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Chapter

Musculoskeletal Manifestations in
Sjogren’s Syndrome

Ridvan Isik and Ferhat Ege

Abstract

Sjogren’s syndrome (SS) is a chronic, autoimmune, inflammatory disease
characterized by lymphocytic infiltration, destruction and dysfunction of the exocrine
glands. Sjogren’s syndrome can be described as primary or secondary, depending on
whether it occurs alone or in association with other systemic autoimmune diseases.
Systemic manifestations of SS involve the musculoskeletal system. SS can be seen in
association with both joint and muscle manifestations, including arthralgia and arthri-
tis, as well as myopathy, which is usually asymptomatic. Besides, it may include bone
metabolic disorders, fatigue and fibromyalgia. The diagnosis of Sjogren’s syndrome is
based on characteristic clinical signs and symptoms. The etiology and pathogenesis of
SS is elusive and has not yet been clarified. There is no curative treatment for SS, thus
the aim in the treatment of SS is to alleviate the symptoms.
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1. Introduction

Sjogren’s syndrome (SS) is a chronic, autoimmune, systemic, inflammatory disease
that develops as a result of lymphocytic infiltration, destruction and dysfunction of
the exocrine glands, and the lacrimal and salivary glands in particular. In 1933, Swedish
ophthalmologist Henrik Sjogren described the clinical and histological findings associ-
ated with SS in 19 patients with rheumatoid arthritis, 13 of whom had dry mouth and
dry eye symptoms [1]. SS predominantly affects middle-aged women who are within
the fourth to sixth decade of their lives. The male/female ratio in patients with SS is
approximately 6:1 to 9:1. SS is usually diagnosed in the fifth decade of life, but the first
symptoms may appear years before diagnosis [2]. The incidence and prevalence rates
of SS were estimated approximately as 6.92 cases per 100.000 persons/year and as
60.82 cases per 100.000 persons, respectively [3]. Geographical location and ethnicity
have a strong influence on the biological and clinical phenotype of the disease. The
onset of diagnosis of Sjogren syndrome and the gender preference may be affected
by racial variation: the diagnosis can be accomplished up to 7 years earlier in patients
of black/African American origins compared to Caucasians. Furthermore, the female
to male ratio might reach 27:1 in patients of Asian descent [4]. There are two types of
SS; first type, that is the primary SS, is the type without any concomitant connective
tissue disorder, whereas the second type, that is the secondary SS, is the type observed
together with other autoimmune diseases such as systemic lupus erythematosus (SLE),
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rheumatoid arthritis (RA) or systemic sclerosis (SSc). SS is characterized by a wide
spectrum of signs and symptoms, ranging from glandular involvement, structural
symptoms, extraglandular manifestations and systemic autoimmune features. SS can
be seen in association with both joint and muscle manifestations, including arthralgia
and arthritis, as well as myopathy, which is usually asymptomatic. SS mostly involves
the bone, the synovium and the cartilage tissue [5].

2. Pathogenesis

The etiology and pathogenesis of SS has not been clarified, as is the case with other
autoimmune diseases [6]. Until now, it has been widely accepted that environmental
factors play a role in the pathogenesis of SS [7]. Nevertheless, a thorough review of
the recently published studies available in the literature revealed that the complex
interaction between epithelial cells and targets of the autoimmune response and
genetic and epigenetic changes also play a role in the pathogenesis of SS, in addition to
the activated innate and adaptive immune system [8, 9].

The genetic component of SS are yet to shed light on. However, recent studies have
begun to elucidate the familial links of the disease, identify specific risk alleles, and
even classify patients according to their global gene expression levels. In these studies,
many risk alleles for SS have been highlighted. Identification of these risk alleles helps
in early diagnosis and choice of treatment options. Patients with extra-glandular
manifestations (EGM) were found to have higher expression of genes involved in
innate (apoptosis, TLR and interferon signaling) and adaptive (T and B cell activa-
tion) immune responses that play a key role in SS. On the other hand, patients with
glandular features (GF) and diffuse pain (WP) were found to have the highest
differential gene expression related to sensory perception and pain [10]. In complex
diseases such as SS, the on and off signals of gene expression related to inflammatory
pathways are managed by epigenetic mechanisms. Several epigenetic mechanisms,
i.e., DNA methylation, miRNAs, and IncRNAs, contribute to turning on and off the
expression of genes involved in inflammatory pathways and may target amelioration
of SS therapy [11].

Considerable efforts have been made to elucidate the role of the innate immune
system in the pathogenesis of SS. Plasmacytoid dendritic cells (pDC) are the pre-
dominant type I interferon (IFN) producing cells. The transcriptional profile of SS
plasmacytoid dendritic cells (pDCs) has been investigated and interestingly, it was
found to be associated with enhanced cytokine production of pDCs. TLR7 dominant
innate immunity may be associated with the development of sialadenitis in SS.
Additionally, the few evidence supporting the role of TLR7-dominant innate immu-
nity in the development of sialadenitis in SS [12].

The role of B and T cell subsets, particularly, of T follicular helper cells (Tth) and
of their regular counterparts, that is the T follicular regulatory cells (Tfr) cells, has
been extensively investigated. The recent data on the subject revealed an increase in
the proportion of Tfr and Tth cells in SS patients as compared to the healthy control
subjects, and an imbalance between proinflammatory and immune regulatory path-
ways in SS. Tertiary or ectopic lymphoid structures (TLS) are lymphoid clusters of T
and B cells that form in non-lymphoid organs in response to chronic inflammation.
TLS form in the target organ of autoimmune diseases, including SS, and is generally
associated with worse disease progression. New insights into TLS formation and care
are paving the way for new therapeutic approaches to SS [13].
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3. Articular involvement

Most SS patients exhibit musculoskeletal symptoms such as arthralgia, myalgia,
and morning stiffness. SS directly affects the peripheral joints, causing arthralgia in
approximately 90% of the patients. Up to 17% arthritis incidence has been reported
in SS patients [14, 15]. Arthritis is often symmetrical, intermittent, non-erosive and
does not leave deformity. SS mainly affects the metacarpophalangeal joints located
in the upper extremity, particularly the metacarpophalangeal joints with non-erosive
synovitis, but also affects the wrists, knees, shoulders, and metatarsophalangeal joints
[16]. Clinical symptoms of SS are similar to those of rheumatoid arthritis (RA), with
the exception of bone erosion, which is very rare in SS [17]. Joint symptoms associ-
ated with primary Sjogren’s syndrome (pSS) were reported as synovitis, which can
mimic rheumatoid arthritis but were distinguished based on the absence of structural
damage [18]. Joint involvement may precede the onset of SS in 10-20% of patients,
but in a large amount of SS patients (40-50% of the cases) its onset is concurrent
with the onset of sicca symptoms [19]. Ultrasonographic US imaging has proven to be
of great value in identification of inflammatory synovitis and detection of erosions.
Patients with SS were evaluated by ultrasonography(US), the prevalences of synovitis
and erosion were found as 21.7% and 34.8%, respectively [20]. The incidence of
synovitis in the metacarpophalangeal joints was found as 41.6% [21]. Additionally,

a significant correlation was found between the ESSDAI scores of the SS patients
whose disease activities were determined according to European League Against
Rheumatism (EULAR) Sjogren’s Syndrome Disease Activity Index (ESSDAI) and the
frequency of synovitis and tenosynovitis detected by US. Based on these findings, it
has been suggested that US is a useful method in the evaluation of joint involvement
in SS [22]. SS is a complex and heterogeneous disease and has pleomorphic symptoms
that can manifest in many different ways [23]. Joint involvement was present in 31.4%
of the diagnosed patients, and was manifested as the first symptom in 17% of the
patients [24]. Joint involvement is also associated with the presence of many serologi-
cal markers such as cryoglobulins characterized by extraglandular manifestations,
hypergammaglobulinemia, rheumatoid factor (RF) and anti-Sjégren’s-syndrome-
related antigen A (anti-SSA/Ro) or anti-Sjégren’s-syndrome-related antigen B
(anti-SSB/La) antibodies [25]. Apart from RA, the highest percetange of RF positiv-
ity is seen in SS patients. Approximately 40% of the SS patients, and even a higher
percentage if only the SS patients with joint involvement were considered, were
found to have RF positivity [25]. Another serological marker associated with arthritic
manifestations is anti-citrullinated protein antibodies (ACPAs). ACPAs were found in
5-10% of the SS patients. SS patients with ACPAs were found to have a higher inci-
dence of arthritis than those without ACPAs (43.7% vs. 12.2%). In addition, during

a follow-up period of 5-10 years, 43.8% of the SS patients with ACPAs were found

to have developed RA [26]. SS patients with ACPAs had a higher tendency to have
arthritis and were at a higher risk of developing RA [27]. Joint involvement such as
arthralgia and arthritis negatively affects the quality of life in patients with SS [28],
creating the need for pharmacological treatment or surgical intervention [29]. It has
been emphasized that SS causes higher disease activity scores, which are expressed
using scoring systems such as ESSDAI, due to joint involvement, and that joint
involvements an important clinical feature in predicting long-term disease outcome
in SS [30]. Arthritic manifestations of the SS are mild, but course of SS in association
with other diseases varies greatly. However, it is still unclear whether this variation is
due to any change directly associated with SS or the combined effect of the disorders
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accompanying SS. Findings that prove the association of SS with other autoimmune
diseases have been demonstrated by epidemiological and genetic studies. SS was
accompanied by RA and SLE in 19.5% and 13.6% of the patients, respectively [31].
There are also studies that revealed an epigenetic relationship linking such diseases.
In one of these studies, a gene-expression meta-analysis study in respect of RA,

SLE and SS, a common gene-expression was identified for these diseases [32]. It is

a common concern that such disease combinations will worsen joint problems and
adversely affect the course of the disease. The frequency of RA and SS association and
the effects of this association on the course of the disease and comorbid conditions,

it was found that 31.2% of the RA patients were also diagnosed with SS, and that the
coexistence of these two diseases led to higher disease burden, higher disease activity,
higher number og comorbidities (hypertension, cardiovascular diseases, malignancy
and infections) and a higher degree of erosive changes [33]. Therefore, type of SS,
whether it is primary or secondary SS, should be carefully considered and it should
be kept in mind that other autoimmune diseases, including RA, can accompany SS
during the course of the disease. Thus, the attending clinician should be able to also
characterize these other patient populations.

4, Muscles

Muscle pain has been reported in approximately 45-50% of the patients with SS
[34]. A thorough literature review reveals that a mild inflammatory myopathy with
subclinical or insidious onset has been observed in SS. Generally, this condition
manifests itself as muscle pain and proximal muscle weakness. Histopathological
examination was performed in SS patients with muscle pain, inflammation was found
in 72% of the patients, and signs of degeneration/regeneration (i.e., histological find-
ings of myositis) were found in 47% of the patients along with inflammation [35].

In that regard, it has been shown that although rare, inflammatory muscle diseases
(particularly, inclusion body myositis and polymyositis) may be associated with SS.
Accordingly, patients with more insidious onset muscle weakness and low muscle
enzyme elevations in particular should be suspected of inflammatory muscle diseases.
There are case reports, which argued that inflammatory muscle diseases and SS can
progress together in patients with SS, and that the possible cause of the co-existence
of these diseases is a common autoimmune pathway [36, 37]. Additionally, it was
reported that cytosolic 5'-nucleotidase 1A, which is a specific marker for inclusion
body myositis, can be detected in approximately 30% of the patients with SS [38].
Given this finding, SS patients with muscle weakness should also be screened for
inflammatory muscle diseases.

5. Fibromyalgia and fatigue

Fibromyalgia (FM) is a common disease characterized by widespread chronic
body pain, sleep disturbance, weakness, and mood disorders. One of the hypotheses
put forward in respect of the formation of FM disease is chronic inflammation. It
was reported in many studies that pro-inflammatory cytokines and mediators are
higher in patients with FM than in general population [39]. Frequency of FM is
high in rheumatic diseases such as ankylosing spondylitis and rheumatoid arthritis.
One-third of FM patients (about 33%) with sicca syndrome and/or xerostomia tested
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positive for Sjogren’s syndrome biomarkers [40]. In parallel, association of FM with
these autoimmune diseases is common. To give an example, in a recent study, in
which the frequency of FM was investigated in patients with inflammatory arthritis
(IA), it was found that frequency of FM in IA patients was found to be 15-20% more
than the frequency of FM in general population [41]. When it comes to FM and SS,

it is seen that these two diseases share common symptoms such as muscle aches,
fatigue, and dry mouth and eyes, and there are many studies available in the literature
that investigated the relationship between the two. In one of these studies, in which
SS-related auto-antibodies in FM patients presented with dry mouth and/or dry eye
complaints were investigated, SS biomarkers were found to be positive in 32% of the
FM patients. It was suggested by the authors of the study that SS may play a role in the
pathophysiology of FM [40]. The comorbidities and clinical symptoms of the two dis-
eases largely overlap. To give a few examples; in a cross-sectional study conducted by
Choi et al., which investigated the frequency and clinical effect of FM onpatients with
SS, as well as FM frequency, disease activity scales such as Eular Sjogren’s Syndrome
Patient Reported Index (ESSPRI) and Eular Sjogren Syndrome Disease Activity Index
(ESSDALI), and depression in patients with pSS, FM was detected in 31% of the SS
patients, and both ESSPRI and ESSDAI scores and depression scores were found to

be higher in patients who have both SS with FM, as compared to patients without FM
[42]; and in a very recent population-based retrospective-cohort study conducted
with 149.706 participants, in which the future risk of developing SS in patients with
FM was investigated, patients with FM were found to have a higher risk of developing
SS as compared to the control subjects without FM [43]. Given the results of these
studies, which suggest that the relationship between SS and FM affects the disease
activity and diagnosis, clinicians should consider the two-way relationship between
SS and FM in the management of SS or FM. Fatigue is one of the most common
symptoms of both SS and FM. The pathophysiology in SS is not fully understood.
Patients with SS suffer from sleep disorders as they feel the urge to drink excess water
due to dry mouth resulting in sleep disruptions. Fatigue in patients with SS has been
associated with the coexistence of sleep disorders and FM. The pathophysiology in SS
is not fully understood. Patients with SS suffer from sleep disorders, since they feel
the urge to drink excess water due to dry mouth. Fatigue in patients with SS has been
associated in the literature with the coexistence of sleep disorders and FM. To give an
example; ina large cohort study conducted with 437 patients with pSS, it was found
that patients with both FM and pSS manifested significantly more structural, fatigue,
and arthralgia symptoms than patients with only pSS [44]. The presence of such
symptoms substantially impairs the quality of life in patients with SS. As a matter of
fact, it was concluded as a result of a cross-sectional study conducted using question-
naires to measure quality of life of patients with SS that the main determinants of the
poor quality of life in patients with SS were pain and fatigue, and that disease activity
scores were higher in patients with a high incidence of the said symptoms [45]. For
this reason, sleep quality of SS patients should be improved against the symptom of
fatigue, which is very common in patients with SS. In addition, in the event that SS
accompanied by FM, disease management should be adjusted accordingly.

6. Bones

SS impairs the bone metabolism not just because it is a systemic autoimmune
disease, but also because of some other factors associated with SS such as interstitial
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nephritis, renal tubular acidosis, steroid use, coexistence with other autoimmune
diseases, and low vitamin D levels. As is the case with other autoimmune diseases,

SS also causes osteoporosis (OP) and osteomalacia (OM). SS plays a role in metabolic
bone diseasesby causing variations in the signaling pathways of the Wingless-type
(Wnt) and Nf-«B receptor activating factor (RANK), its ligand (RANKL) and
osteoprotegerin (OPG) [46]. It has been reported in the pathophysiological studies
conducted on the aforementioned signaling pathways that autoimmune diseases such
as SS inhibits bone formation, since it reduces the levels of DKK1 (Dickkopf-related
protein 1), a protein which is involved in the Wnt pathway and plays a role in bone
formation. In addition, it has been shown that the RANKL/RANK/OPG signaling
pathway, which features the main osteogenic factors and plays an important role in
bone homeostasis, is activated in many autoimmune diseases, and it has been sug-
gested that this leads to bone destruction [47, 48]. Furthermore, the Wnt/b-catenin
signaling pathway plays a key role also in the development and regulation of the
immune system, in addition to organogenesis and morphogenesis of the exocrine
gland. In that regard, it was found in a study by Fernandez-Torres et al. on the genetic
polymorphisms of the Wnt/b-catenin signaling pathway in SS patients that some
genes associated with the Wnt/b-catenin signaling pathway, such as LRP5 (low-
density lipoprotein receptor-related protein 5), FRZB (frizzled related protein),

and ADIPOQ (adiponectin), significantly increase the risk of developing SS [49].

In another study, in which impaired bone metabolism in SS was investigated, osteo-
porosis/osteopenia was detected in %3 (two-thirds) of the SS patients. In the same
study, it has been shown that DKK1, one of the Wnt signal mediators, was low in SS
patients and that this low level is associated with a decrease in bone mineral density,
suggesting that Wnt signaling mediators are potentially involved in the pathogenesis
of SS [50]. In a case-control study conducted by Pasoto et al. with 71 SS patients

and 71 healthy control subjects of matching age, sex, and race, study participants
were screened for bone mineral density (BMD), vertebral fracture (VF), and bone
microarchitecture (by means of high-resolution peripheral quantitative computer
tomography (HR-pQCT)). Consequentially, as compared to the healthy control
subjects, it was found that patients with SS had lower mean BMD values in both hip
and lumbar vertebrae, and less cortical bone thickness, and that a higher frequency of
SS patients (approximately 20% of the SS patients) had VF and significantly impaired
bone microarchitecture [51]. Additionally, in the same study, HR-pQCT revealed
significant cortical deterioration in SS patients. However, the final assessment on

the primary causative factor for osteoporosis (OP) could not be made, due to the fact
that all SS patients were on corticosteroid therapy at the time of the study. There is

a significant relationship between corticosteroid use and the development of OP. In
arecent large-scale cross-sectional study, in which the frequency of OP, risk factors
and fragility fractures were investigated in relation to SS, a significant correlation was
found between the development of OP and factors such as age, duration of disease,
corticosteroid use, presence of anti-La antibodies and ESSDAI scores in patients

with SS. Up to 8.5% of the patients with SS were found to have fragility fractures,
and a significant correlation was observed between the SS disease duration and age,
ESSDAI scores and fragility fracture [52]. Osteomalacia (OM) is a disease character-
ized by impaired bone mineralization. The development of OM in SS patients has
been associated with tubulointerstitial nephritis (TIN) or distal renal tubular acidosis
(dRTA). There areseveral studies available in the literature to that effect thathighlight
the effect of TIN and dRTA in patients with SS and its contribution to the develop-
ment of osteomalacia [53, 54]. Patients with OM are susceptible to pseudo-fractures.
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Therefore, diagnosis of OM in patients with SS is very important. It is not yet known
whether these findings can be directly attributed to the relationship between SS, OP
and OM, pathophysiologically. Nevertheless, the direct clinical relevance between
these conditions should not be overlooked. The exact mechanism of the effect of SS
on bone metabolism has not been determined, but it is obvious that there is a relation-
ship, albeit an indirect one. The part which is not yet clear is whether it is the SS itself
or the drugs used for the treatment of SS or the target organs affected in relation
thereto are the main factors creating the said effect.

7. Available therapeutic options with possible benefit in musculoskeletal
disease

There is no curative treatment for SS, thus the aim in the treatment of SS is to
alleviate the symptoms of exocrinopathy and also to get the extraglandular manifesta-
tions of the disease under control. Management of SS patients requires a multidis-
ciplinary approach involving collaboration with specialist doctors from different
specializations, such as clinical immunologists, rheumatologists, ophthalmologists,
otolaryngologists and/or dentists. Centers such as The Sjégren’s Foundation, The
British Society for Rheumatology, and EULAR publish guidelines for the management
of SS [55-57]. Nevertheless, no specific therapeutic goal other than symptomatic
relief has been put forward in these guidelines. Fatigue, one of the major symptoms
targeted to be relieved by the treatment modalities used for the treatment of SS, isa
symptom that significantly impairs quality of life in patients with SS. However, the
effectiveness of the current medical treatments used to contain this symptom is still
not up to the level. Available guidelines suggest regular physical activity as the best
approach to improve fatigue [56, 57]. Hydroxychloroquine (HCQ) is usually recom-
mended as the first-line treatment for musculoskeletal pain relief. On the other hand,
methotrexate (MTX) is recommended to be used as a stand-alone medication or in
combination with HCQ in patients who do not respond to HCQ, and particularly in
those with severe inflammatory arthritis [56]. In cases where the combination of HCQ
and MTX has proven ineffective in the treatment of inflammatory musculoskeletal
symptoms, alternative options such as use of corticosteroids, leflunomide, sulfasala-
zine, azathioprine, cyclosporine, or biologic drugs may be considered [55, 57].
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