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Checkpoint Inhibitors: TP53 MT HSC with
Increased PDL1 Expression

However, multiple negative trials with PD1/PDL1 in MDS/AML, including large 
TP53 MT Subsets

Sallman D et al., Blood 2020
Daver N et a., Cancer Discovery 2019; Williams P et al., Cancer 2018



Immune Dysfunction in TP53 mutant (or 
hyperexpression of abnl p53 protein) in MDS 

Zampini M et a., CALR Consortiuim JCO 2025



TP53 mutant patients have significant defect in 
polyfunctionality vs wild-type patients at diagnosis 
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Abbas H….Daver, N. et al., Blood Advances 2021



MDS/AML with TP53 mutation is a Unique Molecular Entity
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WHO 2022

ICC 2022

Khoury J et al., Leukemia 2022; Arber D et al., Blood 2022



TP53 Mutation Status and VAF Predicts 
Inferior Survival in MDS and sAML

Sallman et al., Leukemia, 2016; 30(3):666-73.
O

ve
ra

ll 
Su

rv
iv

al

Time (days)

TP53 VAF > 40%

TP53 VAF < 20%
P = .01

Median Survival 272 days > 40% and 1372 days in 20%
(HR 4.94, CI 1.43 to 9.21

TP53 VAF > 40%

TP53 VAF < 20%
P = .01

Median OS 124 days > 40% and NR in < 20% 
(HR 3.5; C.I. 1.24 to 6.50)

Time (days)

O
ve

ra
ll 

Su
rv

iv
al

MCC Cohort King’s College Cohort

TP53 Mutant

TP53 Widtype

P < .0001

Median OS 162 days MT versus NR in WT 
(HR 2.64; CI 2.00 to 6.31)

O
ve

ra
ll 

Su
rv

iv
al

Time (days)



TP53 Mutation Status and VAF Predicts 
Inferior Survival in MDS and sAML

Sallman et al., Leukemia, 2016; 30(3):666-73.
O

ve
ra

ll 
Su

rv
iv

al

Time (days)

TP53 VAF > 40%

TP53 VAF < 20%
P = .01

Median Survival 272 days > 40% and 1372 days in 20%
(HR 4.94, CI 1.43 to 9.21

TP53 VAF > 40%

TP53 VAF < 20%
P = .01

Median OS 124 days > 40% and NR in < 20% 
(HR 3.5; C.I. 1.24 to 6.50)

Time (days)

O
ve

ra
ll 

Su
rv

iv
al

MCC Cohort King’s College Cohort

TP53 Mutant

TP53 Widtype

P < .0001

Median OS 162 days MT versus NR in WT 
(HR 2.64; CI 2.00 to 6.31)

O
ve

ra
ll 

Su
rv

iv
al

Time (days)



Overall survival per TP53 state and VAF
stratification

Bernard E et al., 2020 Nature Medicine
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TP53 VAF Correlates Strongly with Multi-Hit State

Bahaj W et al., J Hematol Oncol 2023



TP53 Mutant MDS and AML, One Disease ? 

Grob T et al., Blood 2022; Stengel A et al., Blood Adv 2023; Weinberg et al., Blood Advances 2021



Harmonization of TP53 MDS/AML Patients

91% of TP53 MDS/AML with poor survival 

Shah M et al., Blood Adv 2025 



H. Lee Moffitt Cancer Center
& Research Institute
Tampa, FL

Pathology WHO 2022 ICC 2022

MDS biallelic TP53 inactivation/Multi-hit TP53 • Two or more TP53 mutations (No VAF Cutoff)
Or 
• One mutation with copy number loss (cnLOH)
• TP53 VAF > 50%

• Myeloblasts 0-9%
• 2 distinct TP53 mutations each with VAF > 10% 
or 
• single TP53 mutation with either 17p deletion, VAF 

>50%, cnLOH 
or 
• TP53 mutation VAF >10% and complex karyotype 

(often with loss of 17p).

MDS/AML with TP53 • Myeloblasts 10-19% 
• any somatic TP53 mutation VAF ≥10%

AML with TP53 • Myeloblasts ≥20% 
• any somatic TP53 mutation VAF ≥10%

Harmonized classification

• Myeloid neoplasm with biallelic (multi-hit) TP53 • A definitive biallelic (multi-hit) TP53 : two or more TP53 distinct mutations in trans, single TP53 mutation and del17 or CN-LOH at 
17p13.1.

• A probable biallelic (multi-hit) would include TP53 VAF≥ 50% or ≥ 2 distinct mutations trans not confirmed or complex karyotype. 

Clinical Proposed Clinical classification

Favorable Myeloblasts < 5%
Single TP53 mutation/mono-allelic or single hit (consider also VAF < 20%)
No complex karyotype

Unfavorable Biallelic/multi-hit TP53 ( two different mutations, one mutation plus cnLOH/del17, single mutation VAF > 50% (probable if VAF > 20%)
Single hit/monoallelic TP53 with increased myeloblasts > 5% or complex karyotype

Komrokji R and Sallman D; accepted Lancet Haematology 2026



Serial TP53 VAF Predicts OS

Yun S et al., 2020, Leukemia



Serial MRD Predicts Outcomes in TP53 mutant 
MDS/AML Pts

Sallman D et al., Blood Adv 2025



CHRS performance was not significantly altered by the 
empiric inclusion of TP53 as a high-risk mutation. 

Weeks M et al., NEJM Evidence  



Interplay of TP53 Mutant State and Clinical 
Presentation

Sallman D and Stahl M, Blood 2024 

? To Intervene or not to intervene early on? 



Outcomes to Therapy inTP53 MDS/AML
• Current therapies in TP53 mutant MDS/AML

– Hypomethylating agents (HMA) result in 
15-20% CR and 40-45% ORR, similar to 
TP53 wildtype patients  

– Despite HMA responses, significantly 
inferior OS in TP53 mutant patients (6-12 
months)

– No Improvement in extended decitabine 
duration +/- venetoclax in AML 

• OS < 6 months
– IC maybe an option for patients with TP53 

subclone

Bally C, et al. Leuk Res. 2014; Welch JS, et al. NEJM 2016; Haase D, et al. Leukemia 2019; Bejar R, et al. JCO. 2014; Lindsley R et al. NEJM 2017; 
Sallman et al. Leukemia 2016; DiNardo C ,et al. Blood 2019; Wei A, et al. J Clin Oncol, 2019. Della Porta MG et al. JCO 2016; Yoshizato T, et al. Blood 2017; 
Hunter A et al., Blood Advances 2021; Short et al., Lancet Haematology 2019; Short N et al., Blood Adv 2020



Magrolimab + AZA Induces High Response Rates in 
HR-MDS

Sallman D  et al., JCO. 2023



ENHANCE and OS across TP53 mutant and Wildtype 

Sallman D et al., in press JCO 2026; confidential please do not share

38% TP53 mutant in Trial; 41% TP53 mutant Combo; 34% TP53 mutant placebo



ENHANCE-2 (First TP53 AML Specific P3 Trial)



AK117 (Ligafulimab) does not induce Hemaglutination

Journal for ImmunoTherapy of Cancer 2022;10:e005517.

Less anemia in early clinical trials (29% in MDS pts, no large drops) with no priming dose; CR ~50%



Randomized P2 AK117 Study 

Zeidan A …… Sallman D et al., ASH 2024
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Eprenetapopt (APR-246) Mechanism of Action 

A. Fersht et al. (2010) Prot. Sci; Q. Zhang et al, (2018) Cell Death Disease; H. Furukawa et al, (2018) Cancer Sci;, Degtjarik et al., Nature Communications 2021



Long-term Results of APR-246 (eprenetapopt) in TP53 
mutant MDS/AML

Sallman D … Cluzeau T et al., HemaSphere 2025



Pivotal Phase 3 MDS Trial in TP53 Mutant MDS
• Randomized study of frontline azacitidine ± APR-246 in TP53 mutant MDS

• Status
– The trial failed to meet its primary endpoint of complete remission (CR) rate
– CR rate was 53% higher in eprenetapopt with AZA arm compared to AZA alone, but did not 

reach statistical significance
• 33.3% (95% CI: 23.1% - 44.9%) compared to 22.4% (95% CI: 13.6% - 33.4%) in the AZA 

alone arm (P = 0.13).

ClinicalTrials.gov NCT03745716

 Intermediate/High/Very High Risk TP53 mutant MDS

 Primary endpoint: CR rate

 Secondary endpoints: ORR, DoR, PFS, LFS, OS, transplant 
rate

? Outcomes Multi-hit vs Single Hit; VAF Impact; Co-mutations???



Rezatapopt (PC14586) for TP53 mutant MDS/AML?

• p53 reactivator for Y220C, one of 6 most common hotspot mutations
• Only evaluated in solid tumors to date, 2000mg PO daily was RP2D
• Overall safe with nausea/vomiting/Cr increase as most common TRAEs
• In heavily treated solid tumor patients (median lines 4), ORR was 20% and 

30% in patients with RAS wildtype tumors (? Specific tumor vs resistant 
clone) while 0% if co-mutant RAS.

• Ideally will be tested in MDS/AML patients in near future.
• Synergy has been observed with BCL-2 inhibitors.
• Heme US study opened at MDACC (Dinardo C and colleagues, opening at 

MCC) in combination with azacitidine and ? parallel study in GFM

Dumbrava et al., NEJM 2026



TP53 Immune Infiltration has Correlated with Response
to Flotetuzumab (CD123 DART)

Vadakekolathu J. et al., Blood  2020



Novel Targets: T-cell Engager for FLT3 

Mehta N, et al. JITC. 2021; 

Phase 1 Clinical Trial in R/R AML is Ongoing (Abdul-Hay EHA 2023)



CLN-049 in R/R AML, significant activity in TP53 MT 
disease



TP53 Deficiency in AML Confers Resistance to CAR T-
Cells

Cholesterol pathway identified as a potential therapeutic vulnerability of TP53-deficient AML 

Mueller J et al., EMBO Mol Med, 2024
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