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Chapter 1

General introduction
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 1distinguish pSS from sSS, ignoring the difference in pathophysiology underlying 
in pSS and sSS [12]. In search of widely accepted criteria, the ACR-EULAR criteria 
have been developed and recently published [13]. These criteria combine features 
of the ACR and AECG criteria, based on methodology consistent with current ACR 
and EULAR guidelines (Table 3) [12,13].

Recent discussion has focused on the accuracy of ultrasonography to assess the 
involvement of the major salivary glands and eventually to diagnose the disease 
with less invasive diagnostic procedures [17]. Ultrasonography is a non-invasive, 
inexpensive, widely available, easily accessible and non-irradiating imaging mo-
dality [18]. The sensitivity and specificity of ultrasound have been so far primarily 
compared to the existing criteria and the labial gland biopsy and thus it remains 
unknown how ultrasound performs compared to parotid gland biopsy. Addition-
ally, the ultrasonographic characteristics of the major salivary glands in patients 
with pSS have been mainly compared to healthy or non-SS sicca controls. In fact, 
no proper disease controls for Sjögren’s syndrome were studied, i.e., patients di-
agnosed with a systemic disease that may involve the major salivary glands, may 
cause dry mouth or may even have similar histopathological features as pSS, like 
sarcoidosis, amyloidosis, human immunodeficiency virus (HIV) infection and hepa-
titis C virus (HCV) infection. Currently, well designed studies investigating the reli-
ability and validity of ultrasonography in diagnosing pSS are rather scarce.

Treatment

Until recently, treatment of patients with SS was limited to reducing the feeling of 
dryness. Thus, substitution therapy as well as salivary and tear stimulation were 
the main treatment modalities [19]. In case of extra-glandular and systemic mani-
festations, corticosteroids and biological disease-modifying anti-rheumatic drugs 
(DMARDS), such as tumor necrosis factor (TNF) inhibitors, interferon-a (IFN-a), B-
depletion therapy and modulation of the CD28-mediated T-cell co-stimulation, 
have been investigated [20,21]. 

The outcomes between trials are, however, variable [22] and for that, several fac-
tors may be held accountable. The way disease activity is defined differs greatly 
between studies; the European League Against Rheumatism EULAR Sjögren’s Syn-
drome Disease Activity Index (ESSDAI) [23] is currently the most frequently used 
index. Recently, the Sjögren’s Syndrome Response Index (SSRI) [24] has been pro-
posed. Additionally, there are no standardized guidelines to assess the histopatho-
logical characteristics of the salivary gland tissue of patients with SS. Interestingly, 
the fact that so far it could not be predicted if a patient will respond or not to medi-
cation has made treatment decision more complicated. As a result, there is, so far, 
no agreement in the treatment of patients with SS. 

Sjögren’s syndrome (SS) is a common systemic disease, second to rheumatoid 
arthritis (RA), with a prevalence of 60.8 (95% CI: 43.7 to 77.9) cases per 100,000 
inhabitants in the total population [1]. SS commonly affects the exocrine glands, in 
particular the salivary and lacrimal glands, resulting in a sensation of dry eyes (kera-
toconjunctivitis sicca) and dry mouth (xerostomia) [2]. SS can be distinguished in 
primary Sjögren’s syndrome (pSS), in case no other autoimmune disease is pres-
ent, and secondary Sjögren’s syndrome (sSS), in case additional connective tissue 
diseases are present, such as RA, systemic lupus erythematosus (SLE), scleroder-
ma and mixed connective tissue disease.

Although the exact pathogenetic mechanism has not been fully elucidated, in pa-
tients with SS both the minor and major salivary glands as well as the lacrimal 
glands are characteristically infiltrated by mononuclear lymphoid cells [3]. The 
classic glandular lesion is composed of a periductal lymphoid infiltrate of T and B 
lymphocytes, whose distribution may vary according to lesion severity. The peri-
ductal localization of the infiltrate emphasizes the critical role of the epithelium in 
the development of the disease. In addition to lymphoid cells, also a wide variety 
of non-lymphoid cells can be found within the infiltrate; in fact, all elements re-
sponsible to carry out (auto)immune responses may be present. 

A central role in the pathogenesis of SS is attributed to B-cells, which are found to 
be hyperactive [4]. In line with this finding, patients with pSS have an increased 
risk of developing lymhoproliferative diseases, which is about 4% during the first 5 
years, 10% at 15 years and 18% after 20 years post-diagnosis [5]. Forty eight to 75% 
of these lymphomas are of mucosa-associated lymphoid tissue (MALT) lymphoma 
type [6-8]. Most commonly, the MALT lymphomas arise in the parotid glands and 
are usually accompanied by a persistent unilateral glandular enlargement. Recur-
rent swelling, however, of the major salivary glands is a very common phenom-
enon in patients with SS, but contrary to swelling associated with MALT lymphoma, 
it is usually bilateral, non-painful to slightly tender and intermittent in nature.

Diagnosis

A joint study of the American European Consensus Group (AECG) presented in 
2002 the revised AECG classification criteria for SS. To date, the AECG criteria 
are the most widely used classification criteria (Table 1) [9]. The AECG criteria are 
composed of subjective symptoms (dry eyes and dry mouth, Criterion I and II), 
objective signs (keratoconjuctivitis sicca and salivary gland involvement, Criterion 
III and V) and histopathological (Criterion IV) and serological findings (Criterion VI). 
Albeit the aforementioned classification criteria were developed to be used as a 
research tool to define homogenous groups of patients, they are broadly used in 
clinical practice as a diagnostic tool. Due to the emergence of biologic agents, the 
American College of Rheumatology (ACR) proposed new classification criteria for 
SS, based merely on objective tests (Table 2) [11]. Of note, the ACR criteria do not 
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e-Patient education

Persons experiencing xerostomia or persons being diagnosed and treated for pSS, 
like any other online health information seeker, may be prone to search the Internet 
for background knowledge. An interview-based research in seven European coun-
tries, deduced that 71% of the e-consumers went online for health purposes [25]. 
Moreover, internet is becoming an increasingly popular source of health informa-
tion as well as a potential communication channel among e-health seekers [25,26]. 
Internet is also believed to have the power to modify patient-doctor relationships 
by encouraging patients in the management of their health through a more shared 
decision making approach [27]. By gaining knowledge over aetiology and underly-
ing conditions, impact on daily activities, and treatment strategies, patients can 
become more compliant, and at the same time, more active, keeping pace with 
the international trend in healthcare field [28]. To date, the quality of the online 
information about xerostomia and pSS is sparsely studied.

Table 1: Revised AECG classification criteria for SS [9].

I. Ocular symptoms: a positive response to at least one 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?

II. Oral symptoms: a positive response to at least one of the following questions:
1. Have you had a daily feeling of dry mouth for more than 3 months?
2. Have you had recurrently or persistently swollen salivary glands as an adult?
3. Do you frequently drink liquids to aid in swallowing dry food?

III. Ocular signs—that is, objective evidence of ocular involvement defined as a positive result 
for at least one of the following two tests:
1. Schirmer’s I test, performed without anaesthesia (<5 mm in 5 minutes)
2. Rose bengal score or other ocular dye score (>4 according to van Bijsterveld’s scoring sys-
tem) [10]
IV. Histopathology: In minor salivary glands (obtained through normal-appearing mucosa) fo-
cal lymphocytic sialoadenitis, evaluated by an expert histopathologist, with a focus score >1, 
defined as a number of lymphocytic foci (which are adjacent to normal-appearing mucous acini 
and contain more than 50 lymphocytes) per 4 mm2 of glandular tissue
V. Salivary gland involvement: objective evidence of salivary gland involvement defined by a 
positive result for at least one of the following diagnostic tests:
1. Unstimulated whole salivary flow (<1.5 ml in 15 minutes)
2. Parotid sialography showing the presence of diffuse sialectasias (punctate, cavitary or de-
structive pattern), without evidence of obstruction in the major ducts
3. Salivary scintigraphy showing delayed uptake, reduced concentration and/or delayed excre-
tion of tracer
VI. Autoantibodies: presence in the serum of the following autoantibodies:
   Antibodies to Ro(SSA) or La(SSB) antigens, or both
For primary SS
In patients without any potentially associated disease, primary SS may be defined as follows:
a. The presence of any 4 of the 6 items is indicative of primary SS, as long as either item IV 
(Histopathology) or VI (Serology) is positive
b. The presence of any 3 of the 4 objective criteria items (that is, items III, IV, V, VI)
c. The classification tree procedure represents a valid alternative method for classification, al-
though it should be more properly used in clinical-epidemiological survey
For secondary SS
In patients with a potentially associated disease (for instance, another well defined connective 
tissue disease), the presence of item I or item II plus
any 2 from among items III, IV, and V may be considered as indicative of secondary SS
Exclusion criteria:
Past head and neck radiation treatment
Hepatitis C infection
Acquired immunodeficiency syndrome (AIDS)
Pre-existing lymphoma
Sarcoidosis
Graft versus host disease
Use of anticholinergic drugs (since a time shorter than 4-fold the half life of the drug)

Table 2: The ACR classification criteria for SS [11].

The classification of SS, which applies to individuals with signs/symptoms that may be sug-
gestive of SS, will be met in patients who have at least 2 of the following 3 objective features:

1. Positive serum anti-SSA/Ro and/or anti-SSB/La or (positive rheumatoid factor and ANA titer 
≥1:320)
2. Labial salivary gland biopsy exhibiting focal lymphocytic sialadenitis with a focus score ≥1 
focus/4 mm2 
3. Keratoconjunctivitis sicca with ocular staining score ≥3 (assuming that individual is not cur-
rently using daily eye drops for glaucoma and has not had corneal surgery or cosmetic eyelid 
surgery in the last 5 years)

Exclusion criteria
History of head and neck radiation treatment
Hepatitis C infection
Acquired immunodeficiency syndrome
Sarcoidosis
Amyloidosis
Graft versus host disease
IgG4-related disease
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 1Table 3: American College of Rheumatology/European League Against Rheumatism classifica-
tion criteria for primary Sjögren’s syndrome [13]: The classification of primary Sjögren’s syndrome 
applies to any individual who meets the inclusion criteria,* does not have any of the conditions 
listed as exclusion criteria,† and has a score of ≥4 when the weights from the five criteria items 
below are summed: 

Item Weight/score

Labial salivary gland with focal lymphocytic sialadenitis and focus score of 
≥1 foci/4 mm2‡

3

Anti-SSA (Ro) 3

Ocular Staining Score ≥5 (or van Bijsterveld score ≥4) in at least one eye§¶ 1

Schirmer’s test ≤5 mm/5 min in at least one eye§ 1

Unstimulated whole saliva flow rate ≤0.1 mL/min§** 1

*These inclusion criteria are applicable to any patient with at least one symptom of ocular or oral 
dryness, defined as a positive response to at least one 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 three 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 in whom there is suspicion of SS from the European League Against Rheumatism SS 

Disease Activity Index questionnaire (at least one domain with a positive item).
† Exclusion criteria include prior diagnosis of any of the following conditions, which would ex-
clude diagnosis of SS and participation in SS studies or therapeutic trials because of overlapping 
clinical features or interference with criteria tests:

(1) history of head and neck radiation treatment 
(2) active hepatitis C infection (with confirmation by PCR) 
(3) AIDS 
(4) sarcoidosis 
(5) amyloidosis 
(6) graft-versus-host disease 
(7) IgG4-related disease
 ‡ The histopathologic examination should be performed by a pathologist with expertise in 

the diagnosis of focal lymphocytic sialadenitis and focus score count, using the protocol 
described by Daniels et al. [14].

 § Patients who are normally taking anticholinergic drugs should be evaluated for objective 
signs of salivary hypofunction and ocular dryness after a sufficient interval without these 
medications in order for these components to be a valid measure of oral and ocular dry-
ness.

 ¶ Ocular Staining Score described by Whitcher et al. [15]; van Bijsterveld score described 
by van Bijsterveld [10]

 ** Unstimulated whole saliva flow rate measurement described by Navazesh and Kumar 
[16].

Aim of the thesis

The overall aim of the research described in this thesis was to assess new chal-
lenges and trends in the diagnosis, treatment and e-education of patients with 
pSS. Specific aims were to:

1.  examine the accuracy of ultrasonography of the major salivary glands in diag-
nosing pSS.

2.  assess on a histopathologic level the effect of rituximab treatment in patients 
with pSS and to identify biomarkers that may predict responsiveness.

3.  assess the qualitative standards of the distributed via Internet sites and You-
Tube information on xerostomia and pSS.
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