
Sjögren syndrome is a chronic, systemic
disorder of an autoimmune nature. It is
characterized by lymphocytic infiltration

of the exocrine (mainly salivary and lacrimal)
glands and by remarkable B-cell hyperactivity.
The latter is manifested by hyper  gam maglobu -
linemia and the presence of serum autoantibod-
ies, including antinuclear antibodies, rheumatoid
factor, cryoprecipitable immunoglobulins and
antibodies against two ribonucleoproteinic com-
plexes named Ro/SSA and La/SSB; these anti-
bodies are considered hallmarks of the disease.1,2

Although their exact role is not known, recent
data suggest that antibodies against the Ro52
component of the Ro/SSA antigen (a 52kD pro-
tein that inhibits proinflammatory responses)
might inhibit its regulatory function.3 The condi-
tion is nine times more common among women
than among men, with peak onset during meno -
pause.1 A recent review suggests that the preva-
lence ranges from 0.1% to 4.8%,1 with rates in -
creasing with advanced age.4,5 Heterogeneity in
inclusion criteria, ethnic origin, sample size and
sex distribution between studies contributed to
the observed variability. 

Although Sjögren syndrome is classically con-
sidered to be localized disease of the exo crine
glands, mainly manifested with oral and ocular
dryness, it also has a wide range of systemic clin-
ical manifestations that affect essentially any
organ system, and a small number of cases are
complicated by the development of non-Hodgkin
lymphoma.1,6 Secondary Sjögren syndrome is
associated with an established connective-tissue
disease.

As is the case for many autoimmune diseases,
the primary etiopathogenetic events are not

known. The current hypothesis is that an inter-
play between environmental contributors (e.g.,
viruses, stress, hormones) and the patient’s
genetic background can lead to inflammatory
responses against epithelial tissues. In this
review, we summarize the current evidence,
mostly from observational, open-label and ran-
domized clinical trials, for the clinical manifesta-
tions, diagnosis and management of Sjögren
syndrome (Box 1).

What are the clinical features
of Sjögren syndrome?

The clinical features of Sjögren syndrome can be
largely divided into those related to exocrine dys-
function (glandular) and those that affect organs
other than the exocrine glands (extraglandular or
systemic). The latter can be further divided into
nonspecific features, those characterized by peri -
epithelial infiltrates in parenchymal organs and
those that result from immunocomplex deposi-
tion as a result of B-cell hyperactivity.7,8 Most pa -
tients with Sjögren syndrome (about 90%) have
an indolent benign course; however, a small but
important number of cases (5%–10%) are com-
plicated by immunocomplex pathology and lym-
phoid neoplasia, both of which are associated
with high mortality (a 3.25-fold increase com-
pared with the general population).6,7,9
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• Sjögren syndrome is a chronic autoimmune disease that mainly affects
middle-aged women.

• Clinical manifestations are mainly classified as glandular (manifested
mainly by dry eyes and mouth) or extraglandular (systemic).

• About 5%–10% of cases are complicated by the development of
lymphoma.

• Diagnosis is made by observing ocular and oral dryness, by measuring
serum autoantibody levels and by observing periductual lymphocyte
infiltration in salivary gland biopsy samples.

• Local measures and cholinergic agents are the main therapeutic
methods used to alleviate oral and ocular dryness. B-cell targeted
therapies are reserved for the systemic manifestations of the
syndrome.

Key points
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Box 1: Evidence used in this review

Using the MeSH term “Sjögren syndrome,” we
searched MEDLINE for randomized controlled
 trials, systematic reviews and observational
studies involving adult humans. We included
studies published in English between Jan. 1,
1975, and Nov. 25, 2012. We also manually
searched the reference lists of relevant articles
retrieved.



The main features of glandular and extraglan-
dular manifestations in Sjögren syndrome are
shown in Table 1.6,7,9–40 Besides sicca features, easy
fatigability is one of the most frequent symptoms,
occurring in 70% of patients with primary Sjögren

syndrome; these patients typically report func-
tional disability and an increased need for
rest.13,26,41 Patients with primary Sjögren syndrome
may show several psychopathologic features
depending on premorbid personality traits and in
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Table 1 (part 1 of 2): Clinical manifestations of primary Sjögren syndrome 

Clinical manifestation Prevalence, % Clinical and laboratory features 

Glandular10  • Destruction of the glandular epithelium, antibodies against muscarinic 
receptors, impairment of neurotransmission 

Oral dryness7 90 • Dif!culty chewing or swallowing, sore mouth  
• Oral infections and dental caries, fungal infections 

(pseudomembranous or erythematous mucosal lesions, !ssured tongue, 
atrophy of !liform papillae and angular cheilitis) 

Parotid gland enlargement7 50 • Usually bilateral, !rm to palpation, asymptomatic, adverse predictor of 
lymphoma  

Ocular dryness7 95 • Sandy feeling or itchiness of the eyes 
• Reduced tear secretion, chronic irritation and destruction of the corneal 

and bulbar conjunctival epithelium (keratoconjunctivitis sicca) 

Dry skin ~10 • Dry skin with accompanying pruritus 

Dryness of the upper respiratory 
tract7  

20 • Dry nasal mucosa, xerotrachea, bronchitis sicca 
• Chronic dry cough, shortness of breath (xerotrachea/bronchitis sicca) 

Dyspareunia11 40 • Dyspareunia commonly observed in premenopausal women 
(dysfunction of lubricative vaginal glands) 

Extraglandular (systemic)   

Nonspeci�c   

 Musculoskeletal7 70 • Jaccoud arthropathy (reversible hand deformities, absence of erosive 
lesions);7,25,26 radiographs of the hands show soft-tissue calci!cation 
(especially in association with Raynaud phenomenon)12 

 Raynaud phenomenon12 30 • Milder in Sjögren syndrome compared with other autoimmune 
diseases; no associated vascular complications12,27,28 

 Fatigue13 70 • Increase demand for rest, associated with functional disability 

Periepithelial    

Bronchial7 20 • Peribronchial and/or peribronchiolar mononuclear in"ammation 
• Dry cough and shortness of breath on exertion 
• Pulmonary function testing: predominantly small airway obstructive 

pattern 
• Chest radiography: usually normal or ill-de!ned pattern of in!ltrates  
• High-resolution computed tomography: thickened bronchial walls; pure 

interstitial involvement is less frequent (common types: lymphocytic 
interstitial pneumonia characterized by thin wall cysts on imaging, 
lymphocytic bronchiolitis29,30) 

Liver   • Lymphocytic in!ltration around cholangial cells 

 Hepatomegaly14 25 
 

• Antimitochondrial antibodies and Sjögren syndrome: two-thirds of 
patients show liver enzyme abnormalities 

• Liver histopathology: mild intrahepatic bile duct in"ammation 
reminiscent of primary biliary cirrhosis (stage I)14 

• Progression of Sjögren syndrome–associated primary biliary cirrhosis: 
very slow in clinical, serologic and histopathologic terms31 

   Presence of antimitochondrial  
   antibodies14 

5 

Kidney15 2.5 • Interstitial nephritis-lymphocytic in!ltration around renal tubular cells 
• Subclinical course 
• Distal renal tubular acidosis (hypokalemia, low speci!c gravity and 

alkaline pH of the urine, nephrocalcinosis)15,32,33 
• Mild chronic renal compromise34 

continued



association with antibodies against neuropep-
tides.42 Increased rates of neuroticism, psychoti-
cism, obsessiveness, hypochondriasis, paranoid
ideation, somatization, obsessive–compulsive
symptoms, sleep disturbances and defective cop-
ing strategies have been reported.7,43–47

Non-Hodgkin lymphoma is a well-recognized
complication of Sjögren syndrome.6,39 Peripheral
neuropathy, glomerulonephritis, lymphopenia,

vasculitis or purpuric lesions, low C4 levels,
cryoglobulinemia and the presence of germinal
centres in salivary gland biopsy samples are
well-recognized adverse predictors of lympho -
ma.7,9,39,40 In a comparative analysis involving
patients with mucosa-associated lymphoid tissue
lymphoma with or without underlying autoim-
mune disease, there were no differences in the
rate of relapse, time to relapse or survival.48
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Table 1 (part 2 of 2): Clinical manifestations of primary Sjögren syndrome 

Clinical manifestation Prevalence, % Clinical and laboratory features 

Endocrine glands   • Periepithelial lymphocytic in!ltrations in thyroid, adrenals, ovaries 

Autoimmune thyroid disease  • Suggests a subtype of Sjögren syndrome with a mild course and C4 
normocomplementemia35  

 Antibodies to thyroid 
antigens16 

10–20  

 Clinical hypothyroidism16 1.5–16.5  

Autoimmune adrenal disease  

 Antibodies to adrenal 
antigens (21 hydroxylase)17 

17 • Associated with B-cell activating cytokines and adrenal 
hyporesponsiveness 

 Overt adrenal failure17 0  

Autoimmune ovarian disease  

 Antibodies to ovarian 
antigens18 

27 

Immunocomplex-associated 
disease 

 • Deposition of immunocomplexes in small vessels of the skin, nerves, 
kidney, brain as a result of B-cell hyperactivity 

Cutaneous vasculitis7,19,20   

    Palpable purpura7 10 • Most common manifestation of cutaneous vasculitis 
• Associated with hypocomplementemia and cryoglobulinemia conferring 

increased risk of lymphoma  
• Flat purpura can also occur in the setting of hypergammaglobulinemia 

Peripheral neuropathy21,22 2–10   

 Sensory axonal neuropathy  • Glove–stocking distribution 

 Small !bre neuropathy  • Painful or burning paresthesia 

 Sensorimotor neuropathy  • Adverse predictor of lymphoma in association with 
hypocomplementemia, cryoglobulinemia and vasculitic lesions 

Glomerulonephritis15 ~2  • Associated with systemic vasculitis, hypocomplementemia and 
cryoglobulinemia; adverse predictor of lymphoma and survival 

• Membranoproliferative and membranous glomerulonephritis are the 
most commonly occurring histopathologic types 

• Immuno"uorescence showing IgM and complement deposition in renal 
tissues; hypertension, mild proteinuria and hematuria are the most 
common manifestations36 

Central nervous system 
vasculopathy23,24 

3–20  • Associated with antibodies against SSA (Ro/SSA) 
• Multiple sclerosis-like features24,37 

• Antibodies against aquaporin-4 have been detected among patients with 
lupus and Sjögren syndrome with evidence of longitudinally extensive 
transverse myelitis or optic neuritis38 

Lymphoma6 5–10 • Chronic antigenic stimulation, genetic aberrations 
• Sites of involvement include minor and/or major salivary glands, stomach, 

lungs, nodes; involvement of bone marrow is rare 
• Adverse predictors of lymphoma include peripheral neuropathy, 

glomerulonephritis, lymphopenia, vasculitic or purpuric lesions, low C4 
levels, cryoglobulinemia, germinal centres in salivary gland biopsy7,9,39,40 

Mucosa-associated lymphoid 
tissue (most common); nodal 
marginal zone lymphoma; 
diffuse large B-cell lymphoma 

 



How should a diagnosis
of Sjögren syndrome be made?

The key to prompt diagnosis is clinical evaluation
for every patient who presents with symptoms of
oral or ocular dryness. This evaluation should
include a complete systems review, including spe-
cific questions to assess oral and ocular dryness,
clinical examination and investigations to assess
the degree of exocrine gland dysfunction, the
presence of relevant immunologic abnormalities
and the extent of organ involvement. Because
sicca symptomatology can be attributed to several
different clinical entities, the differential diagnosis
is extensive (Box 2).26,49–51 In a prospective multi-
centre trial, the prevalence of Sjögren syndrome in
a cohort of patients with clinically important
aqueous-deficient dry eye was 11.6%.52 In con-
trast, in a closed rural community, about 15% of
patients (n = 35) with sicca symptoms who under-
went full evaluation for Sjögren syndrome ful-
filled the classification criteria for the diagnosis.53

In clinical practice, patients who present with
sicca symptoms should be offered assessment of
lacrimal gland function (measuring tear production
using Schirmer test [wetting on a paper strip of
≤ 5 mm in 5 min]; sensitivity 76.9%; specificity
4%–72%) and examination of the cornea and con-
junctiva using rose bengal or lissamine green stain
(reveals punctuate or filamentary keratitis lesions,
typical of keratoconjunctivitis sicca; sensitivity
64.3%; specificity 81.7%). Unstimulated saliva
secretion should also be measured (in a graded
tube; > 1.5 mL in 15 min is considered normal;
sensitivity 56.1%; specificity 80.7%). A biopsy of a
minor salivary gland should be performed to assess
the presence of lymphocytic infiltrates around sali-
vary gland epithelium (hallmark of Sjögren syn-
drome; sensitivity 82.4%; specificity 86.2%).54 An
average focus score of 1 or greater in the salivary

gland biopsy sample is considered indicative of
Sjögren syndrome. The focus score is calculated as
the number of lymphocyte foci per 4-mm2 surface
based on a survey of at least four lobules. A focus is
a cluster of at least 50 lymphocytes.55

Other investigations include a full blood count,
chemistry panel, chest radiography, protein elec-
trophoresis, testing for antinuclear antibodies, anti-
bodies against Ro/SSA and La/SSB autoantigens
and rheumatoid factor, and viral testing for hepatitis
C virus, HIV and human T-lymphotropic virus 1.
Antibodies against thyroid antigens and thyroid
function should be evaluated, given the association
between autoimmune thyroid disease and sicca
complaints.50 Antibodies against Ro/SSA can be
detected in 70%–100% of patients with Sjögren
syndrome; La/SSB antibodies can be detected in
35%–70%. Antibodies against La/SSB are consid-
ered to be a highly specific diagnostic marker for
Sjögren syndrome.3,56 According to the classifica-
tion criteria, the presence of these antibodies along
with other features suggestive of Sjögren syndrome
is sufficient for establishing the diagnosis, even in
the absence of a positive salivary gland biopsy.57

Once the diagnosis is established, additional
investigational tests (e.g., cryoglobulins, comple-
ment levels, immunofixation) should also be
offered, particularly to patients with peripheral pur-
pura, peripheral neuropathy, salivary gland enlarge-
ment or in situ demonstration of salivary gland
lymphoma. Upper endoscopy, bone marrow biopsy
and computed tomography scans of the neck, tho-
rax and abdomen should be performed to detect the
potential development and extent of lymphoma.

To aid in the classification of Sjögren syndrome,
the international research community proposed the
American–European Consensus Criteria for Sjö-
gren’s Syndrome (Box 3), which require the pres-
ence of either focal lymphocytic infiltrates in minor
salivary glands with a focus score of 1 or more, or
the presence of SSA or SSB autoantibodies along
with features suggestive of salivary or lacrimal
gland involvement.57 A new set of preliminary crite-
ria was recently proposed by the American College
of Rheumatology; these criteria are based solely on
objective criteria58 (Box 3).

What therapies are effective
for mucosal dryness in Sjögren
syndrome?

The treatment of mucosal dryness related to Sjö-
gren syndrome is mainly intended to alleviate
symptoms and prevent complications such as den-
tal caries, dysphagia and oral candidiasis. As gen-
eral measures, alcohol, smoking and medications
such as diuretics, antidepressants (with the excep-
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Box 2: Differential diagnosis of Sjögren
syndrome26,49–51

• Medications (e.g., diuretics, antihistamines)

• Viral infections (e.g., HIV infection,
 hepatitis C virus infection)

• Tumours (e.g., parotid gland tumour)

• Metabolic disorders (diabetes mellitus,
lipoproteinemia types II, IV and V)

• Irradiation

• Sarcoidosis

• Chronic graft-versus-host disease

• Lymphoma

• Amyloidosis

• IgG4-related sialadenitis

• Autoimmune thyroid disease
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tion of selective serotonin reuptake inhibitors,
especially escitalopram and flu oxetine) and anti-
histamines should be avoided because they exac-
erbate mucosal dryness; air conditioning should
also be avoided. Mouth hygiene, thorough dental
follow-up, stimulation of salivary flow (sugar-free
gum or citrus juice) and administration of saliva
substitutes are generally advised for the manage-
ment of oral dryness.59 Salivary substitutes have
been shown to improve subjective symptoms of
oral dryness (e.g., burning mouth, difficulties with
mastication and swallowing) without affecting the
rate of salivary output.60 Painful enlargement of
salivary glands can be alleviated by local applica-
tion of moist heat and administration of non-

steroidal anti-inflammatory drugs after bacterial
infection and lymphoma have been ruled out. 

Ocular dryness should initially be treated with
preservative-free teardrops or eye lubricants con-
taining either sodium hyaluronate or hydroxy -
propyl methylcellulose, which improve both sub-
jective symptoms and objective signs of ocular
dryness (e.g., Schirmer test, rose bengal staining,
impression cytology scores).61–64 In cases of mod-
erate to severe dry eye disease, cyclosporine
drops (0.05%) for six months were shown to
lead to remarkable improvement in Schirmer test
and corneal staining scores and subjective ocular
symptoms (e.g., reduced blurred vision, use of
artificial tears).65

Box 3: Classification criteria for Sjögren syndrome 

American/European classification criteria57

Ocular symptoms (at least one)

• Persistent, troublesome dry eyes every day for longer than three months

• Recurrent sensation of sand or gravel in the eyes

• Use of a tear substitute more than three times per day

Oral symptoms (at least one)

• Feeling of dry mouth every day for at least three months

• Recurrent feeling of swollen salivary glands as an adult

• Need to drink liquids to aid in swallowing dry foods

Objective evidence of dry eyes (at least one)

• Schirmer test ≤ 5 mm/5min

• Van Bijsterveld score ≥ 4 (after lissamine test)

Objective evidence of salivary-gland involvement (at least one) 

• Salivary-gland scintigraphy

• Parotid sialography 

• Unstimulated salivary flow (≤ 1.5 mL/15 min, ≤ 0.1 mL/min)

Histological features

• Positive biopsy sample of a minor salivary gland (focus score > 1; refers to a cluster of 
≥ 50 lymphocytes per lobule when at least four lobules are assessed)

Autoantibodies

• Presence of antibodies to SSA (Ro/SSA) or to SSB (La/SSB)

Classification

• Primary Sjögren syndrome requires the presence of four of six criteria, including a positive biopsy
sample of a minor salivary gland or antibodies against SSA or SSB, or three of the four objective criteria 

• Secondary Sjögren syndrome requires an established connective-tissue disease and one sicca
symptom plus any three of the four objective criteria 

• Exclusions: previous radiotherapy to the head and neck, lymphoma, sarcoidosis, graft-versus-host
disease, infection with hepatitis C virus or HIV, or the use of anticholinergic drugs

American College of Rheumatology criteria58

• Antibodies against SSA (Ro/SSA) or SSB (La/SSB), or positive rheumatoid factor and antinuclear
antibody levels of 1:320 or greater

• Labial salivary gland biopsy showing focal lymphocytic sialadenitis with a focus score ≥ 1 focus/4 mm2

• Keratoconjunctivitis sicca with ocular staining score ≥ 3 (assumes that the patient is not currently using
daily eye drops for glaucoma and has not had corneal surgery or cosmetic eyelid surgery in the last five yr)

• Classification of Sjögren syndrome, which applies to patients with signs or symptoms suggestive of
Sjögren syndrome, requires the presence of at least two of the three aforementioned objective features.

• Exclusions: history of head and neck radiation treatment, infection with hepatitis C virus, AIDS,
sarcoidosis, amyloidosis, graft-versus-host disease or IgG4-related disease



Among patients with residual gland function,
the beneficial use of two cholinergic agents was
shown in controlled studies. Patients who used
pilocarpine (10–30 mg once daily) showed statis-
tically significant improvements in dryness (oral,
ocular, nasal, vaginal, skin) and salivary flow
rates. Cevimeline use (30 mg three times daily)
has been also associated with improved subjective
oral and ocular symptoms, increased salivary flow
rates and objective ocular signs.66 Although
steroid-containing ophthalmic solutions have
shown short-term benefits, caution should be
taken with prolonged use because serious adverse
effects (e.g., raised intraocular pressure, worsen-
ing or development of cataracts, impaired corneal
wound healing, increased risk of infection risk)
may occur.66–69 Women with vaginal dryness and
dyspareunia may benefit from vaginal lubricants,
as suggested by studies not focused on Sjögren
syndrome.70 In patients with earlier disease onset
and preserved salivary function, improvements
have been shown using both subjective (visual
analog scale [VAS] scores for sicca symptoms)
and objective measures after treatment with ritux-
imab (monoclonal antibody against CD20).71

What therapies are effective
for the management of systemic
features in Sjögren syndrome?

Systemic therapy should be considered for
patients showing systemic features and should be
tailored to the organs affected and to the severity.
Because of a lack of robust data from controlled
studies, the management of extraglandular mani-
festations is mainly based on case-series reports,
open-label studies and expert opinion based on
biological rationale and experience with other
autoimmune diseases. Therapeutic options for the
systemic manifestations of Sjögren syndrome are
shown in Table 2.59,66,72,73

In patients for whom arthralgia or myalgia is the
predominant symptom, hydroxychloroquine ther-
apy has been shown to improve arthralgia, myalgia
and joint inflammation; methotrexate can be used
in cases of inflammatory arthritis.72,74 For cases of
persistent arthritis, rituximab has been shown to
significantly improve the tender and swollen joint
count.75 A pilot open-label study reported that
weekly administration of methotrexate to patients
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Table 2: Therapeutic options for systemic features in Sjögren syndrome59,66,72,73 

Feature Therapy 

Nonspeci"c symptoms  

 Fatigue • Antidepressants, exercise 

 Raynaud phenomenon • Avoidance of cold and stress; calcium-channel blockers 

 Arthralgia, arthritis • Nonsteroidal anti-in#ammatory drugs, hydroxychloroquine,  
methotrexate  

Periepithelial involvement  

 Interstitial nephritis-tubular 
dysfunction, renal tubular 
acidosis 

• Oral potassium and sodium carbonate 

 Bronchial or bronchiolar 
involvement 

• Inhaled therapy 

 Interstitial lung disease • Prednisolone, azathioprine 

 Primary biliary cirrhosis • Ursodeoxycholic acid 

 Autoimmune hepatitis • Prednisolone, azathioprine  

Immunocomplex-associated 
disease 

 

 Peripheral neuropathy • Intravenous gamma globulin 
• Rituximab 
• Plasma exchange 

 Vasculitis • Prednisolone  
• Cyclophosphamide 
• Rituximab 
• Plasmapheresis 

 Glomerulonephritis • Prednisolone, intravenous cyclophosphamide 

 Central nervous system disease • Pulse steroids  
• Prednisolone 
• Cyclophosphamide  
• Azathioprine  



with Sjögren syndrome reduced the frequency of
parotid gland enlargement, dry cough and pur-
pura.76 In patients with primary Sjögren syndrome,
blockade of tumor necrosis factor α (infliximab and
etanercept) does not appear to be effective in reduc-
ing subjective and objective measures of salivary
and lacrimal function or joint inflammation; aug-
mentation of the already activated type I inter-
feron/B-cell activating factor (BAFF) axis has been
suggested to account for this failure.77,78

Cytotoxic drugs (e.g., cyclophosphamide) are
reserved for severe extraglandular manifestations,
including cutaneous vasculitis and glomerulo -
nephritis. Given that B-cell activation is a disease
cornerstone, choosing targeted therapies against B
cells is a logical approach.6,72 Improvement in fa -
tigue scores in a randomized controlled trial and
demonstrated efficacy in extraglandular features
(e.g., cryoglobulinemic vasculitis) and peripheral
neuropathy with reduction of disease activity in -
dices imply that rituximab is a promising therapeu-
tic strategy for Sjögren syndrome.73,75,79–82

Unanswered questions

Key questions remain with regard to disease
pathogenesis, clinical spectrum and therapeutic
strategies. Four main questions are the focus of
basic and clinical research: the identification of
proximal triggers (exogenous or endogenous fac-
tors) that account for epithelial activation and
immunological injury; the thorough characteriza-
tion of various clinical phenotypes and association
with distinct pathogenetic pathways such as type I
interferon/BAFF axis–designation of tailored ther-
apies; determination of the underlying genetic,
epigenetic and immunologic mechanisms of
lympho magenesis related to Sjögren syndrome;
and the implementation of preventative therapeu-
tic strategies against lymphoma development in
high-risk patients with Sjögren syndrome.
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