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Autoimmune diseases are a major and growing therapeutic challenge

Global prevalence: 5–10% in developed countries

A major public-health burden alongside cancer 
and cardiovascular disease

Bach et al. NEJM 2002
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Why target the B-cell compartment in autoimmune disease?



Autoimmune diseases are a major and growing therapeutic challenge

Global prevalence: 5–10% in developed countries

A major public-health burden alongside cancer 
and cardiovascular disease

Monoclonal antibodies transformed autoimmune disease
management but without allowing for a permanent immune resetBach et al. NEJM 2002



Mechanisms of resistance to anti-CD20 monoclonal antibodies 



Immunization against anti-CD20 monoclonal antibodies: the case of MN

Boyer-Suavet et al. Front immunol 2020

Prevalence of ADA in MN: 
23–47%
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Immunization against anti-CD20 monoclonal antibodies: the case of MN



Immunization against obinutuzumab in MN
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Immunization against monoclonal antibodies in auto-immune diseases 

Teisseyre et al. Rev Med Int 2025
Allinovi et al. Front in Immunol 2026



Mechanisms of resistance to anti-CD20 monoclonal antibodies 



Bioavailability of rituximab

Breedveld et al. J Clin Pharmacol. 2007 



Bioavailability of rituximab

Jacobs et al. J Immunol Methods 2017
Boyer-Suavet et al. NDT 2019
Teisseyre et al. Kidney Int Rep 2021



Mechanisms of resistance to anti-CD20 monoclonal antibodies 



Monoclonal antibodies do not reach the lymphoid organs 

Tur et al. Annals of the Rheumatic 2024 Kamburova et al. AJT. 2013



Mechanisms of resistance to anti-CD20 monoclonal antibodies 



CD20: An Imperfect Target?

Crickx et al. Kidney Int. 2020



CAR-T Cells: A New Immunotherapy 
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CAR-T Cells: A New Immunotherapy 
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CAR-T Cells: A New Immunotherapy 

Rosetti et al. Autoimmunity Reviews 2026



Are CAR-T cells a solution to the limitations of monoclonal antibodies? 



CAR-T Cells in Autoimmune Diseases: From Preclinical Studies to Prospective Trials



Anti-CD19 CAR-T Cells in a Preclinical Lupus Model

Kansal et al. Sci Transl Med 2019



CAR-T Cells in Autoimmune Diseases: From Preclinical Studies to Prospective Trials



First Use of Anti-CD19 CAR-T Cells to Treat Autoimmune Diseases in Humans

Mougiakakos et al. NEJM 2021

Academic Production of CAR-T Cells 



Additional Data on Human Lupus

Mackensen et al. Nature Med 2022

Academic Production of CAR-T Cells 



Tur et al. Annals of the Rheumatic 2024

Additional Data on Human Lupus



CAR-T Cells in Autoimmune Diseases: From Preclinical Studies to Prospective Trials



First use in the treatment of systemic sclerosis and myositis

Bergmann et al. Ann Rheum Dis. 2023
Müller et al. Lancet 2023



CAR-T Cells in Autoimmune Diseases: From Preclinical Studies to Prospective Trials



First cohort of CD19 CAR-T therapy in refractory autoimmune diseases

Müller et al. NEJM 2024
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CAR-T Cells in Autoimmune Diseases: From Preclinical Studies to Prospective Trials



Müller et al. Nature Med 2026

From case series to clinical trial: the CASTLE study
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From case series to clinical trial: the CASTLE study



From case series to clinical trial: the COMPARE study

Albach et al. Nature Med 2026



Dual CD19 et BCMA CAR-T therapy in treatment of refractory SLE

Feng et al. Nature Med 2025



Transient BCMA-directed mRNA CAR-T therapy in generalized myasthenia gravis

Vu et al. Nature Med 2026



Allogeneic γδ CAR-T in Lupus 



Long-term persistence of CAR-T cells

Paruzzo et al. Nature Medicine. 2026



Immunization against CAR-T

Turtle et al. J Clin Invest 2016



BCMA CAR-T therapy after immunization against CD19 CAR-T

Müller et al. Nature Med 2025



Emerging safety concerns challenge the reassuring early data



From broad B-cell depletion to antigen-specific targeting: CAAR-T cells
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CAAR-T cells: the case of MN



CAAR-T cells: the case of MN



The Current and Future Landscape of CAR T Cells in SLE 

Koumpouras and Caricchio. Curr Opin Rheumatol. 2026



CAR-T therapy is rapidly expanding into autoimmune kidney diseases
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