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Rationale for allogeneic CAR T-cell therapy

• Potential to improve efficacy as the T-cell 

fitness is expected to be better than autologous 

products

• Consistent product quality

• No wait period as they are off-the-shelf

• Improve access at non-transplant centers

• Potential to lower the cost of CAR T-cell 

therapy

• Long-term B-cell aplasia and 

hypogammaglobulinemia less likely

• Long-term risk of insertional mutagenesis less 

likely

Harrison et al. Cytotherapy, 2019; 21:224-233

Cost of goods/dose: Auto vs. Allo

~100 doses/manufacturing run



Challenges for allogeneic CAR T-cell therapy

• GVHD 

o Mediated by ab T cells

o May be overcome by TCR knock-out or by 

using alternative cell types such as NK 

cells, NKT, gd T cells

• Graft rejection

o Mediated by ab T cells and NK cells

Graft rejection by T and NK cells

Depil et al. Nat Rev Drug Discov, 2020; 19(3) 185-199

Schrepfer et al, 2022 ASH Annual Meeting, Abstract 1690



Allogeneic CAR-T with intensified lymphodepletion

Product / 

Sponsor
Cell type

CAR 

Target

GVHD 

prevention

Allorejection

strategy
Additional comments

ALLO-501/A

Allogene
ab T cells CD19

TCR KO

(TALEN)

Anti-CD52 Ab + 

Standard Cy/Flu
CD52 KO

PBCAR0191

Precision Bio
ab T cells CD19

TCR KO

(ARCUS)
Enhanced Cy/Flu

CB-010

Caribou Biosciences
ab T cells CD19

TCR KO

(Cas9 chRNDA)
High-dose Cy/Flu PD1 KO

ADI-001

Adicet Bio
gd T cells CD20 Cell type Enhanced Cy/Flu

‘Brute force approach’ for immune evasion: Eliminate host T cells and NK cells for 

few weeks to allow allo CAR T cells to expand and mediate antitumor effects



Allogeneic CAR T products in NHL
(GVHD prevention but no built-in immune evasion)

TRAC

CD19-specific 
scFv

PBCAR0191ALLO-501A (Cema-cel)

CB-010

NHL cell

1
2

3

TCR KO

MHC I

Anti-CD19 
CAR

CD19
PD-L1

PD-1 KO

CB-010 ADI-001



ALPHA 1&2 Studies: Patient disposition

Locke et al. Neelapu, ASH 2023 Abstract 2095



ALPHA 1&2 Studies: Baseline characteristics

Locke et al. Neelapu, ASH 2023 Abstract 2095



ALPHA 1&2 Studies: Safety

Locke et al. Neelapu, ASH 2023 Abstract 2095



ALPHA 1&2 Studies: Infections (>5% Any grade)

Locke et al. Neelapu, ASH 2023 Abstract 2095



ALPHA 1&2 Studies: Prolonged cytopenias (Grade ≥3)

Locke et al. Neelapu, ASH 2023 Abstract 2095



ALPHA 1&2 Studies: Efficacy

Locke et al. Neelapu, ASH 2023 Abstract 2095

CAR naïve LBCL



ALPHA 3: Phase 3 study in first line LBCL

Allogene Corporate Presentation, Jan 2024



PBCAR0191: Safety, efficacy, and cellular kinetics in r/r LBCL
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~47X mean AUC

PBCAR0191 (CD19 ab CAR)

Enhanced LD

Standard LD

• No GvHD, Grade ≥3 NE or CRS

• Higher rate of grade ≥3 infections with enhanced LD

PBCAR0191 (CD19 ab CAR)

ORR/CR rate % = 69/56

Shah et al. 2021 ASH Annual Meeting, Abstract 302

CD19-
specific 
scFv



ADI-001: Safety and efficacy

Neelapu et al, ASH 2022 ASH, Abstract 2018

Moreno et al, ASH 2023, Abstract 3478

N = 24

ORR = 71%; CR rate = 63%

6-month CR rate – 33% at DL4

CD20

• Grade ≥3 CRS = 4%

• Grade ≥3 ICANS = 4%

• No GVHD



CB-010: Efficacy

Nastoupil et al. EHA, 2023

Corporate update, July 2023



Allogeneic CAR-T with hypoimmune strategy

Product / 

Sponsor
Cell type

CAR 

Target

GVHD 

prevention
Allorejection strategy Additional comments

CTX110

CRISPR Therapeutics
ab T cells CD19 TCR KO B2M KO Standard Cy/Flu

CTX130

CRISPR Therapeutics
ab T cells CD70 TCR KO B2M KO

Standard Cy/Flu

CD70 KO

KUR-502

Athenex
iNKT cells CD19 Cell type

B2M & CD74 down 

regulation

Standard Cy/Flu

IL-15 transgene

CNTY-101

Century Therapeutics
iPSC CAR NK CD19 Cell type

B2M KO, CIITA KO, & 

HLA-E overexpression 

Standard Cy/Flu

IL-15 transgene

SC291

Sana Biotechnology
ab T cells CD19 TCR KO

B2M KO, CIITA KO, & 

CD47 overexpression 
Standard Cy/Flu

‘Refined approach’ for immune evasion: Make the allo CAR T cells invisible to 

host T and/or NK cells to allow their expansion and mediate antitumor effects



Allogeneic CAR T products in NHL
(GVHD prevention with built-in immune evasion)

CTX110 CTX130

KUR-502 SC291 CNTY-101



Immune evasion of host T and NK cells

Caribou Corporate presentation, Jan 2024



CTX110: Safety and efficacy in LBCL

McGuirk et al. EBMT 2023

• No grade ≥3 CRS

• Grade ≥3 ICANS = 6%

• No GVHD



CTX130: Safety and efficacy in T cell lymphomas

Slide courtesy: Swami Iyer

Iyer et al, EHA 2022

N = 18 (10 ≥DL3)

ORR ≥DL3 = 70%

CR rate ≥DL3 = 30%

• No grade ≥3 CRS

• No grade ≥3 ICANS

• No GVHD



KUR-502 (iNKT): Safety and efficacy

Ramos et al, ASH 2021

• 1 Grade 1 CRS

• No ICANS

• No GVHD



CNTY-101: Safety and efficacy

Patel et al. Neelapu, ASH 2023 Abstract 1654

Century Therapeutics Corporate presentation, Jan 2024

N = 7 (DL1 and DL2)

5 LBCL, 1 FL, 1 MZL

ORR = 3 (42%)

CR rate = 2 (29%)

No major toxicities

iPSC NK



SC291: Safety and efficacy

Neelapu et al, ASH 2023

Sana Biotechnology Corporate presentation, Jan 2024



Allogeneic CAR T-cell therapy: Summary

• CRS and ICANS similar to autologous CAR T

• GVHD can be prevented by TCR KO or using alternative cell types such as NK, 

NKT, or gd T cells

• Response rates in LBCL with allogeneic CAR T is comparable to autologous 

CAR T regardless of the cell type (ab, gd, NK, iNKT)

• But durability of responses is suboptimal

• Persistence for 1 month is likely not sufficient to maintain durability of responses

• More effective approaches to prevent immune rejection that are needed to 

improve in vivo expansion and persistence of allogeneic CAR products and 

durability



Thank you for your attention!

Email: sneelapu@mdanderson.org


