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CAR-T Neurotoxicity - Definitions

Lee et al. BBMT 2019;25:625

CRES: CAR-related encephalopathy syndrome

ICANS: Immune effector cell-associated  
neurotoxicity syndrome



CAR-T Cells Toxicities

Bonifant et al. 
Mol Ther - Oncolytics 2016;3:16011

Lymphodepletion regimen

Antigen type/epitope

CAR generation

T-cell subpopulation composition

CAR-T cell dose & expansion peak

Disease type 

Tumor burden
Titov et al. Cell Death & Dis 2018;9:897



CAR-T Cells Toxicities

Titov et al. Cell Death & Dis 2018;9:897



Neurotoxicity - Pathophysiology

Neelapu et al. Nat Rev Clin Oncol 2018;15:47

Two hypotheses for CRES:

1. Passive infusion of 
cytokines into the brain

2. Trafficking of T-cells
into the CNS

Titov et al. Cell Death & Dis 2018;9:897



Neurotoxicity – 3 Steps Assessment

Neelapu et al. Nat Rev Clin Oncol 2018;15:47
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Neurotoxicity – 3 Steps Assessment
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MMSE: 
mini mental status exam 



Neurotoxicity – 3 Steps Assessment
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Encephalopathy Assessment Tools
Lee et al. BBMT 2019;25:625



CAR-T Neurotoxicity - Grading

Neelapu et al. Nat Rev Clin Oncol 2018;15:47



Neurotoxicity – 3 Steps Assessment
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Neurotoxicity - Recommendations

Neelapu et al. Nat Rev Clin Oncol 2018;15:47



CAR-T Neurotoxicity - Recommendations
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Recommendations for Status Epilepticus

Neelapu et al. Nat Rev Clin Oncol 2018;15:47



Recommendations for Status Epilepticus

Neelapu et al. Nat Rev Clin Oncol 2018;15:47



Recommendations for 
Raised Intracranial
Pressure

Neelapu et al. Nat Rev Clin Oncol 2018;15:47



BCMA CAR-T & MM: Prevalence of 
Neurotoxicity in Phase 1-2 Clinical Studies

1° Author
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Journal yr

NEJM 2019
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PNAS 2019
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Grade 3-4

2/33
3/25
1/12
4/16

Not reported
1/57

11/143 (8%)
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Characteristics & Management of Neurotoxicity



Cohen et al. JCI 2019;129:2210
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Timmers et al. Frontiers in Immunology 
2019;10; article 1613

MM CAR-T other than BCMA



CAR-T & MM

Timmers et al. Frontiers in Immunology 
2019;10; article 1613
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