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B-Cell depleting therapies in SARD

B cells are crucial orchestrator in developing
of systemic autoimmune diseases:
• Production of autoantibodies

• Chemokines and pro-inflammatory
cytokine secretion

• Antigens presentation

Structures resembling germinal centre are 
found in non-lymphoid organs that are 

affected by SARD



What is a CAR-T cell
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Why targeting CD19
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CAR-T cell therapy side effects – Focus on CRS grading

Cytokine Release Syndrome (CRS)

Immune Effector Cell-associated
Neurotoxicity Syndrome (ICANS)

Localized Inflammatory Cytokine-associated 
Toxicity Syndrome (LICATS)

Immune effector cell-associated HLH-like 
syndrome
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Aim of the study

Aim of the study is to evaluate the biology, safety 
and efficacy of CD19 CAR-T cell therapy in 

systemic autoimmune diseases
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Materials and methods

Patients:

Inclusion criteria
✓ Diagnosis of SSc, IIM or SLE
✓ Severe and refractory disease: failure of glucocorticoids + at

least 2 immunosuppressive treatments (alone or in
combination) for at least three months

Exclusion criteria
x Long disease duration (>7 years)
x Severe organ damage due to disease or comorbidities

Methods:

- CD19 CAR-T cell therapy efficacy on disease activity and 
damage accrual

a) SLE: SLEDAI-2K, CLASI, SJC and TJC, SLICC-DI, LLDAS, DORIS 
remission criteria, proteinuria 24h, complement C3 and C4, 

anti-dsDNA, ANA and anti-ENA, aPLs.
b) IIM: MMT-8, CDASI, extra-muscular disease activity, PhGA, 

MDI, CPK, LDH, NT-pro-BNP, TnT, CRP, ferritin, MSA and MAA
c) SSc: mRSS, DUCAS, SCTC-DI, NT-pro-BNP, CRP, ANA and anti-

ENA (extended panel for SSc specific and related 
autoantibodies

N.B Patients affected by IIM and SSc evaluated for lung function 
with scheduled PFT and HRCT

- Monitoring for CD19 CAR-T potential side effects (CRS, ICANS, 
HLH-like, LICATS)

- Evaluation of peripheral T and B cells subpopulations at 
baseline and their depletion and repopulation after CD19 CAR-

T cell therapy together with CD19 CAR-T expansion and 
persistence in blood flow

- Monitoring for preservation of prior immunization, 
development of secondary immunodeficiencies or cytopenia 
and development of secondary lymphoproliferative disorders
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Results - 1

Total=28

CRS 1 without TCZ 
CRS 1 with 1x TCZ
CRS 1 with >1x TCZN=6

N=15

N=7

Total=45

CRS 0
CRS 1
CRS 2

N=14

N=28

N=3

45 autoimmune patients (24 SLE, 13 SSc, 8 IIM) treated with CAR T cell
therapy at the Department of Internal Medicine 3, Friedrich Alexander
Universität Erlangen-Nürnberg were enrolled.
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Results - 2
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Results - 3
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Conclusions

• Higher baseline CD19⁺ B cell counts before lymphodepletion were predictive of
CRS development and severity and were accompanied by elevated inflammatory
markers (IL-6, CRP).

• Baseline immune profiling—combining B cell counts and inflammatory
biomarkers—may help predict CRS risk more accurately.

• Reducing B cell burden prior to CAR T infusion (e.g., with B cell–depleting agents
or optimized lymphodepletion chemioterapy) may help mitigate CRS incidence
and severity.

• However prolonged B-cell aplasia and reduced levels of immunoglobulins are
reported in those undergoing anti-CD20 therapy before CD19⁺ CAR-T cell therapy
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