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Primary Sjogren syndrome (pSS) is a complex autoimmune disease mainly affecting salivary and lacrimal glands. Several
factors contribute to pSS pathogenesis; in particular, innate immunity seems to play a key role in disease etiology.
Invariant natural killer (NK) T cells (iNKT) are a T-cell subset able to recognize glycolipid antigens.
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| 1. Primary Sjogren Syndrome

Primary Sjogren’s syndrome (pSS) is an autoimmune disease characterized by chronic inflammation of exocrine glands.
In particular, salivary and lacrimal glands are the main target in pSS disease, characterized by a progressive lymphocytic
infiltration causing the hallmarks symptoms of pSS: xerophthalmia and xerostomia .

The extraglandular manifestations (arthritis/arthralgias, vasculitis, and neuropathy affecting mainly peripheral nerves) can
even occur in pSS underlining the systemic involvement of the disease [4.

Moreover, patients suffering from pSS are at high risk of developing B-cell non-Hodgkin’s lymphoma as a severe
complication of the disease. It is estimated that approximately 5% of patients can develop non-Hodgkin lymphoma, and
the risk is considered 7- to 19-fold higher when pSS patients are compared to the general population Bl. The most
frequently identified type of lymphoma affects MALT (mucosal-associated lymphoid tissue) in salivary glands; however,
more aggressive subtypes of lymphomas as large diffuse B-cell variants have been described . Tobon et al. showed that
Fms-like tyrosine kinase 3 ligand (FIt-3L) might be associated with lymphoma in pSS, suggesting its role as a biomarker to
identify patients at high risk to develop proliferative disease 2. Interestingly, in studies focused on salivary gland histology,
another possible predictor of lymphoma development was identified. Low miRNA200b-5p levels were identified in pre-
lymphoma pSS patients several years before the onset of hematological disease €. The prevalence of pSS was about
0.5% with a mean onset age in the 4th-5th decade, even if a later onset between the 6th—7th decade was quite common.
Like other autoimmune diseases, pSS affects prevalently women with a female to male ratio of 9:1 [,

pSS pathogenesis appears to be multifactorial: immune system dysregulation, genetic, epigenetic, environmental,
infectious, and hormonal factors could play a role in the complex etiology of the disease. Several chemokines and
cytokines account for both an inflammatory (CXCL13 CXCL10, CXCL8, CCL2, IL-10, and IL-6) and a pro-fibrotic
(CXCL14, CCL28, tumor necrosis factor-related apoptosis-inducing ligand, and TGF ) effect. This intricate milieu finally
triggers an abnormal immune response involving both innate and adaptive immune cells, leading to an initial process of
epithelitis. In target tissues, the presence of ectopic lymphoid structures can be easily identified with evidence of B-
lymphocyte expansion and the production of autoantibodies. This confirms the key role of adaptive autoimmunity in pSS
at least in advanced phases of the disease [&l.

To date, the search for reliable biomarkers able to ameliorate the diagnostic algorithm and the prognostic stratification of
pSS patients is a major topic in pSS and remains an unmet need.

Autoantibodies, anti-Ro e anti-La, are classically considered hallmarks of pSS. However, new autoantibodies, known as
tissue-specific antibodies (TSAs), are emerging as possible new biomarkers. TSAs include anti-salivary protein 1 (SP1)
and anti-carbonic anhydrase 6 (CA6) that are associated with early stages of pSS and worse ocular manifestations, and
anti-calponin antibodies are more related to peripheral neuropathy. Larger studies are needed to confirm the utility of
these antibodies in routine clinical practice 29, Considering pathogenesis, interferon (IFN) type | seems to be a central
actor in pSS. It induces a wide range of genes involved in pro-inflammatory immune response and correlates with a more
severe disease course I, This overexpression of IFN-related genes was described in both blood and salivary glands of
pSS patients, characterizing the so-called IFN-signature in this specific rheumatic disease. Thus, IFN type | and its
surrogates, as myxovirus-resistance protein A or the identification of IFN-induced genes, may represent possible



biomarkers of pSS 23] Among chemokines, CXCL13, which can be detected in peripheral blood as well as in salivary
gland tissue, was demonstrated to correlate with disease activity and lymphoma development. This observation makes
CXCL13 an attractive biomarker to monitor pSS progression 141,

Screening the non-invasive biomarkers from the saliva and tears has a significant potential too. These fluids represent a
crucial source of valuable biomarkers as LACTO or LIPOC-1 tear proteins or S1I00A8/A9, a molecule found in the saliva of
pSS that correlates with a higher risk of developing lymphoma [L2I16],

Even the imaging techniques are considered future possible biomarkers of disease. Salivary glands ultrasonography
stands out as the most promising field, and great research efforts are currently ongoing to define a clear possible role of
this technique in pSS diagnosis, follow-up, and response to treatment. Particularly, elastosonography, which has the ability
to measure the degree of glandular elasticity, seems to be a reliable tool to identify pSS patients with high sensitivity,
specificity, and negative predictive value .

| 2. iNKT in Sjogren Syndrome

A rapid communication published in 2001 evidenced a decreased number of INKT among patients suffering from
autoimmune diseases, including pSS. A possible relation between low iNKT percentage and autoreactive tissue damage
was addressed. The number of iINKT cells was proven to be significantly reduced in pSS, as well as in RA and SLE, while
it was normal in diseases that commonly do not imply structural damages as myasthenia gravis and Graves disease. As a
limit, only circulating iNKT was evaluated without analyzing tissue specimens of salivary glands 18]

Nevertheless, iINKT was also observed in pSS salivary gland tissues using CD3+CD16+ and CD56+ as markers to identify
these cells. However, according to literature, these markers are not sufficient to identify iNKT 1911291 After several years,
another paper aimed to assess the frequency and function of iINKT in peripheral blood and salivary glands tissue from
pSS patients, trying to identify INKT cells using a tetramer construct. In detail, a-GalCer associated with a specific probe
(CD1d/a-GalCer) was used to interact and bind specifically the invariant TCR of iNKT 19 At the tissue level, iINKT was
undetectable, and a high number of autoreactive B cells were identified. So, the different evaluation could be due to a
technical difference in INKT detection.

On the other hand, iNKT was expanded in peripheral blood samples from pSS patients. These cells stimulated with a-
GalCer produced both IL-17 and IFN-y. Interestingly, low levels of chemokine receptors as CXCR3, CCR6, and CCR5
were detected on the iNKT cells’ surface. This evidence may justify the impairment of activated iINKT to migrate towards
inflammatory tissues. Specifically, in pSS, their absence in immune cells infiltrates in salivary glands can explain the lack
of control on autoantibodies in situ production (Figure 1). The co-culture of B cells from pSS salivary glands with iINKT
demonstrated that anti-SSA production was reduced in the presence of activated iINKT. This inhibitory activity on
autoreactive B cells correlated with the number of INKT in cultures 2. The scientific background was mainly derived from
the previously described results obtained in SLE. In particular, a reduction or the absence of iNKT in this autoimmune
rheumatic disease was related to an increase in autoantibodies production, confirming the protective role of iINKT as
negative regulators of autoantibodies producing B cells 2. Taking into account the ability of iNKT to perform their
regulatory function on self-reactive B cells, safeguarding non-self-reactive B cells 22, a possible future role, as a valid
therapeutic target for INKT emerges.
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Figure 1. iINKT cells in Sjogren Syndrome. (a) in peripheral blood iINKT express low levels of chemokine receptors
(CXCRS3, CCR6, CCR5) on their surface. This could explain their reduced presence in salivary glands due to impaired
migration. iINKT from pSS peripheral blood samples stimulated with a-GalCer produce both IL-17 and IFN-y; (b) in the
salivary gland, reduction or absence of iINKT cells determines the loss of their role as negative regulators on autoreactive
B cells and the consequent in situ production of autoantibodies.

However, a deeper characterization of iINKT cytokine/chemokine profile and their surface receptors assessment, as well
as of their migratory pattern, is required to identify a potential therapeutic option based on iNKT.

In addition to this, another strength point is the increased percentage of INKT among PBMC in pSS. The number of NKT
cells was found higher in pSS patients who had extraglandular manifestation, while the amount of NKT cells in patients
without systemic involvement and controls was similar. Such a result could be due to an extreme attempt to counter-
regulate an important ongoing inflammatory process. Furthermore, a significant increase in T regulatory type 1 (Trl) cells
and CD4* CD25* Treg cells was observed in patients with pSS with extraglandular manifestations compared to patients
without these features. This data would seem to further confirm the presence of a possible compensatory mechanism,
especially in the more severe forms of pSS with systemic inflammatory status 231,

It is well known that in pSS, there is a lack of markers of disease activity, and the evaluation of iINKT in peripheral blood
could become an effective marker to assess it 12,

On the other hand, other studies investigated the presence of INKT only among PBMC, obtaining, once again, the
conflicting results. Several studies found a decrease in the number of INKT in peripheral blood samples of pSS patients,
while other researchers determined that the same cells were increased in pSS. In particular, Sudzuis et al. showed a
significant reduction in the absolute NKT cell count in peripheral blood of patients with seropositive pSS, possibly ascribed
to genetically determined lymphopenia. Furthermore, it has been hypothesized that this reduction could be due to
migration in inflammatory sites or to apoptosis 241,

Moreover, two different groups of patients: responder and non-responder to a-GalCer in vitro stimulation were studied. In
responder patients, a possible cause of iINKT global reduction could be an insufficient amount of natural ligands on APC.
On the other hand, possible causes of INKT unresponsiveness could be related to a specific dysfunction of INKT or their
overstimulation in a chronic inflammatory autoimmune environment. In this case, their prolonged activation could lead to a
selective decrease in their number 22,

In addition to this, a paper published in 2017 by Davies et al. tried to better characterize peripheral leukocyte population of
patients with pSS. Patients were further stratified according to the presence or absence of autoantibodies SSA/SSB and
extraglandular manifestations. Researchers evidenced that the pSS patients, in particular, if seropositive and affected by
systemic symptoms, presented a significant decrease in lymphocyte subpopulation when compared to controls.
Conversely, the same patients appeared to have a higher number of granulocyte and monocyte subpopulations. Taking
into account iNKT cells, an increase in this specific subgroup was found out in patients affected by a milder disease
without important extraglandular involvement (28], This interesting result, once again, confirms a possible protective role of
NKT cells in the disease process leading to pSS.

In conclusion, it seems important to underline that different clusters of disease exist, and complete characterization of
patients, stratified considering cellular and cytokine/chemokine profile, is mandatory to better understand disease
phenotypes and subsequently to approach a specific targeted therapy 4.

References

1. Mariette, X.; Criswell, L.A. Primary Sjogren’s syndrome. N. Engl. J. Med. 2018, 378, 931-939.

2. Rischmueller, M.; Tieu, J.; Lester, S. Primary Sjogren’s syndrome. Best Pract. Res. Clin. Rheumatol. 2016, 30, 189—
220.

3. Johnsen, S.J.; Brun, J.G.; Ggransson, L.G.; Smastuen, M.C.; Johannesen, T.B.; Haldorsen, K.; Harboe, E.; Jonsson,
R.; Meyer, P.A.; Omdal, R.J. Risk of non-Hodgkin’s lymphoma in primary Sjogren’s syndrome: A population-based
study. Arthritis Care Res. 2013, 65, 816-821.

4. Garcia-Carrasco, M.; Ramos-Casals, M.; Rosas, J.; Pallares, L.; Calvo-Alen, J.; Cervera, R.; Font, J.; Ingelmo, M.J.M.
Primary Sjégren syndrome: Clinical and immunologic disease patterns in a cohort of 400 patients. Medicine 2002, 81,
270-280.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Tobon, G.J.; Saraux, A.; Gottenberg, J.E.; Quartuccio, L.; Fabris, M.; Seror, R.; Devauchelle-Pensec, V.; Morel, J.; Rist,

S.; Mariette, X.; et al. Role of Fms-like tyrosine kinase 3 ligand as a potential biologic marker of lymphoma in primary
Sjogren’s syndrome. Arthritis Rheum. 2013, 65, 3218-3227.

. Kapsogeorgou, E.K.; Papageorgiou, A.; Protogerou, A.D.; Voulgarelis, M.; Tzioufas, A.G. Low miR200b-5p levels in

minor salivary glands: A novel molecular marker predicting lymphoma development in patients with Sjogren’s
syndrome. Ann. Rheum. Dis. 2018, 77, 1200-1207.

. Patel, R.; Shahane, A. The epidemiology of Sjogren’s syndrome. Clin. Epidemiol. 2014, 6, 247-255.

. Voulgarelis, M.; Tzioufas, A.G. Pathogenetic mechanisms in the initiation and perpetuation of Sjogren’s syndrome. Nat.

Rev. Rheum. 2010, 6, 529-537.

. Bunya, V.Y.; Ying, G.S.; Maguire, M.G.; Kuklinski, E.; Lin, M.C.; Peskin, E.; Asbell, P.A. Prevalence of novel candidate

sjogren syndrome autoantibodies in the dry eye assessment and management (DREAM) study. Cornea 2018, 37,
1425-1430.

Birnbaum, J.; Hoke, A.; Lalji, A.; Calabresi, P.; Bhargava, P.; Casciola-Rosen, L. Brief report: Anti-Calponin 3
autoantibodies: A newly identified specificity in patients with Sjogren’s syndrome. Arthritis Rheum. 2018, 70, 1610—
1616.

Chen, W.; Cao, H.; Lin, J.; Olsen, N.; Zheng, S.G. Biomarkers for primary Sjogren’s syndrome. Genom. Proteom.
Bioinf. 2015, 13, 219-223.

Maria, N.I.; Brkic, Z.; Waris, M.; van Helden-Meeuwsen, C.G.; Heezen, K.; van de Merwe, J.P.; van Daele, P.L.; Dalm,
V.A.; Drexhage, H.A.; Versnel, M.A. MxA as a clinically applicable biomarker for identifying systemic interferon type | in
primary Sjogren’s syndrome. Ann. Rheum. Dis. 2014, 73, 1052-1059.

Hjelmervik, T.O.; Petersen, K.; Jonassen, |.; Jonsson, R.; Bolstad, A.l. Gene expression profiling of minor salivary
glands clearly distinguishes primary Sjogren’s syndrome patients from healthy control subjects. Arthritis Rheum. 2005,
52, 1534-1544.

Nocturne, G.; Seror, R.; Fogel, O.; Belkhir, R.; Boudaoud, S.; Saraux, A.; Larroche, C.; Le Guern, V.; Gottenberg, J.E.;
Mariette, X. CXCL13 and CCL11 serum levels and lymphoma and disease activity in primary Sjogren’s syndrome.
Arthritis Rheumatol. 2015, 67, 3226—-3233.

Versura, P.; Giannaccare, G.; Vukatana, G.; Mule, R.; Malavolta, N.; Campos, E.C. Predictive role of tear protein
expression in the early diagnosis of Sjogren’s syndrome. Ann. Clin. Biochem 2018, 55, 561-570.

Jazzar, A.A.; Shirlaw, P.J.; Carpenter, G.H.; Challacombe, S.J.; Proctor, G.B. Salivary S100A8/A9 in Sjogren’s
syndrome accompanied by lymphoma. J. Oral Pathol. Med. 2018, 47, 900—906.

Baldini, C.; Zabotti, A.; Filipovic, N.; Vukicevic, A.; Luciano, N.; Ferro, F.; Lorenzon, M.; De Vita, S. Imaging in primary
Sjogren’s syndrome: The ‘obsolete and the new’. Clin. Exp. Rheumatol. 2018, 36, 215-221.

Van Der Vliet, H.J.; Von Blomberg, B.M.E.; Nishi, N.; Reijm, M.; Voskuyl, A.E.; Van Bodegraven, A.A.; Polman, C.H.;
Rustemeyer, T.; Lips, P.; Van Den Eertwegh, A. Circulating Va24+ V311+ NKT cell numbers are decreased in a wide
variety of diseases that are characterized by autoreactive tissue damage. Clin. Immunol. 2001, 100, 144-148.

Guggino, G.; Ciccia, F.; Raimondo, S.; Giardina, G.; Alessandro, R.; Dieli, F.; Sireci, G.; Triolo, G. Invariant NKT cells
are expanded in peripheral blood but are undetectable in salivary glands of patients with primary Sjogren’s syndrome.
Clin. Exp. Rheumatol. 2016, 34, 25-31.

Awada, A.; Nicaise, C.; Ena, S.; Schandéné, L.; Rasschaert, J.; Popescu, |.; Gangji, V.; Soyfoo, M.S. Potential
involvement of the IL-33-ST2 axis in the pathogenesis of primary Sjogren’s syndrome. Ann. Rheum. Dis. 2014, 73,
1259-1263.

Wermeling, F.; Lind, S.M.; Jordd, E.D.; Cardell, S.L.; Karlsson, M.C. Invariant NKT cells limit activation of autoreactive
CD1d-positive B cells. J. Exp. Med. 2010, 207, 943—-952.

Yang, J.Q.; Wen, X.; Kim, P.J.; Singh, R.R. Invariant NKT cells inhibit autoreactive B cells in a contact- and CD1d-
dependent manner. J. Immunol. 2011, 186, 1512-1520.

Szodoray, P.; Papp, G.; Horvath, I.F.,; Barath, S.; Sipka, S.; Nakken, B.; Zeher, M. Cells with regulatory function of the
innate and adaptive immune system in primary Sjogren’s syndrome. Clin. Exp. Immunol. 2009, 157, 343-349.

Sudzius, G.; Mieliauskaite, D.; Siaurys, A.; Viliene, R.; Butrimiene, |.; Characiejus, D.; Dumalakiene, |. Distribution of
peripheral lymphocyte populations in primary Sjogren’s syndrome Patients. J. Immunol. Res. 2015, 2015, 854706.

Kojo, S.; Adachi, Y.; Keino, H.; Taniguchi, M.; Sumida, T.J.A. Dysfunction of T cell receptor AV24AJ18+, BV11+ double-
negative regulatory natural killer T cells in autoimmune diseases. Arthritis Rheum. 2001, 44, 1127-1138.



26. Davies, R.; Hammenfors, D.; Bergum, B.; Jakobsen, K.; Solheim, M.; Vogelsang, P.; Brun, J.G.; Bryceson, Y.; Jonsson,
R.; Appel, S. Patients with primary Sjogren’s syndrome have alterations in absolute quantities of specific peripheral
leucocyte populations. Scand. J. Immunol. 2017, 86, 491-502.

27. Jonsson, R.; Vogelsang, P.; Volchenkov, R.; Espinosa, A.; Wahren-Herlenius, M.; Appel, S. The complexity of Sjogren’s
syndrome: Novel aspects on pathogenesis. Immunol. Lett. 2011, 141, 1-9.

Retrieved from https://encyclopedia.pub/entry/history/show/38369



