
CNS Lymphomas

https://doi.org/10.1002/hon.70094_343
343
Poster number

A Pilot Study of Axicabtagene Ciloleucel (axi-cel) for the Treatment of 
Relapsed/Refractory Primary and Secondary Central Nervous System 

Lymphoma (CNSL)

Conclusions
• Axi-cel is safe for treatment of primary & secondary CNS lymphomas with no increased risk of high-grade ICANS or cerebral edema
• Axi-cel has promising efficacy in heavily pre-treated R/R CNS lymphomas with durable responses with mPFS beyond 1 year
• scRNAseq analysis of CAR T-cells in the CSF and peripheral blood demonstrate a distinct type1 IFNg gene expression signature in the CSF 

compared to the blood 
• Patients with durable CR upregulate T-cell activating genes like CD226, which may play a role in reversing T-cell exhaustion by 

competing with TIGIT for CD112
• This balance is targetable either through inhibitory TIGIT Abs or by overexpression of CD226 in CAR T-cells

• Ongoing studies will investigate whether this relationship between CD226 expression and durable response is unique to CAR T-cells in the 
CSF or if it is important in systemic lymphomas as well, and explore gene expression and cell populations in the blood and CSF that 
correlate with the risk of ICANS
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Introduction
Chimeric antigen receptor (CAR) T-cells are effective in chemorefractory large 
B-cell lymphoma (LBCL), where they enter the cerebrospinal fluid (CSF), and 
have anti-lymphoma activity. We studied the safety and preliminary efficacy 
of axi-cel in patients with r/r primary and secondary CNSL, which is currently 
associated with a dismal prognosis.)

Methods
Adults with r/r CNSL were enrolled in a staggered 3x3 fashion to assess for 
treatment limiting toxicities (TLTs) as per Fig 1A.  

Treatment followed that of commercially approved axi-cel (Fig 1B).
• No bridging other than continuing a stable corticosteroid dose was allowed.  

All patients had an Ommaya placed prior to axi-cel and paired blood and CSF 
samples were collected serially according to the schedule in Fig 1B.
• Sample analysis included cytokine analysis, flow cytometry, scRNAseq and 

MRD analysis by ctDNA

The primary endpoint was safety: rate of treatment limiting toxicities [TLTs] 
and gr3+ adverse events [AEs]. 

Secondary endpoints were efficacy: objective response rate [ORR], complete 
response [CR] rate, duration of response [DOR], progression-free survival 
[PFS] and overall survival [OS]

Results
Patient characteristics are shown in Table 1.
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Adverse events of interest are shown in Table 2. 

Efficacy is shown in Figure 2. Correlative Analysis is shown in Figure 3. 
Flow cytometry and scRNAseq from paired blood 
and CSF samples at serial timepoints were 
performed. 
• As previously shown, CAR T-cells in the CNS 

have a distinct GEP compared to CAR T-cells in 
the PB. 

• scRNAseq in CAR T-cells in the CSF at peak 
expansion amongst responders revealed 
upregulation of immunoregulatory genes 
including CD226 (Fig 2A). 
• CD226 competes with TIGIT and CD96 

ligand binding and so may contribute to 
enhanced antitumor activity. 

• Overexpression of CD226 in CD19 CAR T-cells 
demonstrated higher lymphoma cell killing 
versus control CD19 CAR T-cells in functional 
assays (Fig 4B)

• Receptor-ligand analysis of the scRNAseq data 
identified that the ligand for both CD226 and 
TIGIT, CD112, is exclusively expressed by 
myeloid cells, highlighting a critical myeloid-
CAR T-cell interaction (Fig 4C)
• Hypothesis: CAR T-cells in the CSF interact 

with CD112 producing myeloid cells and 
their activation and persistence depends 
on the balance of CAR T-cell expression of 
CD226 and TIGIT (Fig 4D). 
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