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Abstract
The tantalizing task of writing a chapter entitled “Sjögren's Syndrome: Past, Present, and
Future” as an introduction to this clinical handbook recounts a journey that is now over a century
old with no end in sight-- at least not in the foreseeable future.
Sjӧgren's Syndrome (SS) still remains one of our most challenging disorders to diagnose and
manage. The transition from past to present is relatively easy, since there are many classic
descriptions of Sjӧgren's Syndrome from the 1950’s, and these pioneering publications list the
pathology and clinical features that are virtually the same as we recognize today.
This chapter will also highlight some of the diagnostic and therapeutic challenges that we face
at the present time. Furthermore, we hope to point the directions that we must address in the
future to identify the underlying cause(s) and therapies that fundamentally improve the SS
patient’s quality of life.
Perspective
SS is a chronic autoimmune, rheumatic disorder most commonly characterized by dryness of
eyes and mouth due to lymphocytic infiltration of the lacrimal and salivary glandular tissues.
The condition has “benign” features that include dryness as well as vague myalgias, fatigue
and cognitive changes. These features are still poorly understood and treated. The benign
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symptoms represent the impact of the inflammatory process on the immune, neural, hormonal
and vascular signals necessary for normal secretory function or cognitive processes.
In addition, SS patients have specific extra-glandular manifestations affecting: renal,
pulmonary, neural (both central and peripheral), hematopoietic, lymphatic, cardiac, and gastrointestinal systems [A].
Although there are clear overlaps with systemic lupus erythematosus (SLE), rheumatoid arthritis
(RA) and scleroderma, there also are clear differences (serologic, clinical, pathogenic) that
distinguish these disorders.
It is worth noting the surprising finding that the majority of patients with dry eyes due to SS were
initially misclassified as either SLE or RA in a multi-center study from excellent academic
centers based largely on the finding of a positive Anti-Nuclear Antibody or rheumatoid factor [2].
This initial mislabeling of SS patients as another diagnosis:
•

deprives the patient of adequate follow-up for their particular ocular and oral
complications, as well as proper attention to the particular extra-glandular
manifestations that SS patients develop.

•

also hinders the enrollment in clinical trials of SS patients with significant extra-glandular
manifestations who may benefit from biological therapies but may still be sitting in
pulmonary, renal or hematology clinics undiagnosed or misdiagnosed.

Sjӧgren's has a worldwide distribution, and interestingly, the genomic associations differ in
distinct ethnic groups, even though the histologic features of the tissue biopsies and epitopes
recognized by autoantibodies show great similarities [3-5]. Comparison of genetic and nongenetic factors in these different groups may help find the common pathways important in
clinical symptoms.
There are also important geographic differences that are associated with differences in clinical
manifestations among different SS populations. For example, recent studies have shown that
pulmonary hypertension (PAH) in Chinese and Korean cohorts is more prevalent in SS and SLE
patients in these countries than in scleroderma patients. However, we have many Chinese and
Korean SS patients in the US, and our registries do not reflect this shift in PAH incidence [6].
This type of comparison may lead the way to identifying environmental factors that trigger PAH
in people of different genetic backgrounds.
Key Points
* Sjӧgren’s is frequently misdiagnosed
* Genomic associations differ in different ethnic groups
* Geographic differences are associated with differences in the clinical
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expression of the disease
BRIEF REVIEW OF THE PAST— as “we only stand on the shoulders of past giants.”
Early History
The traditional paragraph on the “history” of SS starts with Mikulicz in 1892 describing a neck
mass in a male with lymphocytic infiltrates and myoepithelial islands [10]. The term “Mikulicz
syndrome” was used until the 1920’s when it was subsequently discarded, since it failed to
distinguish SS from other lymphocytic infiltrative processes such as tuberculosis and lymphoma
[11]. Ironically, the recent recognition of the IgG4 syndrome (which occurs predominantly in
males of this age and exactly parallels Mikulicz's description) suggests that the original view of
SS and Mikulicz syndrome as “identical disorders” was indeed incorrect [12].
In retrospect, one of the earliest and most convincing descriptions of Sjӧgren's occurred on
March 9, 1888 when a British physician, W. B Hadden presented a case to his colleagues at the
Clinical Society of London (Figure 1). Dr. Hadden described a 65-year-old female who was
admitted to the hospital with a 7-month history of progressive dry mouth associated with
dysphagia and the need to constantly drink fluids. As Dr. Hadden related, two months earlier
"she had occasion to cry-- but no tears would come".
On exam, the patient was well appearing and her vital signs were normal. The only notable
finding was the mouth; he recounted that "nearly all her teeth are wanting" and “the tongue is
red, devoid of epithelium, and cracked in all directions like a crocodile's skin."
The patient spent two weeks in the hospital for observation and other diagnostic measures of
the day. Finally, at the conclusion of the observation period, the decision was made to treat her
with a medicinal remedy (tincture of jaborandi) administered both orally and subcutaneously.
The patient responded and continued this therapy as an outpatient. Interestingly, the active
ingredient in tincture of jaborandi, pilocarpine, was FDA-approved in tablet form some 110 years
later as the first prescription drug for Sjӧgren's known as Salagen®.
In 1933, an ophthalmologist named HENRIK SJÖGREN described a constellation of ocular and
oral dryness and arthritis in a large group of patients as part of his ophthalmology doctoral
thesis in Scandinavia [13].
This author had the honor to meet an elderly Dr. Sjögren shortly before his death, at the time of
the first International Symposium on Sjogren’s Syndrome in Denmark (Figure 2.) [14].
As an incentive to young researchers, it is important to note that Dr. Sjogren recounted how his
thesis was given a poor grade, and he was banished from academia to a remote region of
Scandinavia to practice ophthalmology. He was sustained during this “exile,” and retained his
“sanity” only by playing the piano until his early work was “rediscovered.” This rediscovery
occurred in a series of articles in the 1950’s, beginning with a widely read New England Journal
Clinical Pathology Conference by Drs. Morgan and Bloch [15, 16]. Of importance, the basic
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clinical and pathologic features that we recognize today were clearly described in a study of 62
patients by Bloch et al in 1956. [15].
The Pioneers
In the United States, the next major steps in SS were presented in a large series of papers by
Norman Talal et al. mainly during the 1960s and 1970s [17-24]. Equally as important, Talal
trained an entire generation of postdoctoral fellows, initially at National Institutes of Health (NIH)
and later in San Francisco where he worked closely with outstanding members of the dental
school such as Greenspan and Daniels [25-27]. These former “post-doctoral fellows” and
collaborators have formed the nucleus of SS research centers across the world including teams
in Japan led by Sugai and Miyasaka[28], and Saito and Tsubota[29].
Talal also provided the scientific backing to the patient organization the Sjogren’s Syndrome
Foundation. Inc. (SSF), that allowed clinical recognition and validation of SS as a disease with
significant morbidity, and the reception and input of SS patients into their unmet needs. Of
course, other groups in the US were entering the field such as Provost [30], Tan and Reichlin
(whose contributions are described below)— whose postdoctoral fellows would also establish a
central network of SS care and research.
Meanwhile in Europe, outstanding groups of researchers were forming study groups and later
research clinical centers of excellence for SS, including the groups lead by Jonnsen [31],
Manthorpe and Oxholme [32, 33], Konntinen [34], Bombardieri and Vitali [35], and Tzioufas,
Mavragani and Moutsopoulos [36].
In India, vibrant research sprang up in major cities under the direction of Sharma [37], Agrawal
and Pandya [38].
In China, centers of excellence were established by Chen [39], Dong Yi and Zhang [40], and
expanded by Guo [41]. As a tribute to these leaders, each of these centers has remained a
leading center of SS clinical practice and research.
Although many other pioneers have not been listed above, the point is that a vibrant community
of SS clinical and research excellence has been “seeded” by these leaders and is now ready to
flourish with new approaches and new vitality.

Looking Backward at the SS-A and SS-B Autoantigens
The examination of autoantibodies and cloning of autoantigens relevant to SS was first
performed by Tan in San Diego [42, 43] and Reichlin (in Buffalo and later Oklahoma) [44, 45]
mostly during the 1980's. His team used a technique called immunodiffusion with serum from
patients who had initials “Ro” or “La.” Although Dr. Reichlin really made the first association of
“Ro” and “La” antibodies and particular HLA-DR genes in both SLE and SS patients, the work
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of Tan and the more powerful national autoantibody reference center at The Scripps Research
Institute (TSRI) in San Diego led to our current use of the nomenclature “Sjӧgren's Syndromeassociated antigen, SS-A. The antibody recognizes an antigen which is actually composed of
two different proteins of size 60 Kd and 52 Kd and RNA. (Full disclosure requires that I identify
that Eng Tan was my Chairman upon my arrival at Scripps.) Dr. Tan and his team would use
these autoantibodies to “clone” the relevant cellular antigen using a technique called phage
display library.
Two interesting findings emerged quickly. First, the human autoantibodies were often directed
at the active or binding site of the host protein. This is illustrated below where the antibody
would bind at the same site where a virus might “find a home” and may have been a way for the
cell to protect itself.
Also, the particular autoantigens invariably possessed an unusual amino acid sequence such
that they could resist the normal proteolytic digestion that comes with cell death (necrosis or
apoptosis). In cellular terms, this meant that they lacked “caspase enzyme digestion sites” and
could remain stably on the dying cell’s surface in an “apoptotic” bleb. Also, this resilience of the
autoantigen and its ability to bind to the chaperone molecule (which contained single and double
stranded RNA sequences) made it an ideal molecule to start a vicious cycle of autoimmunity in
a person with the correct genetic predisposition (i.e. HLA-DR sequence).
Since a great deal of attention in the diagnostic criteria and pathogenesis are paid to “antibodies
to SS-A antigen and its antibodies,” it is worth a brief note to outline the history of this important
cellular protein and its normal role.
In 1983, striking similarities were noted between an adenovirus associated RNA (VAI and VAII)
and two small Epstein-Barr Virus encoded RNA’s transcribed by RNA polymerase III. All of
these viral RNA’s were “non-coding,” but found to co-precipitate with the anti-La protein [46]
from SLE sera [47]. The Ro and La antigens were felt to bind to a tRNA-like structure that
belonged to a family called hYRNA and serve as molecular chaperones.
Similarly, to the Victorian chaperone, a molecular chaperone escorted the relevant RNA to the
correct and intended location within the cell, while protecting it from “degrading” circumstances.
These chaperones also play a role in control of transcription of DNA by interaction with
chromatin and other initiation factors.
In patients who are genetically predisposed-- with a series of genes that regulate antibody
production (particularly HLA-DR antigens and interferon regulatory genes), an antibody to SS-A
may be present in “asymptomatic” individuals for many years prior to any clinically detectable
SS [48].
However, other genetic as well as environmental factors are also important for clinical
disease expression [48]. For example in an early study of identical twins by Reichlin, only 3/7
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SS-A positive twins both developed autoimmunity (i.e., concordance), while 4/7 remained
normal during a 15 year follow-up (discordant for SLE or SS) [49].
Similarly, a majority of SS-A positive females who had fetuses with SS-A-related neonatal heart
block did not develop SS [50] during many years of follow-up. Given other hormonal factors and
the microenvironment of the salivary or lacrimal glands (which are rich in growth factors and
neural stimulatory signals), a self-perpetuating cycle of inflammation requires additional stimuli
to develop and paralyze glandular function. Further, these results instruct us that the finding of
an antibody to SS-A in clinical screening does not always equate to a diagnosis of SS.

Key Points

* Anti-SSA/SSB recognize antigens that act as molecular chaperones for RNA
and play a role in DNA transcription
* Genetic and environmental factors play a role in the enteropathogenesis of SS
* Not every anti-SSA positive patient will develop Sjӧgren’s syndrome
QUESTIONS FOR THE PRESENT
Classification and Diagnosis
In the “present" section of this introductory chapter, an important advance to emphasize has
been the recent improvements in the classification criteria for SS [1] that are necessary for basic
research, clinical trials by industry and designation of endpoints by FDA regulators. These
criteria and the guidelines for diagnostic testing suggested by both the European League
Against Rheumatism (EULAR) and the American College of Rheumatology (ACR) are the
subjects of chapter 2 in this book.
Despite these achievements, however, it is recognized that further modifications of these criteria
will be required in the future, and subsets of patients with SS will likely need to be defined by
genetic markers, other biomarkers, or other modalities such as ultrasonography.
In recent years, recruitment for clinical trials has led to increased awareness of SS among both
physicians and patients. The aforementioned guidelines were developed to facilitate the
identification of uniform groups of patients for research trials but by default are frequently used
as diagnostic criteria by clinicians as well.
However, in practice, rheumatologists rarely get minor salivary gland biopsies [2], and both
university and community pathologists rarely interpret them according to uniform guidelines [B}.
This has led to an excessive reliance on the antibody to SS-A as a diagnostic test, and a
lack of understanding of the variables surrounding both false-positive and false-negative
antibody tests.
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We know that a large subset of SS patients (about 1 in 3) will be seronegative, and that
failure to biopsy in this group will miss diagnoses.
Conversely, based on population studies, false positive antibodies to the SS-A antigen also
exist, and many of these individuals will not develop SS.
Additionally, other autoantibodies are described in SS that have diagnostic or prognostic value
but not routinely tested. For example, patients with antibodies that recognize the centromere-c
antigen (anti-centromere antibodies) may exhibit some features of limited scleroderma in
addition to SS, including an increased prevalence of Raynaud’s phenomenon, and these
antibodies may occur in up to 13% of SS patients [7].
Clinical Trials
The present is also dominated by numerous “failed” clinical trials. But it is not really fair to say
the results represent true failure. In recent studies of biological therapies, for example, we have
lumped subjects with “benign” and “extra-glandular” manifestations into a single group hoping to
find differences after treatment in single or composite endpoints with the goal of obtaining
eventual FDA approval. The majority of SS patients enrolled in these studies do not have extraglandular disease, and thus, the cohort is dominated by patients with “benign” symptoms. In a
world of “personalized” medicine, we must evaluate particular manifestations and their response
to therapy. By analogy, treatments for diabetic neuropathy approved by the FDA do not require
that the underlying problem of diabetes or its multiple symptoms be eliminated.
Of note, all of the medications approved for SS to date have been studied with the focus on SS
as a “single organ” disease.

Etiology and Pathogenesis
Although the essential clinical features of SS (including its spectrum of autoantibodies and
pathology) were outlined by Bloch et al in 1953, we still really do not understand the
underlying cause of SS.
Its epidemiologic pattern suggests that both genetic and non-genetic factors (e.g.
environmental or epigenetic modifications) play a role. Additionally, since SS is largely a
disease of women, hormonal factors and Toll receptors (located on X chromosome) must also
be important. The bimodal age of expression suggests the importance of hormonal changes that
act either directly or indirectly on the normal processes of failed “tolerance” that characterize
autoimmune diseases.
A common misconception is that the dryness of SS results entirely from destruction of
the glands. Although parenchymal loss from apoptosis of glandular epithelial cells plays a role,
histologic studies by thought leaders such as Roland Jonnson and Konntinen et al [56-58]
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showed that even in patients with little or no saliva production, the majority of
ductal/acinar structures as well as their innervation remain detectable.
Apparently, the inflammatory microenvironment of cytokines and metalloproteinases prevents
the orientation and functional activity of the residual secretory glands [55, 59]. Thus, glandular
function depends on the temporal integration of neural and vascular signals in a precise pattern
that can lead to secretory function [59].
In ophthalmology, the importance of a “functional circuit” that links the unmyelinated afferents
that go to the lacrimal nucleus in cranial nerve V, and then, subsequently, to the various parts of
the cerebral cortex, is a relatively new concept described by Stern et al [51, 52]. The
components of the tear film and its stability were elaborated by Pflugfelder [53] and Dartt [54,
55] who emphasized the additional role of glands. The recognition that we must look at the
entire “functional unit” as a goal for the future is really setting the “holy grail” for the next decade
of dry eye research and may be applicable to other aspects of the disease. This approach
should help us better understand the interface of the immune system, neural system and
hypothalamic axis.
Clinical Challenges
There is a diminutive sound to the term “benign” symptoms in SS as patients still struggle
with dry eyes and dry mouth (see chapters 3 and 4), and both of these symptoms can
significantly compromise quality of life.
Dry eye symptoms continue to be the most common cause of patient distress in SS, and
dry/painful eyes are now the most common cause for visits to ophthalmologists in the
US and UK [60, 61]. The cost in medical evaluations and the myriad of over-the-counter
“moisturizing” eye drops filling multiple pharmacy shelves reflects the scope of this problem and
accounts for well over $175 billion dollars in annual sales [61]. Medical economic analysis has
recently recognized that being unable to fully participate at the workplace (a term called lack of
“presentness”) has a real cost over 5 times the cost of absenteeism [62].
We live in an era where patients increasingly work at computers (screen activity drops blink
rate by 90% and greatly exacerbates dry eye) in highly air conditioned (low humidity)
environments, and deal with increasing stress related to economic factors, thus, further
decreasing secretory function by adrenergic antagonism of cholinergic inputs.
Therefore, we should not be surprised by the “silent epidemic” that pervades
ophthalmology clinics, where ocular discomfort remains among the most common
reasons for patient referrals.
In volumes such as this, rheumatologists and other providers are being educated to help SS
patients deal with eye discomfort (see chapter 4) and are learning new terms such as “tear film
instability” and “meibomian gland dysfunction.” These conditions must be treated before
other ocular lubricants or inflammatory drops can fully work.
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Since many rheumatologists will eventually assume the role of primary care provider for SS
patients, this is especially important, as not every ophthalmologist or optometrist in the
community is interested in dry eyes.
Similarly, dry mouth and its various health consequences continue to impact patients' overall
condition. This problem negatively impacts the patient’s nutrition (as they turn to “soft foods”
high in sugar content), as well as socialization, and may lead to chronic anxiety, isolation,
depression and despair.
The SS patient, in frustration, often turns to the Internet (that has become a citadel of
misinformation), and sometimes succumbs to SS blogs and misleading “official SS”-appearing
websites merchandising “cures” and worthless products. Systemic therapies for dryness are
currently available but limited by cholinergic side effects. Over-the-counter remedies are costly,
time consuming to use, and only provide transient relief at best. Clearly better treatments are
needed.
Patients may also complain to their rheumatologists of burning mouth and a “flare” of other
symptoms in certain clinical situations. This scenario often occurs after treatment of a sinus or
other infection by the primary care physician with antibiotics. This predisposes to the overgrowth
of Candida species in the oral cavity and triggers mouth burning, increased oral discomfort and
decreased oral intake. Stomatopyrosis makes eating unpleasant and further compromises the
patient's nutritional status and quality of life. It therefore behooves each and every provider to
recognize the signs and symptoms of acute or chronic erythematous candidiasis which
frequently occurs as a complication of SS but can be easily managed (chapter 3).
One of the most devastating and costly oral complications of SS is accelerated caries. Sjӧgren's
syndrome patients have more caries, tooth extractions, and higher dental expenses over a
lifetime compared to healthy controls (D,E).
Surprisingly, many Sjӧgren's patients, at the time of initial evaluation, receive little attention to
this problem even by dental professionals. However, prevention of oral caries needs to become
a full-time preoccupation for patients and a major priority for the dentist or oral medicine
specialist, rheumatologist and other members of the care team. The SSF has now published
clinical practice guidelines for caries prophylaxis, thus, emphasizing the importance of this
problem and providing a treatment algorithm to follow right now [F]. Further research to more
precisely define the risk factors for caries is desperately needed.
Consideration of current research in SS will reveal that the “present” is largely dominated by
studies on genomics, transcriptomics, and mechanisms of disease. The discoveries that may
come from this work will undoubtedly provide the foundation for more targeted therapies in the
future, the advent of personalized medicine in SS and, perhaps even a cure.

Key Points
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* Sjӧgren's patient who are dry often have intact salivary glands suggesting other
mechanisms for dryness besides tissue loss from apoptosis
* Dry eyes and dry mouth are not trivial and can significantly impair quality of life
* Sjӧgren's sufferers continue to have many unmet needs

LOOKING FORWARD
Early Diagnosis
In terms of future directions, better education of primary care physicians and other specialists on
the proper use and interpretation of serologic tests would have an immediate impact on
diagnostic accuracy. Given the fact that Anti-SSA positivity is frequently detected in anti-nuclear
antibody (ANA) negative SS patients, proper screening for Sjӧgren's would be best performed
using a panel (ANA, anti-SSA/SSB).
Providers should also embrace the concept of a comprehensive, multidisciplinary approach
to the evaluation of SS for every patient in order to ensure a systematic and thoughtful
assessment that yields a timely diagnosis.
This is especially important when considering Sjögren's as a diagnosis in patients who present
with extraglandular manifestations, because at the time of initial evaluation, sicca symptoms in
this group are frequently minimal or nil.
Since the correlation between the severity of ocular and oral symptoms and the results of
objective tests for dry eyes and dry mouth is often poor [G,H], the clinician is always justified in
pursuing the full diagnostic workup in the appropriate clinical situation even in the absence of
sicca symptoms.

Precision Medicine and Unmet Needs
In the era of precision medicine, it's time to use a personalized medicine approach for SS and
recognize that a variety of therapies such as rituximab, abatacept and other treatments have
indeed proven efficacious for extraglandular manifestations in certain SS patients [I]. The "one
size fits all approach" to SS therapeutics has hindered care and should be abandoned.
Future advances in pharmacogenomics, epigenetics, cytokine research or the discovery of
other novel biomarkers will allow us to match specific therapies to specific patients, and lead to
more cost-effective utilization of resources, and hopefully, greater availability of these
treatments to SS patients down the road. Developments in this field should be greatly
accelerated by the use of "artificial intelligence." Additionally, more clinical practice guidelines
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from the SSF and other organizations should also be available to guide our therapeutic
strategies.
A personalized medicine approach will also better focus our attention on the many unmet
needs of this population. More aggressive treatment of “benign” and highly prevalent
manifestations such as dry eyes, dry mouth, fatigue and cognitive changes will not only
significantly improve patient quality of life-- but also lower medical and dental costs related to
common long-term complications.
The classification and treatment of neurological signs and symptoms (both central and
peripheral) (chapters 9-10) as well as lymphoproliferative manifestations (chapter 8) also
remain significant challenges. In this future direction, we will need to gain a better
understanding of the interface of the various immune, endocrine, and neurological factors that
contribute to the pathogenesis of SS, in order to successfully meet these goals. A
multidisciplinary approach to the development of specific treatments for specific symptoms will
drive this process.
The full realization of precision medicine will be further accelerated by progress in genetic
studies, and with the use of artificial intelligence, also enable future risk profiling for lifethreatening complications (see chapters 6-10). For example, the recent discovery of an
association between mutations of the A20/TNFAIP3 gene and the development of mucosa
associated lymphoid tissue marginal zone B-cell lymphomas [J ] in SS will undoubtedly
stimulate more research in this area and may lead in the future to the first screening tests for
lymphomas in SS.

Clinical Trials
Advances in SS research using DNA and RNA sequencing [8] have already revealed
fascinating cytokine and chemokine mechanisms that are associated with extraglandular
manifestations, and have led to an expanded panel of therapeutic targets in SS.
We must therefore continue concerted efforts to develop novel therapeutics for SS
including biological therapies that can safely halt the progression of the disease and/or
prevent lymphoproliferation and its life-threatening complications (chapters 6,8). Clinical
trial results of immunomodulating therapies have yielded disappointing results thus far.
However, once the first agent is FDA approved the floodgates will open.

Interdisciplinary Care and Future Directions
Until a cure for SS is discovered, improved interdisciplinary cooperation with ophthalmology,
oral medicine, neurology and other specialists should be pursued to establish a multi-specialty
framework for improved care. When considering the complexity of problems that these patients
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face, it would also seem logical to ask the rheumatologist to assist the family doctor in the role
of primary care provider. Further reimbursement from healthcare insurers for cognitive services
and coordination of care would help this model to flourish.
In moving forward, we also need to consider new paradigms of pathogenesis. Perhaps
we should view the immune system as the body’s “sixth sense,” as it sends lymphocytes out to
the periphery to sense viral infections or apoptotic debris.
We know that lymphocytes possess a full repertoire of neural actions, and an important part of
the immune function may be to report back to the brain about the “situation in the remote
provinces.”
Furthermore, since the patterns of cortical distribution of visual and oral signals have now been
validated and biologically mapped, further study of the central nervous system may provide
additional insight for a better understanding of key patient problems.
Through the millennium of Darwinian evolution, the importance of vision and taste have
selected the neural and vascular innervation of the eye and mouth. Exploring this
relationship may provide the key to unlocking many Sjӧgren’s mysteries.
This intriguing book engages the expertise of multiple authors from various disciplines to define
the most significant clinical problems in Sjӧgren’s and provides practical up-to-date advice to
guide providers on management.
More importantly, it extends the dialogue between multiple medical subspecialists, basic
researchers, pathologists and oral medicine specialists, all of whom contribute to the care of
these patients. It also provides a basic vocabulary as we move into a most exciting next decade
where we expect to see significant advances in our knowledge of the pathogenesis,
epidemiology and treatment of SS using a multi-disciplinary research approach.

Key points
* Multidisciplinary care and a “precision medicine” approach are needed
* Understanding SS requires a better understanding of the interaction
between the immune system and neuro-endocrine pathways

Conclusions
The origins of Sjögren's syndrome in Western medicine date back to the late 19th century, and
concepts regarding etiology and pathogenesis continue to evolve. Despite the discovery of
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marker autoantibodies for SS in the 1980's and, more recent improvements in classification
criteria, the identification of Sjögren's in early stages of the disease remains quite challenging.
Progress in therapeutics has lagged even further behind, and there are currently many unmet
clinical needs. A greater emphasis on a multidisciplinary approach toward diagnosis and
management and the advent of personalized medicine will significantly impact patient care.
Ultimately, better stratification of patient subsets by biomarkers and a greater understanding of
the interplay between the immune system, neuroendocrine, and other disease mechanisms will
facilitate the future development of more targeted therapies and, perhaps, one day…
even a CURE.
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