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Sjögren’s syndrome or disease

 A systemic autoimmune disease
 Auto-immune epithelitis

 Epidemiology : 
 Prevalence : 0.06 to 1/1000 

 Sex ratio : 9 women / 1 man

 Primary or associated to :
 RA

 Lupus 

 Dermatopolymyositis

 scleroderma

Cornec and Chiche. Ann Rheum Dis 2015.



Clinics of Sjögren’s

 Profound drecrease of quality of life

Frequent clinical 

symptoms

Fatigue DrynessPain

Arthralgia

Arthritis

Myalgia

Oral, ocular

Cutaneous, vaginal, 
bronchial

Psychological 

consequences



Complications

Neurological

Serious complications

Lymphoma Renal Pulmonary

Other complications

Raynaud Purpura Synovitis Parotid 

enlargement
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Genetic association of genes involved in 
the type 1 IFN pathway

Nordmark ACR 2008 (712)
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 Combined cohorts :

GRR 3R/3R vs 3R/4R or 4R/4R: P=6.6.10-6 – OR 2.0 ; CI 95% (1.5 – 2.7)

Miceli-Richard et al, Arthritis Rheum. 2009 Jul;60(7):1991-7.
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IRF5 expression in PBMCs
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The IRF5 promoter CGGGG in/del association is 
functional in Sjögren’s syndrome

IRF5 expression in
salivary gland epithelial cells

after reovirus infection
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IRF5 expression at baseline
in salivary epithelial cells
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 DNA and mRNA from 30 patients included in the ASSESS cohort (French 

Prospective Cohort of 400 Sjögren’s patients)

Miceli-Richard et al, Arthritis Rheum. 2009 Jul;60(7):1991-7.





Presence of an IFN signature in SS
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IFN signature and phenotype

Hall et al. A&R 2015



What drives this interferon signature ? Viral triggers ?

 Epstein Barr Virus:

 Detection of EBV in tissue biopsies from patients with pSS

 Retrovirus: HTLV-1:

 Link between HTLV-1 and pSS in Japan 

 Hepatitis C Virus:

 Salivary lymphoid infiltrate in HCV-infected patients

 Coxsackievirus:

 Controversial results

 Abnormal expression of endogeneous retroviral sequences

 i.e. LINE or ALU sequences

 By epigenetic dysregulation (i.e. demethylation) ? 

Saito et al JEM 1989

Mariette et al, AJM 1991

Terada et al, Lancet, 1994

Haddad et al, Lancet, 1992

Gottenberg et al, A&R, 2006

Triantafyllopoulou A et al, A&R, 2004



Iwakiri D et al. J Exp Med 2009;206:2091-9 

The majority of the released EBER RNA from EBV exists as a complex with 

La/SSB and the complex is stimulatory for TLR3



Hung T et al. Science 2015;350:455-9



• 1- Hypothesis: Ab response 

to T-independent Ag (TI-2) 

which stimulates MZ B cells 

requires innate immunity

• Immunization with NP 

absence of IgM response if 

absence of:

• DNA sensor: 

cGAScGAMPSTING

• RNA sensor: RIG-I  MVAS

Zeng M et al. Science 2014;346:1486-92



• 2- Hypothesis: Since no exogenic nucleic acid is introduced, stimulation of 

endogenous retroviral sequences by immunization with TI-2 Ag, which is

mandatory for IgM response

• 3- BCR cross-linking, Btk and NF-kB are required for ERV induction

Zeng M et al. Science 2014;346:1486-92
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Type 1 but also type 2 IFN

SNP

Population

N(subject

/controls)

Odds 

ratio 95%IC Reference

rs7574865

USA 124/1112 1,46 1,09-1,97

Korman et al.

Genes and Immun 2008

rs7582694

Scandinavia 368/711 1,41 1,14-1,73

Nordmark et al. 

Genes and Immun 2008

rs7582694

France 378/635 1,57 1,27-1,93

Miceli-Richard et al 

Genes and Immun 2010

Lessard et al. Nat Genet 2013
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Type 1 but also type 2 IFN

Hall et al. A&R 2015



NK cells could be the type 2 IFN-secreting cells
Genetic association with a SNP of NKp30 and hyperexpression and function of Nkp30

Nocturne G et al. Science Trans Medicine 2013;5:195ra96

Presence of NK cells in labial salivary glands outside the foci
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Poly (I:C) stimulation worsens mouse models of Sjögren

with early NK-cell infiltration

Nandula SR et al, Oral Diseases (2011) 17, 801–807



IFN type I, type II… type III

Ha et al. Clinical and Experimental Rheumatology 2018
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B-cell activation in Sjögren’s

  Immunoglobulin level

  serum light chain level

  beta2 microglobulin level

 Presence of ectopic germinal 

centers in 20% of patients

 A 10 to 20 fold increased risk

of lymphoma

 Moutsopoulos et al J Immunol 1983

 Youinou et al Clin Exp Rheumatol 1988

 Gottenberg et al Ann Rheum Dis 2006 

 Michaski et al N Engl J Med 1975

 Gottenberg et al Ann Rheum Dis 2005

 Theander et al. Ann Rheum Dis. 2011

 Gottenberg et al PlosOne 2013

 Quartuccio et al Rheumatology 2013

 Lessard et al. Nat Genet 2013;45:1284-92.



The BAFF system

IFN  

IFNa  IL-10 Mono

M
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BR3 BCMA TACI
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Survival
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secretion



BAFF Transgenic mice

 Biological features

 Increase in peripheral B cells 

 Increase in serum Ig

 Increase in serum auto-antibodies (RF, Anti-

DNA)

 Clinical features

 Autoimmune glomerulonephritis

 Polyarthritis

 Auto-immune Sialadenitis

 B-cell lymphoma x2 (x30 in TNF ko mice)

Mackay, J Exp Med 1999; Khare, PNAS 2000; Groom, JCI 2002; Batten JI 2004



Involvement of BAFF (BLyS) in pathogeny of SS and induction of 
BAFF in epithelial cells with type 1 IFN or viral infection 

Expression of BAFF mRNA by SGECs after 

stimulation with different doses of IFNa
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Lavie et al. Ann Rheum Dis 2006.

• 2 SLE

• 2 SS

• 1 RA



The Relationship Between BAFF and IL-6 in 

Sjögren’s Syndrome

Yoshimoto K et al; ART, 2011
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The Relationship Between BAFF and IL-6 in 

Sjögren’s Syndrome

mono



IL-21

Kang et al. Arthritis Research & Therapy 2011, 13:R179

Gong et al. J Autoimmun. 2014 Jun;51:57-66.



SGEC and B cells

Culture 

15 to 21 days

Salivary gland epithelial

cells

Epcam+ 

CD90-

Salivary

gland biopsy

Riviere et al, EWRR 2019



SGEC and B cells

Riviere et al, EWRR 2019
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Mass spectrometry analysis of cellular 
subsets in blood and glands

 Blood: 49 pSS patients and 45 controls

 Salivary glands: 16 pSS patients and 13 

controls

Mingueneau at al, JACI, 2016



A six-cellular subtypes signature in the blood

Mingueneau at al, JACI, 2016



A six-cellular subtypes signature in the blood

correlated with biomarkers and with activity



Increase in: - DR+ CD8+ T cells, 

- Plasma-cells, 

- DR+ Epithelial cells

Mingueneau at al, JACI, 2016

A three-cellular subtypes signature in salivary glands



Plasma cells in the glands

Mingueneau at al, JACI 2016



Plasma cells in the glands

Szyszko et al. Arthritis Research & Therapy 2011, 13:R2



Correlations between blood and gland cellular 

subtypes and activity of the disease

Mingueneau at al, JACI 2016



Nocturne, G. & Mariette, X. 

Nat. Rev. Rheumatol. 2013;9:544–556



The immunological mechanisms of Sjögren’s

 The type 1 IFN signature and its origin

 The type 2 IFN signature and its origin

 The B-cell activation and its origin

 The cellular actors

 The mechanisms of lymphomagenesis



Lymphomas and Sjögren

 5% of patients with SS will develop lymphoma

 High rate of mucosal localizations

 Kassan 1978: ?/7

 Royer 1997: 12/16

 Voulgarelis 1999: 27/33

 Smedby 2006: 6/12

 Theander 2006: 4/11

 Most frequently in salivary glands, the targets of autoimmunity

 MALT histology (marginal Zone lymphomas). Possibility of 
DLBCL (transformation of marginal zone lymphomas ?)

 Escape of autoimmune B cells



• Parotid swelling

• Splenomegaly and adenopathy

• purpura

• Cryoglobulinemia

• Low C4

• CD4 T-cell lymphopenia

• Presence of ectopic germinal centers

• Focus score > 3

The classical predictive factors of lymphoma in SS

Review in Nocturne G, Mariette X. Br J Haematol. 2015 Feb;168(3):317-27 



BAFF up-regulation in Sjögren’s syndrome associated with 

lymphoproliferative disorders, higher ESSDAI score and B cell 

clonal expansion in the salivary glands

Quartuccio L, et  al. Rheumatology (Oxford). 2012 Aug 9. [Epub ahead of print]



• ASSESS: prospective cohort of 395 patients with pSS
• 18 patients with history of lymphoma (2 of them received rituximab in the past 12 months)



Nezos A et al. J Autoimmunity 2013

Mavragani et al ISSS Bergen 2015, Poster #S10.10
 BAFF-R polymorphism



Presence of ectopic GC like structures predicts lymphoma

In salivary glands from pSS patients: ectopic GC are functional and predict 

lymphoma occurrence

Amft et al. A§R, 2001

Bomabardieri et al. JI, 2012

Salomonsson et al. A&R, 2003

Theander et al. Ann Rheum Dis. 2011

Basso K, Dalla-Favera R. Nat Rev Immunol 2015

GC like structures in HES MSGB from a pSS patient



Rheumatoid factor and activity of the disease

are associated with lymphoma

• 77 patients with pSS and lymphoma compared to 154 patients with 

pSS matched on age and disease duration

Nocturne et al. Arthritis Rheum, in press



Autoantibody activity of lymphomas

complicating Sjögren

• Demonstration of a rheumatoid factor activity of membrane Ig in 2 

cases of lymphoma complicating Sjögren’s syndrome

• Homology of BCR from salivary MALT lymphoma with rheumatoid

factor (RF)

Martin, Arthritis Rheum 2000, 43, 908

Bende et al. J Exp Med 2005



Saadoun et al A&R 2013

Glauzy et al; A&R, 2018

Bende et al, A&R 2019

CD21 low and lymphoproliferation



Germinal and somatic genetic variations of TNFAIP3 (A20) in lymphoma 

complicating primary Sjögren’s syndrome

SNP OR 95% CI P 

rs13192841 0.988 (0.52 - 1.87) 0.9703 

rs2230926 3.359 (1.34 - 8.42) 0.009763 

rs6922466 0.8597 (0.42 - 1.76) 0.6784 

 Association of A20 SNP with pSS + Lymphoma

New concept: Germline abnormality in a gene 

Controlling NF-kB activation could promote 

lymphomagenesis in the context of auto-immunity

Study of 44 patients with pSS + Lymphoma

Exome sequencing of A20 in germline and lymphoma DNA in 20 patients

Nocturne al, Blood, Blood 2013 Oct 24. [Epub ahead of print]
A20 in MALT lymphoma

Gene reporter assay



Nocturne et al. Rheumatology, 2019



THERAPEUTIC 

INTERVENTIONS?



Les biomédicaments : pistes 
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Essais en cours dans le Sjogren

Study Drug Inclusion criteria
Primary 

endpoint

Estimated 

completion

EUCTR2014-

004523-51-GB

UCB5857

Pi3kinase inhibitor

ESSDAI ≥ 5
Anti-SSA/SSB
Sal. flow>0

ESSDAI change 

W12
Dec 2017

NCT01782235

ETAP

Tocilizumab

Phase 3

ESSDAI ≥ 5
Anti-SSA/SSB

Improvement 

ESSDAI ≥3
Jul 2018

NCT02149420
VAY 736, 

anti-BAFF-R m Ab

ESSDAI ≥ 6
ANA (≥ 1:160)
Anti-SSA/SSB
Sal. flow>0

ESSDAI change 

W12
Nov 2019

NCT02067910

ASAPIII

Abatacept

Phase 3

ESSDAI ≥ 5
Disease duration ≤ 7 
Positive parotid biopsy

ESSDAI W24 Dec 2018

NCT02334306

AMG 

557/MEDI5872, 

anti-ICOS-L  mAb

ESSDAI ≥ 6
Anti-SSA/SSB and IgG> 
16 g/L or RF +

ESSDAI change 

D99
Sept 2018

NCT03100942 Filgotinib et 
Tirabrutinib

ESSDAI ≥ 5
Anti-SSA/SSB

Critère 

composite 

patient et items 

biologiques à 

S12

Dec 2019



Coordinator: X Mariette

Sjögren’s syndrome: from Pathophysiology to treatment. Projects

 Towards a better stratification of the patients

Objectives

• To develop new clinical endpoints for 
use in future clinical trials 

• To identify discriminative biomarkers 
for stratification of pSS patients

• To set-up and perform an original 
multi-arm multi-stage (MAMS) 
clinical trial to validate the newly 
defined pSS endpoints and the 
identified biomarkers.
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