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Genomic complexity in AML
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Potentially
curable

‘ Targetable

DohnerH et al.Blood 2017




ELN 2022 Risk Stratification

Risk category
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Intermediate

Adverse
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Genetic abnormality
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Survival probability

Category n
Favorable 229
B Intermediate 125
= Adverse 332
Total AML 686

5 & 7
Time [yaars)

10

Dohner Hetal. Blood 2022
HuberS et al. Leukemia 2023




Mechanisms of Relapse in Acute Myeloid Leukemia

Diagnosis

Clonal heterogeneity

Chemotherapy

Selection pressure

MRD Clonal Evolution
~ O >

Leukemia stem cell Mutation & expansion

Relapse

Relapsed AML
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Expansion of previous clones
Emergence of RAS pathway
mutations

TP53 enrichment

Loss of targetable clones




Probability of Overall Survival

Resistancein the context of Bcl-2 inhibitor

exposure

L Median follow-up, 20.5 mo (range, <0.1-30.7)

0.9 Hazard ratio, 0.66 (95% CI, 0.52-0.85)

0.8 P<0.001

0.7+

0.6 Azacitidine plus venetoclax

0.5+

0.4

0.34

0.24 Azacitidine plus placebo

0.1+
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DiNardo CD et al. Blood 2020
DiNardo CD et al. NEJM 2020




Treatmentapproach

Actionable
biomarker Yes
vs. No

Intensive vs. Single agent
Less intensive VS.
salvage combination
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- Gomprehensive NCCN Guidelines Version 3.2026 NCCN Guidelnes Index
i[efeivll Cancer i i > o o
Network® Acute Myeloid Leukemia (Age 218 years) Discussion
THERAPY FOR RELAPSED/REFRACTORY DISEASEWYY

Clinical trial¥¥ Intensive therapy for appropriate patientsbbb.cce,

aaa. = Cladribine + cytarabine + G-CS5F % (mitoxantrone or idarubicin)
:rﬁ.rﬁ::: d t::rriF;HL witl'-l FLT34TD mutation » Cytarabine * (daunorubicin or idarubicin or mitoxantrone)
N Giltnl:ls;lnib (category 1) » Fludarabine + cytarabine + G-CSF # idarubicin * venetoclaxddd
» HMASs (azacitidine or decitabine) + sorafenib i E:gfp:rsamﬁ: fﬁéﬁﬂﬁ:ﬂﬁ:ﬂﬁﬂm
¢ Quizartinib (category 2B
« Thoraos for Y T THD mutxlion - CLIA (cladribine + idarubicin + cytarabine) + venetoclax (category 2B)
¢ Gilteritinib (category 1) .
. Less intensive therapy:
Therapy for AML with IDHZ mutation + HMAS (aracitidino of docitabine)'

* LDAC (category 2B)

* Therapy for AML with /DHT mutation
s Erostdenit » (HMA or LDAC) + venetoclaxtddd
» Olutasidenib

+ Therapy for CD33-positive AML
» Gemtuzumab ozogamicin
= Therapy for AML with lysine methyltransferase 2A gene (KMT2A)
rearrangement
» Revumenib
* Therapy for AML with NPM1 mutation
» Revumenib
» Ziftomenib
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Intensive salvage regimens

British Journal of Haematology, 1997, 99, 939-944

Fludarabine, cytarabine, G-CSF and idarubicin (FLAG-IDA)
for the treatment of poor-risk myelodysplastic syndromes
and acute myeloid leukaemia

]. E. Parker,' A. Pacuinca,' A. MIJ()VIC.J ]. O. Cm‘us,' B. sz'l.mwsxl,' S. M. B. R,\szwu,2

I. R. Samararunca,” R. Grace,* P. A. Gover* anp G. I. Mueri' ' Department of Haematological Medicine,
King's College School of Medicine and Dentistry, London, “Queen Mary's Hospital, Sideup, * Farnborough Hospital,
and *Easthourne Hospital
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European Journal of H logy ISSN 0902-4441

ORIGINAL ARTICLE

Cladribine combined with high doses of arabinoside
cytosine, mitoxantrone, and G-CSF (CLAG-M) is a highly
effective salvage regimen in patients with refractory and
relapsed acute myeloid leukemia of the poor risk: a final
report of the Polish Adult Leukemia Group

Agnieszka Wierzbowska', Tadeusz Robak’, Agnieszka Pluta’, Ewa Wawrzyniak®, Barbara Cebula’, Jerzy
Hotowiecki?, Stawomira Kyrcz-Krzemien?, Sebastian Grosicki?, Sebastian Giebel?, Aleksander

B. Skotnicki®, Beata Piatkowska-Jakubas®, Kazimierz Kuliczkowski*, Marek Kietbiriski®, Krystyna
Zawilska®, Janusz Kloczko®, Agata WrzesieA-Kus'

Wierzbowska Aetal. Eur) Haematol 2008
Parker JEet al. BrJ Haematol 1997




Venetoclax + Intensive salvage therapy options

FLAG-lda- CLAG-M- CLAG-
Venetoclax Venetoclax Venetoclax
e 59 patients e CR/CRi/MLFS was ® CRc- 75.6% (vs.
e CRc-66% seenin 11/14 47.4% with CLAG)
e 0S-12 mon patients o 1-year OS- 80% vs
e 3 proceeded to allo- 57.4%
HCT

* Myelosupression and increased risk of infections
e Efficacyin prior venetoclax exposed patientsis lesser ravehaudhuri et al ASH 2024

Yu Getal.ASH 2025
DiNardo CD et al. Leukemia 2025
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CLAG-M Lintuzumab

e Lintuzumab-Ac225- Radioconjugate targeting CD33
e Phase | study — 26 patients with R/R AML
* 56.5% prior venetoclax exposed

Factor _____________ |Proporton

o An-22h patant alpha emitber
causes lethal doubbes
sirand DNA breaks

Response CRc-56.5% (62.5% at RP2D)
75% flow MRD negative
TP53 mutated CRc 50%
Prior Venetoclax CRc 38.5% Eacar ool
0S All patients—7 mon

Bridged to allo-HCT —24 mon

Abedin S, Guru Murthy GS, Atallah Eet al. Leukemia 2025
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|deal candidates for intensive salvage therapy

* Age <75 years

e Good performance status (ECOG score 0, 1)

 No major organ related comorbidities

* Likely plan to bridge with allogeneic HCT when achieving response

MEDICAL knowledge changing life



Venetoclax-HMA in relapsed/refractory AML

%
Study ES (35% CI) Wieight
Garciaz. et al. (2022) — 0.21 (0,08, 0.36) 5.35
° O R R 3 O_60(y Peilt, et al, (2024) —_——— 0.54 (0.97,0.71) 5.06
(o} Short. et al. (2024) - - 0.28 (0.11, 0.52) 4.82
Stahl. et al. (2021) —_— 0.37 (0.21, 0.55) 5.10
Angotzi. et al. (2024) —_— 0.38 (0.22, 0.55) 5.13
) C R 2 O_ 5 0% Aktimur. et al. (2020) —-—1-— 0.50 (0.31, 0.68) 4.94
Yu. et al. (2025) ' —_— 0,66 (0.58, 0.T3) 5.68
Short. et al. (2022) - 0.38 (0,18, 0.62) 4.69
. . Guru Murthy. et al, (2024} + - 0.33 (0.12, 0.62) 442
[ ] N O I a r e ro S e Ct Ive St u d I e S Desikan. et al. (2022) —_— B 0.07 (0,00, 0.32) 5.35
g p p Yu. et al. (Z024) H —_————— 0.76 (0.63, 0.BT) 5.42
Fu. et al. (2024) _._E_ 0.34 (018, 0.54) 499
Labrador. et al. (2022) ——— 0.18 (0.06, 0.37) 5.24
[ ] 1 —_— 0.71 (0.61, 0.80) 5.58

Higher response in IDH or o o,

Zhao. et al. (2022) 0.27 (0.12, 0.48) 5.01
0.63 (0.44, 0.80) 5.00
0.50 (0.27, 0.73) 4.59
Gomez-De Leon. et al. (2022) 0.25 (0.08, 0.57) 4.36
¥in. et al. (2024) 0.64 (0.35, 0.8T) 4.30

S
You. et al. (2024) —_—
Xu. et al. (2023) R — - .48 (0.30, 0.67) 4.97
H
H
S

NPM1 mutated AML et st 00

Overall (I*2 = 89.20%, p = 0.00) 0.43 (0.33, 0.53) 100.00

Cai Qetal. Ann Hematol 2025
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Novel agentsin clinical trials

High unmet need for targeted treatment in those without actionable
mutations

* ADC
* Bispecific
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Pivekimab Sunirine

e ADC targeted against CD123
e Single arm studyin 91 patients with relapsed/refractory AML
* CRc 12%, 17% CRc at RP2D, MLFS 3%

100~ @ Mon-responders

80 - [ Responders

LT T—
: Il mmuuuﬂuﬂﬂuﬂﬂwuuumw “ HH

60

40
20

Greatest decrease in bone marrow blasts (%)
Q
|

-804

=100

Patients
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Daver N et al. Lancet Oncol 2024




Bispecific T-cell engager - CLNO49

e Anti-FLT3 x anti-CD3 bispecific T-cell engager

e 34 patients with R/R AML, regardless of FLT3

both wild-type
and mutant FLT3

mutation
e CR 9%, CRc rate of 30%, ORR of 57%

e Manageable CRS/ICANS profile
e Study ongoing

Abdul-Hay Metal.ASH 2025

;’5?*—.
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Targetable Alterationsin R/R AML

* FLT3

* IDH1

* IDH2

* NPM1
* KMT2A
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FLT3

e Upto 30% of AML

* Internal Tandem Duplication (ITD) or
Tyrosine Kinase Domain (TKD)

Intracellular space ITD
mutation

Type |

Inhibitors —_l
Sunitinib

Midostaurin

s ——
e Co-mutation with NPM1 or IDH e

Quizartinib® Lestaurtinit
b

Crenolanil
g e n es Gilteritimib®
* Second-genaration FL T3 inhibitors
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Gilteritinib- FLT3 inhibitor

e Phase lll: Gilteritinib vs Salvage
Chemotherapy

° N=247

* Median OS: 9.3 vs 5.6 months
e CR/CRh: 34% vs. 15.3%

e 1-year 0S: 37% vs 17%

knowledge changing life

i Overall Survival
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3
]
s
0
2
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K
]
&

No. at Risk

Gilteritinib

Salvage chemotherapy

1.0-
09+
0.2+
07- Median
0 Overall Survival
ul (95%Cl)
0.5+
Gitedtrb e
04 Gilteritinib 9.3 (7.7-10.7)
03 \’\ Salvage Chemotherapy 5.6 (4.1-73)
0.2 L Hazard ratio for death,
: 04 (855 1, 045-083)
0.14 Salvage chemothera
. i I— P<0.001
Uc I 1 1 1 1 1 1 1 1 1 |
0 3 6 9 1215 B A ¥ W NN B

Months

PTGV | B |
M 8 %2 ¥ B 12§ 753

4
3

I 00
I 00

Perl AEet al. NEJIM 2019




Gilteritinib combinations

Gilteritinib-Venetoclax

Phase | study, n=61
* mCRc-75% (CR 18%; CRi 4%; CRp 18%, MLFS 36%)
e Median OS 10 mon

Aza-Ven-Gilteritinib

N=22, ORR-78%, CR/CRi 27%; 41% MLFS
Median OS 5.8 mon (10.5 mon in HMA/Ven/Gilteritinib naive patients)

ShortNSetal.JCO 2024
Daver Netal.JCO 2022
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IDH mutationsin AML

IDH1 or IDH2 mutation can

be seen in upto 10% of
AML
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Mitochondria

Nucleus

1) Inhibit DNA demethylation
via TET2

2) Inhibit JMIC family

3) Inhibit hematopoietic cell
maturation

Cytoplasm =5 ///

(
NADPH + CO2

2-HG




IDH1-Mutated Relapse

Ivosidenib — oral inhibitor of Olutasidenib — oral inhibitor of

IDH1 IDH1

* CR/CRh =30%, CR 21% * CR/CRh-35%

e Median OS 8.8 months e Median OS 11.6 mon

e Duration of response 8.2 mon e Duration of CR/CRh 25.9
months

DiNardoCD et al. NEJM 2018
DeBotton Setal. Blood Adv 2023
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IDH2-Mutated Relapse

B
14 ) )
. . Median Overall Survival (35%C()
Enasidenib —en 7w 1516
= Mon-CR response 138 months (8.3, 17.0)
0.8 No respanse 7.0 months (5.0, 8.3)
~ (o) 074
* ORR ~40% 2
0 =
=
=
B(§f---—=-=—====—=—=--"kmp-—ccc-mmmmmmmmef e s s mmmm - -
~ (o) =
* CR~19% :
0 E 0.4 4
&
0.3 4
.
 Median OS 9.3 month
edlan . ontns
0.1
0
0 3 [ ] 12 15 18 21 24 27
Months
Patients at risk=
CR 34 34 31 25 15 1" 6 2 o
Non-CR response 37 34 30 17 i 7 3 1 i o
Mo response a7 68 43 20 10 3 1 [i]

CR, complete remission

SteinEM et al.Blood 2017
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IDH inhibitor combinations

Ivosidenib combination Olutasidenib combination Enasidenib combination

e lvosidenib-venetoclax e Olutasidenib + e Enasidenib-Venetoclax
+/- azacitidine azacitidine 62% ORR, 50% CR

® CRc63%, median 0S9 e 46% ORR, CR/CRh 31%,
mon median OS 13 mon e Enasidenib-Azacitidine

CRc 58%, CR 26%,
median OS 6 mon

Marvin-Peek J et al. ASH 2024

LachowiezCetal. Blood Canc Discov 2023

. . Watts J et al. Lancet Haematol 2023
modifications Cortes J etal. ASH 2024

Richard Carpentier G et al. Lancet Haematol 2025
Venugopal et al. Blood CancerJ 2022

Myelosupression needs dose
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Menin Pathway

e HOX-MEIS1 overexpressedin NPM1 DOT 1|8
AML with KMT2A rearrangement
or NPM1 mutation KMT2A
KMT2A
e Menininhibitors block HOX- @
MEIS1 mediated LEDGF
leukemogenesis Inhibitor —— HOX

MEIS1
Jﬂum\._____, Leukemogenesis

(1\1-1_-;1{:-\[. knowledge changing life



Menin inhibition’s role in other alterations

Alteration Cytogenetics Clinical activity Cell lines

KMT2Ar 11923 rearrangements v

NPM1c Normal karyotype v

NPM1-MLF1 t(3;5)(925;934) v

NUP98r 11p15 rearrangements v v
SET-NUP214 t(9;9)(934;934) v

RUNX1-EVI1 t(3;21)(q26;922) v
MYST3-CREBBP t(8;16)(p11;p13) v
CDX2-ETV6 t(12;13)(p13;912) v
CALM-AF10 t(10;11)(p13;q14-21) v
MN1-ETV6 t(12;22)(p13;912) v
EZH2 = v
IDH1/IDH2 - v
ASXL1 = v
CEBPA Trisomy 8 v




Menin inhibitorsin development

(inj-75276617)

Menin Inhibitor Phasel Phase 2 Regulatory Approval (R/R Monotherapy)
Revumenib ) | KMT2Aand NPM1
(SNDX-5613)

Ziftomenib ) | NPM1

(KO-539)

Bleximenib ———

Enzomenib
(DSP-5336)
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REVUMENIB— AUGMENT 101

Efficacy
Response population KM_TZAr Mutate_d NPM1 Febrile neutropenia 45 (38.8)
(n = 60) (n=46) (n=14)
Anemia 23(19.8)
Decreasedplatelet count 19(16.4)
Overall response 32(53%) 27 (59%) 5(36%) Differentiation syndrome 17(14.7)
Decreased neutrophil count 17 (14.7)
CR/CRh 18 (30%) 15 (33%) 3(21%) Decreasedwhite blood cell count 17 (14.7)
Sepsis 16 (13.8)
MRD neg.rate o o o
within CR/CRh 14/18(78%)  11/15(73%) 3/3 (100%) QTc prolongation 15(12.9)

Issa G et al. Nature 2023
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ZIFTOMENIB—NPM1 mutated R/R AML

Ziftomenib RP2D 600 mg QD Ziftomenib RP2D 600 mg QD
Phase 2 Pooled Phase 1b/2
(N=92) (N=112) '{’ ':I‘is;z"}’ P“""?: :';:‘;‘; 152

CRICRh 21(23) 28 (25)

Overall response | 30 (33) ' 39(35) | AnyGrade Grade23  AnyGrade Grade23
CR 13(14) 20(18) Any ziftomenib-related AE 64 (70) 37 (40) 77 (69) 45 (40)
EE:CR;} 2 ig: E Ei ‘ Hematologic AEs _ ._ | |
MLFS 5(5) 6 (5) Anemia 5(5) 5(5) 6(5) 6(5)
PR 1(1) 1(1) " Neutropenia 6(7) 6() | 6(5) 6(5)

:::Ti:n duration of response, months (95% CI) ' e I ) ‘ Nonhematologic AES : | {
CRICRh 3.7 (1.8-NE) 37(1.0-7.7) | Differentiation syndrome 22(24) 14 (15 2 (23) 15(13) |
CRe 46(28-114) 5.1(2.8-8.1) Prurtus 15 (16) 0 16 (14) 0
ORR | 46(28-114) | 46(36-77)

Restricted mean duration of response®, months (35% CI) Netmes o f 1ag2) .
CRICRh 43 (3.1-5.6) 5.2 (3.6-6.7T) Diarrhea 8(9) 0 10(9) 2(2)
g:‘; 5: {[4-3-?-?]' Z-" f{“-ﬁ-“ Alanine aminotransferase increased | 6 (7) 2(2) 7(6) 2(2)

5.9 (4.4-7.5) 5 (4.9-8.1) ;
[MRD negativity, niN¢ (%) 12119 (63) 1726 (65) | | Decreased appette 5(5) 0 6(5) 0
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Othermenininhibitors

/‘

e Step-up dosing
Bleximenib < KMT2A and NPM1 mutated AML
CRc around 40% in most recent update

Low lipophilicity, short half-life, BID
Enzomenib < Less interaction with azoles
e CR/CRharound 45% in recent update

SearleEetal.ASH 2024
Daver Net al.ASH 2025
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Combination data relapsed/refractory AML

Rev - SAVE Oral decitabine, DS: all Gr 6%, Gr 33% ORR 82%

N=33 Venetoclax, Revumenib QTc: Gr3+ 9% CR/CRh 48%

KOMET-007 AZA/VEN + Ziftomenib DS: all Gr 8%, Gr3 6% NPM1 - ORR 65%, CRc —49%
N=70 No QTc or DLT KMT2Ar —ORR 33%, CRc—-22%
JNJPh1b AZA/VEN + Bleximenib  DS:all Gr3% (1 Gr3 and 1 Gr5) NPM1-CR/CRh 19%

N=60 No QTc prolongation KMT2A - CR/CRh 31%
Enzomenib AZA/VEN+enzomenib 1 grade 2 DS ORR 83%, CRc 56%

N=18 No QTc prolongation

Wei Aet al.EHA2025, IssaGetal. ASH 2025, IssaGetal. ASH 2024, WattsJetal. ASH 2025
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Management considerations in R/R AML

Novel agents
Conventional chemotherapy
Venetoclax-HMA

Unmet needs
TP53 mutation

Progression after current agents

m No actionable mutations m Actionable mutations
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Key Take-Home Points

e Relapsed AML is a genomically diverse disease

e Targeted therapies as single agent or as combination improves
outcomes

e Transplant remains the only curative strategy

e Clinical trials should be prioritized

MEDICAL knowledge changing life
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THANK YOU

Email: gmurthy@mcw.edu
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