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Factors associated with improved efficacy of CD19-targeted
CAR T cells

Bock T., Nat Med 2025 



ZUMA-1. Neelapu S et al, Blood 2023

ZUMA 1 (3L+) after 5 years of follow-up

5-year EFS rate 30%

5-year PFS rate 31%



ZUMA-7 – Westin J et al, NEJM, 2023 

3-year EFS rate 46% vs 19%

Kamdar M., JCO 2025

5-year EFS rate 39% vs 17%



CAR-T Cell Therapy has a Curative Potential but … we 
are Still Facing a High Relapse Rate

•Approximately 50% of CAR-T cell recipients  relapse

•Manufacturing-related selection bias 



• Simultaneous binding to CD20 on tumor cells and 
CD3e chain of the TCR on T cells results in the 
formation of an immune synapse 

• T cell activation and release of perforins and 
granzymes result in T cell-dependent killing of the 
tumor cell. 

• Both CD4+ and CD8+ T-cell subsets can eliminate 
tumor cells, but the onset of CD4+ T cell-mediated 
killing is delayed compared with CD8+ T cell-mediated 
killing

• T cell-mediated tumor cell killing without the need for 
antigen recognition by MHC class I or II molecules, 
antigen-presenting cells, or costimulatory molecules

Immune Synapse



CR remained durable following fixed duration glofitamab 
treatment: 3-year follow-up from a pivotal Phase II study

All responses in the table are based on the best overall response *Intention-to-treat population; †n=62. CI, confidence interval; NE, not estimable. 

DoCR by IRC (N=155)(N=155)*

CR rate, n (%) 
[95% CI]

62 (40)
[32.2–48.2]

ORR, n (%) 
[95% CI]

80 (52) 
[43.5–59.7]

Median DoCR,†
months (95% CI) 29.8 (22.0–NE)

24-month DoCR, % 
(95% CI) 56.4 (42.9–69.8)

Ongoing CRs, n/N (%) 33/62 (53.2)

Median CR follow-up, 
months (range) 37.7 (0–51)

• Median time on study: 41.0 months (range: 0–52)

An estimated 56.4% of patients with a CR at any time remained in remission at 24 months 
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Thieblemont C., Leukemia 2024

Estimated 24-month PFS among CRs was 65%

Estimated 24-month OS among CRs was 78%

Estimated 24-month PFS overall population 28%

Estimated 24-month OS overall population 45%



Shumilov E, Blood  Advances, 2025

mOS = 7.7 mos

mPFS =2.8 mos

Survival outcomes of BsAbs after 
CAR-T failure



T-cell redirecting therapy – Mechanisms of 
resistance 

Lymphoma cell-intrinsic mechanisms

T- cell intrinsic mechanisms

Microenvironment Mechanisms



T-Cell Characteristics

• Cumulative exposure to immunosuppressive anticancer drugs
contributes to impaired T-cell fitness
• Chronic exposure to T-cell redirecting antibodies, may induce T cell 

exhaustion (proliferation, killing capacity, and cytokine secretion
• T cell exhaustion: inhibitory interactions with the tumour cells (eg, 

PD-L1)
• Insufficient T cell infiltration may prevent activation of a strong 

response



Immunosuppressive Microenvironment

• High levels of immunosuppressive cells (regulatory T cells, TAM, 
MDSC) and immunosuppressive molecules (TGF-β, IL-10) can inhibit 
T cell activity
• Bone marrow stromal cells also impair the activity of BsAbs against 

tumour cells by suppressing T-cell activation



Lymphoma-related features

• Antigen downregulation or loss of expression of the target antigen 
(mutations) 
• Selection of a pre-existing clone lacking target expression
• Heterogeneous antigen expression: Some tumor subclones may 

naturally express less of the target antigen, leading to immune 
escape 
• Epitope masking or mutation: Structural changes in the antigen 

can prevent antibody binding.
• Genetic lesions in tumour cells associated with a lower response rate



Schuster S., Blood, 2024, 

ANTIGEN ESCAPE, 
predominantly
related to acquired 
mutations in MS4A1 
is a major cause 
lymphoma 
progression after 
treatment with the 
CD20xCD3
bispecific antibody 
mosunetuzumab





Trispecific T-cell engagers (TriTEs) are advanced, engineered 
antibody constructs designed to enhance cancer immunotherapy 
by binding to three distinct targets simultaneously. By 
combining one T-cell engaging domain (e.g., CD3) with two other 
domains—which can target multiple tumor antigens or provide co-
stimulation (e.g., CD28, 4-1BB)—TriTEs improve tumor-specific 
cytotoxicity, overcome antigen escape, and reduce off-tumor 
toxicity.
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