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Sjogren’s syndrome (SS) is a systemic autoimmune rheumatic disorder characterized by the lymphocytic infiltration
of exocrine glands and the production of autoantibodies to self-antigens. The involvement of the exocrine glands
drives the pathognomonic manifestations of dry eyes (keratoconjunctivitis sicca) and dry mouth (xerostomia) that

define sicca syndrome.

Sjogren’s syndrome autoimmunity apoptosis aquaporin

| 1. Introduction

Sjogren’s syndrome (SS) is a multifactorial systemic autoimmune disease, the pathophysiology of which has not
yet been fully deciphered W2 (Figure 1). SS is characterized by a wide spectrum of clinical manifestations and
marked exocrine gland dysfunction. SS is classified as primary SS (pSS) when the clinical manifestations occur

alone or as secondary SS when associated with another autoimmune disease [112],
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Figure 1. Scheme that clarifies the hypothetical onset of SS.
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Classically, it has been postulated that sicca symptoms in SS patients are a two-step process whereby the
lymphocytic infiltration of the lacrimal and salivary glands (SG) is followed by epithelial cell destruction, resulting in
keratoconjunctivitis sicca and xerostomia [2l. Recently, great efforts have been made to elucidate the mechanisms
involved in the pathogenesis of the disease in order to identify potential new therapeutic targets in SS (Table 1). In
recent years, interesting discoveries have shown that pSS has pathogenic mechanisms and etiology in common
with other autoimmune diseases that predominantly afflict women, represented by rheumatoid arthritis (RA) and
systemic lupus erythematosus, which preferentially affect specific target organs. Indeed, these autoimmune
diseases, characterized by a chronic inflammatory condition, show similar clinical manifestations, serological
profiles, and immunological alterations. Currently, the term poly-autoimmunity is used to indicate the co-existence
of these three pathologies in the same patient, and, sometimes, these conditions can also be manifested by
members belonging to the same family. This suggests that the molecular mechanisms underlying the onset of
these pathologies could be the same, and elucidating these mechanisms in pSS could be of help in guiding

researchers toward understanding the pathogenesis of related autoimmune diseases .

Table 1. Schematic illustration of therapies used in SS.

Nomenclatures of

. Definition Examples
Therapies p
Interventions directl li . .
. ) il 7Y Saliva substitutes, ocular tears, ocular
Thopical therapies to the mucosal surface .
. gels/ointment
involved
Drugs administered orally or Antimalarials, glucocorticoids,
Systemic therapies intravenously for systemic immunosuppressive agents, intravenous
disease immunoglobulins, biologics drugs
Systemic therapies for Drugs administered .
y P . .g B-cells targeted therapies
severe refractory diseases intravenously

| 2. Recent Advances in Apoptosis in SS

Referenees veral years, an increasing number of studies have revealed the key role of apoptosis, or
proc“;/rlammed cell deathl\slPCD) in the pathogenesis of SS Bl Apoptosis.is a critical process, highly complex and

outsopoulos, H.M. Sjog renssxndrome Autoimmune epithelitis. Clin. Immunol. Immunopathol.
sopfésgcated that is conserved throughout evolution, development, and aging to ensure both physiological and

72, 162-165.
morphologlcal changes as well as the elimination of damaged cells 4. The mechanism of apoptosis is implicated in

2 chdasi@ster MaldelimwellehtdthRriB2ano Jfearevesn pieatamautdimkingk dishiaeks2816, Bé8ad3dwelades,
PV PRAAHOPSUIEHZ L MANETARN TR SRILPERE EyIErofe PRETR MEUERAL S B3RS Riclpta
coII§6t§§ L{ﬂn%@éoerlmental SS mouse models &, pointing to glandular epithelial cells as active players in this
mechanism @] In fact, pSS patients present increased apoptosis in the salivary glandular epithelium and show the
&-WaNGartn %5 (48 0os) FHiddn SRR i NANGE dsi - Geretkd T adni8r denM A lstRy NG the
trightr GHLeAl SROFIIMALQLE BB, SYFIRIMIGHERLE RO ERIASLS Y Y RIRD S bR R RS ave
alsS BRERGLPSAAK Y YR L FXRANSIOTHIA RptRREAL RIOAdh AR RGN eIt RhaS LoRRR: T cells
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Suriatel thélepitatialgle)SNfal lodrepitdkisinaturg v p dostseapatrogeyeBis ¢l &) 0 grenis sy rchod@?forin and
graRtyaumeltalsg yprO0ke 3Ppitbisliz the pSS epithelium, thus leading to advanced glandular tissue destruction
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In the %eﬁpo? SS apoptosuos rgg{earc , fecently, the excessive exacerbation of pyroptosis has been proven to play a
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mechanisms involving viral proteins in the etiopathogenesis of pSS . The role of viral infections in the
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leading to discoveries that are no

always concordant. McCall and colleagues 431 showed decreased VEGF
expression levels in pSS SGs, along with similar blood and lymphatic vessel organization and volume fractions,
suggesting that angiogenesis and lymphangiogenesis do not play a significant role in the progression of SS. These

conclusions were made with the use of selective markers for endothelial cells.

3.2. Endothelial T Cells in pSS

On the contrary, experimental data collected by Alunno and colleagues demonstrated that endothelial dysfunctions
were present in pSS patients, represented by abnormalities in the endothelial cell structure that allow favorable
conditions for the formation of atherosclerotic plaques 24l In physiological conditions, endothelial cells may be
damaged by several stimuli, including shear stress and transmural pressure, but they are promptly replaced thanks
to the release of endothelial progenitor cells (EPC) from the bone marrow, which migrate to the site of injury and
undergo a full maturation process. The assessment of circulating EPC along with circulating endothelial
microparticles (EMP), which act as surrogate biomarkers of endothelial dysfunction, allowed researchers to verify
that this process occurs in SS 43, |n particular, an increase in EPC in parallel to an increase in EMP may suggest a

compensatory mechanism to overcome endothelial cell damage 421,

Therefore, in recent years, another leading actor in the scenario of endothelial repair has been identified, so-called
angiogenic T cells (Tang) characterized by the co-expression of CD3, CD31, and CXCR4 48], Although consistent
endothelial damage is ongoing in pSS, as proven by an increased amount of circulating EMP compared to healthy
controls, a counteracting mechanism leading to EPC release from the bone marrow also takes place “2. The
current observations that circulating Tang cells are also raised in pSS, that they are significantly correlated to their
partner EPC, and that both Tang and EPC are significantly associated with the EULAR SS disease activity index
(ESSDAI) unmask another facet of this complex process. However, this makes it even more difficult to understand
why, although the endothelial repair machinery seems to be fully working, pSS patients still display higher
cardiovascular risk, and those with higher disease activity are at even more risk than those with milder disease [4€l,
Furthermore, Tang cells, which are numerous and close to blood vessels in pSS MSG, can produce IL-17, a
cytokine that was recently demonstrated to play a versatile role in the pathogenesis of SS 7. A hypothetical

scenario showing the recent advances in SS angiogenesis is reported in Figure 3.
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Figure 3. Role of angiogenesis in SS and SS-related diseases. Cluster of differentiation 3 (CD3); cluster of
differentiation 31 (CD31); chemokine receptor type 4 (CXCR4); intercellular adhesion molecule 1 (ICAM-1); nuclear
factor kappa B (NF-kB); vascular cell adhesion molecule 1 (VCAM-1); vascular endothelial growth factor A

(VEGFA); vascular endothelial growth factor receptor 2 (VEGFR).
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