 145 1.30-135] <0001
RFS 143 12.7-143] 03 117.9-2338 133 1.22-1 450 <0001
s 106 119.2-12.8 208 {243-302) 145 [1.95-130 <0001

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)




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

A Svert bec satwvel

Volunnii e spuee  <0cH For survival analyses in the
context of ELN 2022 classification,
patients carrying an MR
l mutation, in the absence of
other unfavorable risk features,

ety were excluded from the adverse
N vt e et group and analyzed separately,

s FEASEEE while those with co-occurring

favorable or intermediate features

c Owneall survheal N N i i
remained in their respective

prognostic groups.

MG vy TN 2020 wewremion ]
TR0 vy 1L 99T aeerie L e

MRG-mutated patients without
favorable or intermediate genetics
had a longer median OS (14.7
months) compared to non-MR
‘ gene mutation ELN 2022
O N T e ' adverse risk patients (median

: OS 8.3 months)
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Prognostic impact of individual MR gene mutations in relation to ELN 2022

Event free survival 1 Relapse free wmnll Overall n-vivull

ELN 2022 ELN 2022 ELN 2022 ELN 2022 ELN 2022 ELN 2022
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ASKLT anig’ ns’ ns ns ns ns
BCOR na ", oon* nat st Q026"
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RUNXT  <0001" ns' o014’ ns' ncos* ns'
SF381 Q003" ne' 0.045" ns' 045" ns'
Sase2 ns! <000* ns ns nst oo
$TAG2  ns' <a001* nst <00m" nst <0001
u2aFr  apo3’ nst ns ns noo3 ns'
IRSR2 ns ns ns ns na ns

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)



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

@ blood advances

CPX-351 Selectively Benefits Patients with AML and Myelcdysplasia-Related
Mutations in the Pivotal Randomized Trial

Tracking no: ADN-2025-019378R1

Shai Shimony (Dana«Farber Cancer Institute, United Stetes) N, Mozes Murdock (Dana-Farber Cancer
Inatitute, Onite
{Boston Childr s E
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Tharmaceuticals, United S
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Cancer Instituts, United Statens) R, Coleman Lindsley (Dana<~Farber Cancer Institute, United Staten!)

(Moffist Cancwr Center,

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.
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Shimony et al, Blood Adv 2026
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Prognostic impact of the AML ELN2022 risk classification in
patients undergoing allogeneic stem cell transplantation

Lars Bischol', ke Usironn', Ocoots Backivin . Domioic Braues ',
Marco Hefing |, Une Matstocker ' anc Sebuntian Schwind ()
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C ELN2022 adverse risk
S
S P=.002 In transplanted AML patient
- population, MRG mutations did
3 not associate with adverse
% @ myelodysplasia-related gene mutations, outcomes when no other adverse
2 - risk characteristics were present.
€ ..
B = It could be speculated that an
2 ~ conplon baryotvh sEas allogeneic HCT might have
= AR STy 5 the potential to overcome the
— b = . .
o | == other adverse risk cytogenetics, n=94 adverse prqgnostlc impact of
R | T T T T 1 MRG mutations.
0 1 2 3 B s
Years after HSCT
oy e Impact of other common
- MRG mutations prevalence 20% gene mUtat_IonS
F o0 in FLT3-mutated AML In MVA, MR gene mutations had no
5 independent prognostic impact on
;80 RFS and OS in the overall cohort of
£ .
H FLT3-ITD AML patients.
02 However, among FLT3-ITD positive
and NPM1wt patients, MRG mutations
ooe{ p=0oes were independently associated with
¢ 2 4 v v | inferior RFS and OS.
Tvna iyears) ; .
MRG mutations with concurrent NPM1
- @ m 129 @ 7 | mutation did not confer adverse
-l o 3 % 1 . | prognostic significance.
C Mecklenbrauck et al, Leukemia 2026
Urstvarlate Multivarisble
Varable MR SN CL eSNOWm  p W osstllL B%RauL p
MEG mutant v wikitype 1% 1,06 0003 114 o 142 0.2
WEBC ot dagnoss Incroaso of 1, logy, a10%0L) 112 107 118 <0001 113 10e 118 <0.001
Age Gncrsake by 100 22 1.4 130 <0001 122 (L) 1.3 «<0.001
P53 mutant v, witdtype 03 m 408 0047 154 ore m 0.2
APMT mtant va. wikitype 0rs 08 0es <0001 Q66 058 oo <0.000
Favorabile rsk cytogeneatics yes vs. no 062 LR 1.06 009 0ss o4 104 ’n.ms
Adverw fisk cytogenetion yus va oo 125 o0& 181 02
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Chang et al, 2026
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mutations in NPM1-mutated acute myeloid leukemia

& systematic review and meta-analysis

tach

Prognostic implications of my

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.

Study log(HR) SE Total(n) MRG(n) Hazard Ratio HR  95%Cl  Weight
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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



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!




