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Case Report – CYAD-01 NKG2D CAR

Sallman D et al., Haematologica 2018
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Efficacy in AML/MDS Patients

Sallman D et al., Lancet Haematology 2023

CRS occurred in 7 out of 15 pts patients (2 G3 and 1 G4); no neurotoxicity 



PRGN-3006 UltraCAR-T: CD33 CAR Approach

• Non-viral gene delivery via electroporation of Sleeping Beauty plasmid  
• Multigenic CAR-T product with expression of CAR, kill switch and membrane 

bound IL-15 (mbIL15)
• Overnight UltraCAR-T manufacturing process eliminates the long wait times 

associated with conventional autologous CAR-T



PRGN-3006 UltraCAR-T Phase 1 Dose Escalation 
Clinical Trial Design

Sallman D et al., ASH 2022



A Single Infusion of PRGN-3006 Leads to Objective 
Responses in AML Patients; No Response in MDS/CMML 

Sallman D et al., ASH 2022



PRGN-3006 UltraCAR-T Dose Expansion Clinical Trial 
Design

Sallman D et al., ASH 2022



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 2023

• Current study follows with GO (low 
dose)

• Allo CART for CD33 underway, no 
data presented to date. 

• Ultimate goal likely above followed by 
allocart, potentially for high risk vs 
MRD+ patients. 



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



Other Studies Targeting CD123 in Relapsed/Refractory AML
• Auto CD123 CAR with optimized IgG4 CH2CH3 linker a CD28 co-stimulatory domain, and a 

CD3 zeta
– 1/6 Cri (bridged to 2nd allo day day +70).

• Unicar-T CD123 in R/R AML 
– Modular, universal CAR-T treatment, consisting of a universal CAR-T cell with CD28 

costimulatory domain (UniCAR-T) and a CD123 targeting module (TM).
– TM binds to the CAR-T cell via a peptide tag derived from the human La protein.
– 14 pts treated, CRS 12/14 (1G3); 1 G2 CRES. 1 DLT (reversible with stopping TM). 

Treatment has been safe through 500M CAR-T Cells
– 2 CRi responses (14%), 10 pts with blast reduction. DL not associated with response

• Allo-CD123 CART entering clinic by 2025

Budde L et al, ASH 2017; Ehninger G et al., ASH 2022



CLL1 CAR-T in Adults 

• LD with cyclophosphamide (500 
mg/m2) and fludarabine (30 mg/m2)

• 1–2 × 106 CAR-T cells/kg targeting
CLL-1 with 41BB co-stim

• 100% CRS, 6/10 high grade, no CRES
• Severe cytopenias all pts, 7/10 with

CR/CRi although unclear if ablated, 
only 1 pt alive and in remission without
transplant.

Xin J et al., Journal of Hematology & Oncology; 2022



Safety and Efficacy of CD33-CLL1 Compound CART

• Autologous CART in heavily 
pretreated R/R AML

• Flu/Cy at 30mg/m2 and 300mg/m2, 
respectively

• Cell dose 1-3x106/kg
• 7/9 with MRD negative response by 

multiparameter flow cytometry
• 1 of 2 non-responding pts were 

CLL1 negative 
• 6 pts to allo-HSCT

Liu, F et al., EHA 2020



Kite-222 Dose Escalation 

Clinicaltrials.gov



CB-012 CLL1 Allo CART for r/r AML 



CB-012 r/r AML Study Design



CLEC12A/CLL1 Expression in CMML 



A Phase 2, Multicenter, Open-Label Study of CB-012, a CRISPR-Edited Allogeneic Anti-CLL-1 CAR-
T Cell Therapy in Patients with Relapsed/Refractory Chronic Myelomonocytic Leukemia or Juvenile 
Myelomonocytic Leukemia.

• CMML patients will be treated at the RP2D determined by the ongoing CB12A trial in adults with AML
• Patients with JMML will be treated at the equivalent cell/kg-adapted dosing of the R2PD as is done in 

pediatric cell therapy trials 

• Primary:
 To describe the efficacy of CB-012 in patients with relapsed/refractory CMML or relapsed JMML.

• Secondary: 
 To characterize the pharmacokinetics and pharmacodynamics of CB-012 in r/r CMML and relapsed JMML.
 To further evaluate the safety and tolerability of CB-012 therapy in patients with r/r CMML and relapsed 

JMML.

• Exploratory:
 To further characterize the pharmacodynamics of CB-012 and biomarkers of immune function and their 

relationship with tumor activity and burden
 To determine whether replication competent AAV is present in patients who received CB-012
 To assess the immunogenicity of CB-012



Challenges/Thoughts

• The rigorous FDA rules with staggered enrollments/etc.. Greatly slowing 
progress in field, taking years for phase 1 studies to be completed

• How do we more quickly evaluate CART with low burden disease patients, 
MRD positivity, CART production with more fit T-cells prior to multiple lines of 
therapy. 

• What is optimal conditioning and bridging strategy
• Optimal endpoints 



Questions to Address

• What is Target Expression on LSC, bulk BM bone marrow blasts for MDS, CMML 
and AML patients based on treatment? 
– HMA ven failure vs IC failure vs other
– Are There differences based on molecular (e.g. TP53 vs other) and/or disease 

subsets (e.g. secondary AML, AML-MRC)
• What combination of surface antigen targets with CLL-1/CD33/other would cover 

100% of LSCs and prevent antigen escape?
• At the single cell level in LSCs for patients with MRD + disease after either HMA + 

ven for Intensive therapy, what is CLL-1/CD33/other positivity and MFI and what 
combination with other targets would eradicate 100% MRD

• How do t-cell subset change based on MRD positivity vs past therapies
– Important both from auto-CAR perspective and immunosuppressive 

microenvironment



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 Molecular Medicine 2024
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