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Nouvelles thérapeutiques anti-lymphocytaires B

Etienne Crickx
Service de médecine interne, hopital Henri Mondor, Créteil

20 mai 2026 - Actualités néphrologiques

O .
prem— \ - INSTITUT MONDOR . /
thématiques I"I I nse rm |MRB ::: DE RECHERCHE ASSISTANCE H OP l TAUX U pEC FACULTE
:...m....uo,... 2, & BIOMEDICALE PUBLIQUE DE PARIS FPEC | oesave

7 1 \
de la santé et de la recherche médicale 7, ;“u"':" \‘\\\ \\\



Liens d’intérét

* Board : UCB, Sanofi, Incyte, Novartis
* Sessions formation : Amgen, Novartis, LFB, Sanofi



Nouvelles thérapeutiques anti-lymphocytaires B

Drug name Mechanism Phase Endpoint Results References

Adaptive immunity

BIIBO59 anti-BDCA2 11 SLE/CLE DAS28 w24 CLASI wi6 Successful NCT02847598
111 SLE SRI-4 w52 Ongoing NCT04895241
NCT04961567
INLN CRR w52 Successful Furie et al, (46)
LN CRR w76 Ongoing NCT04221477
LN PERR w104 Successful Furie etal. (107)
IISLE 1gG anti-dsDNA w52 Successful Shipa etal. (102)
I1LN Safety (met); Secondary: Failed Atisha-Fregoso
CR or PR w48 (not met) etal. (105)
1T SLE Remission w52 Failed Aranow et al. (104)
11 SLE BICLA w24 Successful NCT02804763
1 SLE BICLA w48 Ongoing NCT04294667
I1SLE Resolution of arthritis or Successful Wallace et al. (108)

Clinical trials in SLE are slowly on the rise

Drug trials in SLE by start year as percentage of autormmune disorder trials inrtiated sach yoor
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Nouvelles thérapeutiques anti-lymphocytaires B

Déplétion lymphocytes B

Petites molécules

Déplétion plasmocytes

Anticorps monoclonaux

Inhibiteurs activation B BiTE

Anti-BAFF / APRIL CART cells

Inhibiteurs du
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Déplétion lymphocytaire B




Cibler le lymphocyte B

Bone marrow Periphery Bone marrow

Pro-B cell Pre-B cell Transitional Naive Germinal center Memory Plasmablast Plasma
B cell B cell B cell B cell cell

CD20 expression

CD19 expression

CD22 expression

CD27 expression Variable

cD38 expression [INNEGEGEGEGGEGGN | — -

Crickx et al, Kidney int 2020



Déplétion B incomplete

* Rare en périphérie au cours des maladies autoimmunes



Déplétion B incomplete
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Déplétion B incomplete
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* Rare en périphérie au cours des MAI

| P=0001 | | P<0.001 !

2001

* Influence des lésions glomérulaires /
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. 100 .

plasmatiques —- : '

’ L 4

- 0

0 . 1

PEX after dose 2 No PEX afterdose 2 PEX afterdose 3 No PEX after dose 3
Prior to dose 2| | Prior to dose 3 I [ Prior to dose 4
McDonald et al, JTH 2010

Allinovi et al, Nephrology Dialysis Transplantation 2026



Déplétion B incomplete

C Rates of B-cell depletion
over the first 3 cycles

100

p=0.022

* Rare en périphérie au cours des MAI v
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Echecs pharmacologiques — Anticorps anti-rituximab

* Fréquence variable selon la méthode de dosage et la pathologie:

* Rare en oncohématologie
* AAV 0%, PR 11%, SEP 30%, lupus 38%

Faustini et al, ART 2021
Wincup et al, ARD 2019



Echecs pharmacologiques — Anticorps anti-rituximab

* Fréquence variable selon la méthode de dosage et la pathologie:

* Rare en oncohématologie
* AAV 0%, PR 11%, SEP 30%, lupus 38%
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* Signification clinique controversée (déplétion plus courte)
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Echecs pharmacologiques — Anticorps anti-rituximab

* Fréquence variable selon la méthode de dosage et la pathologie:

, . SLE, retreatment
* Rare en oncohématologie

* AAV 0%, PR 11%, SEP 30%, lupus 38% il i
5.0% 10~
‘_ L ——ip——
£200000-

e Signification clinique controversée (déplétion plus courte) é | ..—.+ao
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* Association au risque de réaction 0

Faustini et al, ART 2021
Wincup et al, ARD 2019



Echecs pharmacologiques — Maladie serique

* Fréquence variable selon la pathologie

* Incidence estimée / 10° doses:
 Hémato-onco: 0.5
* MAI: 6.4
 SLE: 48.6

e Efficacité des anti-CD20 humanisés si retraitement nécessaire

Bayer et al, EJIM 2019
Vendramin et al, BJH 2019
Doyle et al, BJH 2022
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CD19+ cells

Présence de lymphocytes B mémoires résiduels dans la rate de patients en échec du RTX

Gated on COICD14/Live dead agua negatve cells
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CD20+ cells

CDT9b MFI

Les lymphocytes B mémoires résiduels ont un phénotype unique
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UMAP_2

UMAP_2

50

25 —

0.0 -

Les lymphocytes B mémoires résiduels ont un transcriptome unique
Memory B cells (scRNA-seq)
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Les lymphocytes B mémoires résistants au RTX contribuent aux rechutes
durant la reconstitution lymphocytaire B

Rituximab B-cell
l reconstitution
| I | | }
3 months 6 months 9 months 12 months
> < >
Primary failure Relapse after initial response

Diminution d’expression de 'immunoglobuline de surface et
O modulation du CD20 apres exposition au RTX

Memory B cells

i%;ﬁ

Long-lived plasma cells

Phénotype réversible apres disparition du RTX




Les lymphocytes B mémoires résistants au RTX contribuent aux rechutes
durant la reconstitution lymphocytaire B

Rituximab B-cell

l reconstitution
| I | | }
3 months 6 months 9 months 12 months
> < >
Primary failure Relapse after initial response

/ Resistant Memory B-cells ?

Long-lived plasma cells

Tolerance
breakdown ?

- Plasma cells
Ongoing germinal (different lifespan)
center response



Anti-CD20 de nouvelle génération :
une meilleure efficacité ?

Preuve de concept dans les hémopathies malignes (LLC)

Efficace en cas de maladie sérique / réaction au RTX

Données prometteuses chez des patients avec GEM réfractaire au
RTX, essais en cours

Obinutuzumab désormais recommandé par 'EULAR dans la néphrite
lupique en premiére intention

Focal segmanial gloemeruleaclercaa/minimal change diaease/nephrotic syndreons

Beaucoup d’autres indications, souvent mal évaluées et notamment

sans comparaison directe avec le RTX
Goede et al., NEJM 2014

Reddy et al., Rheumatology 2017
Faniourakis et al., ARD 2026
Rossi et al., Nephrol Dial Transplant , 2025



Cibler le lymphocyte B et le plasmocyte

Bone marrow Periphery Bone marrow
Pro-B cell Pre-B cell Transitional Naive Germinal center Memory Plasmablast Plasma

B cell B cell B cell B cell cell

CD20 expression

CD19 expression

CD22 expression

CD27 expression Variable
CD38 expression (NG | ]

BCMA expression

BAFF-R expression -]




Anti-CD19 — anticorps monoclonaux

* Inebilizumab : efficacité démontrée dans la NMO et la MAG4 (sans

comparaison directe avec RTX) /
Cree et al., Lancet 2019

* Tafasitamab : protocoles en cours Stone et al., NEJM 2025



Anti-CD19 — anticorps monoclonaux

* Inebilizumab : efficacité démontrée dans la NMO et la MAG4 (sans

comparaison directe avec RTX) /
Cree et al., Lancet 2019

* Tafasitamab : protocoles en cours Stone et al., NEJM 2025

e Blinatumomab (CD3 x CD19 Bi-specific T cell engager)
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Blinatumomab

1 patient avec PTI réfractaire traité avec le méme schéma :
Echec de traitement
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CAR-T cells anti-CD19

a Transduction method

Viral vector

Unmodified cell

CAR-encoding
DNA

CAR-expressing
cell

€ Cellular source

Tcells
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Schett et al, Nature Rev Rheum 2024
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b Type of procedure
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CAR-T cells anti-CD19 et plasmocytes a longue vie
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Maturation plasmocytaire

Compartiment PC CD19- initialement considéré
comme a longue durée de vie

Courte durée de vie et CD19+ ne sont pas
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Dép

etion B tissulaire

Treatment

Dose

CD19 CAR-T cells

MB-CART19.1 (Miltenyi),
1x10° cells/kg after CYC + Fluda

Obinutuzumab 1000 mgJ1J15
Rituximab 1000 mg J1J15
Blinatumomab 38.51g (days 0 to 4),

and 112pg (days 11 to 15)

Tur et al, ARD 2025

24 patients avec maladie autoimmune (SLE, RA, SSc, IIM)
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Déplétion B tissulaire

Lymph node Ganglion inguinal
Treatment Dose B_Ce” D 100004 10000~
. o 30007 ° — 8000 .\\
depletion 5o . : -l " & ,\\
MB-CART19.1 (Miltenyi) R T o B 3 mf 4y Ne N} g
- . lnienyi = 2007 3 ¥ Too0T ° e £
CD19 CAR-T cells - g 100% _ g oml | \
1x10° cells/kg after CYC + Fluda B % 5\ S g\ b
0 T T © T T L T '(1- r \. T T T T T t
Obinutuzumab 1000 mg J1 J15 92% FEFIEFELSFF R
g Y & & S i N Y = < X !
T T EFE LS T F L FEFES
Rituximab 1000 mg J1 J15 86%
Post-OBI ‘ Post-BLI Post-RTX - Pos.t-C

38.5ug (days 0 to 4),

[0)
and 112pg (days 11 to 15) 69%

Blinatumomab

HE

CD19+
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Cibler le lymphocyte B et le plasmocyte

Bone marrow Periphery Bone marrow
Pro-B cell Pre-B cell Transitional Naive Germinal center Memory Plasmablast Plasma

B cell B cell B cell B cell cell

CD20 expression

CD19 expression

CD22 expression

CD27 expression Variable

CD38 expression [ NEG_G—_G—— — ]

BCMA expression




lanalumab

BAFF

. ;\( \‘\ :

fBAFF-R
e O

* Anticorps monoclonal anti-BAFF-R

* Efficacité montrée dans plusieurs pathologies (Sjogren et PTI)

* Pas de comparaison directe au RTX

Event-free probability (%)

Placebo + eltrombopag
lanalumab 3 mg/kg + eltrombopag
lanalumab 9 mg/kg + eltrombopag

Cuker et al, NEJIM 2025
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Kaplan-Meier Estimates of TTF

—— Placebo + eltrombopag
lanalumab 3 mg/kg + eltrombopag
—— lanalumab 8 mg/kg + eltrombopag
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Time (month)

51 45 33 13 1 8 8 7 6 - 3 3 1 1 0
51 46 31 26 17 14 12 9 6 - 3 1 1 0 0
50 46 38 26 20 17 12 7 2 1 0 0 0 0



Déplétion plasmocytaire




Cibler le lymphocyte B et le plasmocyte

Bone marrow Periphery Bone marrow
Pro-B cell Pre-B cell Transitional Naive Germinal center Memory Plasmablast Plasma

B cell B cell B cell B cell cell

CD20 expression

CD19 expression

CD22 expression

CD27 expression Variable
CD38 expression (NG | ] |
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Anti-CD38&

* Données avec Daratumumab, Mezagitamab, CM313 (PTI, AHAI, SLE)
* Efficacité (tres) rapide chez les patients répondeurs (PTI: 40- 50 %)
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Anti-BCMA BiTEs (teclistamab, elranatamab

* Nombreux case reports

* Efficacité tres rapide (et
systématique ?)

* CRS (peu séveres) et
hypogammaglobulinémie++

Tablke 1. Chamcteristics of the Patients at Baseline and atter Teclistamab Therapy.*

Varable Patient Number

1 5 6 2 3 8 ] 7 9 10
At bassline
Disease diagnosis Systemi Systemic Sy stemic Primary Idiopat hic Idiopathic  Rheumatoid  Gravesdis  1gGa-related  IgG4-related

sderosis sderosis sclerosis Sjegren's inflammatory inflammatory  arthritis ease disease disease
syndrome myositis myositis
Age — ¥t 60 61 51 57 24 44 52 3l 66 56
Sex Female Male Female Female Fernale Fermale Fernale Male Male Male
Disease duranon — yr 9 2 4 2 3 2 28 1 05 8
Arthritis No No No Yes Yes No Yes No No No
Myasitis No No No Yes Yes Yes No Nao No No
Skin manifestation Yes Yes Yes Yes Yes No No No No No
Interstitial lung disease Yes Yes Yes Yes Yes No Yes No No No
Smallvessd vasaulitis No No No Yes Yes No No No No No
Antinuclearantibodies — titer 1:3200 1:1000 1:3200 1:10,000 0 1:3200 0 0 0 0
Spedfic autoantibodies P -Scl M-Sl PM-Sd, Th/  Ro, La, PL-7 MDA 5 Mi-2 cCPz, TRAK NA NA
To, Ra MCV
C-reactive protein — mg/liter 0.7 6,5 26 75 10,7 23 17.3 02 52 16.6
Previous ¢s/ts/bDMARDs — no. 4 6 5 6 S S 11 1 3 6
Previous Bcell depletion Yes Yes Yes Yes Yes Yes Yes No Yes Yes
Safety amalysis results
Length of follow-up after first dose 15 11 7 13 10 7 11 8 S 5
—mo
Cumulative dose — 1 176.3 242.2 2208 1833 178.8 183.2 211.2 242.5 2632 303.6
Grade of oytokine rdease syndrome 1 2 2 2 0 2 0 1 1 1
Hypegammaglobulinemiat Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Infection URTL GI URTI URTI Cutaneous um URTI HSV, URTI URTI, GI URTI URTI
Severe infedion Gl NA NA NA Cutaneous NA NA Gl NA NA
SaTely Mmeasires alpasame o d aner
therapyi:

MRSS at baseline— U 39 34 10 NA NA NA NA NA NA NA
MRSS at bllowup— U 24 22 9 NA NA NA NA NA NA NA

Bucci, NEJM 2025




Anti-BCMA — dép

etion B

Expression de BCMA sur les précurseurs B

Mais déplétion rapide des B matures apres BiTE anti-BCMA
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Anti-SYK

Fostamatinib, Sovleplenib...
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Ibrutinib, rilzabrutinib, zanubrutnib... (PTI)
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* Anti-BAFF : belimumab
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* Bloqueurs BAFF / APRIL: telitacicept,
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Nipocalimab, efgartigimod,
Rozanolixizumab...
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Anti — complément

Iptacopan (anti-B), Pegcetacoplan (anti-
C3), Sutimlimab (anti-C1s), Ravulizumab
(anti-C5)... Liver
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CDER proposes to withdraw approval of TAVNEOSTQH:) Toatmedad TS

Today, the Center for Drug Evaluation and Research (CDER) proposed that TAVNEOS
Statements {avacopan) be withdrawn from the market because new information indicates that

Drug Alerts and

TAVNEOS has not been shown to be effective for its approved use, and because the
appiication that resuited in FDA approval contained untrue statements of material fact.
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comments cell .‘\ (proteosome inhibitor)
- B cellt | Daratumumab, TAK-079
TAVNEOS was approved on October 7, 2021, and is used together with glucocorticoids l|fL°d Treg 4 (Anti-CD38 Ab)
8, A nction .
and other standard-of-care medications to treat adults with severe active anti-neutrophil Anti-BAFF / APRIL
cytoplasmic autoantibody (ANCA)-associated vasculitis (granulomatosis with polyangiitis Anti-BCMA
and microscopic polyangttis), a group of rare diseases that cause inflammation in small- -
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As explained in the proposal to withdraw approval of TAVNEOS, new information that only //
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Quel choix de traitement ?

* Choisir la bonne cible pour la bonne maladie
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Quel choix de traitement ?

* Choisir la bonne cible pour la bonne maladie
* Choisir le bon traitement pour le bon patient

Depletion efficacy

Monoclonal Bispecific T cell CAR-T cells
antibodies engagers antibodies



Quel choix de traitement ?

* Choisir la bonne cible pour la bonne maladie
* Choisir le bon traitement pour le bon patient

* Anticiper les toxicités

Depletion efficacy

Monoclonal Bispecific T cell CAR-T cells
antibodies engagers antibodies

Safety (and cost)



Nouvelles thérapeutiqgues ? A quel prix ?
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Adaptive immunity
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CDER proposes to withdraw approval of TAVNEOS

T Today, the Center for Drug Evaluation and Research (CDER) proposed that TAVNEOS

Sttnacts (avacopan) be withdrawn from the market because new information indicates that
TAVNEOS has not been shown to be effective for its approved use, and because the
appiication that resuited in FDA approval contained untrue statements of material fact.
Once this proposal is published in the Federal Register, this webpage will be updated with
a link to the docket where interested persons may view supporting materials and submit
comments

TAVNEOS was approved on October 7, 2021, and is used together with glucocorticoids
and other standard-of-care medications to treat adults with severe active anti-neutrophil
cytoplasmic autoantibody (ANCA)-associated vasculitis (granulomatosis with polyangiitis
and microscopic polyangtitis), & group of rare diseases that cause inflammation in small-
to-medium-sized blood vessels. Tavneos does not eliminate glucocorticold use

As explained in the proposal to withdraw approval of TAVNEOS, new information that only
became known to CDER more than three years after approval shows that unblinded study
personnel manipulated the results of the pivotal clinical study so the drug looked effective
when the original analysis did not support that conclusion. The applicant also did not
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Conclusions

 Une myriade de nouveaux traitements anti-B en concurrence pour une meilleure déplétion

e Des traitements anti-plasmocytaires rapidement efficaces chez des patients réfractaires

Mais au-dela des effets d’annonce...

* Une preuve de supériorité par rapport au RTX restant a faire dans beaucoup d’indications

Une sécurité d’emploi a moyen/long terme a démontrer

Un cout important pour la société

Une corticophobie au coeur des préoccupations, mais ne devant pas tout justifier

Il reste du travail pour optimiser les traitements existants...
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