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Depletion of B cells in tissue is incomplete after RTX



Belimumab Increased CD20+/CD27+ Memory B-Cells, but 
Normalized By Week 52

Belimumab: Phase 2 SLE Results, data from GSK

p< 0.0001 for the comparison between all active vs. placebo from Day 28 through Day 224
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Increase in serum BAFF after rituximab

Lavie et al Ann Rheum Dis, 2006

• 2 SLE
• 2 SS
• 1 RA



3 patients with Sjögren’s and cryoglobunemia
vasculitis refractory to different lines of treatments
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Chevalier et al. et al Ann Rheum Dis, 2020



Week 24
Salivary gland biopsies 

Week 68
Completer population: 
a patient who completed 

the 52-week treatment and 
general follow-up periods 
(including Week 68 visit) 

Rituximab Rituximab placebo Week

Arm 1: Placebo Belimumab placebo Belimumab placebo

Arm 2: Combination treatment
Belimumab 200 mg SC (weekly for 24 weeks) +
Rituximab 1000 mg IV (at Week 8 and Week 10)

Belimumab Belimumab placebo

Arm 3: Belimumab monotherapy
Belimumab 200 mg SC monotherapy 

(weekly for 52 weeks)
Belimumab Belimumab

Arm 4: Rituximab monotherapy
Rituximab 1000 mg IV monotherapy 

(at Week 8 and Week 10)
Belimumab placebo Belimumab placebo

General 
follow-up 
period:

Safety 
assessments

Limited efficacy 
assessments

For all 
patients

Individualised 
follow-up 
period:

Safety 
assessments

Limited efficacy 
assessments

Until CD19+
B-cells return 

to within 
normal- range 

of baseline 
levels (if <LLN)

0 8 10 6852 10424

Patients 
randomised 

1:2:2:2

Screening

Salivary gland 
biopsies 

Patients 
stratified 
based on 
ESSDAI
scores 

(5–12 vs >12)

Safety population: 
patients who were randomised 
and treated with at least one 

dose of study treatment



Mechanistic Biomarker: CD20+ B-cell Depletion in Salivary Gland Biopsies
(Completer Population)

Figure: Post-hoc analysis; displays data only for patients with paired baseline and Week 24 biopsies. Minimum values are constrained to 0.1
Table: Displays all baseline and Week 24 data for completer population

IQR, interquartile range
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In contrast with placebo, belimumab and rituximab monotherapies, salivary gland biopsies from belimumab/rituximab showed near 
complete CD20+ B-cell depletion (at Week 24)

Belimumab/rituximabPlacebo Belimumab Rituximab

Baseline Week 24 Baseline Week 24 Baseline Week 24

418 (21–763)
n=8

93 (55–518)
n=8

88 (13–252)
n=15

0 (0–1)
n=10

66 (5–636)
n=19

106 (31–235)
n=13

61 (13–455)
n=15

158 (2–745)
n=12

Median (IQR) 
absolute 
number of 
CD20+
B cells/mm2



Efficacy: ESSDAI Responder Analysis (Completer Population)

Percentage of ESSDAI responders
(≥3-point improvement vs. baseline)

Percentage of ESSDAI responders
(≥5-point improvement vs. baseline)

Percentage of ESSDAI responders
(total score <5)
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At Week 52, there was a numerically higher proportion of responders in the belimumab/rituximab group than in the placebo group; 
this trend was sustained to Week 68

This trend was also observed for the belimumab and rituximab groups versus the placebo group

Placebo Belimumab/rituximab Belimumab Rituximab
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Obinutuzumab

• Different CD20 epitope
• Afucosylated Fc region : 

• Better binding to 
FcGamma receptor

• Hinge modification 
• Enhanced direct cell

death.



Furie RA et al Ann Rheum Dis. 2022 Jan;81(1):100-107. 



Obinutuzumab In Patients With Sjogren’s
Disease Immunized Against Rituximab

Pezot M et al 2023, in revision



Context: ADAb to rituximab

Combier et al Rheumatology 2020

Immunization to RTX more common in systemic autoimmune diseases than in RA



Methods

• Inclusion criteria
• Obinutuzumab treatment
• Sjögren’s Disease
• ADAb or infusion reaction in infusions>1

• Primary endpoint
• Physician response
• ESSDAI response  (>3 points improvement)



Results
• 13 Patients included

• Reason for ADAb detection :
• Loss of efficacy n=7
• Infusion reaction=1
• Both n=5

• 11/13= 84%detectable ADAb
• 1 not tested but infusion reaction
• 1 Negative but no CD19 depletion after infusion

• 8/13=61% Sjögren’s disease
• 1 Malt lymphoma
• 1 Waldenström’s lymphoma
• 1 CLL

• 5/13 = 32%  Sjögren’s disease associated with another connective tissue disease
• 3 SLE
• 2 Anti-synthetase



Results:
• Assessment of response at 6 months

• 7/13=54% responded by physician evaluation
• 8/13=62% responded by ESSDAI response 

(Median 10->4 p=0,11)

• Tolerance median 9 months of follow up
• 8/13= 62% Non severe infection 
• 3/8=37,5 Benign  Covid-19
• 1/8= 12,5% Pulmonary embolism
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Ianalumab: an Anti-BAFF-R Ab that combines B-cell depletion and BAFF/BAFF-R inhibition

Bowman S et al. The Lancet 30 Nov 2021





23

Ianalumab in Sjögren: ESSDAI Change from Baseline over Time up to 
Week 24 Reveals a Statistically Significant Dose Response Relationship*

*The simulated dose response is based on model average method through bootstrapping technique.
ESSDAI, EULAR Sjogren’s Syndrome Disease Activity

Bowman S et al. The Lancet 30 Nov 2021
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Perspectives for targeting plasmablasts and plasma cells

 TACI-Fc:  Inhibitor of BAFF and APRIL 
 Atacicept

 Telitacicept

 All new drugs that work in multiple myeloma
 Bortezomib and other proteasome inhibitors

 Daratumumab: anti-CD38 Ab

 Anti-BCMA Ab

 Anti-BCMA / CD3 bispecific Ab



Targeting plasma cells by inhibiting BAFF + APRIL

BAFF APRIL

Proteoglycans
TACIBCMA

BAFF-R

Ligands

Receptors

Belimumab
(Anti-soluble BAFF mAb)

Atacicept
Telitacicept
(Soluble receptor that 
binds BAFF, APRIL 
and heterotimers)

B-Cell



Rheumatology, July 2023



• 6 patients with refractory lupus nephritis

• Daratumumab 16 mg kg−1 weekly IV for 8 
weeks and then every 2 weeks for 8 more 
times and then monthly for another eight 
times. 125 mg IV methylprednisolone 
before each infusion.

• 5/6 patients responders

Roccatello D et al. Nat Med. 2023 Aug;29(8):2041-2047..



• 1 patient with SjD with huge hyper 
triglyceridemia due to anti-
glycosylphosphatidylinositol-
anchored high- density lipoprotein 
binding protein1 (GPIHBP1)

• 1 patient with refractory cryo-
associated vasculitis

• Only 1 cycle of daratumumab 1800 
mg subcutaneously once a week for 4 
weeks

Nocturne G et al. RMD Open 2023;9:e003464.
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Historique des bispécifiques dans les hémopathies 

Blinatumomab (BiTE anti CD19 – anti CD3) dans les LAL phi neg en rechute ou réfractaire 
FDA 2014, EMA 2015, AMM en 2018. 
« pont vers l’allogreffe ou CART »

Research gate



Développement ultérieur des bispécifiques anti CD20/CD3 dans le lymphome



Développement dans les lymphomes B diffus grandes cellules : 
. Epcoritamab en association à RCHOP en première ligne DLBCL, phase III
. Chez des patients fragiles, contre indiqués aux anthracyclines

Développement dans les lymphomes folliculaires : 
. Epcoritamab en association à Rituximab Revlimid LF R/R, phase III



Mosunetuzumab: Bispécific anti-CD3/CD20

90 refractory patients 

• 80% reponders
• 60% complete response
• Median PFS: 17,9 months

Safety

Budde LE. Lancet Oncol 2022; 23: 1055–65



Anti-BCMA/CD3 Antibodies in multiple myeloma
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Les CAR-T cells (chimeric antigen receptor) ciblant les B

• Les CAR-T cells ciblant le CD19 sont efficaces dans plusieurs 
hémopathies B

• Ces traitements pourraient-ils induire des rémissions 
durables dans le lupus

Chimeric autoantigen-T cell receptor (CATCR)-T cells

Les CATCR sont des récepteurs des T dans lesquels un 
autoantigène a été introduit dans une ou plusieurs protéines 
du complexe TCR-CD3, conférant ainsi à ces CATCR-T cells une 
spécificité antigénique contre un autoantigène identifié :

 Plus spécifique mais dirigé contre un seul 
autoantigène

Moins déplétant vis-à-vis des autres lymphocytes B, et 
donc potentiellement mieux toléré

Comment être plus précis ?
Comment cibler uniquement les 

lymphocytes B autoréactifs ? 

Chimeric autoantigen-T cell receptor (CATCR)-T cell therapies to selectively target autoreactive B cells

Maximilian F. Konig, M.D. ACR 2022



Construction du β2GP1-CATCR-T cell

 Incorporation de l’autoantigène β2GP1 dans le complexe TCR-CD3 de 
cellules T humaines par CRISPR-Cas9/12a 
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Mise en coculture de lymphocytes T
normaux ou CATCR-T cells, avec
des lymphocytes B normaux ou rendus 
autoréactifs par une modification 
de leur BCR par CRISP-Cas9

Mesure de la cytotoxicité par 
cytométrie de flux
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CATCR-T ne détruit 
pas les B normaux

CATCR-T détruit les 
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Project: to deplete autoimmune B cells in Sjögren’s disease with
Autoantigen Ro60/anti-CD3 bispecific antibody (ATBis)

• Mouse model of Sjögren by immunization with the 273-289 peptide 
of Ro60 (peptide identical in mouse and human Ro60)

•  Development of Sjögren like disease with anti-Ro60 Ab, decrease of 
salivary flow and salivary gland lymphocytic infiltration

• Treatment of these mice with
• Anti-CD20 Ab
• Anti-CD3/CD20 Bispecific Ab
• Anti-CD3/Ro60 Autoantigen/T-cell
Bispecific Ab (ATBis)

Anti-
Ro60 
B cell

T cell
CD3

S Bitoun, B Maillere, X Mariette, in preparation

Anti-
Ro60 
B cell

T cell
CD3



Take home messages

• CAR-T cells targeting CD19 are efficient but large scale dissemination will 
be difficult even if it will became simpler

• Their mechanism of action is just a profound B-cell depletion and 
thereafter a reset of the immune system

• Profound B-cell depletion can be achieved by other simpler methods
• New anti-CD20
• Combination of anti-CD20 and anti-BAFF
• Anti-BAFF-R
• Bispecific antibodies

• Depletion of plasma cells has also to considered in lupus and Sjogren
• Depletion of only the autoimmune B cells is a dream

• CATCR T cell therapy
• Autoantigen/T-cell Bispecific Ab (ATBis)
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