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Advantages of allogeneic CAR cell therapy

• Potential for improved efficacy due to 

improved T-cell fitness

• 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

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

Cost of goods/dose: Auto vs. Allo

~100 doses/manufacturing run



Clinical trial publications of allogeneic CAR T/NK cell therapy

Lancet Oncol 2025

Lancet 2020

J Clin Oncol 2025

Sci Transl Med 2017

Lancet 2025

N Eng J Med 2020



Challenges for allogeneic CAR T-cell therapy

• GVHD 

o Mediated by  T cells

o May be overcome by TCR knock-out or by 

using alternative cell types such as NK 

cells, NKT,  T cells

• Graft rejection

o Mediated by  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



Overcoming immune rejection by intensified lymphodepletion
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Overcoming immune rejection by hypoimmune strategy
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Overcoming immune rejection by hypoimmune strategy
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Auto vs Allo CD19 CAR-T: Safety in r/r ≥3rd line LBCL

Product Study
CRS 

All / Gr ≥3

ICANS 

All / Gr ≥3

Gr ≥3

 cytopenia >30d

Axi-cel ZUMA-1 93 / 11 64 / 30 38

Tisa-cel JULIET 57 / 23 20 / 11 34

Liso-cel TRANSCEND 42 / 2 30 / 10 37

Rapa-cel Phase 1 35 / 6 25 / 6 NA

ALLO-501A Phase 1 24 / 0 0 / 0 29

PBCAR0191 Phase 1 65 / 0 30 / 6 NA

CB-010 Phase 1 (2nd line) 57 / 0 22 / 7 20

CTX110 Phase 1 18 / 0 9 / 6 NA
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Neelapu SS et al. N Engl J Med. 2017;377:2531-2544. Locke FL et al. Lancet Oncol. 2019;20(1):31-42: Schuster SJ et al. N Engl J Med. 2019;380:45-56. 

Schuster SJ et al. Lancet Oncol. 2021;22(10):1403-1415; Abramson JS et al. Lancet. 2020;396(10254):839-852; Locke et al. Neelapu, ASH 2023 Abstract 

2095; Shah et al. ASH 2021, Abstract 302; Hu B et al. ASCO 2024 Abstract 2025; McGuirk et al. EBMT 2023



Auto vs Allo CD19 CAR-T: Safety in r/r ≥3rd line LBCL

Product Study
CRS 

All / Gr ≥3

ICANS 

All / Gr ≥3

Gr ≥3

 cytopenia >30d

Infections

Gr ≥3

Axi-cel ZUMA-1 93 / 11 64 / 30 38 NA / 10

Tisa-cel JULIET 57 / 23 20 / 11 34 37 / 19

Liso-cel TRANSCEND 42 / 2 30 / 10 37 NA / 12

Rapa-cel Phase 1 35 / 6 25 / 6 NA 19 / 6

ALLO-501A Phase 1 24 / 0 0 / 0 29 58 / 15

PBCAR0191 Phase 1 65 / 0 30 / 6 NA 59 / 41

CB-010 Phase 1 (2nd line) 57 / 0 22 / 7 20 48 / 22

CTX110 Phase 1 18 / 0 9 / 6 NA 25 / 13
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Neelapu SS et al. N Engl J Med. 2017;377:2531-2544. Locke FL et al. Lancet Oncol. 2019;20(1):31-42: Schuster SJ et al. N Engl J Med. 2019;380:45-56. 

Schuster SJ et al. Lancet Oncol. 2021;22(10):1403-1415; Abramson JS et al. Lancet. 2020;396(10254):839-852; Locke et al. Neelapu, ASH 2023 Abstract 

2095; Shah et al. ASH 2021, Abstract 302; Hu B et al. ASCO 2024 Abstract 2025; McGuirk et al. EBMT 2023



Auto vs Allo CD19 CAR-T: Efficacy in r/r ≥3rd line LBCL

Product Study ORR CR rate

Axi-cel ZUMA-1 83% 58%

Tisa-cel JULIET 53% 39%

Liso-cel TRANSCEND 73% 53%

Rapa-cel Phase 1 80% 73%

ALLO-501A Phase 1 67% 58%

PBCAR0191 Phase 1 69% 56%

CB-010 Phase 1 (2nd line) 75% 50%

CTX110 Phase 1 67% 41%
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Neelapu SS et al. N Engl J Med. 2017;377:2531-2544. Locke FL et al. Lancet Oncol. 2019;20(1):31-42: Schuster SJ et al. N Engl J Med. 2019;380:45-56. 

Schuster SJ et al. Lancet Oncol. 2021;22(10):1403-1415; Abramson JS et al. Lancet. 2020;396(10254):839-852; Locke et al. Neelapu, ASH 2023 Abstract 

2095; Shah et al. ASH 2021, Abstract 302; Hu B et al. ASCO 2024 Abstract 2025; McGuirk et al. EBMT 2023



Auto vs Allo CD19 CAR-T: Efficacy in r/r ≥3rd line LBCL

Product Study ORR CR rate 6-mo PFS rate

Axi-cel ZUMA-1 83% 58% 49%

Tisa-cel JULIET 53% 39% 39%

Liso-cel TRANSCEND 73% 53% 50%

Rapa-cel Phase 1 80% 73% 83%

ALLO-501A Phase 1 67% 58% 42%

PBCAR0191 Phase 1 69% 56% 17%

CB-010 Phase 1 (2nd line) 75% 50% 52% (≥4 HLA match)

CTX110 Phase 1 67% 41% 15%
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Neelapu SS et al. N Engl J Med. 2017;377:2531-2544. Locke FL et al. Lancet Oncol. 2019;20(1):31-42: Schuster SJ et al. N Engl J Med. 2019;380:45-56. 

Schuster SJ et al. Lancet Oncol. 2021;22(10):1403-1415; Abramson JS et al. Lancet. 2020;396(10254):839-852; Locke et al. Neelapu, ASH 2023 Abstract 

2095; Shah et al. ASH 2021, Abstract 302; Hu B et al. ASCO 2024 Abstract 2025; McGuirk et al. EBMT 2023



Auto vs. Allo CAR-T expansion

ZUMA-1 / Axi-cel JULIET / Tisa-cel TRANSCEND / Liso-cel

Neelapu et al. N Eng J Med, 2017; Schuster et al, Lancet Oncol, 2021; Abramson et al, ASH 2019, Abstract 241
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Locke et al. Neelapu, ASH 2023 Abstract 2095; Shah et al. ASH 2021, Abstract 302; Hu B et al. ASCO 2024 Abstract 2025
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Cellular kinetics and response were not associated with 

degree of shared HLA alleles 

Moreno et al, ASH 2023, Abstract 3478

ADI-001 Study 

( CD20 CART)



CB-010 Antler Phase 1 Study: CAR-T expansion

Hu B et al. ASCO 2024 Abstract 2025

CAR-T expansion CAR-T expansion by level of HLA match



CB-010 Antler Phase 1 Study: PFS

Hu B et al. ASCO 2024 Abstract 2025

PFS by level of HLA match: LBCL patients (N=40)

• RP2D: 80 x 106 CAR T cells

• Higher HLA matching was associated with improved PFS 

• 20 additional 2L LBCL patients with partial HLA matching (≥4 alleles) planned to be enrolled at RP2D



Loss of CAR-T persistence associated with host lymphocyte recovery

Moreno et al, ASH 2023, Abstract 3478

CAR-T persistence vs. CD8 T cell recovery

ADI-001 Study 

( CD20 CART)

Donor CAR-T

Host CD8

Is there a strategy moving forward?



Can short-term persistence lead to durable CR with allogeneic CAR-T?

70 yo F
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ALPHA 1&2 studies: Efficacy in CAR naïve R/R LBCL

Locke et al Neelapu, J Clin Oncol 2025

All (N=33) Phase 2 dose (N=12)

ORR, n (%) 19 (58) 8 (67)

CRR, n (%) 14 (42) 7 (58)

6 mo CRR, n (%) 10 (30) 5 (42)

12 mo CRR, n (%) 8 (24) 4 (33)

Cy + Flu + Anti-CD52 Ab

Cema-cel



ALPHA 1&2 studies: PFS in CAR naïve R/R LBCL

Locke et al Neelapu, J Clin Oncol 2025

Median follow-up: 10.1 mo (0.4 - 62.7 mo)



ALPHA 3: Phase 3 study in first line LBCL

Strategy for current allogeneic CAR-T products: Evaluate in MRD setting

Allogene Corporate Presentation, Jan 2024

But can we do better?



Next generation allogeneic CAR T

Caribou Corporate presentation, Jan 2024



Next generation CD70 allogeneic CAR T

Adapted from Terrett et al. AACR, 2023

CTX131 (6 edits)



CAR insertion in allogeneic EBV-specific T cells

Atara Bio Corporate presentation, Nov 2024

2/10 HLA match



Alloimmune defense receptor to resist host immune rejection

July 2020

• ADR-expressing T cells resist cellular rejection by targeting alloreactive lymphocytes 

in vitro and in vivo, while sparing resting lymphocytes

4-1BB is temporarily upregulated by activated lymphocytes

ADR = 4-1BBL-spacer-CD3
RTC – Reactive T cells



Disrupting the immune synapse to reduce rejection

Sep 2024

ASH 2024



Selective deletion of HLA-A/B (but not HLA-C/E/G) to prevent rejection

Sep 2024

N = 3 patients



Strategies for immune evasion by allogeneic CAR T cells

Martin KE et al, Nat Rev Immunol. 2024 Sep;24(9):680-693



Thank you for your attention!

Email: sneelapu@mdanderson.org
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