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Abstract

Primary Sjogren’s Disease (SjD) is characterized by features of dryness arising from inflam-
mation in the secretary glands, particularly the salivary and lachrymal glands. Generalized
symptoms of fatigue and limb pain are very common but, in addition, about 40% of patients
have one or more features of organ-specific systemic disease. This review goes through
the background of SjD including diagnosis and classification, epidemiology, impact and
investigations such as ultrasound and lip biopsy. It then focuses in detail on each of the
systemic organ-specific features, principally using the European League against Rheuma-
tism (EULAR) Sjogren’s Syndrome Disease Activity Index (ESSDAI) along with some
non-ESSDAI domains, before concluding with comments on disease heterogeneity, treat-
ment, vaccination, pregnancy and surgery along with observations on patient perspectives.
The aim is to provide a general overview of these aspects of the disease to complement
other chapters in this monograph.

Keywords: Sjogren’s; systemic features; review

1. Introduction
Sjogren(’s) Disease (SjD), previously ‘Sjogren’s syndrome’, is characterized by focal

lymphocytic infiltration of the exocrine glands, leading in particular to dry eyes (kerato-
conjunctivitis sicca) and dry mouth (xerostomia) [1]. For patients with mild to moderate
dryness symptoms who do not have extraglandular/systemic features or a severe form of
associated fatigue, the condition may be manageable with modest lifestyle changes and
simple interventions, but for those with moderate/severe symptoms, SjD can have a major
adverse impact on quality of life [2]. Furthermore, for patients with systemic involvement,
there is a significantly increased mortality risk in SjD (standardized mortality ratio = 1.7),
with infections, malignancies (especially lymphoma), and cardiovascular disease as leading
causes of death [3].

Although SjD is an autoimmune ‘primary’ rheumatic disease in its own right, the glandu-
lar features, with some disease-specific heterogeneity on histology, may be found ‘associated’
with other rheumatic disorders such as rheumatoid arthritis (RA), systemic lupus erythemato-
sus (SLE) or systemic sclerosis (SSc) [4] (previously ‘secondary Sjogren’s syndrome’).

This review will set out the broad clinical parameters of the disease, particularly its
extraglandular/systemic features, how SjD is diagnosed and how its varied features impact
patient quality of life and clinical outcome.
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2. Diagnosis and Classification
The diagnosis of primary SjD is principally based on classification criteria, in particular

the American College of Rheumatology (ACR)/European League against Rheumatism
(EULAR) Classification Criteria (AECC) published in 2016 [5], which built on previous
criteria such as the Revised American–European Consensus Group Criteria (AECG) [6]
published in 2002. SjD criteria require evidence of specific autoimmunity in the form
of anti-Ro (+/− anti-La) antibodies and/or histological evidence of focal lymphocytic
sialadenitis along with clinical features of the condition. In most cases this would be
objective evidence of reduced tear and/or saliva production, but in some cases this can
be of extraglandular disease. Classification criteria are intended to define homogenous
groups of patients suitable for research and so there will be some people who do not
quite fit the classification criteria, perhaps because of a different autoantibody pattern or
equivocal histological features where there is felt to be a high probability of the disease
being present. Clinical practice is about uncertainty and probability (and flexibility), but
the classification criteria generally underpin the approach to diagnosis and management
guidelines in SjD [7]. Making an accurate diagnosis based on classification criteria may be
a requirement for patient access to biological therapies, should they become available in
the future.

3. Epidemiology
SjD is estimated to have a prevalence of circa 1 in 2500 adults [8]. Earlier studies had

suggested a much higher prevalence, but this is likely to be due to looser criteria for the
definition of the disease and different ascertainment methodology. It is about 16 times
commoner in women than men for reasons that are not well studied, but are assumed
to be due to an effect of female hormones on the immune system in the absence of an
alternative explanation [9]. SjD typically starts in middle to older age groups (e.g., circa
40–60 years) and is thought to be of broadly similar prevalence in many different ethnic
groups, although with some phenotypic variations [10].

4. Lip Biopsy and Histology
One obvious site for diagnostic biopsy in SjD would be the parotid gland, as the largest

salivary gland. There are concerns, however, about the risk of damaging the facial nerve,
causing facial paralysis, and so biopsy of the minor labial glands is more widely performed
and generates comparable results [11]. It is generally a straightforward technique with a low
frequency of side effects, particularly the linear incision approach in preference to punch
biopsy, although there is still a modest risk of damage to local nerves with consequent
long-term numbness/tingling/discomfort.

The interpretation and reporting of the biopsy is critical. The hallmark of SjD is of
a periductal, focal, lymphocytic sialadenitis with a focus score of at least 1 [12]. Thus, it
is both quantitative (a focus is a cluster/collection of at least 50 lymphocytes and a focus
score of 1 means that there is at least one focus within a 4 mm2 section of tissue) and
qualitative, i.e., there is a pattern to the location of foci in SjD that are located adjacent to
salivary ducts (the location of SjD-related antigens driving the immune response?). This
contrasts with normal glands with no obvious inflammation or glands with non-specific
(non-SjD) inflammation, so-called ‘chronic sialadenitis’, in which a variety of inflammatory
cells including plasma cells are scattered across the glands. Other parameters, such as the
amount of tissue in the biopsy or how to interpret areas of atrophy or fibrosis, for example,
may also be important, particularly in borderline cases [13].

In addition, it is helpful to know if there are any organized aggregates of B-cells
forming ‘germinal-centre like structures’ along with T follicular helper cells and follicular
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dendritic cells, often identified by anti-CD21 immunohistochemical staining. If present,
there is a higher likelihood of future mucosa-associated lymphoid structure (MALT) lym-
phoma development [14].

In writing or reading a biopsy report, therefore, it is important to assess whether the
report includes reference to the pattern of inflammation and a focus score of 1 or more.
If the report references ‘chronic inflammation’ or ‘chronic sialadenitis’, e.g., with diffuse
plasma cell infiltration, with no reference to focal (periductal lymphocytic) inflammation,
and concludes with a comment that ‘this may be compatible with a diagnosis of Sjogren’s
Disease—correlate with clinical/serological features’, then this is a negative biopsy and
this type of comment, although not inaccurate, risks confusion.

5. Symptom Burden, Psychological Impact, QoL, Health and Economic
In general, 90% of people with SjD report fatigue as a major feature and limb pain

forms part of the symptom triad along with fatigue and dryness [15]. About 5% will
have fibromyalgia in the UK [15], although much higher rates have been quoted in other
populations [16–18]. Questionnaires do not necessarily identify a unique character to this
fatigue, which has similarities to the chronic fatigue seen in SLE with both physical and
mental fatigue (e.g., ‘brain fog’) increased compared with controls, whereas in rheumatoid
arthritis, physical fatigue consequent to arthritis is more severe. Patients with SjD typically
report day-to-day variability in fatigue severity, and so it may be better to assess it over a
week or two-week period to gain an understanding of overall severity [19].

SjD patients also report reduced health-related quality of life (HRQoL), typically
assessed by measures such as the EQ-5D or SF-36 questionnaires, and this has been a
consistent finding across many studies [20]. Fatigue, pain and low mood/depression
correlate more closely with HRQoL measures than either oral or systemic features, and this
has implications in relation to justifying the cost of biologic therapies (see later chapters).

General HRQoL measures do not seem to capture the effect of severe dryness on af-
fected individuals and so a SjD-specific HRQoL measure may be a better way of expressing
this [21]. Some patients with severe eye and/or mouth dryness, particularly with high
levels of dryness symptoms, can be badly affected with a major impact on their quality of
life [22,23].

Having SjD also has financial impacts. Having the condition means more direct
healthcare costs in the form of more visits to healthcare professionals, more investigations,
and more dental and medication costs [24]. Although, typically, patients with SjD are in
the later stages of their careers or are homeworkers, nevertheless, estimates of the indirect
impact of SjD on work or caring activities have indicated that there are broader societal
costs as well [25].

6. Systemic Disease (Including Oral and Ocular Elements)
Approximately 40% of SjD patients will have ‘objective’ features of systemic disease,

i.e., considering this element separately to symptoms of fatigue or pain. The major systems
involved are as follows and most of these can be captured through the EULAR Sjogren’s
Syndrome Disease Activity Index (ESSDAI) [26] (see also later review). To put this another
way, the development and validation of the ESSDAI was an effective way of identifying
the key systems affected by SjD. The 12 domains of ESSDAI are as follows, with a section
on additional system domains at the end. The frequencies set out in Table 1) are taken from
published cohorts [27–30]. Treatment of these features will be addressed in a later review.
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Table 1. Prevalence of systemic disease by ESSDAI domain in four cohorts of patients with SjD. N.B.
Presented as a range of values for those registries with subgroup data published.

Organ System UKPSSR (UK) ASSESS (France) Big Data
(International) GEAS-SS (Spain) (Any Time Point)

n = 665 n = 395 n = 10,500 n = 921

Constitutional 22.5% 4.1% 9.3–11.1% 8.5–11.7%

Lymphadenopathy
and Lymphoma 5.4% 2.4% 9.2–10.3% 6.5–10.2%

Salivary Glandular 18.5% 12.1% 22.4–24.5% 28–33.9%

Articular 31.7% 18.6% 37.1–39.7% 40.2–55.9%

Cutaneous 8.0% 4.2% 11.0–12.5% 8.6–13.4%

Pulmonary 8.7% 14.4% 10.5–11.4% 6.1–15.0%

Renal 2.9% 2.8% 5.0–6.3% 1.8–4.3%

Muscular 1.7% 3.3% 2.3–3.0% 0.5–1.4%

Peripheral Nervous System 4.4% 9.6% 6.0–6.2% 5.1–10.4%

Central Nervous System 0.3% 2.0% 1.8–2.0% 1.8–2.7%

Haematological 16.3% 15.6% 25.5–28.3% Not provided in this format

Biological 47.4% 37.4% 56.9–64.6% Not provided in this format

UKPSSR: United Kingdom Primary Sjogren’s Syndrome Registry; ASSESS: Assessment of Systemic Signs and
Evolution of Sjogren’s Syndrome; GEA-SS: Spanish Group for the Study of Sjögren’s Syndrome.

6.1. Constitutional

Some SjD patients report fevers and night sweats. These need to be distinguished from
hormonal causes (patients will usually distinguish menopausal symptoms from SjD-related
symptoms) or from infection or lymphoma.

It is important to investigate unexplained weight loss, as for any other individual,
and not to assume that this is automatically due to SjD until causes such as bowel or other
cancer have been excluded. Coeliac disease is likely to be more common in individuals
with SjD and vice versa due to an overlapping genetic background, and so this diagnosis
should also be considered [31].

6.2. Lymphadenopathy and Lymphoma

Reactive lymphadenopathy and splenomegaly can be found in a number of inflamma-
tory rheumatic diseases, including SjD. If there are pathologic appearances on ultrasound
scanning or other imaging and/or progressive enlargement, then haematological assess-
ment and biopsy are indicated.

It has long been recognized that primary SjD is associated with mucosa-associated
lymphoid tissue (MALT) B-cell lymphoma, typically in the salivary glands, with a life-
time risk of 5–10% [32]. This is usually associated with progressive firm salivary gland
enlargement, which should prompt imaging and biopsy (N.B. an aspirate or needle biopsy
may not be sufficient for this purpose). In most cases this is a relatively low-grade, often
indolent lymphoma, and may be treated by observation, low-grade radiotherapy, or, in
some patients, systemic chemotherapy such as R-CHOP (Rituximab, Cyclophosphamide,
Hydroxydaunorubicin (doxorubicin), Oncovin (vincristine), and Prednisolone) or rituximab
monotherapy [33]. It can recur in some patients. Risk factors for lymphoma development
include anti-Ro antibody positivity, germinal centre-like structures on minor labial salivary
gland biopsy at presentation, low complement C4 levels, salivary gland enlargement, neu-
ropathy and cryoglobulinaemia [34]. Some patients develop a more aggressive form of
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lymphoma such as diffuse large B-cell lymphoma (DLBCL), which can be associated with
increased mortality [35].

6.3. (Salivary) Glandular

Some patients have intermittent/variable/persistent parotid or other salivary gland
swelling. This is considered part of the systemic inflammation associated with SjD and
so is considered separately to glandular dryness (even though mechanistically this is also
primarily believed to be due to inflammation).

Salivary duct blockage can be due to stricture, and sialography can be helpful to
identify this. Acute infection of a salivary gland can be associated with pain, overlying
redness, fever, lymphadenopathy and/or expression of pus from the salivary duct. The
development of lymphoma is considered above. Other diseases associated with salivary
gland swelling include sarcoidosis, IgG4-related disease, diabetic and alcoholic sialosis and
diffuse infiltrative lymphocytosis syndrome due to HIV infection.

6.4. Articular

Joint and muscle pain is common in patients with SjD and the prevalence of fibromyal-
gia is also increased (see above). Some patients, however, develop a rheumatoid arthritis-
like pattern of inflammatory arthritis. Treatment generally follows that of rheumatoid
arthritis [36]. In some individuals (e.g., with anti-CCP antibodies) this may actually repre-
sent an overlap with rheumatoid arthritis.

6.5. Cutaneous

Typical skin problems in SjD include subacute cutaneous lupus erythematosus, usually
associated with positive anti-Ro +/− anti-La antibodies and usually in sun-exposed areas.
The other typical skin finding is of small vessel (leukocytoclastic) vasculitis, often in
the form of palpable purpura +/− urticaria, also usually found in seropositive patients.
Occasionally, this can be associated with cryoglobulinaemia, which, if not due to SjD, can
be associated with hepatitis C virus exposure [37]. Target lesions (erythema multiforme)
are also associated with SjD.

6.6. Pulmonary

SjD, like other inflammatory rheumatic disease, can be linked to interstitial lung
disease (ILD) and this can be asymptomatic or relatively asymptomatic to start with. If
patients have any symptoms such as shortness of breath or a cough, or if they have basal
crackles on auscultation, then a chest X-ray and lung function tests +/− a high-resolution
CT scan of the lungs need to be considered [38]. Given the advent of anti-fibrotic therapy,
the benefits of early diagnosis are recognized more prominently. Although non-specific
interstitial pneumonia (NSIP) is said to be the commonest subtype of ILD, other forms
such as lymphocytic interstitial pneumonia (LIP), usual interstitial pneumonia (UIP) and
organizing pneumonia (OP) can also occur [39].

Dryness of the bronchial tubes can cause a chronic cough in SjD patients, but again
this can only be assumed once other causes such as ILD, infection or cancer have been
excluded. Bronchiectasis is also more common in patients with SjD (see below).

6.7. Renal

Renal disease in SjD can be a diagnostic and therapeutic challenge [40]. Glomeru-
lonephritis has been described in SjD and, if suspected, renal referral and a renal biopsy
may be indicated. The more common renal abnormality is tubulointerstitial nephritis (TIN),
typically in the form of (distal) renal tubular acidosis (RTA) [41]. If the serum bicarbonate is
below 15 mEq/L and the urine pH is more than 6, this is a good indicator of the presence of
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RTA in a patient with SjD who requires sodium bicarbonate therapy [42]. A raised serum
chloride is also typically found. Patients with RTA, high urinary calcium and low urinary
citrate can develop nephrocalcinosis and kidney stones. Hypokalaemia also needs to be
watched out for. Progression of renal disease to end-stage renal disease and dialysis is
relatively uncommon, although it can occur [43].

6.8. Muscular

Autoimmune myositis is rare in SjD (see Table 1). If it occurs, it should be diagnosed
and managed according to standard approaches [44]. A subset of patients with inclusion
body myositis associated with anti-Ro antibodies (especially anti-Ro52) has been recog-
nized [45] and anti-Ro52 antibodies have also been linked to interstitial lung disease in
patients with idiopathic myositis [46].

6.9. Peripheral Nervous System

Small-fibre sensory neuropathy with normal ‘standard’ nerve conduction studies is
common in SjD [47]. Small-fibre neuropathy can be further investigated with specialist tests
such as a cutaneous biopsy, and/or altered or absent laser-evoked potentials and/or abnor-
mal quantitative sensory testing to thermal stimuli and/or abnormal sympathetic sensory
testing. In clinical practice it may be assumed through the combination of symptoms such
as pain, tingling and/or numbness and exclusion of large fibre neuropathy through the
presence of normal conventional nerve conduction studies.

Large-fibre distal sensory polyneuropathy, axonal sensorimotor polyneuropathy,
chronic inflammatory demyelinating polyneuropathy (CIDP), multiple mononeuritis,
trigeminal neuropathy, ganglionopathy and cryoglobulin-related vasculitic neuropathy
have all been described in SjD [48]. Sensorimotor polyradiculoneuropathy corresponding
to Guillain–Barré syndrome has also been described.

6.10. Central Nervous System (CNS)

An increase in non-specific white matter lesions in the brain on MRI scanning is
common in SjD and is of uncertain clinical significance [49]. Otherwise, CNS involvement
in SjD is rare but potentially serious when it does occur. Conditions include transverse
myelitis, optic neuritis, other central cranial nerve involvement, multiple sclerosis (MS)-like
disease, seizures, aquaporin-4 antibody-related (Devic’s) disease, lymphocytic meningitis
and cerebral vasculitis. In the case of optic neuritis and MS, it may be somewhat arbitrary
as to whether these are regarded as associated or independent conditions [50]. Cognitive
disorder (‘brain fog’) is generally considered to be part of a fibromyalgia complex, which
may be linked to other neurological conditions, SjD, or both, rather than being a feature of
CNS per se, unless there is a clear temporal association with CNS features.

6.11. Haematological

Autoimmune cytopenias, particularly neutropenia, are common in SjD [51]. Lym-
phopenia and Idiopathic thrombocytopenic purpura (ITP) are also associated with SjD, as
is autoimmune haemolytic anaemia.

6.12. Biological

A polyclonal raised IgG level (+/− raised IgA or IgM) is common in SjD (typically
above 16 g/L or above 20 g/L). Monoclonal gammopathy of undetermined significance
(MGUS) is also increased [52] and can be linked with salivary gland swelling, vasculitis,
neurological features, rheumatoid factor positivity, low complements, cryoglobulinaemia
and a greater risk of lymphoma development [53].
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6.13. Other Systemic Features Not Captured Through the ESSDAI

A large international cohort study [54] identified that over a quarter of patients with
primary SjD may have systemic manifestations not currently included in the ESSDAI
classification, although other than Raynaud’s phenomenon, found in a third of patients
with SjD [55], the individual frequency of each of these non-ESSDAI features was very low.
These include:

Gastrointestinal involvement, which ranges from presumed dryness-related irritable
bowel syndrome and motility type issues to varying types of local surface tissue/systemic
inflammation (dysphagia, chronic gastritis, protein-losing enteropathy or gastrointestinal
tract vasculitis) [56].

Sjögren’s can also be associated with liver conditions such as primary biliary cholangi-
tis, autoimmune hepatitis and mild elevation of liver enzymes [57]. Pancreatic involvement
can include subclinical issues, but pancreatitis has also been reported, albeit rarely. Perni-
cious anaemia has also been reported.

Autonomic nervous system involvement is well reported and can be associated with
blood pressure and heart rate regulation causing postural hypotension, dysregulated
sweating, gastrointestinal symptoms or bladder problems [58].

Cardiovascular disease has also been described (heart valve disease, myocarditis,
pericarditis) as well as an increased risk of cardiovascular and cerebrovascular disease,
presumed to be due to the increase in systemic inflammation in some patients [59]. Whether
anti-Ro antibodies are associated with electrocardiological abnormalities is unclear [60,61].

Other pulmonary involvement includes bronchiectasis, presumed to be due to under-
lying inflammation of the tissue leading to damage [62]. Pleurisy/pleural effusions and
pulmonary artery hypertension have also been described.

Ear, nose and throat involvement includes an association with acute hearing loss [63],
laryngitis, sinusitis and relapsing polychondritis.

Other cutaneous associations include erythema nodosum, granuloma annulare [64],
panniculitis and amyloidosis [65].

Urological involvement, specifically interstitial cystitis, is well recognized [66].
Other eye conditions apart from dryness include uveitis, scleritis and episcleritis [67].

7. Principles of Investigation and Treatment
Treatment of SjD will be addressed in detail in later chapters. Some key general

principles include: (1) to make a diagnosis of SjD using the AECC wherever possible (e.g.,
see British Society for Rheumatology Guidelines, described in ‘Diagnosis and Classification’
section above); (2) not to assume in patients with SjD that their symptoms are automatically
due to SjD. Patients with SjD can develop breast or bowel cancer or other disease just
as anyone else can, and should be investigated accordingly if they present with new
symptoms; (3) to optimize simple interventions such as oral and eye health; (4) to involve
patients in management decisions; and (5) to consider a checklist including general areas
that can be overlooked such as psychological support, pregnancy and sexual health, and
cancer, osteoporosis and cardiovascular risk assessments.

Having considered these principles, therapeutic interventions can then follow guide-
lines such as those produced by the British Society for Rheumatology [7] or by EULAR [68]
or others. Pilocarpine can be considered in individuals with moderate/severe dryness but
who still have residual (stimulable) glandular function, and hydroxychloroquine is typically
offered to patients with arthralgia/pain/fatigue and/or mild/moderate systemic features.
The basis for using stronger immunosuppression will be dealt with in later reviews.
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8. Disease Heterogeneity and Stratification
SjD is a heterogenous condition, ranging from individuals with predominantly dryness

features to individuals with fatigue/pain predominant and/or patients with varying
combinations of systemic disease including lymphoma. Stratifying patients has been an
area of active interest, e.g., by symptoms [69] or biological process [70], or by multiple
clinical and investigational parameters [71]. From a clinical perspective, the divisions
into seronegative/seropositive, systemic features/non-systemic features, low lymphoma
risk/higher lymphoma risk, and low symptom burden/high symptom burden are probably
the most useful considerations within these various schemes.

9. Prognosis and Outcome
Most patients living with SjD will have a normal lifespan [72]. The exceptions will be

a small percentage of individuals who develop more severe forms of lymphoma or other
systemic disease requiring strong immunosuppression [73]. There may also be a small
increased risk of death related to cardiovascular disease (see above). Overall, however, the
standardized mortality rate in SjD is increased compared with the general population [74].

10. Vaccination, Pregnancy and Surgery
There is a general consensus that patients with SjD should receive ‘standard’ vaccina-

tions such as the annual flu and pneumococcal vaccinations and others as indicated, such
as having a tetanus booster. When it comes to ‘live’ vaccines, this depends on whether
the individual has mild SjD and is considered ‘immunocompetent’ or whether they are
on immunosuppressant medication such as higher doses of prednisolone, methotrexate or
mycophenolate, rituximab or others, or have another reason to be considered ‘immuno-
compromised’, in which case they may be advised against having such vaccines. In this
situation it is best to seek medical advice and err on the side of caution. The Sjogren’s
Foundation has advice directed at patients in the United States of America on their website
and the NHS also has general advice on vaccination.

There are limited data on whether women with SjD have difficulty in becoming
pregnant (reduced fertility) [75]. They may, however, be more likely to have pregnancy
complications and there may be some increase in pregnancy loss [76]. One critical issue is
to advise women of childbearing age with anti-Ro/La antibodies of the potential for and
need to monitor the foetal heart rhythm from week 16 to detect congenital heart block [77].
Specialist advice and guidance is necessary should this develop. Hydroxychloroquine
is recommended for secondary prevention [78] and there is a move to use it for primary
prevention in women known to have anti-Ro/La antibodies, although the evidence for this
is not as clear-cut [79].

In terms of surgery in patients with SjD, the main principle is of awareness and taking
additional care. Generally, patients with SjD who are not immunocompromised do not
appear to be at greater risk of postoperative complications or hospital mortality [80]. If
they are having cataract surgery, then careful attention to surface lubrication before and
after surgery is advised [81]. If they are immunosuppressed, however, then appropriate
local/national protocols should be followed and, if they have autonomic neuropathy or
pulmonary or cardiovascular disease, the appropriate mitigations should be put in place,
as for any other person with these conditions.

11. Patient Perspectives
The top priorities for patients in a study in the United States of America in terms

of treatment were to improve symptoms of fatigue, dryness and pain, address the social
burden of living with SjD and reduce lymphoma risk [82]. Sex life, social activities and work
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were the main areas important for quality of life. Healthcare costs, particularly dental care
costs, were a financial concern. Similarly, Vieira et al. 2021 [83], on behalf of Sjögren Europe,
emphasized that fatigue and cognitive dysfunction cause the greatest patient-reported
disability and are a major unmet need. Patients also report that they do not always feel that
the medical profession recognizes the seriousness or impact of SjD on their lives [84].

12. Conclusions
Although it is important to optimize the management of oral, ocular and other dryness

features in SjD, it is also important to recognize that SjD can be a serious, multi-system
autoimmune disease that can be debilitating and even life-threatening for some patients. This
understanding of the many different presentations and systemic complications of SjD, as
set out in this chapter, supports accurate and timely diagnosis, in turn hopefully leading to
improved clinical management and patient outcomes, as discussed in the following reviews.
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64. Bostan, E.; Yalıcı Armağan, B.; Gököz, Ö. Granuloma annulare preceding the diagnosis of Sjögren’s syndrome. Arch. Rheumatol.
2022, 37, 479–481. [CrossRef] [PubMed] [PubMed Central]

65. Kweon, S.-M.; Koh, J.H.; Lee, H.-N.; Kim, E.; So, M.W.; Shin, H.-J.; Choi, Y.H.; Lee, S.-G. Primary Sjogren syndrome diagnosed
simultaneously with localized amyloidosis of the lacrimal gland: A case report. Medicine 2018, 97, e11014. [CrossRef]

66. Emmungil, H.; Kalfa, M.; Zihni, F.Y.; Karabulut, G.; Keser, G.; Sen, S.; Aksu, K. Interstitial cystitis: A rare manifestation of primary
Sjögren’s syndrome, successfully treated with low dose cyclosporine. Rheumatol. Int. 2012, 32, 1215–1218. [CrossRef] [PubMed]
[PubMed Central]

67. Akpek, E.K.; Bunya, V.Y.; Saldanha, I.J. Sjögren’s Syndrome: More Than Just Dry Eye. Cornea 2019, 38, 658–661. [CrossRef]
[PubMed] [PubMed Central]

68. Ramos-Casals, M.; Brito-Zerón, P.; Bombardieri, S.; Bootsma, H.; De Vita, S.; Dörner, T.; Fisher, B.A.; Gottenberg, J.-E.; Hernández-
Molina, G.; on behalf of the EULAR-Sjögren Syndrome Task Force Group; et al. EULAR recommendations for the management of
Sjögren’s syndrome with topical and systemic therapies. Ann. Rheum. Dis. 2020, 79, 3–18. [CrossRef]

69. Tarn, J.R.; Howard-Tripp, N.; Lendrem, D.W.; Mariette, X.; Saraux, A.; Devauchelle-Pensec, V.; Seror, R.; Skelton, A.J.; James, K.;
McMeekin, P.; et al. Symptom-based stratification of patients with primary Sjögren’s syndrome: Multi-dimensional character-
isation of international observational cohorts and reanalyses of randomised clinical trials. Lancet Rheumatol. 2019, 1, e85–e94.
[CrossRef] [PubMed] [PubMed Central]

https://doi.org/10.3390/jcm15031189

https://www.ncbi.nlm.nih.gov/pubmed/10381047
https://doi.org/10.5114/reum.2018.75521
https://www.ncbi.nlm.nih.gov/pubmed/29853725
https://pmc.ncbi.nlm.nih.gov/articles/5974632
https://doi.org/10.1016/S0031-3025(16)35939-6
https://doi.org/10.1016/j.jaut.2012.01.010
https://www.ncbi.nlm.nih.gov/pubmed/22297146
https://doi.org/10.1002/art.39534
https://www.ncbi.nlm.nih.gov/pubmed/26636425
https://www.ncbi.nlm.nih.gov/pubmed/31464664
https://www.ncbi.nlm.nih.gov/pubmed/2359071
https://doi.org/10.1186/s40064-015-1557-7
https://www.ncbi.nlm.nih.gov/pubmed/26688780
https://pmc.ncbi.nlm.nih.gov/articles/4676776
https://www.ncbi.nlm.nih.gov/pubmed/33025900
https://doi.org/10.7759/cureus.25563
https://www.ncbi.nlm.nih.gov/pubmed/35784971
https://pmc.ncbi.nlm.nih.gov/articles/9248235
https://doi.org/10.3389/fimmu.2022.879516
https://www.ncbi.nlm.nih.gov/pubmed/35634284
https://pmc.ncbi.nlm.nih.gov/articles/9134348
https://doi.org/10.1007/s10067-025-07477-x
https://doi.org/10.3390/jcm13123510
https://doi.org/10.1183/16000617.0011-2016
https://www.ncbi.nlm.nih.gov/pubmed/27246587
https://pmc.ncbi.nlm.nih.gov/articles/9487244
https://doi.org/10.3390/ijms231911181
https://www.ncbi.nlm.nih.gov/pubmed/36232483
https://pmc.ncbi.nlm.nih.gov/articles/9569624
https://doi.org/10.46497/ArchRheumatol.2022.9210
https://www.ncbi.nlm.nih.gov/pubmed/36589611
https://pmc.ncbi.nlm.nih.gov/articles/9791557
https://doi.org/10.1097/MD.0000000000011014
https://doi.org/10.1007/s00296-010-1782-x
https://www.ncbi.nlm.nih.gov/pubmed/21258795
https://pmc.ncbi.nlm.nih.gov/articles/3336059
https://doi.org/10.1097/ICO.0000000000001865
https://www.ncbi.nlm.nih.gov/pubmed/30681523
https://pmc.ncbi.nlm.nih.gov/articles/6482458
https://doi.org/10.1136/annrheumdis-2019-216114
https://doi.org/10.1016/S2665-9913(19)30042-6
https://www.ncbi.nlm.nih.gov/pubmed/38229348
https://pmc.ncbi.nlm.nih.gov/articles/7134527
https://doi.org/10.3390/jcm15031189


J. Clin. Med. 2026, 15, 1189 13 of 13

70. Soret, P.; Le Dantec, C.; Desvaux, E.; Foulquier, N.; Chassagnol, B.; Hubert, S.; Jamin, C.; Barturen, G.; Desachy, G.; Devauchelle-
Pensec, V.; et al. A new molecular classification to drive precision treatment strategies in primary Sjögren’s syndrome. Nat.
Commun. 2021, 12, 3523. [CrossRef]

71. Nguyen, Y.; Beydon, M.; Gottenberg, J.E.; Morel, J.; Perdriger, A.; Dernis, E.; Cornec, D.; Devauchelle-Pensec, V.; Sène, D.; Dieudé,
P.; et al. Distinct Pathophysiologic Pathways Support Stratification of Sjögren’s Disease Based on Symptoms, Clinical, and Routine
Biological Data. Arthritis Rheumatol. 2025, 77, 876–883. [CrossRef] [PubMed]

72. Carsons, S.E.; Blum, M.A. Sjogren Syndrome; StatPearls Publishing: Treasure Island, FL, USA, 2025. Available online:
https://www.ncbi.nlm.nih.gov/books/NBK431049/ (accessed on 1 January 2026).

73. Brito-Zerón, P.; Kostov, B.; Solans, R.; on behalf of the SS Study Group, Autoimmune Diseases Study Group (GEAS), Spanish
Society of Internal Medicine (SEMI); Fraile, G.; Suárez-Cuervo, C.; Casanovas, A.; Rascón, F.J.; Qanneta, R.; Pérez-Alvarez, R.;
et al. Systemic activity and mortality in primary Sjögren syndrome: Predicting survival using the EULAR-SS Disease Activity
Index (ESSDAI) in 1045 patients. Ann. Rheum. Dis. 2016, 75, 348–355. [CrossRef] [PubMed]

74. Huang, H.; Xie, W.; Geng, Y.; Fan, Y.; Zhang, Z. Mortality in patients with primary Sjögren’s syndrome: A systematic review and
meta-analysis. Rheumatology 2021, 60, 4029–4038. [CrossRef] [PubMed]

75. Mao, R.; Zhu, L.; Long, R.; Zhou, J.; Wang, X.; Wang, M.; Wang, T.; Li, Y.; Long, H.; Jin, L. A new insight on evaluation of the
fertility and pregnancy outcome in patients with primary Sjögren syndrome: A propensity score matched study in multi-IVF
centers. Reprod. Biol. Endocrinol. 2024, 22, 57. [CrossRef] [PubMed]

76. Yang, Y.; Huang, X.X.; Huo, R.X.; Lin, J.Y. Impact of Sjögren’s syndrome on maternal and fetal outcomes following pregnancy: A
systematic review and meta-analysis of studies published between years 2007–2022. Arch. Gynecol. Obstet. 2024, 309, 1135–1149.
[CrossRef] [PubMed]

77. Buyon, J.P.; Friedman, D.; Hiebert, R.; Copel, J.; Craft, J.; Katholi, M.; Lee, L.A.; Provost, T.T.; Reichlin, M.; Rider, L.; et al.
Autoimmune associated congenital heart block: Demographics, mortality, morbidity and recurrence rates obtained from a
national neonatal lupus registry. J. Am. Coll. Cardiol. 1998, 31, 1658–1666. [CrossRef]

78. Izmirly, P.; Kim, M.; Friedman, D.M.; Costedoat-Chalumeau, N.; Clancy, R.; Copel, J.A.; Phoon, C.K.L.; Cuneo, B.F.; Cohen, R.E.;
Robins, K.; et al. Hydroxychloroquine to Prevent Recurrent Congenital Heart Block in Fetuses of Anti-SSA/Ro-Positive Mothers.
J. Am. Coll. Cardiol. 2020, 76, 292–302. [CrossRef] [PubMed] [PubMed Central]

79. Clowse, M.E.B.; Eudy, A.M.; Kiernan, E.; Williams, M.R.; Bermas, B.; Chakravarty, E.; Sammaritano, L.R.; Chambers, C.D.;
Buyon, J. The prevention, screening and treatment of congenital heart block from neonatal lupus: A survey of provider practices.
Rheumatology 2018, 57, v9–v17. [CrossRef]

80. Babazade, R.; Sun, Z.; Hesler, B.D.; Sharma, A.; Makarova, N.; Dalton, J.E.; Turan, A. The Association Between Sjögren Syndrome
and Adverse Postoperative Outcomes: A Historical Cohort Study Using Administrative Health Data. Anesth. Analg. 2015, 121,
1222–1230. [CrossRef] [PubMed] [PubMed Central]

81. Lee, D.; Kim, C.; Lee, K.; Chung, J.K. Clinical Outcomes of Cataract Surgery in Patients with Sjögren’s Syndrome. Diagnostics
2022, 13, 57. [CrossRef] [PubMed] [PubMed Central]

82. McCoy, S.S.; Woodham, M.; Bunya, V.Y.; Saldanha, I.J.; Akpek, E.K.; Makara, M.A.; Baer, A.N. A comprehensive overview of
living with Sjögren’s: Results of a National Sjögren’s Foundation survey. Clin. Rheumatol. 2022, 41, 2071–2078. [CrossRef]

83. Vieira, A.; Grosjean, A.; Stone, L.; Oosterbaan, M.; Bouillot, C.; Koelewijn-Tukker, J.; Antonopoulou, K. Sjögren’s: The European
patients’ community perspective. Clin. Exp. Rheumatol. 2021, 39, 14–16. [CrossRef]

84. Unger, J.; Mattsson, M.; Drăgoi, R.G.; Avram, C.; Boström, C.; Buttgereit, F.; Lackner, A.; Witte, T.; Raffeiner, B.; Peichl, P.; et al.
The Experiences of Functioning and Health of Patients With Primary Sjögren’s Syndrome: A Multicenter Qualitative European
Study. Front. Med. 2021, 8, 770422. [CrossRef] [PubMed] [PubMed Central]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/jcm15031189

https://doi.org/10.1038/s41467-021-23472-7
https://doi.org/10.1002/art.43096
https://www.ncbi.nlm.nih.gov/pubmed/39721742
https://www.ncbi.nlm.nih.gov/books/NBK431049/
https://doi.org/10.1136/annrheumdis-2014-206418
https://www.ncbi.nlm.nih.gov/pubmed/25433020
https://doi.org/10.1093/rheumatology/keab364
https://www.ncbi.nlm.nih.gov/pubmed/33878179
https://doi.org/10.1186/s12958-024-01228-4
https://www.ncbi.nlm.nih.gov/pubmed/38769525
https://doi.org/10.1007/s00404-023-07259-3
https://www.ncbi.nlm.nih.gov/pubmed/37921880
https://doi.org/10.1016/S0735-1097(98)00161-2
https://doi.org/10.1016/j.jacc.2020.05.045
https://www.ncbi.nlm.nih.gov/pubmed/32674792
https://pmc.ncbi.nlm.nih.gov/articles/7394202
https://doi.org/10.1093/rheumatology/key141
https://doi.org/10.1213/ANE.0000000000000913
https://www.ncbi.nlm.nih.gov/pubmed/26309019
https://pmc.ncbi.nlm.nih.gov/articles/4830123
https://doi.org/10.3390/diagnostics13010057
https://www.ncbi.nlm.nih.gov/pubmed/36611349
https://pmc.ncbi.nlm.nih.gov/articles/9818369
https://doi.org/10.1007/s10067-022-06119-w
https://doi.org/10.55563/clinexprheumatol/8vip9k
https://doi.org/10.3389/fmed.2021.770422
https://www.ncbi.nlm.nih.gov/pubmed/34869487
https://pmc.ncbi.nlm.nih.gov/articles/8637170
https://doi.org/10.3390/jcm15031189

	Introduction 
	Diagnosis and Classification 
	Epidemiology 
	Lip Biopsy and Histology 
	Symptom Burden, Psychological Impact, QoL, Health and Economic 
	Systemic Disease (Including Oral and Ocular Elements) 
	Constitutional 
	Lymphadenopathy and Lymphoma 
	(Salivary) Glandular 
	Articular 
	Cutaneous 
	Pulmonary 
	Renal 
	Muscular 
	Peripheral Nervous System 
	Central Nervous System (CNS) 
	Haematological 
	Biological 
	Other Systemic Features Not Captured Through the ESSDAI 

	Principles of Investigation and Treatment 
	Disease Heterogeneity and Stratification 
	Prognosis and Outcome 
	Vaccination, Pregnancy and Surgery 
	Patient Perspectives 
	Conclusions 
	References

