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Sjºgrenôssyndrome or disease

Å A systemic autoimmune disease
Â Auto-immune epithelitis

Å Epidemiology : 
Â Prevalence : 0.06 to 1/1000 

ÂSex ratio : 9 women / 1 man

Å Primary or associated to :
Â RA

Â Lupus 

Â Dermatopolymyositis

Â scleroderma

Cornec and Chiche. Ann Rheum Dis 2015.



Clinics of Sjºgrenôs

ĀProfound 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



The immunological mechanisms of Sjºgrenôs

Å The type 1 IFN signature and its origin
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Genetic association of genes involved in 
the type 1 IFN pathway

Nordmark ACR 2008 (712)
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Å Combined cohorts :

GRR 3R/3R vs 3R/4R or 4R/4R: P=6.6.10-6ïOR 2.0 ; CI 95% (1.5 ï2.7)

Miceli-Richard et al, Arthritis Rheum. 2009 Jul;60(7):1991-7.
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IRF5 expression in PBMCs
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functional in Sjºgrenõs 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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ÅDNA and mRNA from 30 patients included in the ASSESS cohort (French 

Prospective Cohort of 400 Sjºgrenôs 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 ?

Å Epstein Barr Virus:

Â Detection of EBV in tissue biopsies from patients with pSS

Å Retrovirus: HTLV-1:

Â Link between HTLV-1 and pSS in Japan 

Å Hepatitis C Virus:

Â Salivary lymphoid infiltrate in HCV-infected patients

Å Coxsackievirus:

Â Controversial results

Å Abnormal expression of endogeneous retroviral sequences

Â i.e. LINE or ALU sequences

Â 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



Å 1- Hypothesis: Ab response 

to T-independent Ag (TI-2) 

which stimulates MZ B cells 

requires innate immunity

Å Immunization with NP Ą

absence of IgM response if 

absence of:

Å DNA sensor: 

cGASĄcGAMPĄSTING

Å RNA sensor: RIG-I Ą MVAS

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



Å 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

Å 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, 801ï807



IFN type I, type IIé type III

Ha et al. Clinical and Experimental Rheumatology 2018
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B- cell activation in Sjºgrenõs

Å þ Immunoglobulin level

Å þserum light chain level

Å þbeta2 microglobulin level

Å Presence of ectopic germinal 

centers in 20% of patients

Å A 10 to 20 fold increased risk

of lymphoma

Å Moutsopoulos et al J Immunol 1983

Å Youinou et al Clin Exp Rheumatol 1988

Å Gottenberg et al Ann Rheum Dis 2006 

Å Michaski et al N Engl J Med 1975

Å Gottenberg et al Ann Rheum Dis 2005

Å Theander et al. Ann Rheum Dis. 2011

Å Gottenberg et al PlosOne 2013

Å Quartuccio et al Rheumatology 2013

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



The BAFF system
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secretion



BAFF Transgenic mice

ÅBiological features

Â Increase in peripheral B cells 

Â Increase in serum Ig

Â Increase in serum auto-antibodies (RF, Anti-

DNA)

ÅClinical features

ÂAutoimmune glomerulonephritis

ÂPolyarthritis

ÂAuto-immune Sialadenitis

ÂB-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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The Relationship Between BAFF and IL-6 in 

SjºgrenôsSyndrome

Yoshimoto K et al; ART, 2011
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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


