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Session II Outline: CAR-T
Second generation autologous CAR-T
• Do we need a new CAR or just a tune up?

Potential approaches to improving auto-CAR T
• T cell “fitness” and its impact on T cell-based therapies
• Potential approaches to improving T cell fitness
✓ “The sooner the better:”  earlier application of auto-CAR T?   Rapid CAR-T manufacturing?
✓ “A preemptive strike:”  apheresis at diagnosis?
✓ “Build better bridges:”  tumor control with new agents (e.g., BTKi, CELMoD, BsAb or ADCs?)
✓ “The more, the merrier:”  Dual tumor antigen targeting approaches? 
✓ Armored CARs

Non-auto-CAR T approaches
✓ “You can’t teach an old dog new tricks:” allo-CAR T (Dr. Neelapu will cover)
✓ in vivo CAR T  (Dr. Siddiqi will cover)

Conclusions
• Where are we headed?



L, line of therapy; CAR-T, chimeric antigen receptor modified T cells; ASCT, autologous stem cell transplant Based on “Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for B-Cell Lymphomas” V.3.2024. 

CAR-T is a current standard of care (SOC) for LBCL



CAR-T: a current standard of care (SOC) for r/r LBCL



CAR-T for large B-cell lymphomas: Registrational trials



Optimizing auto CAR-T outcomes: Complete responses are often durable
• Achieving a CR at any time post-infusion is required for a durable response
• Data from the JULIET trial: Phase 2 trial of tisagenlecleucel in r/r large B-cell lymphomas 



CAR-T for LBCL: Factors impacting outcome beyond cellular engineering 

"Focus on what is within your control and let go of the rest.“
- Marcus Aurelius



Patient characteristics impact outcome: Tumor Control



Patient characteristics impact outcome: Tumor Volume



Patient characteristics impact outcome: Serum LDH



CAR-T for large B-cell lymphomas: CAR-T as an Earlier LOT



Patient characteristics impact outcome: T-cell fitness



Patient characteristics impact outcome: T-cell fitness



Patient characteristics impact outcome: T-cell fitness



CAR-T manufacturing impacts T-cell fitness

Ghassemi S, …., Milone MC. Nat Biomed Eng. 2022;6(2):118-128. Riedell, P. A. et al. 2024 ASH Annual Meeting

Rapcabtagene Autoleucel



Pharmacologic enhancement of T-cell fitness

Chavez JC, …, Schuster SJ. Blood Neoplasia 2026;3(1):1-12.

• Phase 1b study of tisagenlecleucel combined with ibrutinib in adult patients with r/r large B-cell lymphomas
• Ibrutinib started ≥ 21 days before apheresis or after apheresis for ≥ 21 days before tisagenlecleucel infusion



CAR-T- and/or disease-specific mechanisms of CAR-T failure 



Tumor-specific determinants of CAR-T failure: CD19 Antigen Loss



Tumor-specific determinants of CAR-T failure: CD19 Antigen Loss



Tumor-specific determinants of CAR-T failure: CD19 Antigen Loss



CAR-T-specific determinants of CAR-T failure: T-cell exhaustion
• UPenn trial addressing T-cell exhaustion: an armored CAR



CAR-T-specific determinants of CAR-T failure: T-cell exhaustion

• an “Off-the-Shelf” allogeneic anti-CD19 CAR-T therapy using young, healthy, partially HLA-matched donors



CAR-T-specific determinants of CAR-T failure: T-cell exhaustion
• CB-010, an allogeneic anti-CD19 CAR-T using young, healthy, partially HLA-matched donors
• Optimized profile: donor age < 30 yrs; > 2 HLA antigens matched



The Next Direction of CAR-T Therapy for B-Cell Lymphomas

multivalent CARs?, allo-CAR-T?, in vivo CAR-T?   As which line of therapy?

.…combinations with immune checkpoint activators/inhibitors, 

with immunochemotherapy (before, during, or after?), 

with bispecific antibodies (before, during, or after?)…. 



Grazie / Thank You!
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