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Cibler les lymphocytes B pour traiter (guérir ?)
la maladie de Sjogren
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Agenda

e Pourquoi cibler les LB ?

e Comment cibler les LB ?
* En les détruisant ? Déplétion, faut-il aller plus profond ?
* Enles modulant ? Cibler la coactivation/la signalisation des LB
* En éliminant les anticorps ? Et notamment les autoanticorps

* En détruisant seulement les méchants ? Le phantasme des thérapies ciblant les
clones auto-réactifs

 OQu cibler les LB en France ?
e La création du C3lI
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e Pourquoi cibler les LB ?



Rituximab

* Maladies autoimmunes (PR) = facteur de risque de lymphome

892 Ann Rheum Dis 2001:60:892-8593

Lymphoma in a patient with rheumatoid arthritis
receiving methotrexate treatment: successful
treatment with rituximab

M Stewart, V Malkovska, ] Krishnan, L. Lessin, W Barth

The sustained remission of our patient’s RA
for more than two years after the use of rituxi-
mab was surprising but has now been de-
scribed in five other patients."” The mechanism

is unknown but may be due to the profound B
lymphocyte depletion that occurs.



Rituximab

Efficacité clinique du rituximab dans la PR

RCT évaluant l'efficacité et la tolérance du rituximab (1gx2 IV), en
association au MTX, en comparaison au MTX seul, 4 6 mois, chez 517
PR actives, en échec d’au moins un anti-TNF (REFLEX).

P<0.0001

15 15
J J :
- : .l.

Moderate Good Low Remission
rasponsa |1+.~'~p-:)r1.-:1+ isaase

o
B
[=
o
T
o
.\‘:\

EULAR criteria

O Piacebo (N=201) £ Piacebo (N=201)
B Rituximab (N=298) B Rituximab (N=298)

Cohen S et al. Arthritis Rheum 2006:;54:2793-2806.
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Etude Mainritsan : Rituximab vs Azathioprine en

traitement d’entretien

Résultats

Durée moyenne de suivi : 38,6 mois
[33,5-45,2]

AZA : 26/54 rechutes majeures (48,1 %)

RTX : 7/55 rechutes majeures (12,7 %)

Tolérance

Déces : 3/54 groupe AZA versus 0/55
groupe RTX
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B cell functions

antibody production
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* Comment cibler les LB ?
* En les détruisant ? Déplétion, faut-il aller plus profond ?



Sjégren’s and rituximab

itz & Rheomstiso (Al e Care % Rasannch)
Val. §7. Mo, h 16, 207, pp 310-317

lligge of REewmsbology

s '|_-'t,:'_

Improvement of Sjogren’s Syndrome After Two
Infusions of Rituximab (Anti-CD20)

- i VALERIE DEVAUCHELLE-PENSEC,® YVON PENNEC + JOHANNE MORVAN? JACOUES-OLIVIER PERS,”
Arthritis & Rheumatism (Arthritis Care & Ressarch) CAPUCINE DARIDON.? SANDRINE TOUSSE-JOULIN? ANNE ROUDAUT.? CHRISTOPHE TAMIN.?
Vol. 49, No. 3, June 15, 2003, pp 394—398 YVES RENAUDINEAL? ISABELLE QUINTIN ROUE? BEATRICE COCHENER,? PIERRE YOUINDU? anp
o e " ' ALAIN SARADY?

Table 1. Clinical and laboratory test result changes from baseline to weeks 12, 24, and 26*
P P P
Weeks Weeks Weeks
Week 0 Week 12 0-12 Week 24 0-24 Week 36 0-36
Global disease VAS, 719 134 64.3 = 23.2 0.53 56.4 + 26.6 0.033+ &5+ 30 0.03+
mIn
Pain VAS, mm 60.4 = 19.2 48.8 + 28.3 0.19 40.6 + 25.5 0.02t1 33+ 28 0.006+
Fatigue VAS, mm 77.3 £ 145 6.9 * 28.4 0.001+ 54.6 = 30.2 0.005+ 58 + 31 0.006+
Dryness VAS, mm 84 +119 h7.68 + 29.3 0.036+ h2.4 + 325 0.005t ha + 30 0.006%
Tender point count 45+ 6 2.0+ 532 0.035¢% 1.8+ 15 0.049+ 280 +47 0.027%
Tender joint count 6.0 = 10.9 4.8 *11.7 0.175 1.8* 4.8 0.16 2.7+08 0.017+
Swaollen joint count 1.0 = 0.9 0.3 * 0.6 0.94 0x0 0.16 0+0 0.15
Salivary flow rate, 0.1 =01 0.1*01 0.35 0.18 = 0.26 0.35 0.12 + 0.1 0.86
ml/minute
Schirmer test, mm 84 *+8.3 8.1 * .86 0.95 L1 E D 0.63 9.0+ 7.8 0.79
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Patients with =30-mm improvement in VAS score, %71
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Salivary gland B-cell dynamics mirror blood B-cell
depletion and repopulation
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Mechanistic Biomarker: CD20+ B-cell Depletion in
Salivary Gland Biopsies (Completer Population)

In contrast with placebo, belimumab and rituximab monotherapies, salivary gland biopsies from belimumabl/rituximab showed near

complete CD20+ B-cell depletion (at Week 24)

Placebo Belimumab/rituximab
10000 - \ 10000 -

~ 1000 - 1000 -

£

E

®s 100 A 100 -

]

(3]

m

+ 10 - 10 -

[=}

N

[a)

O 1 4 1

0,1 0,1
Baseline Week 24 Baseline Week 24

Median (IQR
at?sc;fl;éQ ) 418 (21-763) 93 (55-518) 88 (13-252) 0 (0-1)
number of n=8 n=8 n=15 n=10
CD20+

B cells/mm?2

IQR, interquartile range

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
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D’autres cibles sur les LB ?

B cells

Bone marrow Blood Germinal Blood Tissue
centres

OO0 W@

Pro-Bcells Pre-Bcells Immature Mature Activated Plasmablast Plasma cells
B cells B cells B cells

(D19 =« >

CD20

(D22

(D38

(D138

BCMA

BAFF receptor

A
v

A
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A
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Comment améliorer la déeplétion B ?

Améliorer les monoclonaux

Diversifier
les cibles

Rituximab Obinutuzumab lanalumab Inebilizumab

Immunothérapies
intensives

Cytotoxicité 21 /

Anti-CD20 Anti-BAFFR Anti-CD19




lanalumab: an Anti-BAFF-R Ab that combines B-cell depletion and BAFF/BAFF-R inhibition
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McWilliams EM et al. Blood Adv. 2019 Feb 12;3(3):447-460.
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ates significant reduction in
disease activity in patients with Sjogren’s Disease
Efficacy and safety results from two global Phase 3
randomized, placcbo-conrrollcd double-blind
studies (NEPTUNUS-1 and NEPTUNUS-2)
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Li3Al Therapeutic trials with associated translational projects

_/*-U- 1227 ‘
SAS57 )

A mechanistic study to understand the mechanism of action of lanalumab for pSS

Inclusion of 20 pSS patients

| < 2 y after last dose >
I 3-5w >| 6ém >| 2m >| < 21 m (upon B-cell recovery) >

Run-in

) NOVARTIS

Treatment
Dose1 Dose2 Dose3 Dose4 Dose5 Dose6 EOT
D29 D57 D85 D113 D141 D169

Follow up
Mandatory Conditional (B cell-<dependent)
wi3 W46 W59 W72 W85 WIg W111 W124EOS

Screening Baseline
D-28 D2t01

2 ) o

Immunophenotyping (IMC Hyperion)
Transcriptomics (scRNA Seq)

Salivary gland ultrasonography

Immunophenotyping (CyTOF)
- Transcriptomics (scRNA Seq)
" Cytokine profiling
Serum/saliva biomarker discovery
Blood PK/PD
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Evaluation of the dual mode of
action of ianalumab (VAY736) in
the circulation and salivary gland
tissue of patients with Sjogren
Disease: results from a phase 2
mechanistic study
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Table 1 Clinical outcomes

Characteristic

ESSDAI

ESSPRI

PhGA

PaGA

IDEEL

Stimulated salivary flow rate (mL/min)
Unstimulated salivary flow rate (mL/min)

Average Schirmer’s test

Baseline
Mean (SD)

8.8 (4.6)
7.0(1.4)
39.0 (11.3)
63.5 (16.1)
63.1 (19.6)
0.6 (0.7)
0.1(0.1)

3.7 (4.8)

Week 25
Mean (SD)

7.3(4.7)
47 (24)
24 4 (8.8)
445 (25.8)
50.0 (26.1)
0.7 (0.8)
0.1(0.2)

6.2 (8.5)

Change from Baseline
(mean with 95% CI)

-1.5(-3.16, 0.1)
-2.3(-3.41,-1.1)
-14.6 (-21.41, -7.77)
-18.9 (-28.13, -9.75)
-13.1 (-21.92, -4.26)
0.2 (0.01, 0.33)
0.0 (-0.03, 0.06)

24(0.09,4.38)

ESSDAI, EULAR Sjogren's syndrome (SS) disease activity index; ESSPRI, EULAR Sjogren’s Syndrome Patient-Reported Index;
IDEEL, Impact of Dry Eye Disease on Everyday Life; PaGA, Patient's global assessment; PhGA, Physician's Global Assessment of

Disease Activity.



Figure 1. Reduction in the number of circulating B cells at Week 25 (A) in relation to BAFF-R expression at Baseline (B)
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Figure 2. Week 25 vs Baseline pseudobulk differential expression analysis volcano plot for naive B cells (A) and GSEA in plasmablasts (B)
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Figure 3. A representative example of labial salivary gland biopsy section stained for CD3/CD20, including ROI in blue, and section stained for
Hyperion analysis of B cells at Baseline and Week 25
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Comment dépléter plus/mieux les LB ?

* La révolution des CAR-T cells en hématologie

T NEW ENGLAND JOURNAL of MEDICIN

ORIGINAL ARTICLE

Chimeric Antigen Receptor T Cells
in Refractory B-Cell Lymphomas
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il 1 - Préléevement
de lymphocytes T

2 - Modification
._ génétique des
récepteur Jymphocytes T
CAR

' 3 - Multiplication des cellules
' CAR-T et réinjection au patient
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CD19-CAR T-cell therapy induces deep tissue
depletion of B cells
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CART-cell therapy in autoimmune diseases: where are we

and where are we going?
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discontinuation
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inflammatory
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days -S' -‘4: _3);
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Discontinuation of
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immunosuppressive drugs as
of the final follow-up
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(P12-17)%3
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antibody that was
positive again after
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Idiopathic inflammatory
myositis (P18)*

Fludarabine 25 mg per m*
per day intravenously
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day-3)
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Systemic sclerosis
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inflammatory
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Les limites des CAR-T anti-CD19 autologues

* Leur prix |
* La lourdeur logistique de leur préparation

* Leurs effets secondaires
* Immunodépression
* CRS Cytokine Release Syndrome
* ICANs Immune Effector Cell-Associated Neurotoxicity Syndrome

* Lymphomes/leucémies de clones CAR-T ?



Les T cell engagers : une alternative aux CAR-T?

Cytotoxicité Cytotoxicité

CAR-T cell T-cell engagers (TCE)




Les T cell engagers en hématologie

CD19 : B / plasmablastes CD20 : Lympho B BCMA => Plasmocytes
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Cibler le plasmoyte avec le Teclistamab

t

1x Maintenance
Teclistamab,

1.5 mg/kg

Une patiente de 23 ans avec lupus systémique multiréfractaire
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Treat-to-target biologique : traiter
jusqu’a négativation de I’Auto-anticorps ?

Alexander T et al., N Engl J Med 2024;391(9):864-866.

Hagen M et al., N Engl J Med 2024;391:867-869



Agenda

e Comment ciblerles LB ?

* En les modulant ? Cibler la coactivation



CD 40 inhibition

Non-canomical NF-x1 pathway Canonical NF-x13 pathway
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CD 40 inhibition in Sjégren

Dazodalibep (DAZ), a nonantibody fusion protein that acts as a CD40L antagonist, blocks
costimulatory signals between T and B cells and antigen-presenting cells, including

epithelial cells
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BTK inhibition in Sjogren

Figure 1. Change from baseline in ESSDAI total score over 24 weeks
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Agenda

e Comment ciblerles LB ?

* En éliminant les anticorps ? Et notamment les autoanticorps



FcRn inhibition
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Ou en est-on aujourd’hui ?



nature > nature reviews drug discovery > from the analyst's couch > article

FROM THE ANALYST'S COUCH I 12 May 2025

The race toreset autoimmune

e
diseases
a Indication (with 8+ trials)
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Agenda

 Qu cibler les LB en France ?



Club immunothérapies intensives dans les
IMIDs

* Groupe pluridisciplinaire
* National
e Structuration par le biais d’une association

* Objectifs:
=» Promouvoir l'utilisation d’immunothérapies intensives dans les IMIDs
» Clinique : essais et hors essais

» Recherche fondamentale et translationnelle o ';-m._
» Formation des professionnels de santés e i
¢
=>» Structuration d’un reseau national en lien avec FAI2R Fa I 2 r
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Contexte Forces & périmetre
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