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Goals
• Sjogren’s Syndrome: semantics of primary and secondary SjS

• 2017 ACR/EULAR Classification Criteria

• Updates on SjS-specific antibodies

• Early assessment of organ involvement

• Patient reported outcomes

• Longitudinal assessment of organ damage

• Treatment strategies

• Future directions



A bit of history…
• 1888, the surgeon Dr. Johann Mikulicz reported to the 

Society for Scientific Medicine in Koenigsberg the case of 
a 42-year-old farmer presenting with painless bilateral 
swelling of the lacrimal and salivary glands. After 
complete surgical excision of the lacrimal glands, as well 
as both submaxillary glands, the patient seemed to feel 
better; died of peritonitis

• Dr. Henrik Sjögren (1899–1986), born near Stockholm

• Studied at the Karolinska Institute in Stockholm 

• Graduated as a medical doctor in 1927

• 1933: 19 patient case series of “sicca syndrome”, 13 of 
which had arthritis

• Wife Maria (also an ophthalmologist) helped collect 
patients

• Rose Bengal (tetraiodo-tetrachlor-fluorescein) and 
Schirmer’s test

• At 77: honorary member of the Swedish Rheumatological 
Society and attended the First International Symposium 
on Sjögren’s Syndrome



Sjogren Syndrome (SjS)
• Sjögren’s syndrome, a chronic process, is among the most commonly occurring 

rheumatologic diseases (0.3-1/K); 1:9 male: female. Avg age 50. Secondary SjS: SLE, 
SSc, RA, IIM

• The clinical hallmark of this disease (80%): 

 exocrinopathy (dry eyes and  mouth)

 MSK pain

 fatigue

• The disease often extends beyond the exocrine glands to seriously affect other organs 
systems (30-40%): esophagus, lungs, kidneys, muscle, joints, and nervous system 
(CNS/PNS)

• Patients with primary Sjögren’s syndrome develop MALT/non-Hodgkin’s B cell lymphoma 
at a substantially higher rate than the general population (by a factor of 15-20)

Mariette et al N Engl J Med 2018;378:931-9



Language Matters: “primary” vs. 
“secondary”→SjS Associated With

• Blurry lines distinguishing between primary and secondar

• “secondary” then less researched, often excluded form clinical trials, undertreated

• 30% of SjS are associated with POLYAUTOIMMUNITY: SLE, RA, SSc

• Historically the term ‘secondary’ SjS arose from a concept of chronically ‘pre’-activated 
lymphocytes causing non-specific and antigen-independent infiltration of the salivary and 
lacrimal glands, which were thought to be prone for a breach in immune tolerance

 SjS alone: parotitis, Raynaud’s phenomenon (RP), purpura, lymphadenopathy, myositis and renal 
involvement

 SjS/RA: interstitial lung disease and arthritis; worse Sharp score compared to RA alone

 SjS/SLE: higher prevalence of RP, arthritis and central nervous system involvement, and a lower 
frequency of lymphadenopathy; perhaps milder SLE

 SjS/SSc: similar phenotypes; perhaps milder SSc

F Kollert et al, Rheumatology 2020;59:1218–1225





Pathophysiology of pSS
• activation of mucosal epithelial cells from viral stimulation? or from 

abnormal production of endogenous viral elements.

• Activation of innate + adaptive immune system → autoantibody  production

• Type I and II IFN are present in the salivary glands: viral agents?

• Genome wide studies linked SjS to IFN genes

• Presence of germinal centers in the salivary glands → B-cell activation

• Presence of plasmablasts in the blood; plasma cells in the salivary glands 
and of activated CD8 T cells in the blood and glands

• B-cell activating factor of the tumor necrosis factor family (BAFF), a 
cytokine that promotes B-cell maturation, proliferation, and survival, is 
increased in primary Sjögren’s syndrome; BAFF is induced by type I&II IFN



pSS diagnosis

Shiboski CH, et al. Ann Rheum 

Dis 2017;76:9–16. 

doi:10.1136/annrheumdis-2016-

210571



A: H&E stain of  salivary gland biopsy

B: delineation of glandular tissue in red; 

FOCUS score: calculated by counting the number of foci, whose area is 
delineated within the black lines, dividing by the whole glandular surface 
area in mm2 and multiplying by 4 to give the number of foci per 4 mm2 
over the whole glandular area

Fisher BA, et al. Ann Rheum Dis 2016;0:1–8. doi:10.1136



Clinical 
Manifestations of SjS

• Dryness in mouth, eyes, vaginal, skin

• Fatigue, sweats, weight loss

• Organ specific symptoms/signs

 Glandular/Parotid gland enlargement

 GI: upper esophageal dysmotility, constipation

 Arthralgia/arthritis: nonerosive

 Rash-purpura-vasculitis-SCLE

 CNS, PNS

 ILD: LIP, NSIP

 Cytopenia

 Interstitial nephritis

 Myositis

 Lymphoma( MALT)



Initial Suggested SjS Evaluation
• Great PE:

 HEENT: inspect for parotid enlargement, feel SGD; check for LAD; periorbital tissue; dentition

 Lungs/heart: listen for end-inspiratory rales; search for P2, parasternal heave

 MSK: attention to synovitis; MMT8

 Skin: LCV, cryo, check for ulcerations

• Labs: CBC, CMP, CK/aldolase, ANA, ENA, RNA pol III, myomarker 3 (SSA 52kDa, U1-RNP, Pm/Scl), 
BNP, SUA, UPEP/SPEP, IgG/A/M levels, IgG subtypes, U/A, U Pr/Cr ratio, C3, C4, ANCA/MPO/PR3, 
histo/fungal, Hep B/C, HIV, RF/CCP, ESR/CRP, Quantiferon, D, Mg

• Xrays: hands, feet, pelvis (SIJ)

• CXR: mediastinal LAD, gross ILD, thymic tissue

• Echocardiogram (mention PAH in the requisition), PFT, HRCT, hallwalk?, VFSS/esophagram

• Salivary gland involvement: 
 Histopathology: minor salivary gland biopsy

 Sialography/Scan/US/MR/Sialometry

• Lacrimal gland involvement 
 Shirmer test

 Occular staining



Exclude Other Causes of Sicca
• HCV

• HIV

• Sarcoidosis

• Hyper IgG4

• s/p neck radiation

• GVH

• Drugs: diuretics, antihistamines, TCA, neuroleptics



FMS

• Widespread pain index (WPI): 0-19

• Symptom Severity scale (SS): 0-12

• Sensitive to change

• YES FMS if;

• WPI ≥ 7 & SS score ≥ 5

• WPI 3-6 & SS score ≥ 9

Wolfe et al. Arthritis Care & Res, oct 1, 2010



SjS antibodies

• Present 18-20 y before 
classifiable disease (like SLE, 
RA)

• Ro: 1-2 % CHB, 20% 
subsequent pregnancies

• α-fodrin autoantibodies: 29% 
of SjS but also up to 47% in 
SLE

• Novel antibodies: 

 autoantibodies to NA14

 Anti-PA28a antibodies 

 salivary gland protein 1 (SP-1)

 carbonic anhydrase 6 (CA6) 

 parotid secretory protein (PSP)

Fayyaz et al  Rheum Dis Clin North Am. 2016 Aug; 42(3): 419–434. 



Serologies Anti-Ro/SSA Ab
 Ab against Ro/SSA autoantigens  recognizing two cellular proteins:

 Ro60 or 60kDa localized in nucleus or nucleolus (TROVE2)

 Binds to RNA. Role in regulation of mRNA, hasten degradation of defective RNA, bind to 
cellular and viral RNA,

 Ro52 or 52kDa localized in the cytoplasm (TRIM21)

 Interferon inducible protein, E3 ubiquitin ligase- adding ubiquitin molecules to target 
proteins potentially enhancing degradation of proteasomes, may regulate mRNA, down 
regulates NFkB(inhibits kinase), inhibits Interferon Regulatory Factors (IRF)

 Most commercial labs  use a single test ”Anti Ro” for both antibodies using combination of 
both antigens

 Most frequently seen in pSS(Ro60 -67% and Ro52-75%) and SLE(Ro60-49% and Ro52-43%)

 but also in PM, DM, SSc, MCTD, PBC, rapidly progressive ILD

 May be the only positive Ab in >50% of  “ANA negative SLE”

 Ro 52 kDa is an “independent contractor”: not predictive of AIDs lone, but often found in 
association with SLE-, SSc-, IIM-, RA- specific antibodies; rapidly progressive ILD

 Commonly present in pts with Subacute Cutaneous Lupus

 Detectable in pts with SLE years or decades before dx of SLE



Anti SSB/La Ab
 Ab against La/SSb autoantigens  recognizing 47 kd cellular 

proteins:

 47kd localized in nucleus, also shuttles between nucleus and 
cytoplasm

 Participates in processing of non coding RNA- (r) RNA, binds 
(t) RNA, viral RNA( translation of viral RNA), potential 
regulation of m(RNA) stability and translation

 Specific Ab for SLE  and pSjS

 May be detected in mothers of children with neonatal lupus 
syndrome



Autoantibodies to Cytosolic 5′-
Nucleotidase 1A (cN-1A; NT5C1A)

• cN-1A: enzyme involved in the conversion of adenosine monophosphate →
adenosine; role in the dephosphorylation of nucleotides to nucleosides

• 2013: 2 independent groups found it specific to IBM (33–76% of IBM)

• Sera from pSS (n = 193) and SLE patients (n = 252), 5 European centers, 
using ELISA (Euroimmun AG) in a single laboratory:

 12% of pSS patients (range: 7–19%)

 10% of SLE patietns (range: 6–21%)

 No relationship w presence/absence of: anti-Ro52, anti-nucleosome, and anti-dsDNA 
in both pSS and SLE

 No relationship w frequency of muscular symptoms or viral infections

 + anti-cN-1A patients had more “other AID” 

Rietveld et al Front Immunol. 2018; 9: 1200 doi: 10.3389/fimmu.2018.01200 



Assessing Salivary Glands and 
Lacrimal Glands in SjS
• Imaging of Salivary glands: 

 US

 Sialography

 Scintigraphy

 MR

Assessment of Lacrimal Glands:

• Schirmer test

• Fluorescein ocular staining (ophthalmologist)



GI Involvement in SjS
• Esophageal dysmotility in 41% of a small series, mostly upper 1/3; no 

relationship with parotid gland function, antibodies, other SjS
manifestations; easily overlooked in the setting of oral sicca

• Chronic inflammatory pancreatitis, and hepatitis

• 67% have GERD

Tsianos et al Scand J Rheumatol Suppl 1986;61:151-5

Volter et al Dig Dis Sci  2004 Feb;49(2):248-53

Consider obtaining a detailed dysphagia history (early/late swallow, 

etc) and a functional esophageal study at baseline and as needed 

later:

▪ VFSS

▪ Esophageal manometry/pH-metry

▪ esophagram



Lung Involvement in SjS
• Most prevalent extra-glandular manifestation (9-75%) depending on methods

• Initial symptoms: cough, DOE, effort intolerance

• HRCT: ground-glass attenuation, thin-walled cysts, honeycombing, reticular pattern, 
small nodules and enlarged mediastinal lymph node

• PFTs: restrictive picture ↓FVC, ↓Dlco

• Swedish series: 22% prevalence, poor survival

• Most common: NSIP

• Most specific: LIP

Palm et al, Rheumatology, Volume 52, Issue 1, January 2013, Pages 173–179



Consensus Guidelines for Evaluation and Management of 
Pulmonary Disease in Sjogren’s

Lee et al CHEST 2021; 159(2):683-698





PAH in SjS (Again, DEI)
• Traditional knowledge that there is no PAH in SjS

• However:

 +Ro: more RP, more “cardiac”

 SjS is a glandular epithelitis; vasculitis, ILD common

 Personal observation: 1:5 of my SjS had PAH

• Turkish 43-patients series using RVSP ≥  30 mmHg by Echo doppler: 11 (23.4%)

• China series published in 2020:

 103 patients with pSS-PAH; 526 pSS-non-PAH

 anti-SSB (p<0.001, OR 4.095), anti-U1RNP antibodies (p<0.001, OR 29.518), age of pSS onset 
(p<0.001, OR 0.651) and the positivity of corneal staining (p=0.003, OR 0.409) = independent risk 
factors

 1-, 3- and 5-year survival rates were 94.0%, 88.8% and 79.0%

Kobak et al, Autoimmune Dis Vol 2014, Article ID 710401, 5 pages

Wang et al,  Eur Resp J 2020 56: 1902157 DOI: 10.1183/13993003.02157-2019



EULAR Sjögren’s Syndrome (SS) Disease 
Activity Index (ESSDAI) 

EULAR Sjögren’s syndrome (SS) Patient 
Reported Index (ESSPRI)





ESSPRI (0-10, MCID 1)



ESSDAI
0-123

MCID ≥ 3

Entry criteria or SjS RCTs: ≥ 5 



ESSDAI Domains: Constitutional and 
LAD



ESSDAI: Glandular and Joints



ESSDAI Domains: Cutaneous and 
Pulmonary



ESSDAI Domains: Renal



ESSDAI Domains: Muscular and 
CNS



ESSDAI Domains: PNS 



ESSDAI Domains: Hematologcal and 
Biological 



Risk Factors for Developing Lymphoma 
in SjS
• Risk for B cell Lymphoma  15-20x vs gen pop lifetime risk ( 5-10%)

• Attributed to chronic B-cell activation; mechanisms unknown: chromosomal translocations, 
mutations of the tumor suppressor gene p53; aberrant immune mechanisms

• Mostly mucosal associated lymphoid tissue (MALT) in salivary glands ( 1000 fold in SjS);  
aggressive B-cell non-Hodgkin’s lymphoma 

• Series form U of Athens identified: +Ro/La/RF; ↓C4; Salivary gland enlargement, LAD, RP, 
monoclonal gammopathy → The probability of NHL development was 3.8% for patients 
presenting with ≤2 risk factors, 39.9% for those having 3 to 6 risk factors and reached 100% in 
the presence of all 7 risk factors

EVERY 1-2 YEARS: CBCD, SPEP,UPEP, RF, C3,C4, CRYOGLOBULINS

IF HIGH RISK, MONITOR EVERY 6 MONTHS

GOOD PHYSICAL EXAM

Fragkioudaki et al Medicine (Baltimore). 2016 Jun; 95(25): e3766



SjS Treatment: Need for DEI!!!
• No FDA approved treatments

• Thought that SjS is a benign disease; “Fibro fear”

• Unconscious bias that it is mostly secondary to other CTDs

• Heterogeneous disease: timeline of progression to extraglandular manifestation 
unknown

• Often highly symptomatic SjS don’t have internal organ involvement, while low 
sicca (who don’t search care) do

• No available solid registries in the US; different than European SjS

• Fear of lymphoma

• Lack of a robust, sensitive-to-change, outcome measure

• Treatment currently relies on sialagogues and organ-directed therapies borrowed 
from SLE/CLE, RA, ILD



Managing Xerostomia
 Oral hygiene; avoid alcohol and smoking (reduce periodontal disease)

 Saliva replacement products, Sugar free chewing gum 

 Sialagogues/Muscarinic agonists for pts with reduced salivary gland function

 Multiple placebo controlled trials showing improved salivary flow(3)

 Pilocarpine 5mg every 6 hrs ( 1) 

 Cevimeline 30mg every 8 hrs (2)

 Best doses in balancing efficacy and side effects( 3)

 N –Acetyl cysteine may be an  alternative (4)

 Small open label trial: 26 pts, improved ocular soreness, irritability, halitosis, 
thirst,

1.Vivino FB. Arch Intern Med 1999; 159:174–181.

2.Petrone D.Arthritis Rheum 2002; 46: 748–754.

3.Ramos-Casals. JAMA 2010;304(4)452-460

4.Walters, MT. Scand J Rheumatol suppl 1986;61,253-8



Managing Xerophtalmia
 Preservative-free tear substitutes for daily use

 Ocular lubricating ointments at night 

 Immunomodulatory: 

 CSA 0.05% twice daily topical for moderate to severe dry eye(1,4)

 Punctal plugs(2) 

 Systemic rx –Pilocarpine(3)

 Topical NSAIDS or topical  corticosteroids reserved for severe 
refractory ocular dryness- should be prescribed by 
ophthalmologists(Marsh)

1.Leonardi A. Eur JOphthalmol 2016; 26: 287–296

2.Foulks GN,. Ocul Surf 2015;13: 118–132

3.Vivino FBArch Intern Med 1999; 159:174–181.

4. Ramos-Casals. JAMA 2010;304(4)452-460



Systemic SjS Treatment
 Commonly used Rx: HCQ, MTX, AZA, CSA

 HCQ open label studies positive results

 HCQ in a RCT no benefits(1)

 19pts, 2 yr crossover, HCQ 400mg/day

 Fatigue, myalgia, parotid enla arthralgiargement

 NS vs placebo

 HCQ in pSS, prospective study 14 pts

 No effect on sicca sxs/fatigue

 ESR better, CRP better, IgG better ( p<0.05) in all

 JOCQUER trial (5) 214: 120 patients with no systemic complications; PBO vs. 400 mg; 6 mo

 primary composite end point of a ≥30% reduction in dryness, pain and fatigue

 Anti TNF  RCT:  Etanercept (3), Infliximab(3) Not effective

1.Kruize AA, Ann Rheum dis. 1993;52(5):360-364

2. Tishler M. Ann Rheum dis. 1999;58(4):253-256

3. Sankar A&R 2004; 50(7):2240-2245

4. Mariette A&R 2004; 50(4):1270-1276

5. Gottenberg, J.-E. et alJAMA 312, 249–258 (2014).



Ramos- Casals, M. et al. Ann. 

Rheum. Dis. 79, 3–18

(2020).



Therapeutic Targets



Trials Using 
Non-Validated 
Outcomes

Seror et al Nat Rev Rheumatol 2021 Aug;17(8):475-486. 

doi: 10.1038/s41584-021-00634-x



Belimumab: BAFFi
• BELISS: Efficacy and safety of belimumab in primary Sjögren’s syndrome: 

open lable phase II

• 30 patients with pSS , +anti- SSA/Ro antibodies and had one of the 
following: current systemic complications or salivary gland enlargement; 
early disease (<5 years); or biomarkers of B cell activation. 

• primary outcome: improvement in two of five items (pain, fatigue, dryness, 
systemic disease activity assessed by the physician and B cell activity 
biomarkers) at week 28

• Was met by 60% of the participants

• No RCT has yet been conducted, but evaluation of new strategies in which 
belimumab and rituximab are combined is currently ongoing

Mariette, X. et al.  Ann. Rheum. Dis. 74,526–531 (2015).



Trials Using 
Validated 
Outcomes (1)



Trials Using 
Validated 
Outcomes



Trials Using 
Non-Validated 
Outcomes



Clinical Trials Are a Therapeutic 
Option for SjS patients
• Partnering with SSF, Pharma, Ophtalmologists, Institutional resources



Thank you


