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Chapter 10
Sjogren’s Syndrome

Anna Rapti, Nikolaos Marketos, and Clio P. Mavragani

Introduction

SS is a female-dominated [1], autoimmune disorder of unknown etiology and
diverse phenotypical expression. Xerostomia and keratoconjunctivitis sicca (due to
lymphocytic infiltration of salivary and lacrimal glands, respectively) are consid-
ered to be the clinical hallmarks, while B-cell hyperactivity is thought to be the
pathophysiological cornerstone. Genetic susceptibility and environmental triggers
are combined in ways yet to be defined, leading to innate and subsequently adaptive
immunity over-activation [2-5]. For most patients, the disease runs an indolent
course with sicca symptoms being the main complaint, along with musculoarticular
pain and potentially disabling fatigue [6, 7]. However, one third of SS patients
develop extraglandular manifestations, and a small percentage of them, but consid-
erably higher compared to the one related with other systemic autoimmune disor-
ders, proceed to develop lymphoma. Therefore, SS provides a unique study model
of malignant turn in inflammatory background, caused by an autoimmune disease
[8, 9]. Early prognostic tools and better understanding of the different etiopathoge-
netic pathways leading to divergent disease phenotypes are challenging but also the
key to development of effective treatment and improvement of quality of life for
these patients.
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Epidemiology — Definition

SS is encountered in approximately 0.5% of the general population, making it the
second most common systemic autoimmune disease after rheumatoid arthritis.
Women are affected at a 9:1 ratio in comparison to men, usually between the ages
of 40 and 60 years [1, 10].

Primary and Secondary SS

SS has been traditionally classified into primary and secondary depending on
whether it occurs alone or in the context of another systemic autoimmune disease
(systemic lupus erythematosus (SLE), rheumatoid arthritis (RA), scleroderma, der-
matomyositis) [10]. However, it has been increasingly appreciated that this classifi-
cation is rather confusing since secondary forms of the disease encompass entities
with distinct genetic, clinical, and serological profiles. Therefore, the replacement
of the term “secondary” by the phrase “SS-associated disease” has been proposed
by several investigators [11, 12].

Etiopathogenesis

SS is a disease of so far unknown etiology. Stress, as well as environmental,
genetic, and epigenetic factors, seems to interact in pathogenesis (Fig. 10.1).

Fig. 10.1 A model
of potential contribution
of different factors

in SS pathogenesis Genes
Stress Sjogren’s Epigenetic
syndrome factors

Hormones
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Higher prevalence of SS around menopause fueled the hypothesis of estrogen defi-
ciency as a possible disease mechanism. Murine experiments have shown that estro-
gens inhibit the IFNy-induced expression of adhesion molecule-1 and exhibit a
protective role regarding autoimmune lesions in salivary and lacrimal glands [13].
Ovariectomy led to increase of apoptotic epithelial cells in salivary glands, associ-
ated with a-fodrin cleavage, in other murine models [14]. Moreover, increased num-
ber and impact of stressful events prior to disease onset in association with
inadequate coping mechanisms, coupled with a chronically suppressed hypotha-
lamic-pituitary-adrenal axis [15], potentially leads to defective anti-inflammatory
mechanisms, thus promoting an exacerbated immune response. As in many autoim-
mune diseases, viruses such as Coxsackie, CMV, retroviruses, HCV, and Epstein-
Barr have been previously viewed as initial triggers for SS [1, 16]. Endogenous
triggers, such as long interspersed nuclear element 1 (LINE-1; L1) [17, 18], have
been recently shown to be over-expressed in salivary glands of SS patients possibly
as a result of defective methylation [19], leading to increased production of type I
interferons and B-cell activation [3-5]. The increased familial aggregation of SS
and other autoimmune diseases supports the notion that genetic background is a
significant contributor in disease pathogenesis and that shared susceptibility gene
variants plus common environmental stimuli are the basis for a wide range of auto-
immune manifestations [20-24]. Indeed, this predisposing genetic basis seems to
involve genes inside and outside the MHC locus implicated in the IFN signaling
pathway, others that regulate B-cell function and antibody production, as well as the
apoptotic and inflammatory genes in NF-kB pathway [4, 25] (Table 10.1). Nowadays,
deregulation of epigenetic mechanisms and intestinal microbial dysbiosis attract
increasing attention as potential culprits in disease onset [26-28].

The observation that lymphocytes infiltrating exocrine glands and parenchymal
organs surround epithelia suggests a central role of the epithelial cell in the forma-
tion and further organization of characteristic immunopathological lesions in SS
[29]. Especially, salivary gland epithelial cells have been investigated and found to

Table 10.1 Association of non-MHC class genes with SS susceptibility according to distinct
pathogenetic pathways

Type I and II IFN pathways | B-cell activation NF-xB
Genes/ IRF5/Chr7 BLK-FAMI167A/Chr8 | TNFAIP3/chr6
chromosomes | [RE5/TNPO3/Chr7 CXCRS5/Chrl1 TNIP1/Chr5
STAT4/Chr2 BAFF/Chr13 LTA/LTB/TNF gene
clusters
IL12A/Chr3 GTF2I/chr7 BAFF-R/Chr22
NCR3/NKp30/Chr6 EBF1/Chr5

IRF5 interferon regulatory factor 5; TNPO3 transportin 3; STAT4 signal transducer and activator of
transcription 4; IL12A interleukin 12A; NCR3/NKp30 natural cytotoxicity triggering receptor 3/
natural killer protein 30; BLK-FAM167A B-lymphocyte kinase/family with sequence similarity
167, member A; CXCRS5 chemokine (C-X-C motif) receptor 5; BAFF B-cell activating factor;
GTF2I general transcription factor 2I; EBF I early B-cell factor 1; TNFAIP3 tumor necrosis factor-
alpha-induced protein 3; TNIP1 TNFAIP3-interacting protein 1; LTA/LTB/TNF lymphotoxin gene
A, lymphotoxin gene B, tumor necrosis factor; BAFF-R B-cell activating factor receptor



228 A. Rapti et al.

undergo increased apoptosis [30], leading to release of autoantigens (such as Ro/
SSA and La/SSB) which in turn drive the production of disease-specific autoanti-
bodies. The immunocomplexes that are generated through this process result in type
I interferon (IFN) production by plasmacytoid dendritic cells (PDCs) in individuals
with genetic predisposition. Subsequently, type I IFN can reinforce epithelial acti-
vation and BAFF overexpression, as well as autoantibody production. The complex
role of activated epithelia as antigen-presenting cells and cells secreting chemokines
and cytokines or expressing chemotactic molecules places them at the center of the
immunological process. Epithelial cells ultimately contribute to further aggregation
of inflammatory cells, activation of lymphocytes (both T and B), and autoantibody
production, thus closing the vicious circle of autoimmunity. This series of events
can possibly culminate in extensive tissue damage and even B-cell monoclonal
expansion [4, 31-35]. Therefore, the term “autoimmune epithelitis,” stressing the
key role and active involvement of epithelial cells, has been fairly proposed to
describe SS [36].

Diagnosis and Differential Diagnosis

Thorough patient history and meticulous clinical examination of all systems are of
utmost importance [10]. Family history should also be recorded, as familial cluster-
ing of cases with SS and other autoimmune conditions has been recorded [20-25].
Classification criteria are commonly used in order to establish SS diagnosis, with
the latest revision having taken place in 2016 by the American/European Consensus
Group (Table 10.2) [37]. Differential diagnosis is summarized schematically in
Table 10.3 [37-41].

Diagnostic Tests

Laboratory Tests

Routine laboratory tests (full blood count, renal and liver function tests, serum pro-
tein electrophoresis plus immunofixation in case of hypergammaglobulinemia, eryth-
rocyte sedimentation rate, C-reactive protein, urine analysis) and immunologic
markers (rtheumatoid factor, anti-nuclear antibodies, complement levels, antibodies
against the cytoplasmic antigens SSA/Ro and SSB/La, cryoglobulins, anti-thyroid
autoantibodies) are included in the laboratory evaluation of suspected SS [42-44].
Testing for viruses (HCV, HIV, HTLV-1) and IgG4 levels is carried out for differen-
tial diagnosis purposes, and other targeted autoantibodies or supplementary labora-
tory tests can be requested, according to specific clinical manifestations [38—46]. A
schematic presentation of associations between specific autoantibodies detected in
SS patients and disease phenotypical characteristics is shown in Table 10.4 [46-63].
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Table 10.2 2016 American College of Rheumatology/European League Against Rheumatism
classification criteria for primary SS. The classification of pSS applies to any individual who meets
the inclusion criteria (a), does not have any of the conditions listed as exclusion criteria (b), and has
a score of at least 4 when the weights from the five selected criteria items are summed (c). Several
changes from 2002 AECG classification criteria were made. Subjective ocular or oral symptoms
are now considered a prerequisite, rather than criteria contributing to the total score as they were
before. Sialography and scintigraphy have been omitted, and a higher threshold for the ocular
staining score has been implemented. The list of exclusion criteria was revisited, as the newly
identified IgG4-related disease was added and lymphoma was removed, while more accurate
techniques are required to rule out known, confounding entities (PCR confirmation of active
hepatitis C). Finally, anti-SSB/La autoantibodies positivity was concluded to have no diagnostic
value in the absence of anti-SSA/Ro and was therefore withdrawn. To be noted that patients on
anticholinergic drugs should be objectively evaluated for their sicca symptoms after a sufficient
time of these medications has elapsed

(a) Inclusion criteria

Positive response to at least 1 of the following questions:

1. Have you had daily, persistent, troublesome dry eyes for more than 3 months?
2. Do you have a recurrent sensation of sand or gravel in the eyes?

3. Do you use tear substitutes more than 3 times a day?

4. Have you had a daily feeling of dry mouth for more than 3 months?

5. Do you frequently drink liquids to aid in swallowing dry food?
or

Suspicion of Sjogren’s syndrome from the ESSDAI questionnaire (at least 1 domain with a
positive item)

(b) Exclusion criteria

1. History of head and neck radiation treatment
2. Active hepatitis C infection

3. AIDS

4. Sarcoidosis

5. Amyloidosis

6. Graft-versus-host disease

7. IgG4-related disease

(©
Weighted SS
Criteria items score classification
Labial salivary gland with focal lymphocytic sialadenitis and 3 Score > 4
focus score > 1 foci/4 mm?
Anti-Ro/SSA positivity 3
Ocular staining score > 5 (or van Bijsterveld score > 4) in at 1
least one eye
Positive Schirmer’s test (<5 mm/5 min in at least one eye) 1
Unstimulated whole saliva flow rate < 0.1 ml/min 1
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Table 10.3 SS differential diagnosis. Other causes of sicca symptoms and processes infiltrating
the exocrine glands need to be ruled out in order to reach the correct diagnosis. IgG4-related
disease is a newly identified entity, added in the exclusion criteria list of the recently reviewed
American/European Consensus SS classification criteria. It is a multi-organ, immune-mediated
condition that has unified several diseases once considered to be individual. It includes Mikulicz
disease (sialo/dacryo-adenitis and salivary/lacrimal gland enlargement), Kiittner tumor, Riedel’s
thyroiditis, orbital inflammatory pseudotumor, pituitary hypophysitis, and hypertrophic
pachymeningitis in the head and neck region, as well as autoimmune pancreatitis, interstitial
pneumonitis, interstitial nephritis, prostatitis, retroperitoneal fibrosis, and inflammatory aortic
aneurysm. Elevated serum IgG4 levels (>135 mg/dl) and infiltration of abundant IgG4-positive

plasma cells into affected organs help with differential diagnosis

Sicca symptoms (xerophthalmia
and/or xerostomia)

Lymphocytic
infiltration of
exocrine glands

Non-lymphocytic infiltration of
exocrine glands

Use of medications
Antihypertensives, antihistamines,
antidepressants, isotretinoin, etc.
Previous head and neck radiation
Diabetes mellitus

Vitamin A deficiency

Any functional or anatomical
defect of the eyelid

Chronic viral
infections

Hepatitis C, AIDS,
HTLV-1

IgG4-related disease
Chronic graft-versus-
host disease
Lymphoma

Granulomatous diseases
Sarcoidosis, tuberculosis, leprosy,
syphilis

Metabolic infiltration
Hyperlipoproteinemia, diabetes
mellitus, amyloidosis,
hemochromatosis

Chronic blepharitis, chronic
conjunctivitis, or another chronic
eye inflammation

Psychogenic

Salivary Gland Biopsy

Minor salivary gland biopsy (MSGB) (Fig. 10.2) displays a crucial role for diagno-
sis, prognosis, and risk stratification [64, 65]. According to American/European
Consensus SS classification criteria of 2016, diagnosis cannot be established with-
out a positive MSGB or positive anti-SSA/Ro antibodies [37]. Moreover, intense
lymphocytic infiltration has been identified as an independent histopathological risk
factor for NHL development [66], which is the leading cause of excess mortality in
SS patients [67-69].

The presence of a lymphocytic infiltrate of >50 lymphocytes per 4 mm? of
glandular parenchyma, usually located in the periductal area, is considered a pos-
itive focus score. The average number of these lymphocytic aggregates per 4 mm?
of salivary gland tissue is the focus score (Fig. 10.3) [64]. Despite the fact that
only focus score appears in the American/European consensus criteria, Tarpley
score (measure of glandular architecture derangement) is also commonly used
[65, 70]. Another important histopathological feature is the presence of germinal
center (GC)-like structures (Fig. 10.4). The latter have been associated with
higher focus score, higher frequency of extraglandular manifestations, hypergam-
maglobulinemia, increased RF levels, and higher prevalence of positive anti-SSA/
Ro and/or anti-SSB/La autoantibodies. The presence of GC-like structures has
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Fig.10.2 Minor salivary gland (labial) biopsy. The procedure is simple and well-tolerated and can
be done under local anesthesia on an outpatient basis. Usually 4—6 minor salivary gland lobules
need to be sampled, in order for the tissue to be considered representative. Several different surgi-
cal approaches have been suggested in an effort to minimize complications. Most frequent adverse
events reported in literature include temporary localized pain and bleeding, and only rarely there
have been cases with persistent hypoesthesia of the lower lip (Photograph courtesy of E. Piperi,
Assistant Professor in Department of Oral Pathology, School of Dentistry, UoA)

also been suggested to confer increased risk for lymphoma development.
However, the contradicting results on GC-like structures significance from vari-
ous studies — possibly due to poor definition on one hand and under-detection in
H&E staining on the other — underline the need for uniform criteria and further
research [65, 70-73].

The advantages of MSGB include easy accessibility, avoidance of skin incisions,
and local anesthesia. Parotid biopsy is reserved only to rule out lymphoma in case
of persistent parotid enlargement [74, 75]. MSGB sensitivity and specificity are
considered to be higher than 75% and 90%, respectively [64, 76, 77].
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Fig. 10.4 Minor salivary gland biopsy with MALT development and germinal center-like forma-
tion in X100 (a) and x200 (b) magnification (Hematoxylin & Eosin staining). GC-like structures
are tertiary ectopic lymphoid structures, and they are considered an advanced histopathologic
lesion, previously correlated with future lymphomagenesis, extraglandular manifestations, and
earlier diagnosis. However, their role in lymphomagenesis is still questioned, since more recent
research has failed to demonstrate such a correlation. The prevalence of GC-like structures in SS
patients is ranging from 18% to 59% according to different studies

Oral Involvement Assessment Tests

The objective evaluation of xerostomia and oral involvement in SS, except for the
generally accepted MSGB, remains a challenge [75, 78]. The easiest, most com-
mon, and affordable way to assess major and minor salivary gland secretory capac-
ity is the measurement of salivary flow or sialometry. Unstimulated whole saliva
flow rate equal to or below 0.1 ml/min is considered abnormal (0.3-0.4 ml/min are
expected for healthy individuals) [75].

Sialography may be used to demonstrate the morphology of the ducts, while
scintigraphy can assess the salivary gland functionality. The nonspecific results of
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both techniques and the involvement of radiation for the latter have led to their
removal from the most recent SS classification criteria [75, 79].

Ultrasound (US), being noninvasive, inexpensive, and radiation-free, is drawing a
lot of attention for the purposes of major salivary gland imaging. Multiple studies
have shown good agreement and comparable results between salivary gland ultra-
sound and sialography and even diagnostic superiority compared to scintigraphy [80].

In addition to its value as a diagnostic tool, the prognostic value of ultrasound has
also been explored. Increased parenchymal dyshomogeneity scores of major sali-
vary glands have been found to correlate with SSA, SSB, ANA, RF, higher levels of
IgG, salivary gland enlargement, cutaneous vasculitis and/or purpura, GC-like
structures in salivary gland biopsy, CD4 T-cell lymphopenia, Raynaud’s phenome-
non, and disease activity scores. Last but not least, there is some evidence that ultra-
sonographic images of salivary glands change in response to treatment (rituximab
versus placebo) for SS [80].

Elastography is an added feature to the classic US modality, which can increase
sensitivity compared to B-mode US alone and differentiate between SS patients and
sicca controls [81].

Ocular Tests

Mainly aqueous deficiency but also meibomian gland dysfunction and neuropathic
pain contribute to increased tear evaporation rate, reduced tear film stability, and
ocular discomfort in SS patients [82].

Keratoconjunctivitis sicca (KCS) symptoms can be quantified using patient
questionnaires, like the Ocular Surface Disease Index (OSDI). The main available
objective tests are Schirmer’s test (Fig. 10.5), ocular surface dye staining (Fig. 10.6),
and tear breakup time (TBUT) [82—-84]. Among those, only the first two are included
in the latest classification criteria [37].

Fig. 10.5 Schirmer’s test involves the measured wetting of a standardized paper strip, placed over
the inferior eyelid, over a certain period of time. It is usually performed without anesthesia, and the
test is considered positive when at most 5 mm of the paper are wetted in 5 min time. The cutoff
point is lower (<3 mm) when the test is performed under anesthesia, as in this case we measure the
basal/non-reflex tear production (Permission to re-produce kindly granted by Messmer [40])
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Fig. 10.6 Staining of the ocular surface in dry eye disease. Fluorescein better stains the cornea (a),
while lissamine green (LG) is preferred for the conjunctiva (b). LG tends to be used nowadays
instead of rose bengal (RB), due to improved toxicity and tolerance profile, given their similar
staining properties. Both RB and LG bind to corneal epithelial cells that are uncoated by mucin or
other proteins, and these damaged areas are easily observed under slit lamp examination. However,
both dyes seem to correlate poorly to symptom severity as stated by patients in relevant question-
naires (Permission to re-produce kindly granted by Messmer [40])
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Disease Activity Indexes

There are two indexes, introduced by European League Against Rheumatism
(EULAR), which are used to assess SS activity from the patient’s and the clinician’s
point of view. The first one is the EULAR Sjogren’s Syndrome Patient Report Index
(ESSPRI), which consists of three visual-analogue scales measuring severity of
sicca symptoms, fatigue, and pain [85]. The second one is the EULAR Sjogren’s
Syndrome Disease Activity Index (ESSDAI), which assesses the activity in 12 dif-
ferent domains representing organ systems. Since its introduction, ESSDAI has
become the gold standard in terms of disease activity assessment because it serves
as point of reference among physicians; it is widely used in randomized controlled
trials as outcome measure and has been correlated with biomarkers and lymphoma
development risk [42, 43].

Clinical Manifestations and Disease Management

SS can manifest with a plethora of clinical signs and symptoms, frequently vague
and definitely not pathognomonic, often resulting in diagnostic delays [86]. Oral
and ocular dryness, sometimes accompanied by xeroderma, upper respiratory desic-
cation, and vaginal dryness with subsequent dyspareunia are among the most com-
mon complaints [10]. Extraglandular manifestations (Fig. 10.7) occur in at least one
third of individuals and can schematically be divided into three groups: nonspecific,
periepithelial, and immune complexes mediated [6, 87-94]. The disease often runs
a benign, indolent course with the exception of severe systemic complications caus-
ing excess morbidity and most importantly lymphoma, which is one of the main
causes of mortality in SS [42, 67].

With regard to management, pilocarpine is usually initiated in an effort to alle-
viate ocular discomfort and difficulty in everyday life caused by lack of saliva, but
residual lacrimal and salivary gland function is a prerequisite in order to be effec-
tive [95, 96]. SS patients must be informed on the rare side effects of pilocarpine,
such as excessive sweating, nausea, diarrhea, and palpitations; for this reason, pro-
gressive dose escalation is recommended. Natural tears and lubricants for ocular
use, as well as artificial saliva and oral solutions with chlorhexidine, are frequently
used by patients and recommended by ophthalmologists and dentists, respectively
[97]. Interestingly, in contrast to other systemic autoimmune diseases with high
inflammatory load, SS-related sicca complaints do not respond to immunosuppres-
sive treatment [98]. Mild aerobic exercise is recommended for fatigue [99], while
disease-modifying antirheumatic drugs (DMARDs) are reserved for extraglandu-
lar manifestations [100-103]. The rare cases of aggressive lymphomas are man-
aged with cytotoxic drugs [104—106]. Tables 10.5 and 10.6 display the array of
clinical manifestations and the recommended treatment options in SS patients
[107-120].
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Fig. 10.7 Extraglandular features of SS. Top left: Palpable purpura in the lower extremities. Top
right: Multiple necrotic cutaneous ulcers of the lower extremities in a patient with SS and cryo-
globulinemia. Botfom: Annular urticarial lesions of the trunk (Permission to re-produce kindly
granted by Hile et al. [148])
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Table 10.5 Glandular manifestations and their treatment in SS patients

Organ
involvement | Symptoms and signs | Therapeutic approach
Ocular Irregularity of the No MG damage (aqueous deficiency)
corneal image, Stop offending drugs, environmental changes, artificial
irritation, redness, tears, gels, ointments
photosensitivity Q3 suppl., CIS collyrium (0.05%) pulse steroids, punctal
plugs, secretagogues, moisture chamber spectacles
Topical autologous serum, contact lenses, permanent
punctal occlusion
Systemic anti-inflammatory medication, eyelid surgery
MG damage (evaporative)
Stop offending drugs, environment modification, lipid-rich
tear substitutes, warm compress, massage
CIS: 2-2.5 mg/kg/d, topical steroids, AZI, DXC,
secretagogues, punctal plugs, moisture chamber spectacles
Topical autologous serum, contact lenses
Eyelid surgery
Oral Dryness, caries, Dental fluorination, masticatory stimulation, chlorhexidine
angular cheilitis Pilocarpine hydrochloride: max 20 mg/d in divided doses
Salivary gland Cevimeline hydrochloride: max 30 mg x 3
enlargement CS, 0.25-0.5 mg/kg/d for 10-15d
Pancreatic Recurrent AZA 2-3 mg/kg/d, RTX, pancreatic enzymes
autoimmune
pancreatitis (5%)
Vaginal Dyspareunia Lubricants

MG meibomian gland, CIS cyclosporine, AZI azithromycin, DXC doxycycline, CS corticosteroids

Lymphomagenesis and Lymphoproliferation

SS is unique among autoimmune diseases as for malignant transformation risk.
Those patients seem to have a 10-44-fold greater risk of developing lymphoma
compared to general population, whereas systemic lupus erythematosus patients
and rheumatoid arthritis patients only have a seven-fold and four-fold greater risk,
respectively [67, 121]. In other words, 2.7-9.8% of SS patients are diagnosed with
non-Hodgkin lymphoma (NHL) and that risk increases by 2.2% per year of age [78,
122].

Mucosa-associated lymphoid tissue (MALT) lymphomas represent 60% of cases
[67]. Most common sites are the salivary glands, especially the parotid and subman-
dibular glands, but other mucosal sites of MALT lymphoma development include
the orbits, nasopharynx, stomach, thyroid, and lung [78]. Other subtypes of lym-
phoma found in these patients are the diffuse large B-cell lymphoma (DLBCL) and
the nodal marginal zone lymphoma (NMZL), which — together with MALT —
account for more than 90% of total SS-associated lymphoma cases [67].

Multiple research studies have been focusing their efforts on correlating clinical,
serological, and histopathological features with risk of lymphomagenesis [66, 72,
123-126], and an attempt has also been made to formulate a predictive score for
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Table 10.6 Extraglandular manifestations and their treatment in SS patients

Organ involvement

Symptoms and signs

‘ Therapeutic approach

Nonspecific

Musculoskeletal

Myalgias, arthralgias, Jaccoud
arthropathy, rare arthritis

HCQ, MTX, or combination of
both, small dose CS < 15mg qd

Raynaud’s phenomenon

Cold-related color skin changes

Vasodilators, especially
calcium channel blockers

Fatigue (35-50%)

Increased need for resting hours,
disruption of sleep patterns

Nordic (active) walking, HCQ
in some cases
RTX

Periepithelial

Bronchi (10-20%)

Mild to moderate dyspnea and dry

Bronchodilators

Small airway disease cough, xerotrachea AZA, RTX
(13%)
ILD (17%)
Autoimmune cholangitis | LFTs abnormalities, jaundice RTX
UDCA, AZA

Renal/bladder (4-30%)
Tubulo-interstitial
nephritis

Interstitial cystitis (0.3%)

Hypokalemic hyperchloremic
distal renal tubular acidosis/
nephrocalcinosis

Pollakiuria, nycturia, urinary
urgency, pelvic or suprapubic pain

Urine alkalization (bicarbonate,
electrolyte supplements)

CS

CS, CIS, surgical intervention

Immune complex-mediated

disease

Skin vasculitis

Vasculitis in 5%

Purpura — palpable in 5%
Annular erythema

Cryoglobulinemia

CYC, AZA

RTX for necrotizing vasculitis
(cycles of 2gr q15 days
interval/6 months)

Glomerulonephritis(rare)

Membranous or
membranoproliferative

CS, RTX, CYC

Neuropathy (20%)
Peripheral neuropathy
CNS

Peripheral sensorimotor
neuropathy or pure sensory
neuropathy

Motor neuropathy/ganglionopathy
Mononeuritis multiplex

Small fiber neuropathy

MS-like

CS, 0.5-1 mg/kg, and IVIGs,
RTX

CS, 0.5-1 mg/kg, and CYC/
AZA, 2-3 mg/kg/d
Anticholinergics,
antidepressants, gabapentinoids
CS, PE, RTX

Low-grade lymphoma
Disseminated lymphoma

Wait and watch policy
R-CHOP = if diffuse large B
cell

HCQ hydroxychloroquine (5 mg/kg qd), MTX methotrexate 2.5-3 mg/15 kg qw), CS corticoste-
roids, RTX rituximab (cycles of 2gr q15 days interval/6 months), AZA azathioprine (2-3 mg/kg
qd), UDCA ursodesoxycholic acid, CIS cyclosporine (2-2.5 mg/kg qd), CYC cyclophosphamide
(750 mg—1 g/m?), IVIGs intravenous immunoglobulins, R-CHOP rituximab-(c)yclophosphamide,
(h)ydroxydaunorubicin, (o)ncovin (vincristine), (p)rednisone
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Serological

Low C4

Cryoglobulinemia
Histopathological Monoclonal gammopathy
Anticentromere antibodies

: : RF
Germinal center formation Anti-Ro/La

(controversial)

Focus score >3

Leukopenia/lymphopenia
(epiphenomenon or
Clinical predisposing factor?)

ESSDAI

Salivary gland enlargement

Purpura

Peripheral neuropathy Demographic

Glomerulonephritis Male gender (under
Raynaud's phenomenon investigation)
Lymphadenopathy

Predictive score for SS-related NHL development, based on seven independent clinical
and serological predisposing factors at the time of diagnosis:
SGE, Raynaud’s phenomenon, lymphadenopathy, C4 hypocomplementemia,
monoclonal gammopathy, RF positivity & anti-Ro or/and anti-La positivity

* In the absence of all seven risk factors none of the cohort patients developed lymphoma
* Patients with < 2 positive factors have 3.8% probability of NHL

* In the presence of 3 to 6 of these factors, probability goes up to 39.9%

" |f all seven risk factors are positive, NHL development probability is estimated as 100%

Fig. 10.8 Risk factors for lymphomagenesis in SS, as identified by various studies over the last
years and a predictive score formula based on seven of them. Relevant information is gathered at
the time of disease diagnosis and correlates with disease outcome, even years later, leading to the
conclusion that early risk stratification is feasible for those patients. SGE salivary gland
enlargement

SS-related NHL development based on data collected at the time of diagnosis [123]
(Fig. 10.8). However, the molecular etiopathogenetic aspects of malignant transfor-
mation still remain largely elusive and ill-defined.

Current belief on etiopathogenesis of lymphoma focuses on four interrelated
axes: chronic inflammation, B-cell activation, defective immunosurveillance, and
epigenetic alterations [4, 104]. Focus score of at least 3 in MSGBs of SS patients
has been identified as an independent and important predicting factor for NHL
development, and the use of this threshold has a positive predictive value of 16%
and a negative predictive value of 98% for that kind of malignant transformation
[66]. Furthermore, the activation of P2X7 receptor-NLRP3 inflammasome complex
(with subsequent increase of pro-inflammatory cytokines IL-18 and IL-1p serum
levels, among others) correlates with lymphocytic infiltration severity, ESSDAI
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scores, and lymphoproliferation risk. The hypothesis of inflammasome activation
secondary to increased accumulation of proinflammatory nucleic acid shreds, inef-
fectively degraded and cleared, has recently been supported [127, 128].

Another factor promoting chronic inflammation seems to be IFNy, as the mRNA
levels in MSGBs have been associated with a higher degree of lymphocytic infiltra-
tion, shown to be a predisposing factor for lymphomagenesis [129]. Moreover, a
functional variant of TNFAIP3 gene (rs2230926), encoding the A20 protein, leads
to unopposed NF-kB pathway activation and is therefore involved in inflammatory
process perpetuation, B-cell survival, and more aggressive disease phenotype with
earlier disease onset and increased lymphoproliferation risk [130].

B-cell activating factor (BAFF), produced by various immune cells but also by
the salivary epithelial cells and regulated by both type I and II IFNs, is of utmost
importance for the maturation, proliferation, and survival of B cells. BAFF levels are
found increased in SS patients’ serum with a history of lymphoma, and high levels
persist for years after treatment and remission [4, 131, 132]. Another equally impor-
tant observation is the association of specific BAFF polymorphisms with SS-related
lymphomagenesis and in particular the significantly different prevalence of the pro-
tective AA genotype of the rs12583006 polymorphism, as well as of the protective
haplotypes TACAC and TACC and of the risk haplotype TTTC in SS patients prone
to NHL development (high risk determined by the presence of adverse predictors),
compared to low-risk individuals [ 133]. Additionally, a specific mutation (His159Tyr)
of BAFF receptor (BAFF-R) is of interest, as it has been identified in more than two
thirds of SS-associated MALT lymphoma. This mutation, leading to NF-kB path-
way activation, was linked to earlier development of lymphoma or adverse immuno-
logical features (hypergammaglobulinemia and positive RF) [78, 134].

Finally, Fms-like tyrosine kinase 3 ligand (FIt-3 1) is a protein that acts as a cyto-
kine and a growth factor, activating Flt-3 (or CD135) on the surface of hematopoi-
etic progenitor cells, and therefore considered to be a mediator of B-cell survival.
Higher levels of Flt-31 are strongly associated with history of lymphoma, detectable
years before malignant transformation, and not affected by treatment [135].

The vicious circle of autoreactive B-cell chronic stimulation and immunocom-
plexes formation might finally lead to the favorable, monoclonal expansion of rheu-
matoid factor (RF)-reactive B cells and to the lymphomatous transformation, under
defective immunosurveillance [4]. As a matter of fact, IFNa mRNA levels in
MSGBs seem to strongly correlate with the expression of pro-apoptotic molecules
(tumor suppressor gene pS3 and auto-antigen Ro52, with the latter negatively regu-
lating the anti-apoptotic B-cell lymphoma 2 (Bcl-2) gene) [132]. Moreover,
decreased prevalence of a specific TREX1 variant (rs11797 AA genotype) in
SS-related non-MALT cases was observed. This variant was shown to associate
with higher mRNA IFNa levels in SS salivary gland tissues [136].

Further oncogenic mechanisms, likely to contribute to malignant turn in SS, are
the over-expression of Bcl-2 due to a translocation involving chromosomes 14 and
18, leading to inhibition of apoptosis and increased B-cell survival. Apart from
IFNa effect on p53 levels, specific mutations of this tumor suppressor gene were
described 20 years ago in MSGBs from SS-associated NHL cases [4, 132, 137].
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Epigenetic changes, involving methylating enzymes and transcription of non-
coding micro-RNAs, are also implicated in lymphomagenesis [138]. MiR200b
miRNAs, which regulate the expression of oncogenes and tumor suppressor genes,
have been found to be downregulated in MSGBs with advanced lymphocytic infil-
tration and MALT lymphoma [139]. Especially miR200b-5p strongly discriminates
SS patients who already have or will develop NHL from the rest of them or from
sicca controls [140]. As for methylating enzymes, DNA methyltransferase
(DNMT)3B and methyl-CpG-binding protein 2 (MeCP2) have been found decreased
in SS-lymphoma patients [141], while methylene-tetrahydrofolate reductase
(MTHFR) gene variants, leading to defective methylation and impaired stability of
DNA, have lately been suggested as susceptibility factors for non-MALT lymphoma
[142].

It becomes clear that the multifactorial process of lymphomagenesis is rather
complicated, and the finely tuned balance between opposing forces can become
deranged and lead to adverse outcomes. An example of that is the IFNy/I[FNa
mRNA ratio in MSGBs, which has emerged as a histopathological biomarker for
the prediction of in situ lymphoma development [132].

SS-related hematological malignancies are correlated with an eightfold higher
mortality risk compared to general population [69], and one in five deaths of SS is
attributable to lymphoma [68]. Follow-up every 6 months is recommended for high-
risk patients. Overall, NHL 5-year survival is estimated at approximately 92%, but
higher disease activity is linked to higher possibility of relapse and death [143—145].
Wait and watch strategy is suitable for MALT lymphomas localized in the salivary
glands, while rituximab and chemotherapy are employed in case of disseminated or
aggressive disease [106, 146, 147, 149].

Multiple-Choice Questions

1. Which of the following clinical features would set Sjogren’s syndrome (SS) on
top of your differential diagnosis list?

A. A 60-year-old man with polyarthritis of the small joints of the hands, morn-
ing stiffness of >1h, and low-grade evening fever

B. A 30-year-old woman with fatigue, hair loss, sun sensitivity of the skin,
pleurisy, and oral aphthae

C. A 50-year-old woman with ocular and oral dryness, fatigue, arthralgias of
the hands and feet, and purpura

D. A 45-year-old woman with known depression and use of relevant medica-
tion, fatigue, low-grade fever, appetite loss, and weight loss

E. An 85-year-old woman otherwise in good health complaining for dry eyes,
dry mouth, constipation, and fatigue

Correct answer: C
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Feedback:

A.

moONw

Rheumatoid arthritis. Typical presentation with polyarthritis of small joints,
morning stiffness.

Systemic lupus erythematosus presentation.

Sjogren’s typical presentation.

Depression most probable; other causes must be excluded.

Age-related fatigue and dryness. Late onset of symptoms — autoimmune
disease of lower probability.

2. Which of the following are currently believed to be implicated in disease
pathogenesis?

QmmoNwmp>

UV light

Genes

Stress

Surgery
Androgens

All of the above
A+B+C+E

Correct answer: G
Feedback: All these factors except previous surgery are currently implicated.
3. Which are the main identified pathways of SS pathogenesis?

moYnw>

IFNy

B-cell hyperactivity
NF-xB

All of the above
None of the above

Correct answer: D
Feedback: All of the above pathways are considered viable for disease
pathogenesis.

4. Which of the following medications would you prescribe to a patient with ocu-
lar dryness due to pSS?
Multiple answers eligible

TQmmOn®w»>

Methotrexate

Pilocarpine
Hydroxychloroquine
Cevimeline

Etanercept

Oral cyclosporine

Ocular drops of cyclosporine
Infliximab

Correct answer: B, D, G
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Feedback:

A, C. Methotrexate and hydroxychloroquine are used for musculoskeletal man-
ifestations, despite inadequate data.

E. TNFa inhibitors have not shown encouraging results so far.

F. Oral cyclosporine is reserved for resistant pulmonary disease, but topical
treatment has been used effectively in ocular symptoms of SS.

. Which of the following medications would worsen a patient’s established SS

symptoms?

A. Artificial tears

B. Artificial saliva

C. Methylcellulose inserts
D. Amitriptyline

Correct answer: D
Feedback: Amitriptyline is known to exacerbate oral dryness.

. What treatment modalities would you employ to alleviate fatigue in an SS

patient?
Multiple answers eligible

A. Corticosteroids
Azathioprine
Hydroxychloroquine
NSAIDs

Serotonin uptake inhibitors
Methotrexate

Pregabalin

Anti-TNF agents

IVIG

Aerobic exercise

“—=TQmmonw

Correct answer: J

Feedback:

A, B, C, F, H. Corticosteroids have no effect on these nonspecific symptoms
nor have immunomodulatory drugs as azathioprine, hydroxychloroquine,
methotrexate, or TNF inhibitors.

J. According to guidelines only aerobic exercise is effective.

. What treatment would you suggest to manage the same patient’s oral dryness?

Multiple answers eligible

Bromhexine

Pilocarpine

Hydroxychloroquine

Cevimeline

Sugar-free fluoride-containing chewing gums
Etanercept

Methotrexate

Infliximab

TQmmOn®w»>
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I. Regular water drinking
J. Avoidance of drying air heating systems

Correct answer: B, D, E, F, I, J

Feedback: Pilocarpine, cevimeline, chewing gums that are sugar-free, frequent
water intake, and avoiding air heating may alleviate symptoms. The rest of
medication on this list has no proven effect on oral dryness.

You prescribed pilocarpine, and 1 week later the patient is back at the office
with new complaints. Which of the following could be attributable to this
medication?

Multiple answers eligible

Constipation
Glaucoma

Acute urinary retention
Nausea

Excessive sweating
Diarrhea

Urinary infection
Neuropathy
Palpitations

~TZOmmYnw>

Correct answer: D, E, F, I

Feedback: Constipation, glaucoma, and acute urinary retention are side effects
of inhibitors of cholinergic synapses and not of agonists like pilocarpine.
Urinary infection and neuropathy are not side effects of pilocarpine.

Which is the most likely cause of recurrent renal colic in this patient?

A. Nephrocalcinosis in the setting of distal tubular acidosis

B. Nephrocalcinosis in the setting of proximal tubular acidosis
C. Hyperparathyroidism

D. Hyperoxaluria

Correct answer: A

Feedback: Despite the fact that both hyperparathyroidism and hyperoxaluria
are valid causes, nephrocalcinosis in the setting of distal and not proximal tubu-
lar acidosis seems to be the most likely cause of renal colic in the setting of SS.
Among the following different therapeutic strategies for SS-associated low-
grade lymphoma management, which one is advised?

A. Local radiotherapy

B. Wait and watch policy

C. IV immunoglobulin

D. Combination immunochemotherapy (rituximab and CHOP)

E. Mycophenolate mofetil

Correct answer: B
Feedback: Wait and watch policy is the recommended policy. IV Ig and myco-
phenolate mofetil have no place on lymphoma treatment. Combination therapy
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(rituximab and CHOP) is indicated in diffuse B-cell lymphomas. Current data
do not support the use of radiotherapy for localized low-grade MALT
lymphomas.

Which of the following features have been associated with increased risk for
lymphoproliferation in SS?

Multiple answers eligible

Parotid gland enlargement
Positive anti-TPO/anti-TG
Low C4 levels

Distal renal tubular acidosis
Fibromyalgia
Hypergammaglobulinemia

Tmo QW

Correct answers: A, C, F

Feedback:

B. Autoimmune thyroiditis commonly coexists with SS, and it can also be
responsible for sicca symptoms without SS, but does not evoke increased risk
for lymphoma.

D. Glomerulonephritis (and not distal renal tubular acidosis) confers suscepti-
bility to lymphoma.

E. Not linked to lymphoma, but correlated with SS-associated fatigue.

Which of the following conditions presenting with sicca symptoms can mimic
SS?

Multiple answers eligible

Vitamin D deficiency

Wilson’s disease

Graft versus host disease

Hepatitis B

Nonsteroid anti-inflammatory medications
Sarcoidosis

Tmo QW

Correct answers: C, F

Feedback:

A. Vitamin A deficiency would be the correct answer.

B. Hemochromatosis and not Wilson’s disease can cause sicca symptoms.

D. Hepatitis C would be the correct answer.

E. No relevant correlation with sicca symptoms, but commonly used to allevi-
ate joint pain.

A 56-year-old woman is presenting with Raynaud’s phenomenon. When asked,
she also admits having dry eyes over the last year and feeling tired during the last
3 months. Routine laboratory tests are nonsignificant, ANA are positive, and anti-
SSA/Ro antibodies are negative. The patient was eventually classified as SS. For
which of the following tests has our patient definitely been tested positive?

A. Unstimulated salivary flow rate
B. Lissamine green ocular staining
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C. Minor salivary gland biopsy
D. Schirmer’s test

E. Anti-SSB/La antibodies

F. Tear breakup time

Correct answer: C

Feedback: According to the new classification criteria of 2016, SS cannot be
verified unless at least anti-Ro antibodies or MSGB is positive. Since anti-Ro
antibodies are negative in our case, MSGB is definitely positive (focus score
>1), along with at least one other positive test among unstimulated salivary
flow rate, Schirmer’s test, and ocular staining.

Which of the following patients fulfill the American/European SS classification
criteria of 20167

A. A 43-year-old woman with total unstimulated salivary flow of 1 ml/15 min,
positive ANA, positive anti-TPO/anti-TG, and Schirmer’s test of 4 mm in
5 min in both eyes

B. A 42-year-old woman, regular blood donor up to recently, with new-onset
xerophthalmia and arthralgias, positive anti-SSA/Ro antibodies, positive
anti-CCP, and focus score of 1 in MSGB

C. A 50-year-old man with tracheostomy, complaining of sicca symptoms,
fatigue, and diffuse musculoarticular pain, with unstimulated salivary flow
of 0.5 ml/15 min

D. A 64-year-old woman with total unstimulated salivary flow of 0.5 ml/15
min, positive anti-SSA/Ro and anti-SSB/La antibodies, positive ACA and
MALT lymphoma from minor salivary gland biopsy

E. A 60-year-old man with xerophthalmia, xerostomia, chronic dry cough,
abnormal objective ocular tests, intense lymphocytic infiltration in MSGB,
salivary gland enlargement, subclinical jaundice, and bilateral
hydronephrosis

F. A 26-year-old woman, recently treated for Chlamydia infection, presenting
with sicca symptoms and fatigue, with Schirmer’s test of 3 mm and 4 mm
(in 5 min) in the right and left eye, respectively, and an initial assessment of
the MSGB showing lymphocytic infiltration

Correct answers: B, D
Feedback:

A. Score of 2 according to criteria. Autoimmune thyroiditis could account for
sicca symptoms. Further tests needed.

B. Recently tested for hepatitis and HIV since she is a blood donor. Score of 6
according to criteria. Anti-CCP presence does not exclude SS diagnosis
(anti-CCP-positive SS).

C. History on previous head and neck radiation should be recorded, as suspi-
cion of treated laryngeal cancer is raised (presence of tracheostomy). Not
fulfilling criteria.
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Score of 7 according to criteria, since MSGB with MALT is considered
positive. Lymphoma is no longer an exclusion criterion, and ACA-positive
SS patients are known to be at increased risk for lymphoma.

Suspicion of IgG4-related disease. Need more information on MSGB and
serum IgG4 levels.

This young woman recently had a sexually transmitted disease, so HIV and
HCYV infection need to be ruled out before classifying her as SS. More
information on the MSGB would also be helpful, as CD8+ lymphocytes are
usually the ones infiltrating salivary glands in HIV infection (in contrast to
predominant CD4+ lymphocytes in SS).

Which of the following set of features describing different female SS patients
confers the highest predicted risk for NHL?

A.

B.

Distal renal tubular acidosis, positive RF, photosensitive rash, filamentary
keratitis, reduced unstimulated salivary flow rate, and dental caries
Raynaud’s phenomenon, livedo reticularis, parotid gland enlargement,
lymphadenopathy, positive anti-TPO, and positive anti-TG

Arthralgias, fatigue, abnormal ocular staining test, reduced unstimulated
salivary flow, positive anti-SSA/Ro antibodies, and positive anti-CCP
Monoclonal gammopathy, positive RF, positive anti-SSA/Ro, low C4 lev-
els, lymphadenopathy, submandibular gland enlargement, and Raynaud’s
phenomenon

Monoclonal gammopathy, positive anti-SSA/Ro and anti-SSB/La antibod-
ies, elevated yGT, C3 and C4 hypocomplementemia, positive anti-thyroid
antibodies, lymphadenopathy, and Raynaud’s phenomenon

Correct answer: D
Feedback: Selection of the correct answer is based on the predictive score tool
for SS-associated lymphoma, as seen in Fig. 10.8.

oaw>

E.

One positive factor only (3.8% probability of NHL).

Three positive adverse features (39.9% probability of NHL).

One positive factor only (3.8% probability of NHL).

All seven identified independent predicting factors are met, which means
100% probability of developing lymphoma.

Five positive predisposing factors (39.9% probability of NHL).

Which of the following sentences are true?

A.

B.

Ultrasound of major salivary glands has replaced sialography and scintigra-
phy in recently revised SS classification criteria (2016).

Type I interferon signature is more prominent in SS-associated lymphoma
cases.

Epithelial cells in salivary glands have an active role in SS
etiopathogenesis.

BAFF levels in patients’ serum closely follow lymphoma flares and remis-
sions and may therefore be used for follow-up.
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E. MTHFR gene variants have been found to confer increased risk for MALT
lymphomas in the context of SS.

F. MALT lymphomas localized in the salivary glands should ideally be moni-
tored closely, without need for immediate treatment.

Correct answers: C, F

Feedback:

A. Not included in criteria yet but promising results and potential future role in
diagnosis.

B. IFNy (IFN type II) is more prominent in lymphoma.

D. BAFF levels are found elevated even years after lymphoma remission.

E. MTHFR gene variants are linked to some cases of non-MALT lymphomas.

Which of the following diagnostic tests does not have a place in high-risk SS
patients monitoring for MALT lymphoma?

CT chest

CT abdomen

Colonoscopy

Upper GI endoscopy

Serum protein electrophoresis and immunofixation

Routine laboratory panel, including LDH and 2 microglobulin

Tmo QW

Correct answer: C

Feedback:

A, B. CTs are commonly used for diagnosis or follow-up of MALT lymphoma
in patients with severe adverse predictors or relevant history.

C. MALT lymphoma is not found in the bowel; thus, colonoscopy is an unnec-
essary test.

D. Stomach is a common site for the development of MALT lymphoma.

E. Protein electrophoresis and immunofixation might show hypergammaglobu-
linemia and monoclonality, which could mean malignant transformation in
some cases.

F. Routine laboratory tests are necessary in follow-up anyway and rise in LDH
or f2 microglobulin could be linked to lymphoma development or reappear-
ance after treatment.

Which of the following tests would you recommend as the next diagnostic step
for a patient complaining about xerostomia/xerophthalmia, who is reluctant to
undergo MSGB and has a positive anti-SSA/Ro result?

Sialography

Scintigraphy

Major salivary gland ultrasound
Rose bengal ocular staining
Unstimulated salivary flow
Tear breakup time

TmO QW

Correct answer: E
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Feedback:
A, B. Sialography and scintigraphy are no longer included in SS classification
criteria (2016).
C. Ultrasound is not included in SS classification criteria, despite showing
promising results.
D, E. Since anti-Ro are positive (3 points), 1 more point for SS classification is
required, meaning either an abnormal, objective ocular test or unstimulated
salivary flow rate measurement. The latter is the easiest and cheapest way to
reach diagnosis. Furthermore, lissamine green is preferred over rose bengal for
ocular staining, nowadays, since it is less irritant.
F. TBUT is not included in SS classification criteria, despite being commonly
used to objectify ocular dryness.
Which of the following etiopathogenetic events have been proven to contribute
to SS-related lymphoma development?

Multiple answers eligible

Persistent stimulation of autoreactive B cells
Chromosomal translocations

Coxsakievirus infection

Epstein-Barr virus infection

P53 mutations

. BAFF polymorphisms

mmY QW

Correct answers: A, B, E, F
Feedback:

A. True.

B. Over-expression of Bcl-2, for example, is due to a translocation involving
chromosomes 14 and 18.

C, D. These viruses have been suggested as possible triggering factors for SS
etiopathogenesis, but not proven to contribute to disease onset or associated
lymphoma development.

E. True.

F. True.

Which of the following sentences is true?

A. Secondary SS is diagnosed when sicca symptoms appear in the context of
hepatitis C or HIV infection.

B. Germinal center-like structures are well-defined formations in MSGBs of
SS patients, associated with late disease onset.

C. Males are not affected by SS as much as women, and even if they do, they
present with milder symptoms.

D. MSGBs only have a place in SS diagnosis, and if classification criteria are
met anyway, patients should not undergo this invasive procedure.

E. Ocular staining score and TBUT can be used interchangeably to objectify
ocular involvement in SS, according to the latest classification criteria of
2016.
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F. SS classification criteria cannot be used in patients who do not experience
oral and/or ocular dryness, since sicca symptoms are considered to be the
disease hallmark.

G. SS is one of the most common systemic autoimmune diseases, accompa-
nied by the highest risk for lymphoma development among them.

Correct answer: G
Feedback:

A. Active hepatitis C and HIV infection are among exclusion criteria. The term
“secondary” has previously been used to describe sicca symptoms occur-
ring in the context of another systemic autoimmune disease and tends to be
replaced nowadays by the more accurate “SS-associated disease.”

B. There is lack of uniform criteria for the identification of GC-like structures
in MSGBs, and their documented association with more severe disease gen-
erally leads to earlier disease diagnosis.

C. Male SS patients have been suggested to present with more severe disease
phenotype, despite being fewer than women.

D. MSGBs histopathological characteristics have a major prognostic value and
are therefore also used in patients’ risk stratification.

E. TBUT is not included in SS classification criteria of 2016.

F. Patients scoring in at least one domain of ESSDAI (having systemic involve-
ment) are now also considered for SS diagnosis according to the latest clas-
sification criteria, even in the absence of sicca symptoms.
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