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Background and Objective of the study
• Autologous anti-CD19 CAR T cell therapy is a curative-intent treatment for patients with B cell malignancies. Still, more than 50% 

of R/R patients either do not respond or relapse after an initial response to the treatment4. 

• Axicabtagene ciloleucel (axi-cel) is an autologous anti-CD19 CAR T-cell therapy approved for the treatment of 
relapsed/refractory (R/R)  large B-cell lymphoma (LBCL)1,2 and Follicular lymphoma3

• Tumor features including elevated disease burden, low antigen expression, or an immune suppressive microenvironment have 
been associated with disease progression5,6

• A less differentiated, naïve-like, product T cell phenotype and CAR T cell expansion have been associated with favorable 
outcome7,8

However, our understanding of the product features linked to and potentially predictive of the treatment resistance remains limited. 

Objective: Explore the association between product functional attributes and clinical outcome 
by analyzing products available from ZUMA1 patients

1. Neelapu et al., N Engl J Med 2017;377:2531-2544; 2. Locke et al., N Engl J Med 2022;386:640-654; 3. Jacobson et al., The Lancet Oncology Volume 23, Issue 1P91-103 January 
2022; 4. Cappell and Kochenderfer, Nat Rev Clin Oncol 20, 359–371 (2023); 5. Scholler et al., Nature Medicine volume 28, pages1872–1882 (2022); 6. Locke, Filosto et al., 2024 
Feb;30(2):507-51; 7. Filosto et al., Blood Cancer Discov. 2024 Jan 8;5(1):21-33; 8. Locke et al., Blood Adv (2020) 4 (19): 4898–4911



CAR T cell products analyzed in this study are representative of 
clinical response in ZUMA1
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In vivo efficacy of ZUMA1 products in a systemic human B-cell 
lymphoma model re-capitulates clinical outcome
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Survival analysis over time of tumor-bearing mice treated with axi-cel 
products 

Kaplan-Meier survival analysis set at a tumor burden < 1.35 x 109 photons/second bioluminescence. Statistical analysis 
performed with the Mantel-Cox log-rank test



Expansion of CAR-T cells in vivo (in mice) correlated with response in 
mice and ZUMA-1 clinical outcome



Single-cell analysis of ZUMA1 products identifies cell clusters 
associated with clinical outcomes
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Non-responders enriched clusters show increased GATA3+CD8+ T 
cells and/or exhaustion markers
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7. Filosto et al., Blood Cancer Discov. 2024 Jan 8;5(1):21-33; 9. Delgoffe, Greg M. et al. Cancer Cell, Volume 39, Issue 7, 885 - 888

• Cluster 3 showed enrichment of TIM3, LAG3 and EOMES
• Both clusters 8 and 3 also showed enrichment of exhaustion marker, TIGIT



GATA3+ CD8+ T cells associated with poor clinical outcome

Association of GATA3+CD8+ T cells (scRNAseq) with outcome
Frequency of GATA3+ CD8+ T cells 

by Flow and scRNAseq



IL-4 producing GATA3+CD8+ T cells is a major distinguishing factor in 
non-responders
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scATACseq validated the findings on GATA3high CD8+ cells and 
showed GATA3high cluster may rely on promoter/enhancer activity 
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Differential production of Th1 and Th2 cytokines, highlighting 
difference in Th1 polarization 
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Th1-Th2 index is strongly linked to clinical outcome

Ordinal regression p = 
0.0015

Th1 and Th2 cytokines measured in vivo (in patients and in mice), and Th1-Th2 index showed 
significant association with clinical efficacy



GATA3+CD8+ T cells and Th1-Th2 index ranked as top covariates to 
be associated with clinical response
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Summary of the findings
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• Biomarker: Th1-Th2 index may have the potential to differentiate between efficacious and non-efficacious CAR T products

• Actionable product optimization: Dysregulated GATA3+CD8+ T cells are enriched in non responders in axi-cel treated subjects

GATA3+CD8+ T cells identified in complementary assays in NR
scRNAseq, scATACseq, Phenotyping
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