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Full Guideline 

Scope and Purpose 

Background 

Sjögren’s syndrome is a chronic, immune-mediated, condition of unknown aetiology 

characterized by focal lymphocytic infiltration of exocrine glands (1).  Patients 

characteristically complain of drying of the eyes and mucosal surfaces along with fatigue 

and arthralgia. There is an association with autoimmune thyroid disease, coeliac disease and 

primary biliary cirrhosis. Systemic features include inflammatory arthritis, subacute lupus 

erythematosus, immune thrombocytopaenia, vasculitis with purpura, salivary gland 

inflammation, neuropathies, interstitial lung disease and a 5-10% lifetime risk of B-cell 

lymphoma (2, 3). This guideline reviews the treatment of the glandular and systemic 

features of primary Sjögren’s syndrome. The management of the glandular features includes 

conserving, replacing and stimulating secretions.  Systemic features may require system 

specific therapy and immunomodulatory treatment. Holistic management is important and 

many patients benefit from non-pharmacological therapies and general support. 

 

Diagnosis 

Patients commonly present with dryness of the eyes (4) and mouth (5).  In the early stages 

they may complain of grittiness rather than dryness of the eyes and the mouth symptoms 

may require prompting. Fatigue and arthralgia are almost universal. There is often a 

considerable delay between symptom onset and diagnosis. The most widely accepted 

current classification criteria for Primary Sjögren’s Syndrome and those referred to in this 

guideline are the American-European Consensus Group (AECG) criteria (6). The 2016 ACR-

EULAR criteria have just been published (7) derived from criteria proposed by the Sjögren’s 

International Collaborative Clinical Alliance (SICCA) (8). The population described by both 

criteria are very similar.   

For a definite diagnosis the AECG criteria require: 

4 out of 6 of the following (or 3 out of the 4 objective domains) including at least one of 

items 5 or 6:  

1. Dry eye symptoms  
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2. Dry mouth symptoms  

3. Objective ocular dryness (Schirmer’s test < or = 5mm in 5 mins/van Bijsterveld score >=4)  

4. Objective oral dryness (unstimulated salivary flow rate < or = 0.1ml/min) or positive 

salivary scintigraphy and sialography  

5. Positive Anti-Ro/La antibodies  

6. Labial gland focus score > or =1 

 

The 2016 ACR/EULAR classification criteria are based on the weighted sum of 5 items and 

require a total score > or =4 to meet the criteria for diagnosis: 

1. Anti-Ro (scores 3) 

2. Focal lymphocytic sialadenitis with a focus score of > or =1 (score 3) 

3. Abnormal ocular staining score > or =5 (scores 1) 

4. Schirmer’s test result of < or =5mm/5 minutes (scores 1) 

5. Unstimulated salivary flow rate of <0.1ml/minute (scores 1) 

Investigations 

The best-described autoantibodies in Primary Sjögren’s syndrome are the anti-Ro and anti-

La antibodies, which are routinely identified as part of the ENA (extractable nuclear antigen) 

laboratory screen. About two-thirds of patients with Primary Sjögren’s syndrome have anti-

Ro antibodies and/or anti-La antibodies. These figures, however, depend on the 

classification criteria used, referral bias and access to labial gland biopsy. 

 

Need for Guideline 

Primary Sjögren’s syndrome typically presents in women in their 5th or 6th decade, although 

up to 10% of cases occur in men and it is also seen in younger people. Studies using the 

AECG criteria have estimated the prevalence in women in the UK at 0.1-0.4% (9). Patients 

present to primary care physicians, general physicians, ophthalmologists and dental 

practitioners many of whom lack specialist knowledge regarding the treatment of this 

patient cohort. 
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Objective of Guideline 

This document aims to provide a pragmatic, practical guideline for the management of 

adults with Primary Sjögren’s syndrome.  

 

Target audience 

The target audience includes Rheumatologists, General Physicians, General Practitioners, 

Specialist Nurses and other specialists (e.g. Ophthalmologists, Dental Practitioners and Ear, 

Nose and Throat Specialists) who will review patients with primary Sjögren’s syndrome 

during their clinical practice. The guideline should also be of relevance to Specialist 

Registrars in training and Specialist Nurses. 

 

Areas NOT covered 

The management of children with Sjögren’s syndrome is not specifically covered by this 

guideline although the general management of children and teenagers with Sjögren’s 

syndrome is similar to that for adults with special emphasis on the importance of good 

dental care and hygiene to preserve dental health. 

Sjögren’s syndrome is very rare in teenagers and there are only anecdotal reports world-

wide of its occurrence in pre-pubertal children so we would recommend that children and 

teenagers presenting with symptoms suggestive of Sjögren’s syndrome are referred to a 

specialist centre for evaluation and treatment.  

In addition this guideline does not cover the detailed management of patients with 

secondary Sjögren’s.  Where patients have secondary Sjögren’s syndrome their systemic 

management should address the primary disease but the advice on topical management 

contained in these guidelines is applicable to sicca symptoms from any cause. This guideline 

does not cover the detailed management of patients with lymphoma who should be 

managed in conjunction with oncologists and haematologists. 

 

Stakeholder involvement 

Names and roles of members of the Multidisciplinary team: 
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Katie L. Hackett, BHPR representative and Lead for Non-pharmacological management, 
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Rigor of Development & limitations 

A search was undertaken for all relevant evidence in the Cochrane Library, MEDLINE (Ovid & 

PubMed) and EMBASE from 1990 to current (February 2015 and updated September 2015). 

Additional references were added through regular updates to the draft recommendations 

up to January 2016. Non-English language papers were excluded unless a translation was 

published. We also excluded treatments not currently available in the United Kingdom 

unless there was a significant likelihood they would become available in the near future. 

Identified papers were reviewed, categorised, and the level of evidence graded according to 

international criteria from Ia through to IV and A through to B (10). See appendix 1 for full 

details of search criteria and Level of Evidence (LOE) definitions. 

The guideline was developed in line with the BSR Guideline Protocol using Appraisal of 

Guidelines for Research and Evaluation II (AGREE II) methodology 

(http://www.agreetrust.org/). The wording and content of the recommendations was 
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subjected to a formal Delphi process (http://www.rand.org/topics/delphi-method.html) 

using on-line surveys to determine the eventual Strength of Agreement (SOA) for each 

recommendation. The Delphi method was developed in the 1950s. It describes a process 

whereby a group of experts anonymously reply to questionnaires and subsequently receive 

feedback in the form of a statistical representation of the "group response," after which the 

process repeats itself. The goal is to reduce the range of responses and arrive at something 

closer to expert consensus. In our case each recommendation was rated on a score from 1 

(no agreement) to 10 (complete agreement). The results were collated and circulated to the 

group prior to the second round. We then included recommendations with a mean Strength 

of Agreement (SOA) score of ≥7 plus >75% respondents scoring ≥7. This is expressed as the 

mean score with percentage ≥7 in brackets e.g SOA 7 (75%) with a maximum of 10 (100%). 

 

The Guideline 

Eligibility criteria 

This guideline is primarily aimed at the management of patients with Primary Sjögren’s 

Syndrome as defined by the AECG (6) or ACR-EULAR (in press) criteria but the advice on 

topical management contained in these guidelines is applicable to sicca symptoms from any 

cause. 

 

Exclusion criteria 

Sicca symptoms can result from a variety of causes, some of which may be reversible if 

addressed: 

(i) Drugs e.g. those with anti-cholinergic activity (Psychotropics including 

antidepressants, anxiolytics and anti-psychotics), muscarinic antagonists (e.g. 

tamsulosin hydrochloride; ipratropium hydrochloride), anti-histamines, opiates, 

anti-hypertensives (e.g. Beta blockers; ACE inhibitors) and proton pump 

inhibitors (e.g. omeprazole) 

(ii) Head & neck radiotherapy,  

(iii) Dehydration (e.g. poorly controlled diabetes), 

(iv) Renal failure,  

http://www.rand.org/topics/delphi-method.html
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(v) Acute anxiety, mouth breathing and rarely central nervous system lesions, 

(vi) Primary salivary gland pathology other than Sjögren’s syndrome including 

sarcoidosis, IgG4 disease (11) and graft versus host disease (12)  

(vii) Salivary gland aplasia and ductal atresia(13)   

(viii) Hepatitis C and HIV-associated salivary gland disease 

Xerostomia can be a feature of oral dysaesthesias with no objective reduction in salivary 

flow rate.  “Oral dysaesthesia” or “burning mouth syndrome” is a chronic pain condition 

currently classified as a neuropathic disorder. Such patients may complain of a constellation 

of oral symptoms, including burning sensations, unusual taste as well as oral dryness and 

their symptomatology is not uncommonly associated with anxiety states and clinical 

depression.   There may also be a history of low back pain, fibromyalgia and irritable bowel 

syndrome (14).  

A syndrome comprising histological evidence of sialadenitis, nodular osteoarthritis and 

xerostomia (‘SNOX’) has been described (15) but in view of the frequency of the individual 

clinical features and the demographics of the individuals with these conditions, clustering of 

these entities could also be expected to occur on a simple statistical basis.  

Ageing per se is not a cause of xerostomia.  Although there is a broadly linear reduction in 

the amount of functional acinar tissue within the salivary glands over time, this does not 

lead to clinically significant salivary gland hypofunction in normal subjects (16). Xerostomia 

in the ageing population is more a function of intercurrent disease and medication rather 

than loss of secretory ability (17). 

 

The Guideline 

The guideline covers management of the eye and mouth manifestations, systemic dryness 

and systemic disease in general with comments on the management of pregnancy and 

lymphoma in patients with Sjögren’s syndrome. For each section we have reviewed and 

summarised the available evidence and then list the recommendations which achieved a 

mean SOA score of >7 plus 75% of respondents scoring > 7 after the 2nd round of the Delphi 

process as described above. In general we would recommend initial symptomatic treatment 

of sicca manifestations combined, if appropriate, with systemic management. 
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Treatment of Sicca manifestations 

All patients with Primary Sjögren’s Syndrome (and sicca from other causes) should be 

offered symptomatic treatment of dryness. The sicca symptoms classically affect eyes and 

mouth but many patients also experience a chronic, dry cough due to drying of the mucosal 

surfaces and, in women, vaginal dryness. In general treatment of sicca symptoms should aim 

to conserve, replace and stimulate secretions whilst reducing inflammation. 

 

Management of Ocular manifestations of Sjögren’s syndrome 

Dry eyes may be classified as mild, moderate or severe based on the presence of both 

symptoms and signs (18).Definitions are included in Table 1 and rely on knowing the Tear 

film break up time and/or the Ocular surface staining score. In the past, staging of eye 

disease has not routinely been carried out by optomoterists and ophthalmologists but this is 

changing with routine staging being introduced for other eye diseases. In practice 

Rheumatologists and GPs will either rely on patient reported symptoms or simple Schirmer’s 

testing to assess severity of disease but, by definition the majority of patients with Sjögren’s 

syndrome will have severe dry eye (Schirmer’s < or = 5mm in 5 minutes and Tear Break up 

Time < or = 5 seconds). 

It should be remembered that in Sjögren’s associated dry eye all 3 layers of the tear film are 

affected. There is mucosal layer deficiency, aqueous deficiency and meibomian gland 

deficiency all of which need to be addressed. 

 

Ocular – Conservation of Tears and meibomian gland secretions 

Systemic medications that exacerbate dryness should be avoided if possible. These include 

those with anti cholinergic activity (psychotropics including antidepressants, anxiolytics and 

anti-psychotics), muscarinic antagonists (e.g. tamsolusin hydrochloride; ipratropium 

hydrochloride), anti-histamines, opiates, anti-hypertensives (e.g. Beta blockers; ACE 

inhibitors) and proton pump inhibitors (e.g. omeprazole) although the latter may have an 

important role in the treatment of layngotracheal reflux.  
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Studies have shown that humidification of cabin air increases tear-film stability (19) in 

normal individuals and by extrapolation it is advised for dry eye. Patients consistently report 

feeling more comfortable in a humidified environment.  

Two randomised placebo controlled trials showed improvements in symptoms of dry eye 

following oral supplementation with Omega 3 fatty acids, with improvement in both 

Schirmer’s test and markers of ocular inflammation (20, 21). There is some low quality 

evidence that Omega 7 derived from Sea Buckthorn Oil provides some symptomatic relief of 

dry eye symptoms from both a small, open label, informal study 

(http://www.sjogrensnortheast.com/omega-7-trial.html?wb48617274=AFC0F7B5) and a 

double-masked, randomised, parallel trial (22). The evidence was felt to be of insufficient 

strength to include this as a recommendation within the final guideline.  

Adequate meibomian gland secretion is essential to prevent evaporative tear loss. There is 

evidence that it is useful to enhance meibomian gland secretion using either warm 

compresses or commercially available eye bags or other devices (23). Patients should be 

advised to perform lid hygiene if required using proprietary wipes (available over the 

counter) or with a weak solution of bicarbonate. A useful guide for patients is available at 

http://www.nhs.uk/Conditions/Blepharitis/Pages/Treatment.aspx. 

A recent report by the American Academy of Ophthalmologists reviewed the evidence for 

the oral antibiotics doxycycline, minocycline, and azithromycin in the management of ocular 

surface disease arising from disorders of the meibomian glands. They identified 8 studies 

which documented an improvement in meibomian gland-related ocular surface disease 

after treatment with these agents, although side effects were common. Only one study was 

a randomized, controlled trial. They concluded oral antibiotics may be an effective 

treatment for ocular surface disease that results from meibomian gland disease (24). Two 

small observational, open label clinical studies of topical azithromycin ophthalmic solution 

1% (twice daily for 2 days and once daily on days 3-28) in subjects with symptomatic 

Meibomian Gland Disease, but not specifically Sjögren’s syndrome, showed improvement in 

both clinical signs and symptoms of disease (25, 26). Expert advice in the UK is to consider 

doxycycline 50mg od for a minimum of 3 months in patients with persistent meibomian 

gland inflammation and blepharitis not responding to topical management. If treating young 

patients it is important to remember that doxycycline is contraindicated in those less than 

http://www.sjogrensnortheast.com/omega-7-trial.html?wb48617274=AFC0F7B5
http://www.nhs.uk/Conditions/Blepharitis/Pages/Treatment.aspx
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12 years of age.  Minocycline is avoided because of the small risk of causing drug-induced 

lupus. 

Wearing spectacles reduces surface evaporation of tears by up to 30% and the effect can be 

optimised by the use of moisture chamber spectacles (27, 28). The latter can be 

manufactured by opticians or purchased on-line. There is evidence supporting the early use 

of punctal plugs (29, 30) which improve symptoms of dry eye significantly more than 

artificial tears alone.  

First line treatment should be with visible plugs. If this successfully improves symptoms or 

signs, and there is no evidence of excess watering or over flow of tears, then permanent 

punctal occlusion can be achieved with punctal cautery. Intracanalicular plugs are effective 

but increase the risk of granuloma and infection (31, 32) and are not visible on examination . 

Referral to an ophthalmologist is advised and it is important to remember that plugs are 

available in different sizes and the puncta should ideally be measured with a calliper prior to 

selection and insertion of an appropriately sized plug. Improperly sized plugs may fall out, 

with accompanying deterioration in symptoms; alternatively loose plugs will allow tear flow, 

or cause irritation.  

 

Recommendations for [A: please indicate what these recommendations are for] 

I. Treatment should begin with conservation of tears by humidification and avoidance 

of systemic medication that exacerbates dryness Level of evidence Ib/A; SOA 8.9 

(97%) 

II. Patients should be advised to stimulate meibomian gland secretion daily using either 

warm compresses or commercially available eye bags or other devices and perform 

lid hygiene if required using proprietary wipes (available over the counter) or with a 

weak solution of bicarbonate. Level of evidence III/C; SOA 8.9 (93.3%) 

III. In patients with persistent meibomian gland inflammation and blepharitis treatment 

with doxycycline 50mg od for a minimum of 3 months may be effective.  Level of 

evidence IV/D; SOA8.83 (92.9%) 

IV. Early referral to an ophthalmologist for review and consideration of insertion of 

punctal plugs or cauterisation of puncta is recommended. Level of evidence II/B; SOA 

9.27 (100%) 
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Ocular – Replacement of Tears and Meibomian Gland Secretions 

Liposomal sprays (available over the counter but not currently FP10 prescribable) reduce 

evaporative tear loss and replace the meibomian gland layer and have been shown to 

significantly reduce sicca symptoms (33).  

To replace the aqueous tear film start with simple lubricating drops using the most cost-

effective options. In general start with low viscosity ‘simple’ drops such as hypromellose and 

escalate as symptoms dictate. Given the severity of dry eye disease in primary Sjögren’s 

syndrome, it is unlikely however that simple drops will be sufficient to control the disease. 

When prescribing take in to account the bottle or device used to apply the drops. In 

particular consider ease of application and expiry dates. See advice below and in 

accompanying Table 1 for preparations.  

Multi-use ophthalmic preparations rapidly become colonised with bacteria and are 

associated with high rates of pathogenic organisms on conjunctival culture(34). As a result, 

the majority of multi-dose preparations contain a preservative to limit bacterial, fungal and 

amoebic ocular infections and prolong shelf life by preventing biodegradation.  High 

concentrations of certain preservatives may damage and irritate ocular tissue and this effect 

is enhanced in those with ocular surface disease. Benzalkonium Chloride (BAK) is the most 

frequently used preservative in topical ophthalmic preparations and its epithelial toxic 

effects are well established (35). Preserved preparations should be avoided in patients using 

eye drops long term (for > 3 months), instilling drops more than 4 times daily or those with 

ocular surface disease (effectively the majority of patients with Primary Sjögren’s 

Syndrome). Some eye drops are available as ‘single-use’ preservative free preparations. 

Although convenient these are often costly and require good manual dexterity to use. 

Increasingly eye drops are available in multi-use bottles with preservative systems that 

either biodegrade on contact with light or with the ocular surface. Other preservative free 

multidose systems use a pump or vacuum system preventing regurgitation into the bottle 

and obviating the need for preservatives altogether.  
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Autologous or allogeneic serum eye drops are the only available nutritional tear substitutes 

and are effective and well tolerated by patients (36, 37). However they are very expensive 

to produce and are only available from commissioned specialist centres.  

 

Recommendations  

I. Recommend liposomal sprays to reduce evaporative tear loss and replace the 

meibomian gland layer Level of evidence III/C; SOA 8.29 (92.8%) 

II. Start with simple lubricating drops using the most cost-effective options (see Table 1 

for preparations) Level of evidence IV/D; SOA 9.3 (93.3%) 

III. Avoid preservative containing preparations Level of evidence I/A; SOA 9.21 (92.9%) 

IV. Patients with severe dry eye, not responding to conventional treatment may be 

referred to specialist centres for consideration of autologous or allogeneic serum eye 

drops. Level of evidence IIb/B; SOA 9.5 (100%) 

 

Ocular – anti-inflammatory 

There is evidence supporting the use of topical anti-inflammatories under ophthalmic 

supervision in patients with persistent corneal inflammation. Low dose steroid containing 

eye drops are recommended for short term use and have been shown to be both safe and 

effective (38). Longer term use of topical steroids has been associated with an increased risk 

of glaucoma and cataract and should be avoided(39). In general the use of topical steroids 

should be limited to patients under supervision by an ophthalmologist. For longer term use 

ciclosporin containing eye drops have been shown to reduce subjective symptoms and 

improve objective signs of inflammation in patients with both primary and secondary 

Sjögren’s syndrome (40-42). Ciclosporin 0.1% (Ikervis®) is licensed as a possible treatment 

for people with dry eye disease that has not improved despite treatment with artificial tears 

(NICE TAG 369 December 2015 see https://www.nice.org.uk/guidance/ta369 for full 

guidance) but must initially be prescribed by a sub-specialty ophthalmologist. An unlicensed 

veterinary ointment (Optimmune®, Ciclosporin 0.2%) or a preservative free eye drop 

available via Moorfields Pharmaceuticals may be used as alternatives. All forms of topical 

ciclosporin may be used off license for patients <16 years of age. 

 

https://www.nice.org.uk/guidance/ta369
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Topical NSAIDs such as diclofenac and indomethacin have been shown to improve ocular 

discomfort but reduce corneal sensitivity and may predispose to further corneal damage 

and should therefore be used only with caution in patients with Sjögren’s syndrome (43, 

44). 

 

Recommendation 

I. Low dose steroid containing eye drops are recommended for short term use under 

ophthalmic supervision only Level of evidence Ib/A; SOA 9.64 (100%) 

II. Longer term use of topical steroids should be avoided Level of evidence Ib/A; SOA 

9.64 (100%) 

III. Ciclosporin containing eye drops or ointments may be used under ophthalmic 

supervision in patients with evidence of chronic inflammation Level of evidence Ib/A; 

SOA 9.38 (100%) 

IV. Topical NSAIDs such as Diclofenac and indomethacin should be used with caution 

under ophthalmic supervision only Level of evidence IIb/B; SOA 9.86 (100%) 

 

Ocular - Stimulate 

Oral pilocarpine treatment can improve ocular dryness and tear film break up time and 

increase goblet cell density thus improving the mucous layer (45-49). Symptomatic and 

objective improvements are seen in more than a third of patients although side effects 

(headache, increased sweating) may limit its use in some.  

The recommended starting dose is 5 mg once daily, escalating at weekly intervals as 

tolerated to 5mg qds (with meals and at bedtime) but if response is insufficient, the dose 

can be increased to 30 mg daily, if tolerated well; discontinue if no improvement after 2–3 

months. Contra-indications include uncontrolled asthma and Chronic Obstructive Pulmonary 

Disease, uncontrolled Cardiorenal disease and acute iritis. Common side effects include 

dyspepsia, diarrhoea, abdominal pain, flushing and increased urinary frequency. There is 

evidence from an observational study that it is both safe and effective in children and young 

people as young as 9 years of age (50). In patients intolerant of pilocarpine tablets, using 

topical ocular drops orally allows delivery of a smaller dose of drug and may be better 

tolerated. The Palliative drug formulary suggests 2-3 drops of pilocarpine 4% eye drops is 
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equivalent to 4-6mg oral pilocarpine, however this is an off-licence use 

(http://www.palliativedrugs.com/palliative-care-formulary.html) 

 

Recommendations 

I. A trial of Pilocarpine 5mg once daily increasing stepwise to 5mg qds is recommended 

for patients with significant sicca symptoms and no contraindications to its use. Level 

of evidence IIb/B; SOA 9.08 (92.3%) 

 

Miscellaneous treatments for Dry Eye and Ocular complications 

Mucolytic eye drops e.g. Acetylcysteine 5-10% non-preserved are useful for patients with 

mucous threads or ocular surface filaments (51) and have also been shown to improve Tear 

Break Up time and Schirmer’s tests in patients with Meibomian Gland disease (52) 

Some patients with severe dry eye develop an associated blepharospasm. There are small 

case series describing a good response to Botulinum toxin injections in these circumstances 

(53, 54). 

For severe dry eye Bandage scleral contact lenses, designed to protect the surface and 

create an optimised environment for healing may be indicated. These lenses vault over the 

corneal surface and rest on the sclera. They are rigid and gas-permeable and require 

specialist fitting and manufacture. They are only available in specialist centres for severe 

corneal disease refractory to other treatment measures. A number of studies have shown 

significant decreases in corneal staining with Scleral Contact Lens wear with significant 

improvements in dry eye symptoms and quality of life (55-57). 

Corneal grafting or amniotic membrane overlay may occasionally be indicated for cases of 

significant corneal ulceration and corneal melt (58). Neuropathic pain (when dry eye 

symptoms outweigh clinical findings is a recognised entity). Neuropathic pain strategies 

should be considered for these patients (59).  

  

http://www.palliativedrugs.com/palliative-care-formulary.html
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Recommendations 

I. Mucolytic eye drops should be prescribed for patients with mucous threads or 

ocular surface filaments Level of evidence III/C; SOA 9.38 (100%) 

II. Patients with severe dry eye and associated blepharospasm may benefit from 

referral to a specialist centre for consideration of Botulinum toxin treatment 

Level of evidence III/C; SOA 9.17 (100%) 

III. Patients with severe dry eye and corneal ulceration, not responding to 

conventional treatment, may be referred to specialist centres for consideration 

of ‘bandage’ contact lenses or amniotic membrane grafting or corneal grafting 

for perforations Level of evidence III/C; SOA 9.15 (92.9%) 

 

Management of Oral Manifestations of Sjögren’s syndrome 

Dry mouth (xerostomia) is a hallmark of primary Sjögren’s syndrome and the majority of 

patients suffer from both reduced salivary flow rate and increased viscosity of saliva due to 

relative deficiency of the aqueous component, which may compromise oral health.   

Complications of long-term xerostomia include:  

I. Oral discomfort or soreness. 

II. Burning sensation in the mouth. 

III. Increased rate of dental caries, tooth wear and premature tooth-loss. 

IV. Difficulty achieving a high standard of oral hygiene, which can lead to halitosis. 

V. Possible increased risk of periodontal disease.  

VI. Difficulty retaining dentures in the mouth. 

VII. Recurrent infections especially parotitis, intraoral candidiasis and angular cheilitis. 

VIII. Dysarthria, dysphagia and dysgeusia (distorted sense of taste). 

The evidence surrounding periodontal disease in Sjögren’s is conflicting with some studies 

suggesting an increased prevalence of periodontal disease (60) but others not (61).  

Effective management of the dry mouth is important for the maintenance of oral health and 

to improve oral health-related quality of life (OH-QoL) as well as general health and quality 

of life. 
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Oral – conserve 

Many patients with primary Sjögren’s syndrome anecdotally report improvement in 

symptoms following humidification of room air and patients frequently report worsening of 

symptoms in dry and air-conditioned environments.  

Patients with primary Sjögren’s syndrome have higher rates of the cariogenic bacteria 

streptococcus mutans, dental caries and dental loss compared to controls despite 

apparently good dental care (62, 63). Dental caries is considered to be a diet-mediated 

disease, as sugars are essential in the caries process. This has been confirmed in several 

large population based studies which have shown a significant association between total 

sugar intake and the development of dental decay over time in a normal population. Twice 

daily use of fluoride toothpaste reduced but did not eliminate the association between diet 

and dental decay in these studies (64-66). 

Given their enhanced risk of dental decay patients with primary Sjögren’s syndrome should 

be advised to practice excellent oral hygiene and avoid sweetened food and drink on a 

regular basis. Assessment by an Oral Medicine specialist and/or regular visits to a general 

dental practitioner are recommended to monitor and treat the oral manifestations of 

Sjögren’s syndrome with the emphasis on preventative dental care.  

The optimum concentration of fluoride in standard toothpaste has been calculated 

assuming a normal salivary flow rate and taking into consideration the availability of fluoride 

in normal saliva.  Concentrations of fluoride in ‘standard’ over the counter toothpastes vary 

from 500 parts per million (ppm) to 1000ppm and occasionally higher. ‘Prescription’ 

toothpastes contain fluoride concentrations of between 2800 and 5000 ppm. Dry mouth 

patients will need a higher concentration of fluoride in toothpaste to compensate for the 

lack of salivary fluoride. A number of studies (67-69)and a Cochrane review (70)have 

concluded that caries protection is increased with higher fluoride concentrations. A 

systematic review of the literature and a Delphi consensus exercise by a national panel of 

experts in North America concluded that there was good evidence that  a prescription 

strength, home-use, fluoride gel or paste should be used in all patients with primary 

Sjögren’s syndrome (71).    
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Acidic products and those containing sugar should not be prescribed for dentate patients 

since maintaining a neutral oral pH environment may reduce the development of dental 

caries (72). 

There is evidence that in addition to the total sugar content of the diet, frequency of sugar 

intake is implicated in dental decay (71). In light of this we recommend that patients with 

primary Sjögren’s syndrome avoid food and drinks other than plain water between meals 

and from 1 hour before bedtime and all through the night. 

Patients should be advised to brush their teeth at least twice daily (but not immediately 

after eating) including before bed at night using a pea sized amount of high fluoride 

toothpaste and use fluoride containing tooth mousse or gel on teeth twice daily. They 

should avoid alcohol containing mouth washes, sugary or fizzy drinks and frequent 

snacking(71) 

Chlorhexidine  is an effective antiseptic which inhibits plaque formation on teeth and is 

useful for controlling gingivitis (73). Many oral specialists and dentists recommend an 

alcohol free chlorhexidine mouth wash in primary Sjögren’s syndrome patients as 

preventative treatment for gum disease. It can be used twice daily for a maximum of 2 

weeks every 3 months but over use can lead to staining of teeth.  

 

Recommendations 

I. Patients should be advised to humidify the environment Level of evidence IIV/D; SOA 

9.13 (100%) 

II. Patients should be advised to practice excellent oral hygiene, limit sugar intake and 

avoid food and drinks other than plain water between meals and from 1 hour before 

bedtime and all through the night Level of evidence IV/D; SOA 9.8 (100%) 

III. Assessment by an Oral Medicine specialist and/or regular visits to a general dental 

practitioner typically at 3 to 6 monthly intervals are recommended to monitor and 

treat the oral manifestations of Sjögren’s syndrome Level of evidence IV/D; SOA 9.8 

(100%) 

IV. Aim to avoid acidic products and those containing sugar when prescribing for 

dentate patients. Level of evidence IV/D SOA 9.87 (100%) 
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V. Patients should be advised to brush teeth at least twice daily (but not immediately 

after eating) including before bed at night using a pea sized amount of high fluoride 

toothpaste and use fluoride containing oral mousse or gel on teeth twice daily Level 

of evidence I/A; SOA 9.8 (100%) 

VI. Alcohol free chlorhexidine mouth wash used twice daily for maximum of 2 weeks 

every 3 months can help prevent gum disease but over use can lead to staining of 

teeth Level of evidence IV/D; SOA 9.0 (100%) 

 

Oral - Replace 

It is common practice to manage mild symptoms by recommending that patients sip water, 

suck ice or chew sugar-free gum (71, 74). More severe dryness can be managed with 

commercially available topical and systemic treatments for dry mouth.  

Saliva substitutes provide symptomatic momentary relief of oral dryness. A Cochrane review 

of the effectiveness of topical treatments for dry mouth from any cause, including parallel 

and crossover randomised controlled trials of lozenges, sprays, mouth rinses, gels, oils, 

chewing gum and toothpastes did not find strong evidence for their effectiveness (75, 76) 

but in the experience of the working group patients report increased oral comfort from their 

use. 

The ideal preparation will have neutral pH and contain fluoride and other electrolytes, 

mimicking the composition of natural saliva. Saliva substitutes are available commercially in 

the form of oral sprays, gels and rinses. Most are freely available over the counter and some 

are prescription only. The choice will depend upon patient preference and local availability. 

Fluoride containing, neutral pH preparations should be prescribed for dentate patients (see 

appendix 3 for products available in the UK). Preparations with acidic pH and/or without 

added fluoride should only be used in edentulous patients  

There is limited evidence that an Oxygenated glycerol triester (OGT) saliva substitute spray 

is more effective than a water based electrolyte spray in older patients with dry mouth (77). 

Patients with Sjögren’s are at increased risk of frictional oral ulcers (78). There is evidence 

that Polyvinylpyrrolidone and sodium hyaluronate oral gel (Gelclair) may be helpful in 

patients with recurrent oral ulceration post chemotherapy but no published studies of its 
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effectiveness in Sjögren’s syndrome (79).  A list of commercially available oral preparations 

is provided for reference in appendix 3. 

 

Recommendations 

I. Patients should be advised to use a neutral pH fluoride containing mouth wash, gel 

or spray as required for symptomatic relief.  Level of evidence III/C; SOA 9.43 (92.8%) 

 

Oral - Stimulate 

Topical Saliva Stimulants 

Although no study directly links improved salivary flow to caries prevention expert opinion 

acknowledges that increasing saliva flow is likely to reduce caries incidence in the longer 

term.  

Chewing sugar free gum increases saliva production and there is some evidence that in 

addition to its value as a non-sugar sweetener Xylitol may have a role in caries prevention in 

its own right  (80, 81). A recent Cochrane review of the evidence for xylitol concluded that 

over 2.5 to 3 years of use, a fluoride toothpaste containing 10% xylitol may reduce caries by 

13% when compared to a fluoride-only toothpaste but that there was insufficient evidence 

to determine whether any other xylitol-containing products could prevent caries in infants, 

older children, or adults (82). 

Many patients chew or suck sugar-free sweets and report benefit but there is no published 

evidence supporting this. Certain foodstuffs may be more effective at stimulating saliva than 

others but acidic products and those containing sugar should be avoided because of their 

cariogenic potential.  A small cross-over study in normal volunteers assessed the efficacy of 

yogurt and lemon juice as salivary stimulants and found that both were effective but yogurt 

more so than lemon juice compared to baseline leading them to suggest that yogurt is a 

potential candidate for the treatment of dry mouth and warrants further study (83). 

Some commercially available salivary stimulants are available in the UK There is little 

convincing evidence of efficacy and conflicting results from the few reported studies (84, 

85). Preparations are listed in Appendix 3 for reference. 
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A small single-blinded, open-label, cross-over clinical study of a branded dry mouth product 

(Xerostom) containing olive oil, betaine and xylitol in a population with polypharmacy-

induced xerostomia resulted in increased unstimulated whole salivary flow rates, reduced 

complaints of xerostomia and improved xerostomia-associated quality of life. No clinically 

significant adverse events were observed (86). The preparation is non-acidic and contains 

both fluoride and calcium so may be suitable for patients with Sjögren’s syndrome although 

there are no published studies in this patient population.  

Anhydrous crystalline maltose (ACM) is available over the counter or on-line and has been 

shown to increase salivary flow rates with minimal adverse effects in small, observational 

studies (87) but is not available on prescription.  

There is some experimental evidence for both acupuncture and mild electrical stimulation 

improving salivary flow rates. Published studies are generally small,  usually observational 

and are not specifically looking at patients with Sjögren’s syndrome (75). There were 

adverse effects reported with the use of acupuncture but these were mild and of short 

duration. There were no reported adverse effects from electro stimulation with some 

evidence for improved salivary flow and further, larger studies are planned but neither are  

currently routinely available in the UK for the treatment of sicca (88). A gel-releasing device 

(reservoir) worn in the mouth has been trialled and may be effective in some patients (89) 

but more research is needed.  

 

Recommendations 

I. Patients should be advised to chew xylitol containing sugar free gum. Level of 

evidence III/C; SOA 9.67 (100%) 

 

Systemic stimulants 

Pilocarpine Hydrochloride (salagen) is licensed for use in the UK for dry mouth and eyes in 

Sjögren’s syndrome. It acts as an agonist on muscarinic-cholinergic receptors to stimulate 

secretion. It is effective in both primary and secondary Sjögren’s syndrome. There are a 

number of randomised, controlled trials in patients with Sjögren’s confirming significant 

symptomatic improvement and objective evidence of increased salivary flow in patients 

treated with pilocarpine (90-92). Evidence suggests that at least half of patients respond 



22 
 

although it can take up to 12 weeks to see a therapeutic benefit. In long term use levels of 

candida colonisation reduce (93). Side effects are common and dose dependent. They 

include sweating, palpitations and flushing. See Ocular – stimulate section for more detail 

on the use of pilocarpine and adverse effects. 

Cevimeline is another muscarinic agonist that stimulates fluid secretion generally (94, 95) 

but has higher affinity for muscarinic receptors located on lacrimal and salivary gland 

epithelium and may be associated with fewer side effects compared with pilocarpine (96).  

However, this drug is not currently licenced for use in the UK.  

There is some limited evidence that the H2 blocker nizatadine mildly improves (20% over 

baseline) objective and subjective measure of oral dryness and is well tolerated although it 

is not licensed for this indication in the UK (97). 

 

Recommendations 

I. A trial of Pilocarpine 5mg once daily increasing stepwise to 5mg qds is 

recommended for patients with significant sicca symptoms and no 

contraindications to its use. Level of evidence IIb/B; SOA 9.77 (100%) 

 

Treatment of oral Candida 

Oral candida is a frequent problem in patients with Sjögren’s associated dry mouth (98) and 

patients have high levels of candida carriage despite good dental hygiene (99). Patients may 

have visible white plaques (simple infection) or erythematous infection, when they present 

with a red, raw tongue or oral cavity. Clinical experience suggests that whereas topical 

agents such as nystatin may be adequate to treat simple infection, oral fluconazole is 

required to treat erythematous infection. The presence of dentures creates an environment 

where candida may become persistent. 

Angular cheilits, where patients present with dry, fissured erythematous lesions in the 

corner of their mouths, is another manifestation of candidal infection in Sjögren’s 

syndrome. It can be effectively treated with miconazole topically for 2 weeks, using a clean 

cotton bud to apply to each side to prevent cross-contamination and persistence of 

infection (100).  
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Recommendations 

I. In simple candida infection (visible white plaques) treat with oral nystatin liquid 1ml 

five times daily for 7 days. Consider repeating the treatment for 1 week every 8 

weeks if frequent recurrence. If the patient has erythematous infection manifesting 

as a red, raw tongue or oral cavity & commonly seen in denture wearers, use 

fluconazole 50mg od for 10 days. Level of evidence IV/D; SOA 9.86 (100%) 

II. Treat angular cheilitis with miconazole topically for 2 weeks, using a clean cotton 

bud to apply to each side to prevent cross-contamination and persistence of 

infection. Level of evidence IV/D; SOA 9.86 (100%) 

 

Management of Salivary Gland enlargement 

Some patients with Primary Sjögren’s syndrome have recurrent or persistent salivary gland 

enlargement. This may occur during disease activity ‘flares’ or may reflect duct obstruction 

due to strictures, stones or inspissated secretions. 

Parotid sialography is a very specific diagnostic test for Primary Sjögren’s syndrome (101) 

which involves injection of contrast materials into the salivary ducts and is associated with a 

small risk of infection, ductal perforation and allergic reactions. Intraductal injection of 

contrast can assess the ductal system and exclude strictures (102). Interventional 

sialoendoscopy has been reported to be useful in patients with Sjögren's syndrome with 

chronic obstructive sialadenitis unresponsive to medical therapy. Under local anaesthesia 

the orifice of the salivary gland is intubated and the scope advanced, with continuous saline 

lavage. This allows obstructing plaques to be washed out and any strictures dilated. 

Symptomatic improvement was achieved in 85% of patients using this technique (103). 

However sialoendoscopy is not widely available and no large scale or long term studies have 

been published. 

In contrast salivary gland ultrasound (US) is non-invasive, well tolerated by patients and 

easily repeatable. Ultrasound allows assessment of the architecture of the major salivary 

glands and, used in conjunction with Doppler signals, it may help differentiate between 

benign and malignant lesions. In some centres salivary gland US is utilised as a diagnostic 

screening tool  and studies confirm it has a high positive predictive value of 85% with good 

correlation between abnormalities on US and salivary gland histology (104)Baseline 
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ultrasound is recommended in patients with salivary gland swelling to look for active 

inflammation, infection and stones. Consider repeating the US if there is a history of new 

persistent or recurrent SG swelling to monitor for disease progression and development of 

complications (105).  

If there is acute inflammation in the absence of infection and stones then a short course of 

oral prednisolone or an intra-muscular injection of Depomedrone (typically 120mg) will 

often settle the glandular swelling promptly (anecdotal evidence). There is anecdotal 

evidence that massaging the glands can help reduce discomfort in chronically inflamed 

glands. 

 

Recommendations 

I. Consider salivary gland ultrasound to look for active inflammation, infection and 

stones. Level of evidence IV/D; SOA 9.7 (100%) 

II. If acute inflammation in the absence of infection and stones then a short course of 

oral prednisolone or an intra-muscular injection of Depomedrone will often settle 

the glandular swelling. Level of evidence IV/D; SOA 9.01 (100%) 

III. Massaging the glands can help reduce discomfort in chronically inflamed glands Level 

of evidence IV/D; SOA 9.31 (92.8%) 

 

Systemic dryness 

Many patients report a chronic dry cough due to drying of mucosal surfaces. Humidification 

of inspired air is reported to help by some patients(106). Pilocarpine improves secretions in 

general and anecdotally reduces the frequency and severity of dry cough.  A mucolytic agent 

(i.e. carbocysteine) reduced the viscosity of sputum, improved the ability to cough up 

bronchial secretions, reduced cough frequency and shortness of breath in a double blind 

controlled study of patients with chronic bronchitis (107). There is anecdotal evidence it 

helps in patients with Sjögren’s syndrome and an associated chronic, dry cough. 

Concomitant use of oral acetylcysteine with azathioprine and steroids should be avoided 

given evidence of increased hospitalisation and death in a group of patients with pulmonary 

fibrosis (but not Sjögren’s) treated with triple therapy versus placebo (108). It should be 
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remembered that chronic dry persistent cough may be a sign of interstitial lung disease and should 

prompt appropriate investigations. 

Females with Sjögren’s syndrome frequently complain of vaginal dryness (109). Pilocarpine 

may help this by non-specifically stimulating secretions. There is evidence supporting the 

use of non-hormonal moisturisers in the treatment of vaginal dryness from any cause (110-

112). A number of products are available over the counter and are listed in appendix 3. 

Vaginal moisturizers applied on a regular basis have an efficacy equivalent to local hormone 

replacement for the treatment of local urogenital symptoms such as vaginal itching, 

irritation and dyspareunia (110). Patients with Sjögren’s syndrome have both vaginal 

dryness and atrophy of the genital skin (113). There is evidence supporting the use of topical 

oestrogen containing products in patients with post-menopausal vaginal atrophy and 

dryness (110). Creams and pessaries are equally effective and although systemic absorption 

can occur with local preparations there is no current evidence of an increased risk of 

endometrial thickening (110). The use of local hormone replacement therapy can reduce 

the frequency of recurrent urinary tract infections in post-menopausal women (110).   

 

Recommendations 

I. A trial of Pilocarpine 5mg once daily increasing stepwise to 5mg qds is recommended 

for all patients with significant systemic dryness and no contraindications to its use. 

Level of evidence IV/D; SOA 9.08 (92.3%) 

II. Patients with vaginal dryness should be advised to use a non-hormonal vaginal 

moisturiser with or without a topical oestrogen containing product. Level of evidence 

I/A; SOA 9.8 (100%) 

 

Treatment of Systemic Disease 

Systemic (extra-glandular) features are seen in approximately 70% of patients with Sjögren’s 

syndrome and are severe in about 15% (114). The most commonly involved organs are 

joints, lungs, skin and peripheral nerves (3). Raynaud’s and thyroid disease tend to be 

commoner in females and lung involvement and peripheral neuropathies are commoner in 

those with a disease duration of more than 10 years (2). Other systemic features may 

include autoimmune liver disease, renal involvement, Subacute Cutaneous Lupus (SCLE), 
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Immune thrombocytopaenia (ITP), myositis, monoclonal gammopathy of uncertain 

significance (MGUS) and lymphoma. There are also common overlapping conditions, most 

notably thyroid disease in up to 20% (115), primary biliary cirrhosis in 8% (116) and coeliac 

disease in 4.5% (117). 

Although significant systemic complications are more common in the Ro/La positive group 

(3) recent evidence suggests that systemic complications also affect a reasonable proportion 

of the antibody negative group with Sjögren’s syndrome (118) suggesting that all patients 

with Sjögren’s syndrome warrant consideration of active treatment. 

 

Non-pharmacological interventions for systemic disease 

A recent systematic review evaluated the evidence for non-pharmacological interventions 

for primary Sjögren’s syndrome and found that much of the evidence was inconclusive 

(119). The available studies suggest that patients with Sjögren’s syndrome benefit from 

moderate to high intensity exercise with improvements in aerobic capacity, fatigue scores, 

physical functioning and depression (120). 

Lifestyle management strategies may benefit Sjögren’s syndrome patients if fatigue is 

significantly affecting their ability to perform daily activities. Strategies recommended by 

NICE guidance for fatigue include sleep management, activity management, relaxation 

techniques, cognitive behavioural therapy and graded exercise therapy. See relevant NICE 

guidance on management of fatigue in adults.  

Many patients report benefit from joining a Sjögren’s support group. The British Sjögren’s 

Syndrome Association provides information and advice for members via their website, a 

quarterly magazine and a dedicated telephone helpline (www.bssa.uk.net). Arthritis 

Research UK (www.arthritisresearchuk.org) provides helpful information and leaflets on 

Sjögren’s syndrome, anti-rheumatic drugs and life-style advice. 

 

Recommendations 

I. Regular exercise and, where appropriate, a graded exercise programme, are 

recommended for patients with Sjögren’s syndrome presenting with fatigue. Level of 

evidence IIb/B; SOA 9.33 (93.3%) 

http://www.bssa.uk.net/
http://www.arthritisresearchuk.org/
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II. Provide written patient information and details of appropriate support groups and 

on-line resources Level of evidence IV/D; SOA 9.8 (100%) 

 

Immunomodulation for systemic disease 

Early and aggressive immunomodulation is recommended for rheumatoid arthritis and 

increasingly for other autoimmune diseases but not well established for Sjögren’s 

syndrome. An evidence base is lacking and patients with Sjögren’s syndrome often tolerate 

these drugs poorly. There is however increasing insight into the pathogenesis of Sjögren’s 

syndrome and interest in its therapeutic management with an increase in the use of 

conventional disease modifying drugs and research interest in the development of targeted 

biological agents. The guideline working group considered the evidence supporting the use 

of corticosteroids, disease modifying drugs, biologics and other drugs alongside their own 

experience. Where disease modifying drugs are used they should be monitored in 

accordance with the recommendations of the latest BSR DMARD guidelines (in press). 

Biologics are not currently NICE approved or funded for the treatment of Sjögren’s 

syndrome.  

Systemic pulmonary manifestations of Sjögren’s include Interstitial Lung Disease (ILD) and cysts. 

Usual Interstitial Pneumonitis (UIP) and Non Specific Interstitial Pneumonitis (NSIP) are the most 

commonly reported.  In general systemic steroids are recommended as first line treatment, then 

subsequently various immunosuppressives, including cyclophosphamide and azathioprine, rituximab 

and anti-malarials depending on steroid responsiveness  (121-123). A broad range of neurological 

complications have been described in Sjögren’s. A diffuse sensorimotor neuropathy, confirmed on 

nerve conduction testing, may affect more than 15% of patients with Sjögren’s (124). There are 

anecdotal reports of benefit from rituximab, immunoglobulins azathioprine and hydroxychloroquine 

(124). 

Trigeminal Neuropathy/Neuralgia has been described in up to 5% of patients with Sjögren’s. It does 

not usually respond to treatment with steroids and in general is treated as for trigeminal neuralgia of 

unknown cause. Mononeuritis multiplex is probably seen in less than 3% of Sjögren’s patients over 

their lifetime. It is associated with vascultis and may respond to treatment with steroids and 

cyclophosphamide (125). Autonomic neuropathy is common and correlates with patient reported 

outcomes (126). It may respond to simple, symptomatic treatment. Sjögren’s syndrome myelopathy 
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can mimic Multiple Sclerosis. Patients may present with paraplegia, sensory changes and bladder 

dysfunction.  Steroids and cyclophosphamide may be helpful (127).  

Signal hyperintensities on Brain MRI have been described in patients with Sjögren’s and 

have been postulated to indicate the presence of an underlying cerebral vasculopathy (128). 

Correlation with serological abnormalities and clinical symptoms is poor however. 

Neuromyelitis Optica Spectrum disorder is associated with the presence of aquaporin-4 

antibodies and although seen in association with Sjögren’s may not be a direct neurological 

complication of Sjögren’s. This patient group benefits from aggressive and ongoing 

immunosuppression (129). 

 

Although significant renal impairment is rare Tubulointerstitial nephritis or more rarely, immune 

complex glomerulonephritis, are well described real manifestations of Sjögren’s. In those patients 

with Tubulointerstitial nephritis there is a mononuclear lymphocytic infiltrate on renal biopsy and 

treatment with mycophenolate and steroids improves the renal function (130). 

 

Corticosteroids 

Prednisolone has been shown to help systemic features including lung disease (121-123) 

cytopaenias (131), and, in combination with cyclophosphamide or chlorambucil, 

neurological involvement (132, 133). Small studies of low dose prednisolone (5-7.5mg per 

day) have shown improvements in sicca symptoms and modest improvements in salivary 

flow (134).  

There are no controlled trials of pulsed IV methylprednisolone or IM depomedrone in Sjögren’s 

although there are anecdotal reports of successful use of pulsed steroids in patients with Sjögren’s 

associated lung disease (135), ganglionopathy (136), myelopathy (127) and renal involvement (137). 

 

Recommendations 

I. Corticosteroids are not recommended for the routine treatment of primary Sjögren’s 

syndrome although intermittent short courses of oral or intramuscular steroid are 

effective for systemic flares of disease and steroids may be used for significant organ 

manifestations with or without additional immunosuppressive treatment. Level of 

evidence III/C; SOA 9.2 (100%) 
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II. Low dose oral prednisolone is effective in treating persistent constitutional 

symptoms in patients who have failed to respond to Hydroxychloroquine or other 

immunosuppresants. Level of evidence IIb/B; SOA 8.92 (100%) 

 

Recommended DMARDS 

Hydroxychloroquine 

Evidence of efficacy of hydroxychloroquine in Sjögren’s syndrome is variable. A number of 

studies (138-141) suggest modest improvements in ocular and oral dryness, lowering of 

erythrocyte sedimentation rate (ESR) and immunoglobulin levels, together with reductions 

in fatigue levels and joint pain in patients treated with Hydroxychloroquine.  

The JOQUER study, an RCT of Hydroxychloroquine 400mg daily, which studied a group with 

mild disease (i.e no systemic disease), failed to reach its primary outcome of a 30% 

improvement in 2 out of 3 outcomes (VAS of pain, dryness, fatigue) at six months but it did 

confirm a decrease in immunoglobulin levels and ESR in treated patients. The study was 

extended to 48 weeks with all patients being prescribed Hydroxychloroquine between 

weeks 24 and 48.  Although there was a suggestion of clinical and serological improvement 

in the cohort taking a full 12 months of hydroxychloroquine in the open-label extension this 

did not reach statistical significance (142).  

A meta-analysis of 6 earlier trials involving 140 female patients failed to identify a clear 

benefit of antimalarials but commented that the available evidence was of poor quality and 

called for more and better quality research (143). 

All members of the Guideline working group recommended a therapeutic trial of 

Hydroxychloroquine treatment in patients with evidence of systemic disease starting at 

400mg once daily decreasing after 6 weeks to 200mg once daily with monitoring as per BSR 

guidelines. 

 

Recommendations 

I. Hydroxychloroquine up to a maximum dose of 6mg/kg is recommended for 

patients with Primary Sjögren’s Syndrome especially those with skin and joint 

disease and fatigue. Patients should be monitored for evidence of a clinical 



30 
 

and/or biological response (e.g. falling Immunoglobulin levels). If no response 

after 12 months of treatment consider stopping. Level of evidence IIa/B; SOA 

9.64 (100%) 

 

Azathioprine 

Azathioprine has been reported as helpful in case reports for systemic complications such as 

lung disease (144), myelopathy (145) and cytopaenias (146) but a double blind placebo 

controlled trial in a small cohort of patients with uncomplicated disease suggested that it 

did not have a routine role in treatment and was associated with a high frequency of side 

effects (147). There is however some evidence for efficacy of azathioprine in both UIP and NSIP, the 

most commonly reported forms of interstitial lung disease in Sjögren’s (122, 123, 148, 149). 

Discontinuation rates of azathioprine due to non-respiratory side effects may be higher than for 

Mycophenolate although efficacy is similar in patients with interstitial lung disease (150). 

 

Recommendations 

I. Azathioprine is not routinely recommended for management of uncomplicated 

Sjögren’s but may be considered in patients with systemic complications e.g. lung 

disease, myelopathy and cytopaenias. Level of evidence III/C; SOA 9.09 (100%) 

 

Methotrexate 

Methotrexate is the drug of choice for patients with significant inflammatory arthritis (151). 

There are case reports of successful treatment of Sjögren’s associated inclusion body 

myositis (152) and myelopathy (153) with methotrexate. An open label, pilot study of 

weekly methotrexate in 17 patients showed improvement in sicca symptoms, parotid 

swelling, dry cough and purpura but no improvement in objective parameters of dry eyes 

and mouth (154).  

 

 

Recommendations 

I. Methotrexate may be useful for those patients with an associated inflammatory 

arthritis but there is not enough evidence for its routine use as a disease-modifying 

drug for those with sicca symptoms alone. Level of evidence IV/D SOA 9.54 (100%) 
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Mycophenolate 

A single center, open-label pilot trial of mycophenolate in 11 patients reported subjective 

improvement of ocular dryness and reduction in artificial tear use, but objective evidence of 

significant glandular improvement in only two patients with short disease duration. There 

was significant reduction in hypergammaglobulinemia and rheumatoid factor levels and 

increase in complements and white cell levels (155). A case report (156) documents 

successful treatment of refractory agranulocytosis with mycophenolate in a patient with 

primary Sjögren’s. There is emerging evidence supporting the use of mycophenolate in 

patients with CTD related interstitial lung disease including Sjögren’s syndrome (157, 158). 

Mycophenolate has been show to stabilise Scleroderma associated Interstitial lung disease in a 

randomized controlled trial (159). There are to date no similarly robust clinical trials supporting 

mycophenolate in Sjögren’s associated interstitial lung disease but there are anecdotal reports 

and small case series suggesting benefit (160, 161). 

  

Recommendations 

I. The use of mycophenolate may be considered in patients with systemic 

complications such as cytopaenias or lung disease. Level of evidence III/C; SOA 9.1 

(100%) 

 

Ciclosporin A 

There are anecdotal reports of successful treatment of Sjögren’s associated interstitial 

cystitis (162), annular erythema (163, 164), red cell aplasia (165) and pneumonitis (166) with 

oral cyclosporine. An open-label phase II study of low dose Ciclosporin A (2mg/kg) showed 

reductions in joint swelling and tenderness, a fall in the EULAR Sjögren's Syndrome Disease 

Activity Index (ESSDAI) and Hospital Anxiety Questionnaire (HAQ) and improvements in both 

the physical and mental health domains of the Short Form 36 (SF36) (167). 

 

Recommendations 

I. Ciclosporin A is not routinely recommended for management of uncomplicated 

Sjögren’s although it may be helpful in patients with significant joint involvement 

Level of evidence III/C; SOA 8.58 (85.7%) 

 

Cyclophosphamide 
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There are no controlled trials of cyclophosphamide in Sjögren’s syndrome and in general its 

potential toxicity would preclude routine use. However there are published case reports and 

series  documenting successful treatment of Sjögren’s associated myelopathy (127, 132) 

with pulsed monthly cylclophosphamide , refractory thrombocytopaenia (168) with pulsed 

followed by oral cyclophosphamide, glomerulonephritis (137, 169) with both pulsed and 

oral cyclophosphamide and lung disease (170) with pulsed intravenous cyclophosphamide.  

 

Recommendations 

I. The use of cyclophosphamide (usually in combination with steroids) may be 

considered in patients with organ threatening systemic complications such as central 

nervous system, renal or lung disease.  Level of evidence III/C; SOA 9.09 (100%) 

 

DMARDS not routinely recommended 

Leflunomide 

Two phase II open label pilot studies found very modest benefits and multiple side effects (171, 

172).  

 

Recommendations 

I. Leflunomide is not routinely recommended for Primary Sjögren’s Syndrome. Level of 

evidence III/C; SOA 9.8 (100%) 

 

Penicillamine 

A prospective open label study found very modest benefits and multiple side effects (173).  

 

Recommendations 

I. Penicillamine is not routinely recommended for Primary Sjögren’s Syndrome. Level 

of evidence III/C; SOA 10 (100%) 

 

Biologics for systemic disease 

Rituximab  

There is accumulating evidence from published case studies and case series supporting the 

use of rituximab in patients with active, systemic primary Sjögren’s syndrome.  
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Rituximab has evidence of efficacy from small case series and case reports in the treatment 

of Sjögren’s related lymphoma, immune thrombocytopaenia, cryoglobulinaemia and 

neurological disease (174-184). 

A number of open label studies and RCTs have looked at the effect of rituximab on the 

fatigue and sicca manifestations. An open label study of 12 patients (185) observed modest 

improvements in patient reported fatigue and oral dryness at 26 weeks following a single 

treatment course of rituximab. The TEARS study (186) found no significant differences 

between treatment and placebo arms in the primary end point (an improvement of at least 

30mm in 2 of 4 VAS scores at week 24 following a single treatment course of rituximab). 

However there was a significant improvement in the fatigue VAS scores in the treatment 

group at 6 weeks and 16 weeks.  The multicentre UK based TRACTISS trial (187) has recently 

been completed. Although preliminary analysis has shown no consistent benefit on fatigue, 

dryness and salivary flow further analysis of data is being conducted. A recent study has 

suggested that patients with higher levels of B cell infiltration within the parotid glands are 

more likely to respond to rituximab suggesting that we may in future be able to target 

therapy more effectively (188). There is evidence that B cell activating factor (BAFF) is 

upregulated after rituximab treatment (189) and this may explain the observation in the 

TEARS study that patients had improved at 4 months but deteriorated again by 6 months 

(186).  

The dose, duration between doses and treatment response in the smaller studies and case series 

is listed in Appendix 3 but in the TEARS study (186) patients received just two 1g pulses of Rituximab 

2 weeks apart at baseline, whereas in the TRACTISS study (187) this was repeated at six months. 

In conclusion there is currently insufficient evidence to recommend routine use of rituximab 

in those with predominantly fatigue and sicca manifestations but good evidence for its use 

in systemic complications and lymphoma. Use of Rituximab in primary Sjögren’s syndrome is 

not currently NICE approved and is not routinely funded for the treatment of Sjögren’s 

syndrome with the exception of those patients presenting with lymphoma. 

 

Recommendations 
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I. Rituximab is recommended for specialist use in patients with significant systemic 

manifestations refractory to treatment with steroids and other immunosuppressives. 

It has a role in those with lymphoma, Immune thrombocytopaenia, vasculitic 

neuropathy and cryoglobulinaemias. Level of evidence IIb/B; SOA 9.43 (100%) 

 

Biologics where more evidence of efficacy is required 

Belimumab 

Belimumab is a human monoclonal antibody that inhibits B-cell activating factor (BAFF). An open-

label study of Belimumab, in 30 patients with primary Sjögren’s syndrome demonstrated a 

significant improvement in the ESSDAI score from baseline with particular improvement in 

non-malignant glandular swelling (190). Although not currently routinely used in Sjögren’s 

syndrome belimumab has also been reported to be of benefit in case reports in combination 

with rituximab (191) and further trials of belimumab, including a combined study with 

rituximab, are currently underway. 

 

Recommendations 

I. Belimumab is not currently recommended although it merits further study. Level of 

evidence IIb/B; SOA 9.46 (92.8%) 

 

Abatacept 

Abatacept was well tolerated in one open label pilot study and fatigue and health related 

quality of life improved significantly over a 24 week treatment period (192). There is a Phase 

II study currently underway (https://clinicaltrials.gov/ct2/show/NCT02067910). 

 

Recommendations 

I. Abatacept is not currently recommended although it merits further study. Level of 

evidence III/C; SOA 9.46 (92.8%) 

 

Biologics not currently recommended 

Anti-TNF therapy 

https://en.wikipedia.org/wiki/Monoclonal_antibody
https://en.wikipedia.org/wiki/B-cell_activating_factor
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Initial open label studies of anti-TNF agents suggested some benefit (193-195) but 

subsequent randomised double-blind controlled trials have failed to show clinical or 

serological improvement in patients with Sjögren’s following treatment with anti-TNF in the 

form of etanercept (196) or infliximab (197).  

 

Recommendation 

I. Anti-TNF therapies are not recommended for treatment of Primary Sjögren’s 

Syndrome Level of evidence Ib/A; SOA 9.38 (85.7%) 

 

IFN alpha 

IFN alpha therapy via the oro-mucosal route is not currently available in the UK for the 

treatment of Sjögren’s syndrome although there is some evidence of efficacy with moderate 

improvements in unstimulated salivary flow rates in phase II and III studies (198-201).  

 

Recommendations 

I. IFN alpha therapy via the oro-mucosal route is not currently recommended for the 

treatment of Sjögren’s syndrome. Level of evidence Ib/B;  SOA  

 

Anti-IL1 (Anakinra) 

A double-blind, placebo-controlled parallel group study (202) of anakinra in primary 

Sjögren’s syndrome failed to reach its primary end-point although more patients on the 

active drug than on placebo reported a 50% reduction in fatigue.  

 

Recommendations 

I. Anakinra (an anti IL-1 receptor antagonist) is not recommended for the treatment of 

Primary Sjögren’s Syndrome. Level of evidence Ib/A; SOA 9.82 (100%) 

 

Tociluzimab 

Tocilizumab, an anti-interleukin-6 receptor antibody, is used routinely in the treatment of 

patients with Rheumatoid Arthritis but is not licensed for use in Sjögren’s syndrome. A 

single case report describes successful treatment of refractory organising pneumonia 
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associated with Sjögren's (203) but there is insufficient evidence to recommend its use 

pending further studies. 

 

Recommendations 

I. Tociluzimab (an anti IL-6 receptor antibody) is not recommended for the treatment 

of Primary Sjögren’s Syndrome. Level of evidence III/C; SOA 9.82 (100%) 

 

Efalizumab 

A small, open label study of 3 patients showed no clinical improvement and a significant 

increase in inflammation on minor salivary gland biopsy with the development of new anti-

dsDNA antibodies in 2 of the 3 subjects (204).  

 

Recommendations 

I. Efalizumab is not recommended for the treatment of Primary Sjögren’s Syndrome. 

Level of evidence III/C 

 

Other Potential Treatments for Systemic Disease 

Intravenous Immunoglobulins 

There is evidence supporting the use of immunoglobulin therapy in Sjögren’s associated 

sensorimotor and non-ataxic sensory neuropathy from retrospective & observational 

cohorts & case reports (205, 206). Immunoglobulin treatment has also been used 

successfully in refractory Sjögren’s associated myositis not responding to conventional 

treatment (207). There is no evidence for its routine use in patients without significant 

complications. 

 

Recommendations  

I. Immunoglobulin treatment is not routinely used in primary Sjögren’s syndrome 

although it may be effective in Sjögren’s associated myositis and neuropathies and 

its use in these conditions may be justified if the patient has failed to respond to 

treatment with steroids and conventional immunosuppression. Level of evidence 

III/C; SOA 9.43 (100%) 
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Colchicine 

There are case reports describing successful treatment of Sjögren’s  associated 

hypergammaglobulinaemic purpura (208), Granulomatous Panniculitis (209) and pericarditis 

(210) with colchicine. 

 

Recommendations  

I. Colchicine may be considered as adjunctive treatment in patients with cutaneous 

manifestations or pericarditis not responding to hydroxychloroquine or other 

treatments. Level of evidence III/C; SOA 8.45 (85.7%) 

 

Dapsone 

There are case reports describing successful treatment of Sjögren’s associated subacute 

cutaneous lupus erythematosus and urticarial vasculitis (211), Pyoderma gangrenosum 

(212) and cutaneous vasculitis (213) with dapsone.  

 

Recommendations 

I. Dapsone may be considered as adjunctive treatment in patients with cutaneous 

manifestations not responding to hydroxychloroquine. Level of evidence III/C; SOA 

8.8 (100%) 

 

Topical Tacrolimus 

There are case reports describing successful treatment of annular erythema associated with 

Sjögren’s syndrome (214) with Topical Tacrolimus. Studies of tacrolimus suggest an 

increased incidence of skin cancer so it should be used sparingly for a limited amount of 

time. 

 

Recommendations 

I. Topical Tacrolimus may be considered as adjunctive treatment in patients with 

cutaneous manifestations not responding to hydroxychloroquine. Level of evidence 

III/C; SOA 8.75 (100%) 

 

Other drugs not recommended 
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Dehydroepiandrosterone (DHEA) substitution treatment  

Two double-blinded, randomised studies of DHEA treatment in Sjögren’s syndrome failed to 

show any symptomatic improvement or changes in clinical or serological measures in 

treated patients compared to placebo (215, 216). 

 

Recommendations 

I. Dehydroepiandrosterone (DHEA) substitution treatment is not recommended in 

Primary Sjögren’s Syndrome. Level of evidence Ib/A; SOA 9.45 (100%) 

 

Management of Pregnancy 

Fertility is normal in patients with Primary Sjögren’s syndrome although there is an 

increased risk of recurrent miscarriage in the Ro/La + group (217-219). Neonatal lupus rash 

occurs in about 5% of live births in Ro/La positive women usually appearing at 6 weeks of 

age and lasting about 17 weeks before fading and clearing completely. A few children have 

persistent depigmentation or telangiectasia (220). Congenital heart block (CHB) occurs in 

less than 2% of pregnancies in women with anti Ro or La antibodies and may be detected by 

ultrasound scanning from about 16 weeks gestation (221). There is evidence that in anti-Ro 

positive women, foetal atrioventricular (AV) time intervals are longer and heart rates slightly 

lower compared with controls. Foetuses with normal AV time intervals at 18-24 weeks had 

normal electrocardiographic results at birth. Hence serial Doppler echocardiographic 

measurement of AV time intervals is suggested as a useful method for surveillance of these 

high-risk pregnancies (222). Following an affected pregnancy the risk of CHB goes up to 17% 

for subsequent pregnancies. 70% of affected children survive but nearly all require 

pacemakers in the first few months of life (223). There is some evidence from longitudinal, 

observational studies that Primary Sjögren’s syndrome mothers deliver significantly earlier, 

give birth to babies with lower birth weight and have complications during deliveries more 

frequently than women in the general population (219). Other, very rare, complications 

include hepatitis and cytopenias affecting the newborn. Only a handful of cases have been 

reported in the literature and in the majority of cases the child has improved spontaneously 

(224). 
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Successful pregnancies are however, increasingly common in patients with Sjögren’s. There 

is evidence that low-dose aspirin initiated in early pregnancy improves placental 

implantation and reduces the incidence of both preeclampsia and intra-uterine growth 

retardation (225, 226). The working group therefore recommended that in Sjögren’s 

pregnancy one should consider low dose aspirin to improve placental implantation and 

monitor closely with serial US. It is safe to continue hydroxychloroquine throughout 

pregnancy with evidence in patients with Systemic Lupus Erythematosus of improved 

outcomes for the mother and no detrimental effects on the child (227-230). Refer to the 

BSR and BHPR guideline on prescribing drugs in pregnancy and breastfeeding (229, 230). 

 

Recommendations 

I. Consider low dose aspirin to improve placental implantation Level of evidence IIb/B; 

SOA 8.27 (92.8%) 

II. Monitor closely with serial US if anti Ro and/or La positive and consider referral to 

specialist centre Level of evidence IIb/B; SOA 9.71 (100%) 

III. Review all medication in pregnancy. Hydroxychloroquine may be continued 

throughout pregnancy and breastfeeding Level of evidence I/A; SOA 7.91 (85.7%) 

 

Assessment of Lymphoma Risk 

The risk of lymphoma development in patients with Primary Sjögren’s syndrome increases 

from 3% in the first 5 years to 9.8% at 15 years i.e. up to 40 times the population risk (231-

233). The presence of lymphadenopathy, parotid enlargement, palpable purpura, low serum 

C4 levels and cryoglobulins are the most consistent predictors of future risk (234) and may 

increase the risk of future development of lymphoma up to five fold (232). The detection of 

Germinal Centre-like structures or a focus score >3 on light microscopy in diagnostic salivary 

gland biopsies from patients with Primary Sjögren’s syndrome may suggest a future higher 

risk for lymphoma development (235). The majority of lymphomas are of the Mucosa-

associated lymphoid tissue (MALT) type. The median age of onset is mid-50’s and the 

diagnosis of Sjögren’s generally pre-dates the lymphoma by a mean of 7 years (231). 

Commonest sites of presentation include the parotid and other salivary glands, followed by 

the orbits, stomach, thyroid, lung, upper airways, and rarely other sites (236). Presentation 
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is usually with a firm, palpable swelling within the gland. GI tract lymphoma may present 

with chronic diarrhoea, malabsorption and weight loss (237).  

  

Recommendations 

I. Review high risk patients regularly and warn patients to report firm, painless 

glandular swelling that doesn’t settle Level of evidence IV/D; SOA 9.86 (100%) 

 

Management of Lymphoma 

Ultrasound allows assessment of any new swelling within the major salivary glands and, 

used in conjunction with Doppler signals, may help differentiate between benign and 

malignant lesions. (105).  

Biopsy is usually necessary to confirm the diagnosis. CT scanning is helpful for staging. 

Treatment can be variable and may include a ‘watch and wait’ approach in patients with 

localized low-grade lymphoma or radiation alone but is generally with surgical excision 

followed by radiotherapy, chemotherapy, generally including rituximab, or a combination of 

the two. There are regularly updated UK guidelines available. The prognosis is generally 

good with a complete response to initial treatment in >90% and 5 year disease free survival 

>75% (236) but splenomegaly, low serum C3, levels, neutropaenia and lymphopaenia may 

indicate a higher risk of poor outcome (234).  Refer to haematology/oncology for detailed 

advice on management.   

 

Recommendations 

I. Investigate suspicious lesions with local US, biopsy and CT chest, abdomen and pelvis 

for staging Level of evidence III/C; SOA9.77 (100%) 

 

Conclusion 

Primary Sjögren’s syndrome is a chronic, debilitating condition that warrants effective 

management. All patients should be counselled and offered topical management for sicca 

symptoms. Systemic treatment should be considered early in those with constitutional 

symptoms.  
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Applicability and Utility 

Key standards of care and potential organisational barriers to implementation 

Primary Sjögren’s syndrome is associated with significant direct and indirect costs and 

represents a significant impact on the healthcare system (238, 239). The initial management 

of Sjögren’s syndrome includes educating the patient on appropriate management and 

initiating simple treatments such as moisturising eye drops and fluorinated mouth gels. This 

is best done by a physician with an interest and some background knowledge. Patients also 

benefit from the additional time and expertise of an appropriately trained specialist nurse. A 

baseline ophthalmic and oral medicine specialist assessment, are recommended. 

Appropriate, early management will improve outcomes for patients and prevent the 

development of excess dental caries and potentially reduce the future health care needs of 

these patients. A multi-disciplinary clinic setting has been shown by one specialist unit to 

provide a cost effective and high quality environment for patient care whilst facilitating 

involvement in research. 

(http://www.rheumatology.org.uk/publications/best_practice/university_hospitals_birmingham_nhs_tr

ust.aspx). 

 

Mechanism for audit of the guideline 

An audit pro forma to assess compliance with these guidelines is available on the BSR 

website. 

 

Funding: No specific funding was received from any bodies in the public, commercial or not-

for-profit sectors to carry out the work described in this manuscript.  

 

Disclosures 

Benjamin A. Fisher has received honoraria from Novartis and Medimmune. Francesca 

Barone and Guido Granata both work in a unit that has received funding from GSK and USB. 

Simon Bowman has received honoraria from Celgene, Glenmark, GSK, Takeda, Eli Lilly, 

Roche, Novartis, Pfizer, Ono Pharma and UCB. Wan-Fai Ng has received honoraria from 

Pfizer and UCB and has served on Scientific Advisory Boards for the following Pfizer, Sanofi 

and MedImmune.  The remaining authors have not declared any conflicts of interest. 

 

 

http://www.rheumatology.org.uk/publications/best_practice/university_hospitals_birmingham_nhs_trust.aspx
http://www.rheumatology.org.uk/publications/best_practice/university_hospitals_birmingham_nhs_trust.aspx


42 
 

References 

1. Fisher BA, Brown RM, Bowman SJ, Barone F. A review of salivary gland histopathology in 
primary Sjögren's syndrome with a focus on its potential as a clinical trials biomarker. Ann Rheum 
Dis. 2015;74(9):1645-50. 
2. Ramos-Casals M, Solans R, Rosas J, Camps MT, Gil A, Del Pino-Montes J, et al. Primary 
Sjogren syndrome in Spain: clinical and immunologic expression in 1010 patients. Medicine. 
2008;87(4):210-9. 
3. Ramos-Casals M, Brito-Zeron P, Solans R, Camps MT, Casanovas A, Sopena B, et al. Systemic 
involvement in primary Sjogren's syndrome evaluated by the EULAR-SS disease activity index: 
analysis of 921 Spanish patients (GEAS-SS Registry). Rheumatology (Oxford, England). 
2014;53(2):321-31. 
4. Behrens A, Doyle JJ, Stern L, Chuck RS, McDonnell PJ, Azar DT, et al. Dysfunctional tear 
syndrome: a Delphi approach to treatment recommendations. Cornea. 2006;25(8):900-7. 
5. Orellana MF, Lagravère MO, Boychuk DG, Major PW, Flores-Mir C. Prevalence of xerostomia 
in population-based samples: a systematic review. J Public Health Dent. 2006;66(2):152-8. 
6. Vitali C BS, Jonsson R, Moutsopoulos HM, Alexander EL, Carsons SE, Daniels TE, Fox PC, Fox 
RI, Kassan SS, Pillemer SR, Talal N, Weisman MH; European Study Group on Classification Criteria for 
Sjögren's Syndrome. Classification criteria for Sjögren's syndrome: a revised version of the European 
criteria proposed by the American-European Consensus Group. Ann Rheum Dis. 2002;61(6):554-8. 
7. Shiboski CH, Shiboski SC, Seror R, Criswell LA, Labetoulle M, Lietman TM, et al. 2016 
American College of Rheumatology/European League Against Rheumatism Classification Criteria for 
Primary Sjogren's Syndrome: A Consensus and Data-Driven Methodology Involving Three 
International Patient Cohorts. Arthritis Rheumatol. 2016. 
8. Shiboski SC, Shiboski CH, Criswell L, Baer A, Challacombe S, Lanfranchi H, et al. American 
College of Rheumatology classification criteria for Sjogren's syndrome: a data-driven, expert 
consensus approach in the Sjogren's International Collaborative Clinical Alliance cohort. Arthritis 
care & research. 2012;64(4):475-87. 
9. Bowman SJ, Ibrahim GH, Holmes G, Hamburger J, Ainsworth JR. Estimating the prevalence 
among Caucasian women of primary Sjogren's syndrome in two general practices in Birmingham, 
UK. Scandinavian journal of rheumatology. 2004;33(1):39-43. 
10. Dougados M, Betteridge N, Burmester GR, Euller-Ziegler L, Guillemin F, Hirvonen J, et al. 
EULAR standardised operating procedures for the elaboration, evaluation, dissemination, and 
implementation of recommendations endorsed by the EULAR standing committees. Ann Rheum Dis. 
2004;63(9):1172-6. 
11. Moriyama M, Ohta M, Furukawa S, Mikami Y, Tanaka A, Maehara T, et al. The diagnostic 
utility of labial salivary gland biopsy in IgG4-related disease. Modern rheumatology / the Japan 
Rheumatism Association. 2016:1-5. 
12. Imanguli MM AJ, Mitchell SA. Salivary gland involvement in chronic graft versus host disease: 
prevalence, clinical significance and recommendations for evaluation. Biol Blood Marrow Transplant. 
2010;16(10):1362-9. 
13. Entesarian M DJ, Shashi V et al. FGF10 missense mutations in aplasia of lacrimal and salivary 
glands. Eur J Hum Genet. 2007;15:379-82. 
14. Mignogna MD PA, Fortuna G, Leuci S, Ruoppo E, Adamo D, Zarrelli C. Unexplained somatic 
comorbidities in patients with burning mouth syndrome: a controlled clinical study. J Orofac Pain. 
2011;25(2):131-40. 
15. Kassimos DG SP, Choy EHS et al. Chronic Sialadenitis in patients with nodal osteoarthritis. Br 
J Rheumatol. 1997;36. 
16. Ghezzi EM SJ. Ageing and secretory reserve capacity of major salivary glands. J Dent 
Research. 2003;82(10):844-8. 



43 
 

17. Ghezzi EM W-LL, Schork MA, Metter EJ, Baum BJ, Streckfus CF, Ship JA. Longitudinal 
influence of age, menopause, hormone replacement therapy, and other medications on parotid flow 
rates in healthy women. J Gerontology. 2003;55(1):34-42. 
18. The definition and classification of dry eye disease: report of the Definition and Classification 
Subcommittee of the International Dry Eye WorkShop (2007). Ocul Surf. 2007;5(2):75-92. 
19. Norbäck D, Lindgren T, Wieslander G. Changes in ocular and nasal signs and symptoms 
among air crew in relation to air humidification on intercontinental flights. Scand J Work Environ 
Health. 2006;32(2):138-44. 
20. Brignole-Baudouin F BC, Aragona P, Rolando M, Labetoulle M, Pisella PJ, Barabino S, Siou-
Mermet R, Creuzot-Garcher C. A multicentre, double-masked, randomized, controlled trial assessing 
the effect of oral supplementation of omega-3 and omega-6 fatty acids on a conjunctival 
inflammatory marker in dry eye patients. Acta Opthalmol. 2011;89(7):591-7. 
21. Wojtowicz JC BI, Uchiyama E, Aronowicz J, Agee S, McCulley JP. Pilot, prospective, 
randomized, double-masked, placebo-controlled clinical trial of an omega-3 supplement for dry eye. 
Cornea.2011(30):3. 
22. Larmo PS, Järvinen RL, Setälä NL, Yang B, Viitanen MH, Engblom JR, et al. Oral sea buckthorn 
oil attenuates tear film osmolarity and symptoms in individuals with dry eye. J Nutr. 
2010;140(8):1462-8. 
23. Spiteri AM, M; Menon, G; Casini, A; Adams, D; Ricketts, C; Hickling, P; Fuller, ET; Fuller, J R. 
Tear lipid layer thickness and ocular comfort with a novel device in dry eye patients with and without 
Sjögren's syndrome. Journal français d'ophtalmologie,. 2007;30(4):357-64. 
24. Wladis EJ, Bradley EA, Bilyk JR, Yen MT, Mawn LA. Oral Antibiotics for Meibomian Gland-
Related Ocular Surface Disease: A Report by the American Academy of Ophthalmology. 
Ophthalmology. 2015. 
25. Foulks GN, Borchman D, Yappert M, Sung-Hye K, McKay JW. Topical Azithromycin Therapy of 
Meibomian Gland Dysfunction: Clinical response and lipid alterations. Cornea. 2010;29(7):781-8. 
26. Haque RM, Torkildsen GL, Brubaker K, Zink RC, Kowalski RP, Mah FS, et al. Multicenter open-
label study evaluating the efficacy of azithromycin ophthalmic solution 1% on the signs and 
symptoms of subjects with blepharitis. Cornea. 2010;29(8):871-7. 
27. Tsubota KMDY, Masakazu M.D.; Urayama, Kumiko B.S. Spectacle side panels and moist 
inserts for the treatment of dry-eye patients. 1994;13(3):197-201. 
28. Samanthila Waduthantri CHT, Yee Wei Fong, Louis Tong. Specialized Moisture Retention 
Eyewear for Evaporative Dry Eye. Current Eye Research. 2015;40(5):490-5. 
29. Qiu WL, Ziyuan; Ao, Mingxin; Li, Xuemin; Wang, Wei. Punctal plugs versus artificial tears for 
treating primary Sjögren's syndrome with keratoconjunctivitis SICCA: a comparative observation of 
their effects on visual function. Rheumatology international, Oct 2013, vol 33, no 10, p 2543-2548 
(October 2013). 2013;33(10):2543-8. 
30. Egrilmez SA, Fatih; Karabulut, Gonca; Kabasakal, Yasemin; Yagci, Ayse. Clinical efficacy of the 
SmartPlugTM in the treatment of primary Sjogren's syndrome with keratoconjunctivitis sicca: one-
year follow-up study. Rheumatology international, Dec 2011, vol 31, no 12, p 1567-1570. 
2011;31(12):1567-70. 
31. Lee JF, Joseph C. Complications Associated With Silicone Intracanalicular Plugs. Ophthalmic 
Plastic & Reconstructive Surgery. 2001;17(6):465-9. 
32. Varajini Joganathan PM, Aidan Murray , Omar M. Durrani. Complications of Intracanalicular 
Plugs: A Case Series. Orbit: The International Journal on Orbital Disorders, Oculoplastic and Lacrimal 
Surgery. 2010;29(5):271-3. 
33. Hofauer BB, M; Manour, N; Knopf, A. Liposomal local therapy as treatment for sicca 
symptoms in patients with primary Sjögren's syndrome. HNO. 2013;61(11):921-7. 
34. Schein OD, Hibberd PL, Starck T, Baker AS, Kenyon KR. Microbial contamination of in-use 
ocular medications. Arch Ophthalmol. 1992;110(1):82-5. 



44 
 

35. Noecker R. Effects of common ophthalmic preservatives on ocular health. Advances in 
therapy. 2001;18(5):205-15. 
36. Tsubota KG, E; Fujita, H; Ono, M; Inoue, H; Saito, I; Shimmura, S. Treatment of dry eye by 
autologous serum application in Sjögren's syndrome. The British journal of ophthalmology. 
1999;83(4):390-5. 
37. Noble BA, Loh RS, MacLennan S, Pesudovs K, Reynolds A, Bridges LR, et al. Comparison of 
autologous serum eye drops with conventional therapy in a randomised controlled crossover trial for 
ocular surface disease. Br J Ophthalmol. 2004;88(5):647-52. 
38. Aragona PS, Rosaria; Rania, Laura; Postorino, Elisa; Sommario,, Margherita S; Roszkowska 
AMP, Domenico. Safety and efficacy of 0.1% clobetasone butyrate eyedrops in the treatment of dry 
eye in Sjögren syndrome. European journal of ophthalmology. 2013;23(3):368-76. 
39. Renfro L, Snow JS. Ocular effects of topical and systemic steroids. Dermatologic clinics. 
1992;10(3):505-12. 
40. Devecı HK, Senol. The efficacy of topical 0.05 % cyclosporine A in patients with dry eye 
disease associated with Sjögren's syndrome. International ophthalmology. 2014;34(5):1043-8. 
41. Hyon JY, Lee YJ, Yun PY. Management of ocular surface inflammation in Sjögren syndrome. 
Cornea. 2007;26(9 Suppl 1):S13-5. 
42. Sall K, Stevenson OD, Mundorf TK, Reis BL. Two multicenter, randomized studies of the 
efficacy and safety of cyclosporine ophthalmic emulsion in moderate to severe dry eye disease. CsA 
Phase 3 Study Group. Ophthalmology. 2000;107(4):631-9. 
43. Aragona PDP, Rossana. Is it safe to use topical NSAIDs for corneal sensitivity in Sjögren's 
syndrome patients? Expert opinion on drug safety,. 2007;6(1):33-43. 
44. Aragona PS, A; Ferreri, F; Mobrici, M. Effects of the topical treatment with NSAIDs on corneal 
sensitivity and ocular surface of Sjögren's syndrome patients. REye. 2005;19(5):535-9. 
45. Aragona PDP, R; Spinella, R; Mobrici, M. Conjunctival epithelium improvement after 
systemic pilocarpine in patients with Sjogren's syndrome. The British journal of ophthalmologys. 
2006;90(2):166-70. 
46. Solans RB, José Angel; Selva, Albert; Simeón, Carmen Pilar; Fonollosa,, Vicente; Vilardell M. 
Usefulness of oral pilocarpine therapy in the treatment of xerostomia and xerophthalmia in patients 
with primary Sjögren's syndrome. Medicina clínica. 2004;122(7):253-5. 
47. Pan Q, Angelina A, Zambrano A, Marrone M, Stark WJ, Heflin T, et al. Autologous serum eye 
drops for dry eye. Cochrane Database Syst Rev. 2013;8:Cd009327. 
48. Tsifetaki N, Kitsos G, Paschides CA, Alamanos Y, Eftaxias V, Voulgari PV, et al. Oral 
pilocarpine for the treatment of ocular symptoms in patients with Sjogren's syndrome: a randomised 
12 week controlled study. Ann Rheum Dis. 2003;62(12):1204-7. 
49. Akpek EK, Lindsley KB, Adyanthaya RS, Swamy R, Baer AN, McDonnell PJ. Treatment of 
Sjogren's syndrome-associated dry eye an evidence-based review. Ophthalmology. 
2011;118(7):1242-52. 
50. Tomiita M, Takei S, Kuwada N, Nonaka Y, Saito K, Shimojo N, et al. Efficacy and safety of 
orally administered pilocarpine hydrochloride for patients with juvenile-onset Sjogren's syndrome. 
Modern rheumatology / the Japan Rheumatism Association. 2010;20(5):486-90. 
51. Absolon MJ, Brown CA. Acetylcysteine in kerato-conjunctivitis sicca. Br J Ophthalmol. 
1968;52(4):310-6. 
52. Akyol-Salman I, Azizi S, Mumcu U, Baykal O. Efficacy of topical N-acetylcysteine in the 
treatment of meibomian gland dysfunction. Journal of ocular pharmacology and therapeutics : the 
official journal of the Association for Ocular Pharmacology and Therapeutics. 2010;26(4):329-33. 
53. Spiera H, Asbell PA, Simpson DM. Botulinum toxin increases tearing in patients with 
Sjogren's syndrome: a preliminary report. The Journal of rheumatology. 1997;24(9):1842-3. 
54. Sahlin S, Linderoth R. Eyelid botulinum toxin injections for the dry eye. Developments in 
ophthalmology. 2008;41:187-92. 



45 
 

55. La Porta Weber S, Becco de Souza R, Gomes JA, Hofling-Lima AL. The Use of the Esclera 
Scleral Contact Lens in the Treatment of Moderate to Severe Dry Eye Disease. Am J Ophthalmol. 
2016;163:167-73.e1. 
56. Bavinger JC, DeLoss K, Mian SI. Scleral lens use in dry eye syndrome.  Curr Opin Ophthalmol. 
26. United States2015. p. 319-24. 
57. Rosenthal P, Croteau A. Fluid-ventilated, gas-permeable scleral contact lens is an effective 
option for managing severe ocular surface disease and many corneal disorders that would otherwise 
require penetrating keratoplasty. Eye & contact lens. 2005;31(3):130-4. 
58. Rauz S, Saw VP. Serum eye drops, amniotic membrane and limbal epithelial stem cells--tools 
in the treatment of ocular surface disease. Cell and tissue banking. 2010;11(1):13-27. 
59. Rosenthal P, Borsook D. Ocular neuropathic pain. Br J Ophthalmol. 2016;100(1):128-34. 
60. Scardina GA, Ruggieri A, Messina P. Periodontal disease and sjogren syndrome: a possible 
correlation? Angiology. 2010;61(3):289-93. 
61. Schiodt M, Christensen LB, Petersen PE, Thorn JJ. Periodontal disease in primary Sjogren's 
syndrome. Oral diseases. 2001;7(2):106-8. 
62. Christensen LB, Petersen PE, Thorn JJ, Schiødt M. Dental caries and dental health behavior of 
patients with primary Sjögren syndrome. Acta Odontol Scand. 2001;59(3):116-20. 
63. Almstahl A, Wikstrom M, Kroneld U. Microflora in oral ecosystems in primary Sjogren's 
syndrome. The Journal of rheumatology. 2001;28(5):1007-13. 
64. Masson LF, Blackburn A, Sheehy C, Craig LC, Macdiarmid JI, Holmes BA, et al. Sugar intake 
and dental decay: results from a national survey of children in Scotland. Br J Nutr. 
2010;104(10):1555-64. 
65. Bernabé E, Vehkalahti MM, Sheiham A, Lundqvist A, Suominen AL. The Shape of the Dose-
Response Relationship between Sugars and Caries in Adults. J Dent Res. 2016;95(2):167-72. 
66. Peres MA, Sheiham A, Liu P, Demarco FF, Silva AE, Assuncao MC, et al. Sugar Consumption 
and Changes in Dental Caries from Childhood to Adolescence. J Dent Res. 2016;95(4):388-94. 
67. Soderstrom U, Johansson I, Sunnegardh-Gronberg K. A retrospective analysis of caries 
treatment and development in relation to assessed caries risk in an adult population in Sweden. 
BMC oral health. 2014;14:126. 
68. Weyant RJ, Tracy SL, Anselmo TT, Beltran-Aguilar ED, Donly KJ, Frese WA, et al. Topical 
fluoride for caries prevention: executive summary of the updated clinical recommendations and 
supporting systematic review. J Am Dent Assoc. 2013;144(11):1279-91. 
69. Srinivasan M, Schimmel M, Riesen M, Ilgner A, Wicht MJ, Warncke M, et al. High-fluoride 
toothpaste: a multicenter randomized controlled trial in adults. Community dentistry and oral 
epidemiology. 2014;42(4):333-40. 
70. Walsh T, Worthington HV, Glenny AM, Appelbe P, Marinho VC, Shi X. Fluoride toothpastes of 
different concentrations for preventing dental caries in children and adolescents. Cochrane Database 
Syst Rev. 2010(1):Cd007868. 
71. Zero DT, Brennan MT, Daniels TE, Papas A, Stewart C, Pinto A, et al. Clinical practice 
guidelines for oral management of Sjögren disease: Dental caries prevention. J Am Dent Assoc. 2016. 
72. Wu AJ. The oral component of Sjogren's syndrome: pass the scalpel and check the water. 
Current rheumatology reports. 2003;5(4):304-10. 
73. Amitha H, Munshi AK. Effect of chlorhexidine gluconate mouth wash on the plaque 
microflora in children using intra oral appliances. J Clin Pediatr Dent. 1995;20(1):23-9. 
74. Visvanathan V, Nix P. Managing the patient presenting with xerostomia: a review. Int J Clin 
Pract. 2010;64(3):404-7. 
75. Furness S, Bryan G, McMillan R, Birchenough S, Worthington HV. Interventions for the 
management of dry mouth: non-pharmacological interventions. Cochrane Database Syst Rev. 
2013;9:CD009603. 
76. Furness S, Worthington HV, Bryan G, Birchenough S, McMillan R. Interventions for the 
management of dry mouth: topical therapies. Cochrane Database Syst Rev. 2011(12):CD008934. 



46 
 

77. Mouly S, Salom M, Tillet Y, Coudert AC, Oberli F, Preshaw PM, et al. Management of 
xerostomia in older patients : a randomised controlled trial evaluating the efficacy of a new oral 
lubricant solution. Drugs Aging. 2007;24(11):957-65. 
78. Abdelghany A, Nolan A, Freeman R. Treating patients with dry mouth: general dental 
practitioners' knowledge, attitudes and clinical management. British dental journal. 
2011;211(10):E21. 
79. Vokurka S, Skardova J, Hruskova R, Kabatova-Maxova K, Svoboda T, Bystricka E, et al. The 
effect of polyvinylpyrrolidone-sodium hyaluronate gel (Gelclair) on oral microbial colonization and 
pain control compared with other rinsing solutions in patients with oral mucositis after allogeneic 
stem cells transplantation. Med Sci Monit. 2011;17(10):CR572-6. 
80. Tanzer JM. Xylitol chewing gum and dental caries. International dental journal. 1995;45(1 
Suppl 1):65-76. 
81. Milgrom P, Ly KA, Tut OK, Mancl L, Roberts MC, Briand K, et al. Xylitol pediatric topical oral 
syrup to prevent dental caries: a double-blind randomized clinical trial of efficacy. Archives of 
pediatrics & adolescent medicine. 2009;163(7):601-7. 
82. Riley P, Moore D, Ahmed F, Sharif MO, Worthington HV. Xylitol-containing products for 
preventing dental caries in children and adults. Cochrane Database Syst Rev. 2015;3:Cd010743. 
83. Murugesh J, Annigeri RG, Raheel SA, Azzeghaiby S, Alshehri M, Kujan O. Effect of yogurt and 
pH equivalent lemon juice on salivary flow rate in healthy volunteers - An experimental crossover 
study. Interventional medicine & applied science. 2015;7(4):147-51. 
84. Hooper P, Tincello DG, Richmond DH. The use of salivary stimulant pastilles to improve 
compliance in women taking oxybutynin hydrochloride for detrusor instability: a pilot study. Br J 
Urol. 1997;80(3):414-6. 
85. Tincello DG, Adams EJ, Sutherst JR, Richmond DH. Oxybutynin for detrusor instability with 
adjuvant salivary stimulant pastilles to improve compliance: results of a multicentre, randomized 
controlled trial. BJU international. 2000;85(4):416-20. 
86. Ship JA, McCutcheon JA, Spivakovsky S, Kerr AR. Safety and effectiveness of topical dry 
mouth products containing olive oil, betaine, and xylitol in reducing xerostomia for polypharmacy-
induced dry mouth. Journal of oral rehabilitation. 2007;34(10):724-32. 
87. Fox PC, Cummins MJ, Cummins JM. A third study on the use of orally administered 
anhydrous crystalline maltose for relief of dry mouth in primary Sjogren's syndrome. Journal of 
alternative and complementary medicine (New York, NY). 2002;8(5):651-9. 
88. Fedele S, Wolff A, Strietzel F, Lopez RM, Porter SR, Konttinen YT. Neuroelectrostimulation in 
treatment of hyposalivation and xerostomia in Sjogren's syndrome: a salivary pacemaker. The 
Journal of rheumatology. 2008;35(8):1489-94. 
89. Frost PM, Shirlaw PJ, Walter JD, Challacombe SJ. Patient preferences in a preliminary study 
comparing an intra-oral lubricating device with the usual dry mouth lubricating methods. British 
dental journal. 2002;193(7):403-8. 
90. Vivino FB, Al-Hashimi I, Khan Z, LeVeque FG, Salisbury PL, Tran-Johnson TK, et al. Pilocarpine 
tablets for the treatment of dry mouth and dry eye symptoms in patients with Sjögren syndrome: a 
randomized, placebo-controlled, fixed-dose, multicenter trial. P92-01 Study Group. Arch Intern Med. 
1999;159(2):174-81. 
91. Wu CH, Hsieh SC, Lee KL, Li KJ, Lu MC, Yu CL. Pilocarpine hydrochloride for the treatment of 
xerostomia in patients with Sjögren's syndrome in Taiwan--a double-blind, placebo-controlled trial. J 
Formos Med Assoc. 2006;105(10):796-803. 
92. Rhodus NL, Schuh MJ. Effects of pilocarpine on salivary flow in patients with Sjögren's 
syndrome. Oral surgery, oral medicine, and oral pathology. 1991;72(5):545-9. 
93. Rhodus NL, Liljemark W, Bloomquist C, Bereuter J. Candida albicans levels in patients with 
Sjogren's syndrome before and after long-term use of pilocarpine hydrochloride: a pilot study. 
Quintessence international (Berlin, Germany : 1985). 1998;29(11):705-10. 



47 
 

94. Yamada H, Nakagawa Y, Wakamatsu E, Sumida T, Yamachika S, Nomura Y, et al. Efficacy 
prediction of cevimeline in patients with Sjogren's syndrome. Clinical rheumatology. 
2007;26(8):1320-7. 
95. Petrone D, Condemi JJ, Fife R, Gluck O, Cohen S, Dalgin P. A double-blind, randomized, 
placebo-controlled study of cevimeline in Sjogren's syndrome patients with xerostomia and 
keratoconjunctivitis sicca. Arthritis and rheumatism. 2002;46(3):748-54. 
96. Noaiseh G, Baker JF, Vivino FB. Comparison of the discontinuation rates and side-effect 
profiles of pilocarpine and cevimeline for xerostomia in primary Sjogren's syndrome. Clinical and 
experimental rheumatology. 2014;32(4):575-7. 
97. Kasama T, Shiozawa F, Isozaki T, Matsunawa M, Wakabayashi K, Odai T, et al. Effect of the 
H2 receptor antagonist nizatidine on xerostomia in patients with primary Sjogren's syndrome. 
Modern rheumatology / the Japan Rheumatism Association. 2008;18(5):455-9. 
98. Rhodus NL, Bloomquist C, Liljemark W, Bereuter J. Prevalence, density, and manifestations 
of oral Candida albicans in patients with Sjogren's syndrome. The Journal of otolaryngology. 
1997;26(5):300-5. 
99. Leung KC, McMillan AS, Cheung BP, Leung WK. Sjogren's syndrome sufferers have increased 
oral yeast levels despite regular dental care. Oral diseases. 2008;14(2):163-73. 
100. Hernandez YL, Daniels TE. Oral candidiasis in Sjogren's syndrome: prevalence, clinical 
correlations, and treatment. Oral surgery, oral medicine, and oral pathology. 1989;68(3):324-9. 
101. Vitali C, Moutsopoulos HM, Bombardieri S. The European Community Study Group on 
diagnostic criteria for Sjögren's syndrome. Sensitivity and specificity of tests for ocular and oral 
involvement in Sjögren's syndrome. Ann Rheum Dis. 1994;53(10):637-47. 
102. Zengel P, Berghaus A, Weiler C, Reiser M, Clevert DA. Intraductally applied contrast-
enhanced ultrasound (IA-CEUS) for evaluating obstructive disease and secretory dysfunction of the 
salivary glands. Eur Radiol. 2011;21(6):1339-48. 
103. De Luca R, Trodella M, Vicidomini A, Colella G, Tartaro G. Endoscopic management of 
salivary gland obstructive diseases in patients with Sjögren's syndrome. J Craniomaxillofac Surg. 
2015;43(8):1643-9. 
104. Astorri E, Sutcliffe N, Richards PS, Suchak K, Pitzalis C, Bombardieri M, Tappuni AR. 
Ultrasound of the salivary glands is a strong predictor of labial gland biopsy histopathology in 
patients with sicca symptoms. J Oral Pathol Med. 2015. 
105. Bialek EJ, Jakubowski W, Zajkowski P, Szopinski KT, Osmolski A. US of the major salivary 
glands: anatomy and spatial relationships, pathologic conditions, and pitfalls. Radiographics. 
2006;26(3):745-63. 
106. Hay KD, Morton RP. Optimal nocturnal humidification for xerostomia. Head & neck. 
2006;28(9):792-6. 
107. Edwards GF, Steel AE, Scott JK, Jordan JW. S-carboxymethylcysteine in the fluidification of 
sputum and treatment of chronic airway obstruction. Chest. 1976;70(4):506-13. 
108. Raghu G, Anstrom KJ, King TE, Lasky JA, Martinez FJ, Network IPFCR. Prednisone, 
azathioprine, and N-acetylcysteine for pulmonary fibrosis. N Engl J Med. 2012;366(21):1968-77. 
109. van Nimwegen JF, Arends S, van Zuiden GS, Vissink A, Kroese FG, Bootsma H. The impact of 
primary Sjögren's syndrome on female sexual function. Rheumatology (Oxford, England). 
2015;54(7):1286-93. 
110. Johnston SL, Farrell SA, Bouchard C, Beckerson LA, Comeau M, Lefebvre G, et al. The 
detection and management of vaginal atrophy. J Obstet Gynaecol Can. 2004;26(5):503-15. 
111. Stute P. Is vaginal hyaluronic acid as effective as vaginal estriol for vaginal dryness relief? 
Arch Gynecol Obstet. 2013;288(6):1199-201. 
112. Chen J, Geng L, Song X, Li H, Giordan N, Liao Q. Evaluation of the efficacy and safety of 
hyaluronic acid vaginal gel to ease vaginal dryness: a multicenter, randomized, controlled, open-
label, parallel-group, clinical trial. J Sex Med. 2013;10(6):1575-84. 



48 
 

113. Capriello P, Barale E, Cappelli N, Lupo S, Teti G. Sjogren's syndrome: clinical, cytological, 
histological and colposcopic aspects in women. Clinical and experimental obstetrics & gynecology. 
1988;15(1-2):9-12. 
114. Baldini C, Pepe P, Quartuccio L, Priori R, Bartoloni E, Alunno A, et al. Primary Sjogren's 
syndrome as a multi-organ disease: impact of the serological profile on the clinical presentation of 
the disease in a large cohort of Italian patients. Rheumatology (Oxford, England). 2014;53(5):839-44. 
115. Kang JH, Lin HC. Comorbidities in patients with primary Sjogren's syndrome: a registry-based 
case-control study. The Journal of rheumatology. 2010;37(6):1188-94. 
116. Lindgren S, Manthorpe R, Eriksson S. Autoimmune liver disease in patients with primary 
Sjogren's syndrome. Journal of hepatology. 1994;20(3):354-8. 
117. Szodoray P, Barta Z, Lakos G, Szakall S, Zeher M. Coeliac disease in Sjogren's syndrome--a 
study of 111 Hungarian patients. Rheumatology international. 2004;24(5):278-82. 
118. Price EJ, Collins D., Williamson L., Carty S. and A.Ahmed. The Burden of Systemic diseases in 
Patients with Primary Sjogren's Syndrome. Rheumatology. 2016;55(s1):i179. 
119. Hackett KL, Deane KH, Strassheim V, Deary V, Rapley T, Newton JL, et al. A systematic review 
of non-pharmacological interventions for primary Sjogren's syndrome. Rheumatology (Oxford, 
England). 2015;54(11):2025-32. 
120. Strombeck B, Jacobsson LT. The role of exercise in the rehabilitation of patients with 
systemic lupus erythematosus and patients with primary Sjogren's syndrome. Current opinion in 
rheumatology. 2007;19(2):197-203. 
121. Reina D, Roig Vilaseca D, Torrente-Segarra V, Cerda D, Castellvi I, Diaz Torne C, et al. 
Sjogren's syndrome-associated interstitial lung disease: A multicenter study. Reumatologia clinica. 
2016;12(4):201-5. 
122. Enomoto Y, Takemura T, Hagiwara E, Iwasawa T, Fukuda Y, Yanagawa N, et al. Prognostic 
factors in interstitial lung disease associated with primary Sjogren's syndrome: a retrospective 
analysis of 33 pathologically-proven cases. PLoS One. 2013;8(9):e73774. 
123. Roca F, Dominique S, Schmidt J, Smail A, Duhaut P, Levesque H, et al. Interstitial lung disease 
in primary Sjogren's syndrome. Autoimmunity reviews. 2016. 
124. Martinez AR, Nunes MB, Nucci A, Franca MC, Jr. Sensory neuronopathy and autoimmune 
diseases. Autoimmune diseases. 2012;2012:873587. 
125. Chai J, Logigian EL. Neurological manifestations of primary Sjogren's syndrome. Current 
opinion in neurology. 2010;23(5):509-13. 
126. Newton JL, Frith J, Powell D, Hackett K, Wilton K, Bowman S, et al. Autonomic symptoms are 
common and are associated with overall symptom burden and disease activity in primary Sjogren's 
syndrome. Ann Rheum Dis. 2012;71(12):1973-9. 
127. de Seze J, Delalande S, Fauchais AL, Hachulla E, Stojkovic T, Ferriby D, et al. Myelopathies 
secondary to Sjogren's syndrome: treatment with monthly intravenous cyclophosphamide 
associated with corticosteroids. The Journal of rheumatology. 2006;33(4):709-11. 
128. Sarac H, Markeljevic J, Erdeljic V, Josipovic-Jelic Z, Hajnsek S, Klapan T, et al. Signal 
hyperintensities on brain magnetic resonance imaging in patients with primary Sjogren syndrome 
and frequent episodic tension-type headache: relation to platelet serotonin level and disease 
activity. The Journal of rheumatology. 2013;40(8):1360-6. 
129. Birnbaum J, Atri NM, Baer AN, Cimbro R, Montagne J, Casciola-Rosen L. The Relationship 
Between the Neuromyelitis Optica Spectrum Disorder and Sjogren's Syndrome: Central Nervous 
System Extraglandular Disease or Unrelated, Co-occurring Autoimmunity? Arthritis care & research. 
2016. 
130. Evans RD, Laing CM, Ciurtin C, Walsh SB. Tubulointerstitial nephritis in primary Sjogren 
syndrome: clinical manifestations and response to treatment. BMC Musculoskelet Disord. 2016;17:2. 
131. Hattori N, Nakashima H, Usui T, Maeda T, Yanagisawa K, Nakamaki T, et al. [Successful 
treatment with prednisolone for autoimmune myelofibrosis accompanied with Sjogren syndrome]. 
[Rinsho ketsueki] The Japanese journal of clinical hematology. 2007;48(12):1539-43. 



49 
 

132. Williams CS, Butler E, Roman GC. Treatment of myelopathy in Sjogren syndrome with a 
combination of prednisone and cyclophosphamide. Archives of neurology. 2001;58(5):815-9. 
133. Wright RA, O'Duffy JD, Rodriguez M. Improvement of myelopathy in Sjogren's syndrome 
with chlorambucil and prednisone therapy. Neurology. 1999;52(2):386-8. 
134. Miyawaki S, Nishiyama S, Matoba K. Efficacy of low-dose prednisolone maintenance for 
saliva production and serological abnormalities in patients with primary Sjogren's syndrome. Internal 
medicine (Tokyo, Japan). 1999;38(12):938-43. 
135. Khan A, Humayun M, Haider I, Ayub M, Shah Z, Ajmal F. Primary Sjogren's Syndrome 
Presenting as Acute Interstitial Pneumonitis/Hamman-Rich Syndrome. Case reports in medicine. 
2016;2016:4136765. 
136. Bouraoui A, Bari SF, Nash J, Dawson K. Unusual presentation of Sjogren's syndrome. BMJ 
case reports. 2014;2014. 
137. Kaufman I, Schwartz D, Caspi D, Paran D. Sjogren's syndrome - not just Sicca: renal 
involvement in Sjogren's syndrome. Scandinavian journal of rheumatology. 2008;37(3):213-8. 
138. Rihl M, Ulbricht K, Schmidt RE, Witte T. Treatment of sicca symptoms with 
hydroxychloroquine in patients with Sjogren's syndrome. Rheumatology (Oxford, England). 
2009;48(7):796-9. 
139. Fox RI, Dixon R, Guarrasi V, Krubel S. Treatment of primary Sjogren's syndrome with 
hydroxychloroquine: a retrospective, open-label study. Lupus. 1996;5 Suppl 1:S31-6. 
140. Kruize AA, Hene RJ, Kallenberg CG, van Bijsterveld OP, van der Heide A, Kater L, et al. 
Hydroxychloroquine treatment for primary Sjogren's syndrome: a two year double blind crossover 
trial. Ann Rheum Dis. 1993;52(5):360-4. 
141. Tishler M, Yaron I, Shirazi I, Yaron M. Hydroxychloroquine treatment for primary Sjogren's 
syndrome: its effect on salivary and serum inflammatory markers. Ann Rheum Dis. 1999;58(4):253-6. 
142. Gottenberg JE, Ravaud P, Puechal X, Le Guern V, Sibilia J, Goeb V, et al. Effects of 
hydroxychloroquine on symptomatic improvement in primary Sjogren syndrome: the JOQUER 
randomized clinical trial. Jama. 2014;312(3):249-58. 
143. Coy VA, Granados CE, Gil D, Junca A, Jaramillo D, Iglesias-Gamarra AA, et al., editors. 
Antimalarials for Sjogren's Syndrome Treatment in Adults, Meta-Analysis. Arthritis and rheumatism; 
2012: WILEY-BLACKWELL 111 RIVER ST, HOBOKEN 07030-5774, NJ USA. 
144. Naniwa T, Takeda Y. Long-term remission of pulmonary veno-occlusive disease associated 
with primary Sjogren's syndrome following immunosuppressive therapy. Modern rheumatology / 
the Japan Rheumatism Association. 2011;21(6):637-40. 
145. Hawley RJ, Hendricks WT. Treatment of Sjogren syndrome myelopathy with azathioprine 
and steroids.  Archives of neurology. 59. United States2002. p. 875; author reply 6. 
146. Schattner A, Shtalrid M, Berrebi A. Autoimmune hemolytic anemia preceding Sjogren's 
syndrome. The Journal of rheumatology. 1983;10(3):482-4. 
147. Price EJ, Rigby SP, Clancy U, Venables PJ. A double blind placebo controlled trial of 
azathioprine in the treatment of primary Sjogren's syndrome. The Journal of rheumatology. 
1998;25(5):896-9. 
148. Enomoto Y, Takemura T, Hagiwara E, Iwasawa T, Okudela K, Yanagawa N, et al. Features of 
usual interstitial pneumonia in patients with primary Sjogrens syndrome compared with idiopathic 
pulmonary fibrosis. Respiratory investigation. 2014;52(4):227-35. 
149. Roca F, Dominique S, Schmidt J, Smail A, Duhaut P, Levesque H, et al. Interstitial lung disease 
in primary Sjogren's syndrome. Autoimmunity reviews. 2017;16(1):48-54. 
150. Oldham JM, Lee C, Valenzi E, Witt LJ, Adegunsoye A, Hsu S, et al. Azathioprine response in 
patients with fibrotic connective tissue disease-associated interstitial lung disease. Respiratory 
medicine. 2016;121:117-22. 
151. Kennedy T, McCabe C, Struthers G, Sinclair H, Chakravaty K, Bax D, et al. BSR guidelines on 
standards of care for persons with rheumatoid arthritis. Rheumatology (Oxford, England). 
2005;44(4):553-6. 



50 
 

152. Misterska-Skora M, Sebastian A, Dziegiel P, Sebastian M, Wiland P. Inclusion body myositis 
associated with Sjogren's syndrome. Rheumatology international. 2013;33(12):3083-6. 
153. Rogers SJ, Williams CS, Roman GC. Myelopathy in Sjogren's syndrome: role of nonsteroidal 
immunosuppressants. Drugs. 2004;64(2):123-32. 
154. Skopouli FN, Jagiello P, Tsifetaki N, Moutsopoulos HM. Methotrexate in primary Sjogren's 
syndrome. Clinical and experimental rheumatology. 1996;14(5):555-8. 
155. Willeke P, Schluter B, Becker H, Schotte H, Domschke W, Gaubitz M. Mycophenolate sodium 
treatment in patients with primary Sjogren syndrome: a pilot trial. Arthritis research & therapy. 
2007;9(6):R115. 
156. Fialho SC, Bergamaschi S, Neves FS, Zimmermann AF, Castro GR, Pereira IA. Mycophenolate 
mofetil in primary Sjogren's syndrome: a treatment option for agranulocytosis. Revista brasileira de 
reumatologia. 2012;52(2):297-9. 
157. Swigris JJ, Olson AL, Fischer A, Lynch DA, Cosgrove GP, Frankel SK, et al. Mycophenolate 
mofetil is safe, well tolerated, and preserves lung function in patients with connective tissue disease-
related interstitial lung disease. Chest. 2006;130(1):30-6. 
158. Saketkoo LA, Espinoza LR. Experience of mycophenolate mofetil in 10 patients with 
autoimmune-related interstitial lung disease demonstrates promising effects. The American journal 
of the medical sciences. 2009;337(5):329-35. 
159. Tashkin DP, Roth MD, Clements PJ, Furst DE, Khanna D, Kleerup EC, et al. Mycophenolate 
mofetil versus oral cyclophosphamide in scleroderma-related interstitial lung disease (SLS II): a 
randomised controlled, double-blind, parallel group trial. The Lancet Respiratory medicine. 
2016;4(9):708-19. 
160. Wallace B, Vummidi D, Khanna D. Management of connective tissue diseases associated 
interstitial lung disease: a review of the published literature. Current opinion in rheumatology. 
2016;28(3):236-45. 
161. Paola C, Giuliana F, Giovanni O, Cristian C, Domenico B. Dramatic improvement of anti-SS-
A/Ro-associated interstitial lung disease after immunosuppressive treatment. Rheumatology 
international. 2016;36(7):1015-21. 
162. Darrieutort-Laffite C, Andre V, Hayem G, Saraux A, Le Guern V, Le Jeunne C, et al. Sjogren's 
syndrome complicated by interstitial cystitis: A case series and literature review. Joint, bone, spine : 
revue du rhumatisme. 2015;82(4):245-50. 
163. Nobeyama Y, Matsuzaki H, Nakagawa H. Annular erythema of Sjogren's syndrome treated 
successfully with low-dose cyclosporine. The Journal of dermatology. 2014;41(5):463-4. 
164. Emmungil H, Kalfa M, Zihni FY, Karabulut G, Keser G, Sen S, et al. Interstitial cystitis: a rare 
manifestation of primary Sjogren's syndrome, successfully treated with low dose cyclosporine. 
Rheumatology international. 2012;32(5):1215-8. 
165. Shiratsuchi M, Kitamura Y, Suehiro Y, Taniguchi S, Sakai Y, Sugimura T, et al. Successful 
treatment of pure red cell aplasia and autoimmune cytopenia with cyclosporine and prednisolone in 
a patient with Sjogren's syndrome. Modern rheumatology / the Japan Rheumatism Association. 
2003;13(4):363-6. 
166. Ogasawara H, Sekiya M, Murashima A, Hishikawa T, Tokano Y, Sekigawa I, et al. Very low-
dose cyclosporin treatment of steroid-resistant interstitial pneumonitis associated with Sjogren's 
syndrome. Clinical rheumatology. 1998;17(2):160-2. 
167. Kedor C, Hagemann A, Zernicke J, Mattat K, Callhoff J, Feist E. THU0399 Effectiveness and 
Safety of Low-Dose Cyclosporine a in Patients with Primary Sjögren's Syndrome (PSS) with Articular 
Involvement–Results of a Pilot Study. Annals of the Rheumatic Diseases. 2015;74(Suppl 2):341-. 
168. Lin TY, Chang CC, Chang CC, Yuan JY, Chen HH. Cyclophosphamide-rescued plasmapheresis-
unresponsive secondary thrombotic thrombocytopenic purpura caused by Sjogren's syndrome. 
Archives of medical science : AMS. 2012;8(5):934-8. 



51 
 

169. Sun IO, Hong YA, Park HS, Choi SR, Kang SH, Chung BH, et al. Type III membranoproliferative 
glomerulonephritis in a patient with primary Sjogren's syndrome. Clinical nephrology. 
2013;79(2):171-4. 
170. Schnabel A, Reuter M, Gross WL. Intravenous pulse cyclophosphamide in the treatment of 
interstitial lung disease due to collagen vascular diseases. Arthritis and rheumatism. 
1998;41(7):1215-20. 
171. Bikker A, van Woerkom JM, Kruize AA, van der Wurff-Jacobs KM, Bijlsma JW, Lafeber FP, et 
al. Clinical efficacy of leflunomide in primary Sjogren's syndrome is associated with regulation of T-
cell activity and upregulation of IL-7 receptor alpha expression. Ann Rheum Dis. 2012;71(12):1934-
41. 
172. van Woerkom JM, Kruize AA, Geenen R, van Roon EN, Goldschmeding R, Verstappen SM, et 
al. Safety and efficacy of leflunomide in primary Sjogren's syndrome: a phase II pilot study. Ann 
Rheum Dis. 2007;66(8):1026-32. 
173. ter Borg EJ, Haanen HC, Haas FJ, Bistervels JH, Huisman FW, Kerckhaert JA, et al. Treatment 
of primary Sjogren's syndrome with D-penicillamine: a pilot study. The Netherlands journal of 
medicine. 2002;60(10):402-6. 
174. Pijpe J, van Imhoff GW, Spijkervet FK, Roodenburg JL, Wolbink GJ, Mansour K, et al. 
Rituximab treatment in patients with primary Sjogren's syndrome: an open-label phase II study. 
Arthritis and rheumatism. 2005;52(9):2740-50. 
175. Logvinenko OA, Vasil'ev VI, Sedyshev S, Safonova TN, Rodionova EB, Kokosadze NV, et al. 
[Rituximab therapy for systemic manifestations and MALT lymphomas of the parotid gland in 
Sjogren's disease: preliminary data]. Terapevticheskii arkhiv. 2012;84(12):88-96. 
176. Iwabuchi T, Kimura Y, Suzuki T, Hayashi H, Fujimoto H, Hashimoto Y, et al. [Successful 
treatment with rituximab in a patient with primary thymic MALT lymphoma complicated with 
acquired von Willebrand syndrome and Sjogren syndrome]. [Rinsho ketsueki] The Japanese journal 
of clinical hematology. 2011;52(4):210-5. 
177. Seror R, Sordet C, Guillevin L, Hachulla E, Masson C, Ittah M, et al. Tolerance and efficacy of 
rituximab and changes in serum B cell biomarkers in patients with systemic complications of primary 
Sjogren's syndrome. Ann Rheum Dis. 2007;66(3):351-7. 
178. Seve P, Gachon E, Petiot P, Stankovic K, Charhon A, Broussolle C. Successful treatment with 
rituximab in a patient with mental nerve neuropathy in primary Sjogren's syndrome. Rheumatology 
international. 2007;28(2):175-7. 
179. Zhou L, Xin XF, Wu HX. [The efficacy and safety of low-dose rituximab in treatment of 
primary Sjogren's syndrome with thrombocytopenia]. Zhonghua nei ke za zhi. 2012;51(1):37-41. 
180. Voulgarelis M, Ziakas PD, Papageorgiou A, Baimpa E, Tzioufas AG, Moutsopoulos HM. 
Prognosis and outcome of non-Hodgkin lymphoma in primary Sjogren syndrome. Medicine. 
2012;91(1):1-9. 
181. Mekinian A, Ravaud P, Hatron PY, Larroche C, Leone J, Gombert B, et al. Efficacy of rituximab 
in primary Sjogren's syndrome with peripheral nervous system involvement: results from the AIR 
registry. Ann Rheum Dis. 2012;71(1):84-7. 
182. Pollard RP, Pijpe J, Bootsma H, Spijkervet FK, Kluin PM, Roodenburg JL, et al. Treatment of 
mucosa-associated lymphoid tissue lymphoma in Sjogren's syndrome: a retrospective clinical study. 
The Journal of rheumatology. 2011;38(10):2198-208. 
183. Yamout B, El-Hajj T, Barada W, Uthman I. Successful treatment of refractory neuroSjogren 
with Rituximab. Lupus. 2007;16(7):521-3. 
184. Gorson KC, Natarajan N, Ropper AH, Weinstein R. Rituximab treatment in patients with IVIg-
dependent immune polyneuropathy: a prospective pilot trial. Muscle & nerve. 2007;35(1):66-9. 
185. St Clair EW, Levesque MC, Prak ET, Vivino FB, Alappatt CJ, Spychala ME, et al. Rituximab 
therapy for primary Sjogren's syndrome: an open-label clinical trial and mechanistic analysis. 
Arthritis and rheumatism. 2013;65(4):1097-106. 



52 
 

186. Devauchelle-Pensec V, Mariette X, Jousse-Joulin S, Berthelot JM, Perdriger A, Puechal X, et 
al. Treatment of primary Sjogren syndrome with rituximab: a randomized trial. Annals of internal 
medicine. 2014;160(4):233-42. 
187. Bowman S EC, Bombardieri M, Busch R, Emery P, Hall F, Pease CT, Pitzalis C, Price E, Dawson 
L, Smith P, Sutcliffe N, Ng WF, Fernandez C, Ruddock S, Sharples L, Reynolds C, Pavitt S. Preliminary 
Results of a Double-Blind Randomised Trial of Rituximab Anti-B-Cell Therapy in Patients with Primary 
Sjogrens Syndrome Arthritis Rheumatol. 2015;67(s10). 
188. Delli K, Haacke EA, Kroese FG, Pollard RP, Ihrler S, van der Vegt B, et al. Towards 
personalised treatment in primary Sjögren's syndrome: baseline parotid histopathology predicts 
responsiveness to rituximab treatment. Ann Rheum Dis. 2016. 
189. Pollard RP, Abdulahad WH, Vissink A, Hamza N, Burgerhof JG, Meijer JM, et al. Serum levels 
of BAFF, but not APRIL, are increased after rituximab treatment in patients with primary Sjogren's 
syndrome: data from a placebo-controlled clinical trial. Ann Rheum Dis. 2013;72(1):146-8. 
190. Mariette X, Seror R, Quartuccio L, Baron G, Salvin S, Fabris M, et al. Efficacy and safety of 
belimumab in primary Sjogren's syndrome: results of the BELISS open-label phase II study. Ann 
Rheum Dis. 2015;74(3):526-31. 
191. De Vita S, Quartuccio L, Salvin S, Picco L, Scott CA, Rupolo M, et al. Sequential therapy with 
belimumab followed by rituximab in Sjogren's syndrome associated with B-cell lymphoproliferation 
and overexpression of BAFF: evidence for long-term efficacy. Clinical and experimental 
rheumatology. 2014;32(4):490-4. 
192. Meiners PM, Vissink A, Kroese FG, Spijkervet FK, Smitt-Kamminga NS, Abdulahad WH, et al. 
Abatacept treatment reduces disease activity in early primary Sjogren's syndrome (open-label proof 
of concept ASAP study). Ann Rheum Dis. 2014;73(7):1393-6. 
193. Steinfeld SD, Demols P, Appelboom T. Infliximab in primary Sjogren's syndrome: one-year 
followup. Arthritis and rheumatism. 2002;46(12):3301-3. 
194. Steinfeld SD, Demols P, Salmon I, Kiss R, Appelboom T. Infliximab in patients with primary 
Sjogren's syndrome: a pilot study. Arthritis and rheumatism. 2001;44(10):2371-5. 
195. Zandbelt MM, de Wilde P, van Damme P, Hoyng CB, van de Putte L, van den Hoogen F. 
Etanercept in the treatment of patients with primary Sjogren's syndrome: a pilot study. The Journal 
of rheumatology. 2004;31(1):96-101. 
196. Sankar V, Brennan MT, Kok MR, Leakan RA, Smith JA, Manny J, et al. Etanercept in Sjogren's 
syndrome: a twelve-week randomized, double-blind, placebo-controlled pilot clinical trial. Arthritis 
and rheumatism. 2004;50(7):2240-5. 
197. Mariette X, Ravaud P, Steinfeld S, Baron G, Goetz J, Hachulla E, et al. Inefficacy of infliximab 
in primary Sjogren's syndrome: results of the randomized, controlled Trial of Remicade in Primary 
Sjogren's Syndrome (TRIPSS). Arthritis and rheumatism. 2004;50(4):1270-6. 
198. Cummins MJ, Papas A, Kammer GM, Fox PC. Treatment of primary Sjogren's syndrome with 
low-dose human interferon alfa administered by the oromucosal route: combined phase III results. 
Arthritis and rheumatism. 2003;49(4):585-93. 
199. Khurshudian AV. A pilot study to test the efficacy of oral administration of interferon-alpha 
lozenges to patients with Sjogren's syndrome. Oral surgery, oral medicine, oral pathology, oral 
radiology, and endodontics. 2003;95(1):38-44. 
200. Ship JA, Fox PC, Michalek JE, Cummins MJ, Richards AB. Treatment of primary Sjogren's 
syndrome with low-dose natural human interferon-alpha administered by the oral mucosal route: a 
phase II clinical trial. IFN Protocol Study Group. J Interferon Cytokine Res. 1999;19(8):943-51. 
201. Shiozawa S, Tanaka Y, Shiozawa K. Single-blinded controlled trial of low-dose oral IFN-alpha 
for the treatment of xerostomia in patients with Sjögren's syndrome. J Interferon Cytokine Res. 
1998;18(4):255-62. 
202. Norheim KB, Harboe E, Goransson LG, Omdal R. Interleukin-1 inhibition and fatigue in 
primary Sjogren's syndrome--a double blind, randomised clinical trial. PLoS One. 2012;7(1):e30123. 



53 
 

203. Justet A, Ottaviani S, Dieude P, Taille C. Tocilizumab for refractory organising pneumonia 
associated with Sjogren's disease. BMJ case reports. 2015;2015. 
204. Tran D, Bebris L, Shevach E, Illei G. Efalizumab down-regulates CD25 expression on FOXP3+ 
regulatory T cells and exacerbates the autoimmunity in primary Sjogren's syndrome. The Journal of 
Immunology. 2010;184(Meeting Abstracts 1):96.4. 
205. Rist S, Sellam J, Hachulla E, Sordet C, Puechal X, Hatron PY, et al. Experience of intravenous 
immunoglobulin therapy in neuropathy associated with primary Sjogren's syndrome: a national 
multicentric retrospective study. Arthritis care & research. 2011;63(9):1339-44. 
206. Morozumi S, Kawagashira Y, Iijima M, Koike H, Hattori N, Katsuno M, et al. Intravenous 
immunoglobulin treatment for painful sensory neuropathy associated with Sjogren's syndrome. 
Journal of the neurological sciences. 2009;279(1-2):57-61. 
207. Colafrancesco S, Priori R, Gattamelata A, Picarelli G, Minniti A, Brancatisano F, et al. Myositis 
in primary Sjogren's syndrome: data from a multicentre cohort. Clinical and experimental 
rheumatology. 2015;33(4):457-64. 
208. Habib GS, Nashashibi M. Hypergammaglobulinemic purpura in two sisters with Sjogren's 
syndrome responding to colchicine treatment. Clinical rheumatology. 2004;23(2):170-1. 
209. Chandrupatla C, Xia L, Stratman EJ. Granulomatous panniculitis associated with Sjogren 
syndrome.  Arch Dermatol. 144. United States2008. p. 815-6. 
210. Brambilla G, Brucato A, Adler Y, Bosetti M, Coppini P, Caforio A, et al. [Recurrent acute 
idiopathic pericarditis: rheumatologic therapy, autoantibodies and long term outcome]. 
Reumatismo. 2007;59(1):25-31. 
211. Holtman JH, Neustadt DH, Klein J, Callen JP. Dapsone is an effective therapy for the skin 
lesions of subacute cutaneous lupus erythematosus and urticarial vasculitis in a patient with C2 
deficiency. The Journal of rheumatology. 1990;17(9):1222-5. 
212. Ravic-Nikolic A, Milicic V, Ristic G, Jovovic-Dagovic B. Pyoderma gangrenosum associated 
with Sjogren syndrome. European journal of dermatology : EJD. 2009;19(4):392-3. 
213. Ramos-Casals M, Anaya JM, Garcia-Carrasco M, Rosas J, Bove A, Claver G, et al. Cutaneous 
vasculitis in primary Sjogren syndrome: classification and clinical significance of 52 patients. 
Medicine. 2004;83(2):96-106. 
214. Yokota K, Shichinohe R, Hayasaka T. Topical tacrolimus in the treatment of annular erythema 
associated with Sjogren's syndrome.  Clin Exp Dermatol. 30. England2005. p. 450-1. 
215. Hartkamp A, Geenen R, Godaert GL, Bootsma H, Kruize AA, Bijlsma JW, et al. Effect of 
dehydroepiandrosterone administration on fatigue, well-being, and functioning in women with 
primary Sjogren syndrome: a randomised controlled trial. Ann Rheum Dis. 2008;67(1):91-7. 
216. Pillemer SR, Brennan MT, Sankar V, Leakan RA, Smith JA, Grisius M, et al. Pilot clinical trial of 
dehydroepiandrosterone (DHEA) versus placebo for Sjogren's syndrome. Arthritis and rheumatism. 
2004;51(4):601-4. 
217. Skopouli FN, Papanikolaou S, Malamou-Mitsi V, Papanikolaou N, Moutsopoulos HM. 
Obstetric and gynaecological profile in patients with primary Sjogren's syndrome. Ann Rheum Dis. 
1994;53(9):569-73. 
218. Mavragani CP, Ioannidis JP, Tzioufas AG, Hantoumi IE, Moutsopoulos HM. Recurrent 
pregnancy loss and autoantibody profile in autoimmune diseases. Rheumatology (Oxford, England). 
1999;38(12):1228-33. 
219. Ballester C, Grobost V, Roblot P, Pourrat O, Pierre F, Laurichesse-Delmas H, et al. Pregnancy 
and primary Sjogren's syndrome: management and outcomes in a multicentre retrospective study of 
54 pregnancies. Scandinavian journal of rheumatology. 2016:1-8. 
220. Neiman AR, Lee LA, Weston WL, Buyon JP. Cutaneous manifestations of neonatal lupus 
without heart block: characteristics of mothers and children enrolled in a national registry. The 
Journal of pediatrics. 2000;137(5):674-80. 
221. Brucato A, Frassi M, Franceschini F, Cimaz R, Faden D, Pisoni MP, et al. Risk of congenital 
complete heart block in newborns of mothers with anti-Ro/SSA antibodies detected by 



54 
 

counterimmunoelectrophoresis: a prospective study of 100 women. Arthritis and rheumatism. 
2001;44(8):1832-5. 
222. Sonesson SE, Salomonsson S, Jacobsson LA, Bremme K, Wahren-Herlenius M. Signs of first-
degree heart block occur in one-third of fetuses of pregnant women with anti-SSA/Ro 52-kd 
antibodies. Arthritis and rheumatism. 2004;50(4):1253-61. 
223. Waltuck J, Buyon JP. Autoantibody-associated congenital heart block: outcome in mothers 
and children. Annals of internal medicine. 1994;120(7):544-51. 
224. Evans N, Gaskin K. Liver disease in association with neonatal lupus erythematosus. Journal of 
paediatrics and child health. 1993;29(6):478-80. 
225. Bujold E, Roberge S, Lacasse Y, Bureau M, Audibert F, Marcoux S, et al. Prevention of 
preeclampsia and intrauterine growth restriction with aspirin started in early pregnancy: a meta-
analysis. Obstetrics and gynecology. 2010;116(2 Pt 1):402-14. 
226. James AH, Brancazio LR, Price T. Aspirin and reproductive outcomes. Obstet Gynecol Surv. 
2008;63(1):49-57. 
227. Costedoat-Chalumeau N, Amoura Z, Huong DL, Lechat P, Piette JC. Safety of 
hydroxychloroquine in pregnant patients with connective tissue diseases. Review of the literature. 
Autoimmunity reviews. 2005;4(2):111-5. 
228. Clowse ME, Magder L, Witter F, Petri M. Hydroxychloroquine in lupus pregnancy. Arthritis 
and rheumatism. 2006;54(11):3640-7. 
229. Flint J, Panchal S, Hurrell A, van de Venne M, Gayed M, Schreiber K, et al. BSR and BHPR 
guideline on prescribing drugs in pregnancy and breastfeeding-Part II: analgesics and other drugs 
used in rheumatology practice. Rheumatology (Oxford, England). 2016. 
230. Flint J, Panchal S, Hurrell A, van de Venne M, Gayed M, Schreiber K, et al. BSR and BHPR 
guideline on prescribing drugs in pregnancy and breastfeeding-Part I: standard and biologic disease 
modifying anti-rheumatic drugs and corticosteroids. Rheumatology (Oxford, England). 2016. 
231. Lazarus MN, Robinson D, Mak V, Moller H, Isenberg DA. Incidence of cancer in a cohort of 
patients with primary Sjogren's syndrome. Rheumatology (Oxford, England). 2006;45(8):1012-5. 
232. Baimpa E, Dahabreh IJ, Voulgarelis M, Moutsopoulos HM. Hematologic manifestations and 
predictors of lymphoma development in primary Sjogren syndrome: clinical and pathophysiologic 
aspects. Medicine. 2009;88(5):284-93. 
233. Solans-Laque R, Lopez-Hernandez A, Bosch-Gil JA, Palacios A, Campillo M, Vilardell-Tarres M. 
Risk, predictors, and clinical characteristics of lymphoma development in primary Sjogren's 
syndrome. Seminars in arthritis and rheumatism. 2011;41(3):415-23. 
234. Nishishinya MB, Pereda CA, Munoz-Fernandez S, Pego-Reigosa JM, Rua-Figueroa I, Andreu 
JL, et al. Identification of lymphoma predictors in patients with primary Sjogren's syndrome: a 
systematic literature review and meta-analysis. Rheumatology international. 2015;35(1):17-26. 
235. Theander E, Vasaitis L, Baecklund E, Nordmark G, Warfvinge G, Liedholm R, et al. Lymphoid 
organisation in labial salivary gland biopsies is a possible predictor for the development of malignant 
lymphoma in primary Sjogren's syndrome. Ann Rheum Dis. 2011;70(8):1363-8. 
236. Tsang RW, Gospodarowicz MK, Pintilie M, Bezjak A, Wells W, Hodgson DC, et al. Stage I and 
II MALT lymphoma: results of treatment with radiotherapy. International journal of radiation 
oncology, biology, physics. 2001;50(5):1258-64. 
237. Sobhani I, Brousse N, Vissuzaine C, McIntyre E, Marmuse JP, Kahn MF, et al. A diffuse T 
lymphocytic gastrointestinal mucosal infiltration associated with Sjogren's syndrome resulting in a 
watery diarrhea syndrome and responsive to immunosuppressive therapy. The American journal of 
gastroenterology. 1998;93(12):2584-6. 
238. Bowman SJ, St Pierre Y, Sutcliffe N, Isenberg DA, Goldblatt F, Price E, et al. Estimating 
indirect costs in primary Sjogren's syndrome. The Journal of rheumatology. 2010;37(5):1010-5. 
239. Callaghan R, Prabu A, Allan RB, Clarke AE, Sutcliffe N, Pierre YS, et al. Direct healthcare costs 
and predictors of costs in patients with primary Sjogren's syndrome. Rheumatology (Oxford, 
England). 2007;46(1):105-11. 


