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Key messages:

e Sjogren’s syndrome with childhood onset is an under-recognised and under-diagnosed
autoimmune rheumatic disease

e Little is known about the natural history of Sjogren’s syndrome with childhood onset

e The diagnosis of Sjogren’s syndrome in children is delayed, because children less
frequently report dryness

e There are no validated classification criteria for Sjogren’s syndrome with childhood
onset

e There are recognised differences in clinical presentation in childhood vs. adult onset
Sjogren’s syndrome; however, the long-term outcome of the childhood phenotype is
not known

e There are no evidence-based treatment strategies for Sjogren’s syndrome with

childhood onset

Abstract

Sjogren’s syndrome (SS) was considered for many years a disease of adulthood, characterised
by immune infiltration of exocrine glands, leading to dryness, which is a cardinal symptom.
More recently, it became apparent that although the disease in very rare in children, the clinical
presentation differs from adults, posing significant challenges in recognising, diagnosing and
classifying patients with SS with childhood onset. This viewpoint explores comparatively
classification criteria for children (not validated) and adults with SS, as well as differences in
clinical presentation in childhood vs adult onset SS, offering arguments and suggestions about
how we can improve the diagnosis of SS in children. A review of the role of medical history

and clinical assessment, serology, glandular function assessment and imaging, as well as



salivary and lachrymal gland biopsy in diagnosis of SS children is included, along with
suggestions about further research and registry data collection required to address the unmet

needs of these patients.

Introduction

Sjogren’s syndrome (SS) is an autoimmune rheumatic disease (ARD) characterised by chronic
lymphocytic infiltration of the exocrine glands leading to dryness, which is considered the
central symptom of the disease (1). The true prevalence of SS is unclear because of various
classification criteria and study methodology used, but ranging from 2.48-20.1 patients per
10,000 inhabitants according to a recent meta-analysis (2).(3). However, the variability of SS
manifestations in different patients, particularly related to their disease onset within paediatric
versus adult age, is reflected in the difficulty of developing universally applicable classification

criteria.

SS is better described in adults. The estimated prevalence in the adult general population is
0.09 to 1.6% (4, 5)(6):(7). If the disease onset is before 18 years of age, patients are described
as juvenile SS or childhood SS. There are almost no epidemiological data in the paediatric
population, in which the disease is considered extremely rare (8).

In approximately a third of patients, SS is associated with systemic manifestations, which more
commonly include arthritis, vasculitis, anaemia and other haematological features, as well as
lymphocytic interstitial pneumonia, renal tubular acidosis, cerebellar ataxia and neuropathy(9).
In the adult population, SS is the ARD associated with the highest risk of lymphoma (15-20-
fold increase compared to the general population), with 5-10% of SS patients developing
lymphoma in their lifetime(10). The diagnosis of SS in children is often delayed, because
children less frequently report dryness and commonly present with non-specific extra-
glandular features suggestive of other ARDs (11). The long-term outcome of SS in the
paediatric population is not known and there are currently no clinical trials in this patient

population.

The pathogenesis of SS is multifactorial and believed to involve an environmental trigger such

as a viral infection in a genetically susceptible individual (1). Adult onset SS most commonly



occurs in the 4™ and 5™ decades of life (12). Although rare in children and adolescents,
childhood SS has gradually been recognised as a distinct clinical phenotype, with a mean age
of onset between 9-12 years, according to various cohorts (13, 14) and characterised, as in the
adult population, by a female predominance (6-7:1 in children (8) compared to 9-16:1 in adults
(15, 16)).

Several large SS patient cohorts have been established in the last few years, including the UK
Primary Sjogren’s syndrome registry (UKSSR), which only captures patients older than 18
years at diagnosis (17). It is important to recognise that some of the adult patients diagnosed
with SS during childhood may not fulfil the classification criteria for adult onset SS when they
turn 18; and therefore, they will not be captured by the existent adult registries. In addition, if
these patients fulfil classification criteria later in life and are included in adult registries then,

they are unlikely to be recognised as SS with childhood-onset.

Diagnosing SS accurately is challenging, as many of the clinical manifestations are commonly
encountered in other ARDs, and there are no gold standard diagnostic tests. In addition, the
natural course of the disease is not well characterised in children and adolescents due to the
lack of large longitudinal observational studies. Therefore, expert clinical opinion remains the

gold standard diagnostic criteria for childhood SS.

The aim of this viewpoint is to evaluate the existing knowledge on the clinical, serological and
imaging features of childhood SS and discuss the challenges for adequate recognition and
timely diagnosis of SS in children and adolescents, as well as the existent barriers to
translational research. The evaluation of current treatment strategies in childhood SS is beyond
the purpose of this review as none of the treatment strategies are evidence-based in this patient

population.

Classification criteria for Sjogren’s syndrome in adults compared to children and

adolescents

In an effort to improve early recognition and diagnosis of SS in adults, 16 different
classification criteria for adult onset SS have been proposed between 1965-2016(18). The

American-European Consensus Group (AECG) criteria, revised in 2002 (shown in Table 1),
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have been validated in adults with SS. They include 6 domains of assessment, comprising

clinical, functional, serological and histopathological criteria for SS classification (19).

More recently, Shiboski et al.(9) developed a data-driven consensus classification criteria, the
2016 ACR/EULAR criteria, which comprise 5 assessment items which are weighted differently
(Table 1). To fulfil the ACR/EULAR classification criteria, a patient must score at least 4 as a
sum of the weights assigned to each positive item.

A study comparing the performance of AECG and ACR/EULAR criteria has found that more
patients fulfilled the ACR/EULAR (n=125/290, 43.1%) than AECG classification criteria
(n=114/290, 39.3%)(20). All patients that met the AECG criteria also met the ACR/EULAR
criteria, while 11 (3.8%) SS patients met only the ACR/EULAR criteria. In comparison to the
AECG, the ACR/EULAR classification criteria offered higher sensitivity, and also captured

more SS patients with early disease and systemic features.

It is increasingly recognised that SS with childhood onset can be easily underdiagnosed or
misdiagnosed using the currently available classification criteria for adult SS. These criteria
are not suitable for use in paediatric patients as their sensitivity is unacceptably low for this
cohort of patients (21). Many case studies of juvenile SS have highlighted that sicca features
are rarer in children whereas systemic and non-specific clinical manifestations are more
frequent (13, 22).Typical serological findings such as the presence of anti-SSA/SSB and
rheumatoid factor may be a late feature of disease in childhood SS and may be absent on initial
presentation(8). Hence, diagnosis of SS in children can be challenging using the classification
criteria validated in adults; therefore, SS with childhood onset is diagnosed based on the

clinical expertise of the paediatric rheumatologist.

Bartunkova and colleagues proposed a set of criteria for the diagnosis of SS in children more
than 20 years ago, but these have not been validated(23) (Table 1). Houghton and colleagues
(21) compared the AECG adult criteria and the proposed pediatric criteria in a group of six
patients and 128 cases found in the literature. The adult criteria were fulfilled by 14% of their
cases and 39% of pediatric cases published in the literature, whereas the proposed pediatric
criteria were fulfilled by 71% of the local cases and 76% of the reported pediatric cases (when
compared with the gold standard of pediatric rheumatologist clinical diagnosis). The proposed

paediatric classification criteria have yet to be validated (23). The Japanese Paediatric
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Sjogren’s syndrome Study Group has developed new criteria for diagnosis of SS in pediatric
patients (Table 1). Despite preliminary research suggesting higher sensitivity for diagnosis of

SS with childhood onset, they have not been implemented widely (24).

More recently, Yokogawa et al. (22) retrospectively compared their patients with juvenile vs.
adult onset SS and evaluated the applicability of existing criteria for diagnosis of juvenile onset
SS. They proposed a child-specific modification which included the addition of parotitis as an
objective item of salivary involvement for both the AECG (25) and Japanese criteria (26), and
as an alternative to the ocular surface staining in the ACR criteria (27). They also reduced the
threshold for focus score positivity to >0 foci/4mm? in light of their findings on comparative
histological analysis of labial salivary gland biopsies from children with SS and age matched
controls (28). With these modifications, the diagnostic criteria performed better, identifying up
to 85% of patients.

Differences in clinical presentation in childhood vs adult onset Sjégren’s syndrome

How SS presents in an individual can vary widely in terms of both the degree of severity and
the nature of the clinical presentation, variation that seems to be at least partially influenced by
the age at disease onset (29, 30), as well as ethnicity (31). Childhood and adult SS have notable
differences in the clinical manifestations. Compared to adult SS patients, the majority of studies
found that paediatric SS patients had a lower incidence of sicca symptoms and presented more
commonly with parotitis, systemic symptoms and extra-glandular manifestations (13, 22).
While efforts in stratifying adult SS patients based on clinical phenotype have been met with
success (32, 33), there are no similar studies in pediatric patients.

Glandular features

Parotid gland involvement

Recurrent parotitis or parotid enlargement has been repeatedly reported as one of the
commonest presenting features in children with SS (8, 13, 22). However, isolated parotitis is
a frequent finding in childhood in the context of viral or bacterial infection, which is not
clinically distinguishable from SS. Recurrence of parotitis should prompt further investigation

for an underlying condition such as childhood SS. Schiffer et al.(34) reviewed twenty patients



of 3-17 years of age who presented with recurrent parotitis. Only two patients with parotitis
(10%) met the AECG classification criteria for adult SS, while five patients (40%) met
Bartunkova’s proposed criteria for juvenile SS. Only 5/20 patients eventually received a
diagnosis of juvenile SS based on clinical examination and serological testing (they all fulfilled
either of both AECG and Bartunkova’s proposed classification criteria). This suggests that SS
is a relatively common diagnosis in children and adolescents presenting with recurrent

parotitis.

A multicenter survey on patients with childhood SS (n=40) reported recurrent parotid swelling
in 72.5% of cases (14). Drosos et al. found recurrent parotid gland enlargement in 77% of
patients with childhood SS at disease onset (29). In a case series of 8 children with SS whose
age at onset was 16 years or younger, parotid glad swelling was present in all patients (35).
Bartunkova et al. analysed 8 children with SS and found objective signs of parotiditis in all
(23). Yokogawa et al.(22) retrospectively identified that 61.5% of children with SS had features

of paratitis.

Salivary gland involvement is also a common feature in adult SS and included as an assessment
item in both the 2002 AECG and 2016 ACR/EULAR classification criteria. However, studies
specifically reporting recurrent parotid enlargement or parotitis in adults are rare (36). A
systematic review of clinical manifestations of SS in children and adult male populations
reported a prevalence of parotitis that ranged between 35.7%-76.9%, and 15.8%-35.7%
respectively (13).

Sicca symptoms and signs

Sicca features are probably less commonly observed in paediatric patients, although still quite
prevalent. A recent study of 67 patients with childhood SS found subjective ocular and oral
dryness symptoms in 63% and 80%, respectively (37). Ocular signs were present in 65% of
children with SS (37). In this large study, 42% children with SS had a positive Schirmer test
and 54% a positive ocular staining, but the sensitivity of these tests in children and adolescents
with SS has not been studied. Virdee et al. (13) reported sicca symptoms in 23-80% of children
and adolescents with SS. Sicca symptoms and signs are a well-recognised feature of adult-
onset SS (36). They occur in more than 95% of adults with SS (38) and are included as an
assessment item in both the AECG and ACR/EULAR classification criteria (9, 19).



Other glandular/oral manifestations

More recently, case reports of other oral manifestations, such as ranulas (mucus
extravasation cysts found on the floor of the mouth, considered to be a consequence of damage
of sublingual salivary glands) in children with SS have emerged (39, 40). Ranulas have also
been identified in adults with SS (41), raising the suspicion that this newly described clinical

manifestation of SS is probably unrecognized.

Extra-glandular manifestations

Extra-glandular manifestations are usually associated with two different pathophysiological
processes: lymphocytic invasion in the epithelia of organs other than the exocrine glands, e.g.,
interstitial nephritis or obstructive bronchiolitis; and extraepithelial involvement secondary to
immune complex deposition and subsequent inflammation(1). We summarised in Table 2 the
main SS studies assessing the prevalence of extra-glandular manifestations in children and
adolescents.

Approximately 71% of adult SS patients present with extra-glandular manifestations (38). The
lack of good quality longitudinal studies in childhood SS makes the comparison between the
two clinical phenotypes difficult. Anaya et al. reviewed published studies on childhood SS as
well as 5 new paediatric SS cases. Extra-glandular manifestations have been the presenting
feature in 9.3% of children and adolescents, and at least one feature was present during follow
up in 51% of cases, of which leukopenia was the most frequent (42). Kobayashi et al. evaluated
the systemic disease activity in patients with juvenile onset-SS using the ESSDAI score, and
found that a large proportion of patients had extra-articular manifestations at the disease onset
as well as at peak activity, with the biological and constitutional domains of ESSDAI being the
most commonly involved (43)

Constitutional symptoms, including fever, weight loss and fatigue are reported frequently in
children, making the diagnosis quite challenging if present at the disease onset (8). Fatigue has
been reported in 7.5-42.9% children with SS according to different studies (Table 2), while in
adults is considered one of the most common disease manifestations associated with two-fold
worse fatigue scores in SS patients compared to healthy controls (44, 45). Yokogawa et al. (22)
compared 26 childhood and 413 adult cases of SS and found that childhood SS was more

frequently associated non-specific systemic manifestations, such as fever and
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lymphadenopathy. There is a lack of studies investigating the prevalence or severity of fatigue

in juvenile SS.

Adult patients with SS have an increased life-time risk of lymphoma, and the most commonly
occurring subtype being mucosa-associated lymphoid tissue (MALT) of the parotid glands
(46). In children MALT lymphomas are extremely rare, although they have been reported (21,
47). A small case series and review of the literature comprising 5 children with SS associated
with lymphoma revealed that the most common localization was within the parotid gland (3/5
cases)(47).

Arthralgia and inflammatory arthritis which have been reported in 20-50% patients with SS,
reflecting the difficulty in attributing non-specific symptoms, such as arthralgia to SS(48, 49).
Studies investigating joint involvement in SS with paediatric versus adult onset are lacking and
comparisons between small cohorts of children and adults do not always match the data from
larger adult studies. One paper compared 5 case reports of children with SS in addition to 34
cases of SS with childhood onset from the literature with 39 patients with SS with adult onset,
and concluded that, the frequency of articular manifestations (including both arthralgia and
arthritis) in children was higher than in adults (38.5% vs. 15.4%)(42).

The most frequent skin manifestations were erythematous rashes found in more than one
quarter of children with SS in some studies (37, 50). Muscle involvement, such as myalgia and

polymyositis have also been described in a minority of patients (23, 51) (Table 2).

Pulmonary manifestations in adults with SS are common and may be present in as many as
75% of patients (52). Interstitial lung disease (ILD) occurs in approximately 8% of adults with
SS (53). The cumulative incidence of ILD in adults with SS was 10% at 1 year after diagnosis,
increasing to 20% by 5 years (54). Data from children are lacking; lymphocytic interstitial
pneumonitis was reported in an adolescent girl with MALT lymphoma associated with SS (55).

Renal involvement in patients with SS is rare. Interstitial nephritis, due to activated
lymphocytes infiltrating the tubular epithelium, can lead to distal renal tubular acidosis (RTA),
while glomerulonephritis in SS results from immune complex deposition. A large study of 715
adult SS patients reported that 4.9% of patients had clinically evident renal disease, with 49%

of these having glomerulonephritis and 37% interstitial nephritis (56). A review of 12 cases of
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RTA in children with SS and found that RTA was more frequently seen in childhood compared
to adult-onset SS (57).

The spectrum of neurological manifestations associated with SS is broad and includes
meningitis, myelopathy, cranial neuropathy, sensorimotor polyneuropathy, and mononeuritis
multiplex (58). Isolated sensory neuropathy is considered relatively unique to SS among other
ARDs and has been reported in children as well (22). A peripheral neuropathy may precede
the appearance of sicca symptoms in many patients. There have been reports of optic
neuropathy in pediatric-onset SS (59), as well as cases of Neuromyelitis Optica Spectrum
Disorder (NMOSD), defined by a combination of optic neuritis and myelitis, exclusion of
imaging features of multiple sclerosis and serological evidence of specific antibodies (60, 61).
Other central nervous system (CNS) manifestations include hemiparesis, movement disorders,

brainstem, motor neuron, and ataxic sensory neuropathy.

In conclusion, although there are no large paediatric cohort studies which can provide evidence
regarding the natural history of this disease in children, the literature suggests differences in
clinical manifestations and possibly a higher frequency of extra-glandular manifestations in
childhood SS. The lack of longitudinal paediatric studies makes difficult to appreciate the long-

term outcome patterns of SS with childhood onset.

Systemic SS manifestations are present in both children and adults, and they comprise a
combination of extra-glandular manifestations affecting various organs and systems (as
detailed above), frequent presence of auto-antibodies (as discussed below), as well as the
presence of SS in association with other systemic autoimmune diseases, such as rheumatoid
arthritis and systemic lupus erythematosus (SLE) in adults (62) and juvenile SLE and mixed

connective tissue disease in children (37).

How can we improve the diagnosis of SS with childhood onset and develop a translational

research agenda?
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Medical history and clinical assessment

Currently, expert clinician assessment is the gold standard for diagnosis of childhood SS (55).
As described above, the most common presenting feature of childhood SS is recurrent
parotitis/parotid enlargement. Although not frequent, familial cases of SS have been reported
(55) and some studies have shown a strong implication of HLA-DR3 in SS (63). The
prevalence of SS in siblings have been estimated to be 0.09%, in comparison to 0.01% in the
general population (63). A diagnosis of SS in a close family member should prompt evaluation
for SS patients of all ages. Longitudinal studies assessing children with SS over time are
required to establish the natural history of the disease, as well as variation in disease phenotype

over time, and appreciate the risk of severe complications, such as lymphoma.

Serology

Patients with SS have a variety of autoantibodies, which include rheumatoid factor (RF),
antinuclear antibodies (ANA), and antibodies most commonly directed against the extractable
nuclear antigens Ro/SSA and La/SSB, and others directed against organ-specific antigens such
as thyroid cells or gastric mucosa. It is currently accepted that autoantibodies against Ro and
La may have a pathogenic role in SS (64). In adults with SS, the prevalence of anti Ro/SSA
and La/SSB antibodies is 60-80%, and 25-40%, respectively (65). A systematic review of
childhood SS studies found a prevalence of 36-84% for anti-Ro/SSA and 27-65% for anti-
La/SSB autoantibodies (13). RF was positive in 36-74% of adults (66), and 27-75% children

with SS (13). Other serological markers, such as auto-antibodies directed against the

cytoskeletal protein B-fodrin and muscarinic receptor M3 (M3R) have been described in both

children and adults with SS (67, 68). A pediatric SS study identified a higher prevalence of
M3R antibodies in children (52.6%) (69) compared to adults (9-14%)(70), suggesting that these
antibodies can be a valuable diagnostic marker for juvenile SS. Although the frequency of SS
autoantibodies is lower in children than in adults overall, if present in children, they can be a
valuable marker of subclinical SS in children with non-specific symptoms, such as fatigue (71).
There are no studies to investigate differences in the disease pathogenesis potentially related
to differences in the prevalence of auto-antibodies, or the role of antibodies as disease

biomarkers.
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Glandular function assessment and imaging

Evaluation of salivary and lacrimal gland function is essential in determining the diagnosis.
Unstimulated salivary flow test, salivary gland scintigraphy and contrast sialography have been
used historically. However, the unstimulated salivary flow can be difficult to perform in
younger children, and both scintigraphy and sialography are invasive procedures, involving the
injection of a contrast or radioactive tracer. Ultrasonography (US), which is non-invasive,
inexpensive and non-irradiating, has emerged as a possible first-line imaging tool for the
diagnosis of SS. One adult SS study indicated that US performed better than both sialography
and scintigraphy (72). Hammenfors et al.(37) explored the use of US to evaluate major salivary
glands (parotid and submandibular glands) in childhood SS and found associations between
pathologic US findings and several glandular and extra-glandular features such as
hyposalivation, swollen salivary glands and autoantibodies. More recently, new imaging
techniques such as magnetic resonance imaging (MRI) have been tested in SS. MRI assessment
of the parotid glands has been associated with a sensitivity and specificity above 80% (73),
while a comparison between US, MR imaging and MR sialography of salivary glands in aiding
the diagnosis of adult SS established sensitivities of 96%, 81% and 78%, respectively when
assessed against clinical diagnosis of SS (74). The recent advances in imaging techniques and
improved examiner expertise in assessing glandular changes specific for SS, support the use of
non-invasive imaging techniques as first line investigations in preference to more invasive
diagnostic procedures. Unfortunately, data about the sensitivity and specificity of glandular
function assessment technique and salivary gland imaging in children with SS, as well as

comparisons between adult and paediatric populations are lacking.

Salivary and lachrymal gland biopsy

Minor salivary gland biopsy is widely used as a part of the investigation and diagnosis of adult
SS and is included in the AECG and ACR/EULAR classification criteria for SS (9, 19).
However, it has been debated that minor salivary gland biopsy lacks sensitivity and the
procedure often provides inadequate glandular tissue samples for diagnosis (75). A paediatric
study reported lower sensitivity of minor salivary gland biopsy (33%) compared to parotid
gland biopsy (100%) in a small case series of 6 children with primary and secondary SS (76).
Similarly, Spijkervet et al. (77) reported that parotid gland biopsy in adults with SS is a
potential alternative to minor salivary gland biopsy as the sensitivity and specificity of the two

are comparable. There are no significant complications of the parotid biopsy cited in the
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literature (78), but the data are limited as this is not routine performed in the UK. Parotid gland
tissue is also considered to facilitate more easily the detection of lymphoepithelial lesions and
early stage of lymphoma (79), potentially having additional research benefits. Additionally, it
IS possible to obtain repeated biosies from the same parotid gland which is beneficial in
monitoring disease progression at glandular tissue level.

Submandibular salivary gland biopsies are also associated with a good yield for diagnosis of
childhood-onset SS diagnosis (Dr. Muthana Al-Obaidi, unpublished observations) and SS-
associated MALT lymphoma (80).

Very few studies investigated the histopathological changes of lachrymal glands associated
with SS. One adult study found that the lymphocytic focus scores were significantly higher in
lacrimal gland biopsies compared to labial salivary gland biopsies. Furthermore, accessing both
the lacrimal gland and labial salivary glands was associated with a significantly greater yield
for detection of abnormalities specific for SS and facilitated diagnosis more than using either

option alone (81).

Conclusion

Childhood onset SS is an orphan ARD which requires a huge effort from the rheumatology
community to improve its recognition and timely diagnosis. Differences in the clinical
presentation and natural course of the disease exist between childhood and adult-onset SS,
therefore using the same classification criteria for both disease phenotypes is inadequate. The
main challenges for recognising and diagnosing SS in childhood onset are summarised in
Figure 1. One of the main limitations in interpreting the literature data related to SS with
childhood onset is related to the lack of good quality, large cohort studies. Further research is
required to improve our knowledge about the natural course of SS with childhood onset,
including the life-long risk of lymphoma, as well as investigate the accuracy and usefulness of
adult-SS tailored investigations for this patient group to enhance recognition and subsequently
improve management.

Although many investigations have been useful in aiding the diagnosis of adult-onset SS, there
is a need for future research to establish age-adjusted cut-off values for objective measurements
of exocrine gland secretion (e.g. unstimulated/stimulated salivary flow, Schirmer's test, ocular
staining scores) before they can be implemented in children. In addition, imaging studies
should evaluate the sensitivity and specificity of salivary gland imaging (weather US, MRI or

MR sialography) for SS with childhood onset, as well as their role in aiding the timely diagnosis
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of SS in children. Novel technologies, including saliva or tear biomarkers, corneal impression
cytology, tear osmolarity should also be evaluated to establish their clinical utility in diagnosis

and monitoring of SS with childhood onset.

Despite efforts from SHARE (Single Hub and Access point for paediatric Rheumatology in
Europe) to optimise and disseminate diagnostic and management strategies in Europe for
children and young adults with rheumatic diseases, as well as CARRA (Childhood Arthritis
and Rheumatology Research Alliance) in the US to support registry data collection across all
paediatric rheumatic diseases, more support is required to address the unmet needs of children
with SS. We initiated in 2020 the first multi-centre cohort study of SS with childhood onset in
the UK — the PaedSSCoRe (Paediatric Sjogren syndrome Cohort study and Repository), which
will start recruiting patients by the end of the year.

The translational research agenda in this rare ARD should address differences in genetic
background, ethiopathogenesis, clinical presentation, serological and imaging biomarkers, as
well as validate classification criteria and disease outcome measures tailored to this disease
population. We identified barriers and unmet needs for patients with SS with childhood onset
and propose a translational research agenda to address them (Figure 2). Although, assessment
of treatment and management strategies for children with SS was beyond the scope of this
review, we support the inclusion of patients with SS with childhood onset in national and
international registries linking paediatric and adult rheumatology specialists, to enable
evaluation of the natural history of this disease through collection of longitudinal data which
will inform further research agenda and clinician training focused on improving the recognition

and classification of this rare disease phenotype for ultimate patient benefit.

Search strategy and selection criteria

This is a narrative viewpoint based on literature searches (PubMed from January 1950 to April
2020) for systematic reviews, studies, case series and case-reports of patients with SS with
childhood onset using the following MeSH terms: juvenile Sjogren’s syndrome OR Sjogren’s
syndrome with childhood OR juvenile OR paediatric onset OR Sjégren’s syndrome in children
OR Sjogren’s syndrome in paediatric population. Reports including more than 5 cases were

described in detail and included in a table describing the prevalence of extra-glandular
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manifestations, while case reports of less than 5 patients have been discussed in the text if
relevant for describing rarer disease manifestations. Papers published in another language than
English have been excluded. This review is not intended to be comprehensive, but rather
focused on challenges in recognising and classifying SS with childhood onset. In addition, this
viewpoint highlights the barriers to translational research in this rare disease and proposes

strategies to overcome them.
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