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CAR T cells in B-cell mediated Autoimmune Diseases
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Advancements and challenges in CAR T cell therapy in autoimmune diseases
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Characteristics of patients



Previous immunosuppressive therapy

Median previous lines

9 (range: 6-10)



Zorpocabtagene-autoleucel



Efficacy – Lupus Nephritis

Unpublished. Please, do 

not post.
(Pt #3)

(Pt #1)
De Benedetti F, Diomedi Camassei F, 

Locatelli F. 
N Engl J Med. 2024.



Outcome of the 2° patient with SLE (currently 19 months after infusion)
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Efficacy – Interstitial Lung Disease

Unpublished. Please, do not post.

(Pt #1 - pSLE) (Pt #3 - pSLE) (Pt #5 - jDM)

Radiological findings of ILD, characterized by interstitial and bronchial wall thickening along with parenchymal and 

subpleural bands, improved in all patients.
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Li M, et al. N Engl J Med. 2024

Refractory Immune Thrombocytopenia of SLE

38-year-old female, SLE-ITP

Drug product: Inaticabtagene autoleucel (0,5 x 106/kg)

Anti-CD19, second generation (41BB), lentivirus

Fludara 30 mg/m2/day D-5, -4, -3 + Cy 250 mg/m2/day D-5, -4

Expansion: peak on day 14 (35% of T cells)

Persistence: up to 6 months



Refractory Primary Immune Thrombocytopenia

Trautmann-Grill K, et al. Lancet. 2025

35-year-old male, ITP with detected anti-platelet Abs against gpIIb/IIIa

• Previous therapies:

Glucocorticoids, Rituximab, Romiplostim, Eltrombopag, Avatrombopag, 
Fostamatinib, IVIG, HCQ, MMF, Splenectomy, Cyclosporine

Drug product: KYV-101 (1 x 106/kg)

Anti-CD19, second generation (CD28), fully human

Fludara 30 mg/m2/day + Cy 300 mg/m2/day D-5, -4, -3

Anti-platelet Abs against gpIIb/IIIa undetectable by day 42.

Drug product: KYV-101 (1 x 106/kg)

Anti-CD19, second generation (CD28), fully human

Fludara 30 mg/m2/day + Cy 300 mg/m2/day D-5, -4, -3



Refractory Autoimmune Hemolytic Anemia

5 patients treated in a compassionate use program

+ 3 patients in phase I clinical trial (NCT06231368)

Drug product: autologous CD19-CAR T cells

i) 1 x 106/kg (compassionate use)

ii) 0,5 x 106/kg (DL1 phase I clinical trial) 

Fludara 25 mg/m2/day D-5, -4, -3 + Cy 1 g/m2/day D-3

• Peak of CAR T-cell expansion: 

10 days (range: 7-11 days)

118.8 cells/l (range: 44.9 to 244.6 cells/l)

Median follow-up: 6.8 months (range: 0.8-10.5 months)

• 7 evaluable patients for efficacy: all obtained CR

• One relapse 6.8 months after CD19-CAR T-cell

infusion

• Reset of the B-cell compartment was confirmed through 

scRNA-seq and single-cell V(D)J sequencing

The 66th ASH Annual Meeting Abstracts ORAL ABSTRACTS; Li R et al, Blood 2024; 144 (Supplement 1): 682.

• All patients G1-2 CRS

• One patient G1 ICANS

• No severe infections



Myasthenia Gravis

KYV-101 CAR CONSTRUCT



Myasthenia Gravis

• A substantial proportion of pathogenic anti-AchR autoantibodies is produced by plasma blasts and 
short-lived plasma cells, which do express CD19

• Protective antibodies are produced by bone marrow long-lived plasma cells that do not express CD19

Protective vaccination IgG titer were maintained



In conclusion
• CD19-CAR (and maybe BCMA-CAR) T cells are a promising, feasible and well-tolerated,

potentially curative, therapeutic option for patients with severe and/or refractory autoimmune

diseases mediated by autoreactive B-cells;

• This novel approach can provide a durable drug-free remission (DFR), rescuing patients from

side effects of chronic IST, even in previously recalcitrant B-cell mediated autoimmune

diseases;

• Available evidence indicates patients experience a remarkable improvement of QoL;

• Clinical trials in patients are underway to confirm these promising results;

• Long-term follow-up is needed to fully define the safety profile of the approach.
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