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Challenges for novel IO CART Development in Myeloid 

Malignancies 

• Escape Variants: Complex Clonal Architecture 
of AML, resulting in Heterogeneous expression profile Inter- and Intraindividually of target antigens

− Multi-Antigen-Targeting by novel CART Designs or engineered molecular Shielding of HSCs
− Intracellular Antigen Targets – presented in the context of defined HLA Molecules

• Small Therapeutic Window: On-Target-Off-Leukemia Toxicity; Possible Impact on CRS Occurrence, 
necessity for salvage allo HSCT; key timing of when to treat (? MRD)

• Antigen Sink: Ubiquitous Expression of Internalizing Target Antigens like CD33, CD123, CLL-1, e.g. relevant 
in the context of adapter CART

• T-cell Dysfunction: Chronic stimulation through continous antigen exposure within the (healthy) myeloid 
compartment 

− Healthy Donor T cells
− Transcriptional Reprogramming of Effector Cells

• CHAT AMT – Interplay of AML Cells, Microenvironment and T Cells
− Combinatorial Approaches with approved AML Drugs
− Combinatorial Approaches with other Stimulators / Immune modulators of the Immune System

Courtesy of Subklewe M



IMPACT-AML: International Multi-center Partnership in CAR T Cell 
Therapy for AML

• Workshops convened to discuss Challenges faced and discuss Solutions

• Included 21 participating Institutions for both adults and pediatrics

• Manuscript of Recommendations accepted

– Defining minimal Reporting Standards

– Harmonizing AML Definitions, Response and Toxicity Criteria

– Suggesting relevant correlative Studies to maximize Outputs

– Translational Collaborations Around Cell Expansion and Cytokine Profiling 

amongst others. 

Led by Naik S, Velasquez P and Gill S; Manuscript accepted to Blood Advances 



CAR Targeting in Myeloid Malignancies 

• Single CAR-T Against 

Myeloid Targets (CD33, 

CD123, CLEC12A/CLL-1) 

has been underwhelming 

based on durability of 

responses

• Challenges of T-cell function 

with autologous products.

• ? Bridge to allo-SCT

Haubner, Subklewe, Sadelain, Blood 2025
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Combinatorial CAR Strategies

• For example, CD33+CD70 stained >97% of cells in AML samples, while 

stained <5% of normal HSCs and T cells

• Combinatorial CAR: co-expression of two CARs (CAR + CAR)

– T cells eliminate any cells expressing at least one of the two targets, 

thereby reducing the chance of antigen escape. 

• Co-expression of a CAR and a chimeric costimulatory receptor (CAR + CCR)

– T cells only eliminate cells that co-express both targets, thereby limiting 

cytotoxicity to double-positive tumor cells and relatively sparing single-

positive normal tissue

Perna F et al., 2017 Cancer Cell 



TP53 mutant patients have significant defect in 

polyfunctionality vs wild-type patients at diagnosis 

P=0.0476

Newly Diagnosed 

AML

Relapsed

AML

AML
(Newly Diagnosed and 

Relapsed)

P=0.0138 P=0.0314

TP53

(WT)

TP53

(MUT)

Abbas H….Daver, N. et al., Blood Advances 2021



CD33 KO in Stem Cell Product – Leukemia Specific 

Antigen

Kim & Yu | Cell 2018; Xavier-Ferrucio J et al., EHA 2022

CD33-CLL1 Multiplex Deletion similar
Data in vitro 



Courtesy of Gill S.

CD33 KO in Stem Cell Product – Leukemia Specific 

Antigen

Kim & Yu | Cell 2018



Tremcell (CD33KO stem cell product) with Successful 

Engraftment

DiPersio J et al., ASH 2024 (update EHA 2025); company has closed study



CB-012 CLL1 Allo CART for r/r AML 



CB-012 r/r AML Study Design

SPONSOR CLOSED STUDY BASED ON PRIORITIES



UCART123: Allogeneic “off-the-shelf” T cell product

Roboz G, DeAngelo D, Sallman D et al., ASH 2020



UCART123v1.2 - Serious TEAEs (All Cause – FC + FCA)

Sallman D et al., ASH 2022



Efficacy and Kinetics 

Sallman D et al., ASH 2022



Patient Achieved a Durable MRD Negative CR without DLI/2nd allo

Sallman D et al., ASH 2022



ARC-221 Study Design (Auto-Universal CAR Platform)

Trial to activate end of 2025.



NK Cell Therapy Data

• ~48 AML trials conducted to date, overall well 
tolerated with low grade CRS toxicity and some 
level of efficacy across study.

• Some activity of FT516 and FT538 (iPSC NK) 
with early cohorts although appears not being 
developed currently per corporate press release

• NKARTA (CAR-NK) response in low blast 
patients, 22% CR/Cri (4/18, 1 new response 
reported at update 2023). Short duration outside 
of transplant 

• Several additional companies with phase 1 
studies

• Potential augmentation of NK cell therapies by 
targeting mitochondrial readiness (Pan R et al., 
Cell 2022) as well as cytokine support 
approaches

Bakhtiyaridoovvombaygi et al., BMC Cancer 2025; Rady M et al., Clin Exp med 2025.



SENTI-202 – Off the Shelf CD33 or FLT3 CAR NK with 

enhanced safety and efficacy modifications

Strickland S et al., AACR 2025



SENTI-202 – Dosing Schema

Strickland S et al., AACR 2025



SENTI-202 – Promising Early Efficacy 

Strickland S et al., AACR 2025



Courtesy of Bejanyan N



Bejanyan N et al., ASTCT 2025 



Novel Targets: FLT3 Receptor via Bispecific

Phase 1 Clinical Trial in R/R AML is Ongoing (Data to be presented at ASH)

Mehta N, et al. JITC. 2021; 



Novel Targets: T-cell Engager for Cathepsin G 



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



Combinatorial Options to Improve IO Therapy?

Diepstraten S, et al. Cancer Cell. 2024; Linder et al., Subklewe M. Blood 2025; Haenel et al. Subklewe, Leukemia 2024
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