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• Basics of CAR T-cell therapy

• The promise of CAR T-cell 
therapy for AID and MS

• Clinical translation: case 
studies and early phase trials

• Key points to address



ATMP

“Advanced Therapy Medicinal Products
are medicines for human use 

that are based on genes, tissues or cells” 

“They offer groundbreaking new opportunities for the treatment 
of disease and injury”

https://www.ema.europa.eu/en/human-regulatory-overview/advanced-therapy-medicinal-products-overview
Accessed on March 22, 2026
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ATMP classification



Li et al.
Nat Rev Immunol 2025

Using 
CAR 
T-cells
to treat
diseases



CAR T-cells work like Pacman

From: Pac-Man turns 45 - Science Museum Blog; accessed on April 16, 2026
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Target antigens in B-cell mediated diseases

Chung et al; Nat Rev Immunol 2024



First-in-human study of CAR T cell therapy
published in 2022



Role of B cells in MS pathogenesis

Michel et al, Front Immunol 2015



B lymphocytes after CAR T-cell therapy

Schett et al; The Lancet, 2023



Potential for durable remission by
fast, deep, tissue B cell depletion

Schett, Immunity 2024



Flipside: toxicities

Brudno et al, Nat Rev Clin Oncol, 2024



Where do we stand today? 

Adapted from: Discovery and development of medicines - EUPATI Toolbox, accessed on April 17, 2026
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Cases and early trials in NMOSD and MOGAD



Cases and early trials in MS



BCMA CAR T-cell therapy in progressive MS

• Five progressive MS patients were 
treated with anti-BCMA CAR-T therapy 

• Plasma cell depletion in the CNS was 
demonstrated  

• CAR-T cells showed prolonged 
expansion and reduced exhaustion in 
CSF  

• Decrease of microglial activation in CSF 
post-treatment

Qin et al., Cell 2025



Map of CAR T trials in MS, NMOSD, MOGAD
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Created with Clinical trials gov search on April 17, 2026; manually added UK trial (UCL, Autolus) and NMOSD and MOGAD trials; disclaimer: may not be complete
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Key points to address

Highly promising treatment for B cell-mediated diseases, 
including MS
Better definitions of durable remission (“cures”)
Patient population, identification of those most likely to respond
Characterize safety and efficacy, retreatment, long-term FU
Choice of the target antigen, cellular source, auto vs allo
Non-viral methods for transduction, ex-vivo vs in-vivo 
Phase III trial design
Optimizing logistics and manufacturing, decrease cost
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Thank you!
Some info
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