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23.1 Introduction

Although primary Sjogren’s syndrome (pSS) mainly affects the exocrine glands,
resulting in a wide range of disturbing sicca symptoms (such as dry mouth, dry
eyes, xerotrachea, dry vagina), extraglandular disease manifestations also occur in a
non-negligible percentage of patients.

As a matter of fact, more than two-thirds of patients present systemic features
[1-3] which are severe in about 10-20 % [4-8]. A comparison of the prevalence of
extraglandular manifestations in several pSS cohorts reveals substantial variability
which can be linked to disparities in the specific study populations, recruitment
sources, classification criteria used for pSS, and methods for assessing and defining
such complications (Table 23.1).

The spectrum of pSS may therefore range from a benign, slowly progressive,
autoimmune exocrinopathy to a heterogeneous and potentially fatal systemic disor-
der characterized by an increased risk of non-Hodgkin’s lymphoma (NHL). In some
patients the disease starts with nonspecific manifestations such as arthralgias,
Raynaud’s phenomenon, purpura, or other uncommon systemic manifestations [9].
Longer disease duration and younger age at diagnosis are associated with severe
extraglandular pSS complications. It seems that the presence of multiple serological
markers, such as low C3/C4, hypergammaglobulinemia, cryoglobulins, and
rheumatoid factor positivity can help in the early identification of patients prone to
present non-exocrine manifestations [7, 10, 11]. Similarly, a high focus score for
ectopic and germinal center formation in minor salivary glands, which occurs in

R. Priori * A. Minniti * G. Picarelli * G. Valesini ()
UOC Reumatologia, Sapienza Universita di Roma, Via Policlinico 155, Rome 00161, Italy
e-mail: guido.valesini@uniromal..it

© Springer International Publishing Switzerland 2016 319
D. Roccatello, L. Emmi (eds.), Connective Tissue Disease:

A Comprehensive Guide-Volume 1, Rare Diseases of the Immune System 5,

DOI 10.1007/978-3-319-24535-5_23


mailto:guido.valesini@uniroma1.it

iori et al.

R. Pr

320

wa)sAs snoarau [eroydrad N J

(% ¥) 81 - - - - (S'%) 05 ewoydwi
(% 91) 0L (% 6) 16 (% LY) 0T (%) Ly (% 02) 2T ($'6) 901 JUSWIATOAUT U
(% 91) 0L (% 11) 011 - (% L) 6T (% 12) € (€9) 68 JUQUWISA[OAUT SN
(% 1) S (% 11) Tl - (% 6) LE - #'$) 09 JUSUWIDAJOAUT SUN']

(% T¥) 681 (% 81) L81 (% 9%¢€) 9v1 (% 91) 79 (% 09) s§ (t'17) 67|  uoudwouadyd s, pneukey
- (% S1) 051 - - (% T2 ¥t (% 11) €21 SLIYIY
(% 08) Tee (% 8%) 06% (% 6€) S91 (% LE) L¥1 (% SL) T8 (€19) €89 SEIS[eIYIY
(sTeak ‘S Fueaw)
€09 _ _ - G'9Fg'S ueow dn mof[oq
(S Fueaw)
- 9’ 0FL'8S - TLOFL8S - LEIFSLS uorsn[out Je a8y
(@S Fueow)
FIF9°¢S 87 0F €S (AR &Y S8'0FLTS €I¥79 8ECIFIIS SISOUSEIp Je 93y
(% 06) 00% (% £€6) LE6 (% $6) TOY (% €6) €LE (% L6) LOT (% L'S6) L901 (orewoy) X8
(847 0101 wy 00% 011 SITL N suaned

[9] ' 30 [oMeIA [1] [s] [2] e | [¥] Te1e ereeAOlIDd [L] Te 30 wipreg

‘Te 19 s[ese)-sowrey

‘[& 19 souewey

0JSeLIR)-BIOIRD)

sainjeay re[npueSenxe pue omyderSowop sjuoned L°€T d|qeL



23 Extraglandular Involvement in Sjégren’s Syndrome 321

SJOGREN S.
EXTRAGLANDULAR

MANIFESTATIONS
AT A GLANCE

Fig.23.1 Extraglandular manifestations in pSS

about one-quarter of patients with pSS, is associated with more severe disease and
the risk of developing lymphoma [12-16]. All these features can be useful aids for
screening possible candidates to more aggressive treatment.

Several attempts have been made to draft a sound classification system for the
disease features that would be useful for patient monitoring and scientific communi-
cation as well as for distinguishing clinically relevant disease subsets. Clinical mani-
festations can be classified as glandular and extraglandular [17], or more accurately,
taking the concept of autoimmune epithelitis into account [18], into exocrine and
non-exocrine, and thereafter assembled into subgroups (Fig. 23.1) [19, 20].

More simply, systemic manifestations can be divided into four groups: non specific,
those caused by the extension of lymphocytic infiltration into parenchimal organs,
those immune complexes mediated and lymphoproliferative complications [9].

23.2 Constitutional Signs and Symptoms

Constitutional symptoms such as chronic fatigue, sleep disturbance, low-grade
fever, myalgias, and widespread pain are frequent and can have a negative impact
on the patients’ daily life. As a matter of fact, pSS patients experience significant
functional disability compared to age-matched healthy controls [21]. Fatigue,
tiredness, and widespread pain are, without a doubt, among the most common
symptoms in pSS and are reported by 68-85 % of patients [22-25]. Their



322 R. Priori et al.

underlying mechanisms are still unknown. An association between fibromyalgia
(FM) and SS has been reported, though with conflicting evidence [25-28], while
others have described mild histopathological signs of myositis in patients affected
by SS [29]. Psychosocial variables are determinants of fatigue, but only partially
account for it, and the relationship between fatigue and depression in pSS is not
clear [30]. Lastly, some authors have hypothesized that fatigue, widespread pain,
anxiety, and depression, so frequently affecting SS patients, may be explained by
autonomic nervous system disturbances [31]. Patients describe their fatigue as an
ever-present, fluctuating, and non-relievable lack of vitality [32].

Sleep disturbances and excessive daytime sleepiness have been reported in
patients with pSS [33-36] related to a wide spectrum of causes: fibromyalgia, mood
disorders, muscle and joint pain, night sleep restriction linked to the need to awake
up and drink water because of the xerostomia, restless leg symptoms, and a con-
comitant obstructive sleep apnea syndrome (OSAS), which has been reported with
a higher prevalence in pSS patients [37—40]. Fever has been reported in 6-41 % of
pSS cases, more often at onset in those with neurological involvement or other
extraglandular features [41, 42].

23.3 Neurological Manifestations

Nervous system complications are part of the clinical spectrum of pSS and can be
peripheral or, to a lesser extent, central. The prevalence of neurological involvement
is controversial mainly because of differences in the methodological approach used
to assess it and in the criteria adopted to classify patients; however, it ranges between
11 and 70 %. Neurological manifestations can precede pSS diagnosis, thus repre-
senting a diagnostic challenge in the absence of other clear symptoms [43, 44].

While peripheral nervous system (PNS) dysfunction is a well-known aspect of pSS
that usually appears in older patients, central nervous system (CNS) involvement is
more frequently overlooked and misdiagnosed even if it has recently gained more
attention than in the past. Diffuse, non-focal neurological manifestations are the most
frequent manifestations and include a variety of features, such as cognitive deficits,
psychiatric abnormalities, and migraine; however, focal defects associated with menin-
goencephalitis, transverse myelitis, and subarachnoid hemorrhage may also occur. In
patients with a relapsing—remitting course of disease, CNS involvement may be indis-
tinguishable from multiple sclerosis [45, 46]. Both migraine and tension-type head-
aches are very common in pSS patients [47]. Anti-Ro/SSA antibodies have been related
to more severe and progressive cases and to the presence of MRI, CT, and angiographic
abnormalities, while other autoantibodies, such as antiphospholipid and anti-P ribo-
somal protein, appear to play a secondary role in SS.

The clinical spectrum of PNS complications is broad and includes (1) pure sen-
sory neuropathy, which presents with distal symmetric sensory loss due to axonal
degeneration of sensory fibers, sensory ataxia due to loss of proprioceptive large
fibers associated with dorsal root ganglionitis, or small fiber sensory neuropathy
due to degeneration of cutaneous axons, which presents with painful dysesthesias
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(a skin biopsy to evaluate the loss or reduction of nerve fiber density is required to
diagnose the latter, which appears to be the most common neuropathy in pSS); (2)
sensorimotor polyneuropathy affecting sensory and motor axons, generally associ-
ated with palpable purpura and cryoglobulinemia and a higher risk of developing
lymphoma; and (3) more infrequent forms, including autoimmune demyelinating
neuropathy, mononeuropathy, mononeuropathy multiplex, and autonomic
neuropathy.

The clinical heterogeneity of PNS involvement and the lack of a standardized
approach for diagnosis make it difficult to accurately calculate prevalence and to
determine clinical associations and risk factors [48, 49].

23.4 Cardiovascular Manifestations

More than 10 % of patients with pSS present Raynaud’s phenomenon (RP), which
is probably its most common vascular feature. RP may represent the first clinical
sign at onset suggesting a diagnosis of pSS, but it may also identify a specific subset
of patients with anti-centromere (ACA) antibodies, suggestive of overlapping sys-
temic sclerosis (SSc) [50, 51].

The links between pSS and cardiovascular (CV) disease have only recently been
evaluated, though with conflicting results. SS patients seem to be more likely to
experience known CV risk factors, such as hypertension, diabetes mellitus, and dys-
lipidemia, than age- and sex-matched healthy controls. Such features do not com-
pletely explain subclinical accelerated atherosclerosis, a recently recognized feature
of the disease, which might predispose to CV death [52-54]. However, it is not clear
whether an increase in CV death occurs in pSS, even if a recent study demonstrated
a higher risk of cerebrovascular events and myocardial infarction [55].

Clinically overt heart disease is infrequent. However, recent echocardiographic
studies showed that asymptomatic cardiac involvement, mainly pericarditis and dia-
stolic dysfunction, is not rare in pSS [56-60].

23.5 Renal Manifestations

Renal involvement in pSS is relatively rare and may precede the onset of sicca
symptoms. Renal involvement in pSS consists primarily of interstitial nephritis
and, less commonly, immune complex glomerulonephritis. Interstitial nephritis
(IN) is characterized by the presence of lymphocytes, plasma cells, and mono-
cytes in the interstitium combined with tubular atrophy and fibrosis. The major-
ity of the infiltrating cells have a CD4+ cell phenotype, resembling the lesions in
the salivary glands [61]. The clinical presentation may include hyposthenuria,
overt or latent distal renal tubular acidosis (RTA) (type I), and, less commonly,
Fanconi syndrome (RTA) (type II). RTA may be present in 22-30 % of pSS
patients [62]. Unlike interstitial nephritis, glomerulonephritis (GN) is a late
sequela in the course of the disease and is strongly correlated to more
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generalized small-vessel involvement. GN presents as palpable purpura, periph-
eral neuropathy, or B-cell lymphoma [63].

In addition, chronic interstitial cystitis (IC) may occur in pSS. IC, also
known as painful bladder syndrome, is a chronic inflammatory disease of the
bladder of unknown etiology, occurring mainly in women and primarily during
middle age. Patients usually present with irritative symptoms, such as urinary
frequency, urgency, nocturia, and suprapubic, urethral, and perineal pain, but
no infectious organisms are detected in the urine. Histopathological study of
the bladder shows mucosal edema and mononuclear cell infiltration of the
interstitium [64].

23.6 Gastrointestinal Manifestations

Any part of the gastrointestinal (GI) system, from the mouth, esophagus, and bowel to
the liver and pancreas, can be involved in pSS as it is an epithelitis, which primarily
affects exocrine glands. Dysphagia, occurring in 30-80 % of cases, is partly due to
xerostomia, but also to esophageal dysfunction. Dyspepsia is less common; mild atro-
phic changes in the antrum may be observed more frequently in patients with pSS
than in controls, but severe mucosal atrophy is rare [65]. Whether the incidence of
Helicobacter pylori is higher in pSS is still controversial, but this organism has been
associated with MALT lymphomas in pSS [66]. Documented intestinal involvement
is rare to absent in large series [65]. Hepatomegaly and abnormal liver function tests
(LFT) have been found in up to 25 % of pSS patients [67]. The most frequent causes
of liver disease in pSS are primary biliary cirrhosis (PBC), autoimmune hepatitis
(AH), nonalcoholic fatty liver disease, and, above all, chronic hepatitis C virus (HCV)
infection [68]. Hepatomegaly occurs in 11-21 % of patients, while abnormal LFTs
are found in 10-49 % of patients, although usually mild and without clinical signifi-
cance. PBC and pSS share several features (skewed sex prevalence, common effector
mechanisms acting on the same target, i.e., the epithelium), and they occasionally
overlap [69]; in such cases, PBC tends to be pathologically mild, with a propensity for
slow progression, as assessed clinically, biochemically, and histologically [70]. AH
has been reported in 0-7 % of patients with pSS [65]. HCV infection may be associ-
ated with sicca complaints and the presence of serum cryoglobulins. As a matter of
fact, besides hepatocytes and lymphocytes, HCV seems to show a special tropism for
lacrimal and salivary epithelial cells, while chronic focal sialoadenitis, resembling
what is seen in pSS, may be observed in approximately 50 % of HCV-infected patients
eliminare [71]. However, sicca symptoms seem to be less frequent and milder in
HCV-infected patients. Histological examination of salivary glands in HCV-infected
patients shows different aspects compared to what is observed in pSS patients: lym-
phocytic infiltrates are often located in the pericapillary area rather than around the
glandular ducts and the lymphocytic subpopulations that are present in the glandular
infiltrates appear to be different and sometimes show a predominance of CD8+ T
lymphocytes. Lastly, specific autoantibodies for pSS are not detectable in the sera of
HCV-infected patients. As compared to the healthy population, a higher percentage of
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patients with either chronic HCV infection associated with mixed cryoglobulinemia
and hypocomplementemia or patients with pSS may develop B-cell lymphomas
[72,73]. The possible relationship between frank SS and HCV infections is still under
debate, thus leading the American—European Consensus Group for the Classification
of SS to list HCV infections among the exclusion criteria for SS [74]. However, a true
overlap between HCV infection and pSS is possible, and various studies reported an
HCYV prevalence of 3-14 % among patients with previously identified pSS, which is
significantly higher than in the general population (1.2 %) [75]. These findings sug-
gest that HCV might be involved in SS pathogenesis [76, 77].

On the contrary, HBV infection does not seem to be higher in SS patients.

Since the pancreas is, in part, an exocrine gland, it can be affected in pSS patients.
Alterations of pancreatic enzymes and pancreatic exocrine dysfunction have been
reported in less than 40 % of patients; however, the latter is usually both mild and
subclinical [78]. Celiac disease (CD) has also been reported to occur in 4.5-14.7 %
of pSS patients [79, 80], and identifying patients who present mild or atypical
symptoms is necessary [81].

23.7 Skin Manifestations

Cutaneous manifestations, which are generally classified as vasculitic and non-
vasculitic, are part of the spectrum of the extraglandular features of pSS, even if
they are responsible for increased disease activity in only 8.6 % of patients at diag-
nosis and in 13.4 % at any time during the disease course [82]. Skin dryness has
been shown to be a very common symptom in pSS, with frequency varying from 23
to 68 % and usually presenting with 2 non-specific pruritus and a sensation of dry-
ness. The mechanism that is responsible for skin xerosis has not been fully eluci-
dated, but since decreased sweating has been reported in pSS patients, impairment
of the sweat glands has been hypothesized [83].

The most common vasculitic lesion is palpable purpura. This usually appears in
the lower limbs as recurrent crops of round, pink, separated, or confluent lesions
turning purple and brown within a few days and finally resolving or leaving a pale
brown stain. Cryoglobulinemic palpable purpura has been associated with lym-
phoma development and mortality. Hypergammaglobulinemic purpura is relatively
common in patients with pSS and may be associated with sensory peripheral neu-
ropathy. The skin lesions are non-palpable and are often associated with a higher
prevalence of anemia, elevated eritrosedimentation rate (ESR), hypergammaglobu-
linemia, rheumatoid factor, antinucleaar antibodies (ANA), and anti-Ro/SSA anti-
bodies [84]. The second most common form of inflammatory vascular disease is
urticarial vasculitis, which is characterized by smaller stinging or burning lesions
that usually persist for 24 h and often resolve in hyperpigmentation, indicating red
blood cell extravasation [85, 86]. Patients with pSS may also present a wide range
of non-vasculitic lesions. One of the most characteristic is annular erythema, which
is primarily reported in Asian patients with pSS [87, 88]. These cutaneous lesions
are annular, polycyclic, and photosensitive and are clinically identical to those seen
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in patients with subacute cutaneous lupus erythematosus with anti-Ro/SSA antibod-
ies. Some patients diagnosed with isolated, subacute cutaneous lupus erythemato-
sus may actually have underlying pSS. On the other hand, pSS patients with annular
erythema should be followed up to detect the possible evolution to systemic lupus
erythematosus [89]. Other manifestations include vitiligo, alopecia, angular cheili-
tis, eyelid dermatitis, anetoderma, and cutaneous lymphoma [90].

23.8 Hematological Manifestations

Hematological abnormalities are rather common in pSS. Normocytic normochromic
anemia is frequently observed, and various abnormalities can be observed in the
leukocyte counts, above all leukopenia, which is observed in 15-30 % of patients
with pSS [90]. Lymphopenia is quite often found, and granulocytopenia can be
observed as well. When the various lymphocyte subpopulations are considered, it has
been shown that 5-6 % of patients with pSS have CD4+ T lymphocytopenia [91, 92].
Lympoma development is the subject of other chapters.

23.9 Articular and Muscular Involvement

Musculoskeletal manifestations are very common in pSS patients; indeed, it is esti-
mated that up to 90 % of patients experience arthralgias, myalgias, fatigue, or morning
stiffness. Authors report arthralgias in 48-73.5 % of patients, whereas arthritis is
observed in up to 17 % of them. Joint symptoms may also appear prior to the classical
sicca manifestations in 30 % of cases. The pattern of joint involvement is usually that
of intermittent, symmetrical, polyarticular arthropathy affecting both small and large
joints [93]. The small joints of the hand, such as the metacarpophalangeal and interpha-
langeal joints, are frequently affected, resembling rheumatoid arthritis (RA) when
accompanied by synovitis. Unlike RA, arthritis in pSS is often non-erosive, even in the
presence of antibodies against cyclic citrullinated peptides (anti-CCP). Indeed, while
anti-CCP antibodies are an independent and predictive factor in the development of
erosions in RA, in pSS patients, this positivity along with other signs of an active
immunological profile (theumatoid factor, SSA or SSB isolation, cryoglobulinemia)
seems to be correlated to the presence of musculoskeletal involvement alone [94]. In
contrast, other authors demonstrated the presence of severe polyarthritis with features
of RA, including erosions, especially in patients with anti-CCP and selected alleles of
major histocompatibility complex (MHC) class II molecules [95]. Therefore, the ero-
sive nature of arthritis in the course of pSS remains controversial. Using ultrasonogra-
phy, which is a more sensitive method than classical radiology, the most frequently
observed sign is moderate-mild degree synovitis mainly involving the small joints of
the hand, wrists, and knees, although the ankles, hips, and shoulders may be involved
as well. Subclinical synovitis may also be observed in patients without any symptoms
of articular involvement [96], thus suggesting a higher prevalence of joint involvement
in the course of pSS. Myalgia and muscular weakness are other recurrent symptoms in
pSS patients, but to date, only a few studies have examined the prevalence of muscular
involvement. Although myositis occurs only in about 1.2-3 % of patients, higher
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percentages of subclinical myositis diagnosed by muscular biopsy may be observed
(5-73 %), and the histopathology is often characterized by perivascular inflammation
or interstitial myositis without the involvement of muscle fibers [29]. These features,
however, are common in several connective tissue diseases, and the clinical signifi-
cance is uncertain. There is some evidence that inflammatory myopathy in the course
of pSS could be interpreted as an overlapping syndrome [97-99] with a generally good
outcome and that only a low percentage of patients are resistant to therapy.

23.10 Pulmonary Involvement

The frequency of pulmonary involvement reportedly varies from 9 to 75 %,
depending on the detection method that is employed, on ethnic or environmental
factors, or on underdiagnosis due to few symptoms. The main findings include
small airway abnormalities and interstitial lung disease (ILD), which is often sub-
clinical or is accompanied by dry cough or dyspnea if symptomatic. An early study
[100] showed that lung involvement was common and mostly subclinical, with
lesions of the small bronchioles leading to significantly lower expiratory flow val-
ues. Most patients complained of dry cough without specific clinical findings.
Histological examination in 10 patients out of 61 in this cohort revealed the pres-
ence of peribronchial lymphocytic infiltrates, similar to those described in the exo-
crine glands. In the course of pSS, many ILD patterns may occur; it seems that the
most common features are: a diffuse, cellular interstitial pneumonia that can be
classified as non-specific interstitial pneumonia (NSIP) or lymphocytic interstitial
pneumonia (LIP) on the basis of the intensity of the inflammatory infiltrate (which
is greater in LIP) [101]. LIP is a lymphoproliferative disease with benign behavior,
characterized by polyclonal proliferation of lymphocytes and plasma cells in the
interstitium. LIP typically appears as ground-glass opacities with thin-walled cysts
on radiographic images. It was considered the most common pulmonary pSS mani-
festation, but now its prevalence is lower, perhaps because of the revisions in the
histopathological criteria for ILD, so that many cases that would previously have
been diagnosed as LIP are now diagnosed as NSIP [102]. Other patterns of ILD
include organizing pneumonia (OP), usual interstitial pneumonia (UIP), and dif-
fuse interstitial amyloidosis; moreover, the lung can also be the site of a primary
pulmonary lymphoma in pSS. Although lung involvement is relatively frequent in
pSS, there are limited data on prognosis. Some studies have suggested that pulmo-
nary manifestations of pSS do not worsen the prognosis. Indeed, a 10-year follow-
up of 30 British patients [103] showed that most of them had stable pulmonary
function with low mortality (15.4 %), while two Asian studies reported that the
mortality rate seems to be higher (27.3-30.3 %) [104, 105]. Therefore, more stud-
ies are needed to explore the relationship between pulmonary involvement and
mortality rate among pSS patients. Pulmonary arterial hypertension (PAH), a type
of lung involvement that is rarely observed in pSS, is a disease characterized by
vascular proliferation and remodelling of the small pulmonary arteries which
results in a progressive increase in pulmonary vascular resistance, thus leading to
right ventricular failure and death.



328

R. Priori et al.

References

10.

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

. Ramos-Casals M, Solans R, Rosas J et al (2008) Primary Sjogren syndrome in Spain: clinical

and immunologic expression in 1010 patients. Medicine 87:210-219

. Garcia-Carrasco M, Ramos-Casals M, Rosas J et al (2002) Primary Sjogren syndrome: clini-

cal and immunologic disease patterns in a cohort of 400 patients. Medicine 81:270-280

. Lin DF, Yan SM, Zhao W et al (2010) Clinical and prognostic characteristics of 573 cases of

primary Sjogren’s syndrome. China Med J 123:3252-3257

. Pertovaara M, Pukkala E, Laippala P et al (2001) A longitudinal cohort study of Finnish

patients with primary Sjogren’s syndrome: clinical, immunological, and epidemiological
aspects. Ann Rheum Dis 60:467-472

. Alamanos Y, Tsifetaki N, Voulgari PV et al (2006) Epidemiology of primary Sjogren’s syn-

drome in north-west Greece, 1982-2003. Rheumatology 45:187-191

. Martel C, Gondran G, Launay D et al (2011) Active immunological profile is associated with

systemic Sjogren’s syndrome. J Clin Immunol 31:840-847

. Baldini C, Pepe P, Quartuccio L et al (2014) Primary Sjogren’s syndrome as a multi-organ

disease: impact of the serological profile on the clinical presentation of the disease in a large
cohort of Italian patients. Rheumatology 53:839-844

. LiX, XuB,MaY etal (2015) Clinical and laboratory profiles of primary Sjogren’s syndrome

in a Chinese population: a retrospective analysis of 315 patients. Int J Rheum Dis
18:439-446

. Moutsopoulos HM (2014) Sjogren’s syndrome: a forty-year scientific journey. J Autoimmun

51:1-9
Baldini C, Pepe P, Luciano N et al (2012) A clinical prediction rule for lymphoma develop-
ment in primary Sjogren’s syndrome. J] Rheumatol 39:804-808

. Voulgarelis M, Ziakas PD, Papageorgiou A et al (2012) Prognosis and outcome of non-

Hodgkin lymphoma in primary Sjogren syndrome. Medicine 91:1-9

Daniels TE, Cox D, Shiboski CH et al (2011) Associations between salivary gland histo-
pathologic diagnoses and phenotypic features of Sjogren’s syndrome among 1,726 registry
participants. Arthritis Rheum 63:2021-2030

Theander E, Vasaitis L, Baecklund E et al (2011) Lymphoid organization in labial salivary
gland biopsies is a possible predictor for the development of malignant lymphoma in primary
Sjogren’s syndrome. Ann Rheum Dis 70:1363-1368

Risselada AP, Looije MF, Kruize AA et al (2013) The role of ectopic germinal centers in the
immunopathology of primary Sjogren’s syndrome: a systematic review. Semin Arthritis
Rheum 42:368-376

Risselada AP, Kruize AA, Goldschmeding R et al (2014) The prognostic value of routinely
performed minor salivary gland assessments in primary Sjogren’s syndrome. Ann Rheum Dis
73:1537-1540

Carubbi F, Alunno A, Cipriani P et al (2015) A retrospective, multicenter study evaluating the
prognostic value of minor salivary gland histology in a large cohort of patients with primary
Sjogren’s syndrome. Lupus 24:315-320

Fox RI, Howell FV, Bone RC, Michelson P (1984) Primary Sjogren’s syndrome: clinical and
immunopathological features. Semin Arthritis Rheum 14:7-103

Mitsias DI, Kapsogeorgou EK, Moutsopoulos HM (2006) Sjogren’s syndrome: why autoim-
mune epithelitis? Oral Dis 12:523-532

. Oxholm P, Asmunssen K (1996) Primary Sjogren’s syndrome: the challenge for classification

of disease manifestations. J Intern Med 239:467-474

Asmunssen K, Andersen V, Bendixen G et al (1996) A new model for classification of disease
manifestations in primary Sjogren’s syndrome: evaluation in a retrospective long-term study.
J Intern Med 239:475-482

Hackett KL, Newton JL, Frith J et al (2012) Impaired functional status in primary Sjogren’s
syndrome. Arthritis Care 64:1764-1767

Ng W, Bowman SJ (2010) Primary Sjogren’s syndrome: too dry and too tired. Rheumatology
49:844-853



23

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Extraglandular Involvement in Sjégren’s Syndrome 329

Barendregt PJ, Visser M, Smets E et al (1998) Fatigue in primary Sjogren’s syndrome. Ann
Rheum Dis 57:291-295

Tensing EK, Solovieva SA, Tervahartiala T et al (2001) Fatigue and health profile in sicca
syndrome of Sjogren’s and non-Sjogren’s syndrome origin. Clin Exp Rheumatol 19:313-316
Priori R, Iannuccelli C, Alessandri C et al (2010) Fatigue in Sjogren’s syndrome: relationship
with fibromyalgia, clinical and biological features. Clin Exp Rheumatol 28(Suppl 63):S82-S86
Ostuni P, Botsios C, Sfriso P et al (2002) Fibromyalgia in Italian patients with primary
Sjogren’s syndrome. Joint Bone Spine 69:51-57

Giles I, Isemberg D (2000) Fatigue in primary Sjogren’s syndrome: is there a link with the
fibromyalgia syndrome? Ann Rheum Dis 59:875-878

Tishler M, Barak Y, Paran D, Yaron M (1997) Sleep disturbances, fibromyalgia and primary
Sjogren’s syndrome. Clin Exp Rheumatol 15:71-74

Lindvall B, Bengtsson A, Ernerudh J et al (2002) Subclinical myositis is common in primary
Sjogren’s syndrome and is not related to muscle pain. J Rheumatol 29:717-725

Segal B, Thomas W, Rogers T et al (2008) Prevalence, severity and predictors of fatigue in
primary Sjogren’s syndrome. Arthritis Rheum 59:1780-1787

Mandl T, Hammar O, Theander E et al (2010) Autonomic nervous dysfunction development
in patients with primary Sjogren’s syndrome: a follow up study. Rheumatology
49:1101-1106

Mengshoel AM, Norheim KB, Omdal R (2014) Primary Sjogren’s syndrome: fatigue is an
ever-present, fluctuating, and uncontrollable lack of energy. Arthritis Care Res (Hoboken)
66:1227-1232

Gudbjornsson B, Broman JE, Hetta J, Hillgren R (1993) Sleep disturbances in patients with
primary Sjogren’s syndrome. Br J Rheumatol 32:1072-1076

Godaert GL, Hartkamp A, Geenen R et al (2002) Fatigue in daily life in patients with primary
Sjogren’s syndrome and systemic lupus erythematosus. Ann N 'Y Acad Sci 966:320-326
Walker J, Gordon T, Lester S et al (2003) Increased severity of lower urinary tract symptoms
and daytime somnolence in primary Sjogren’s syndrome. J Rheumatol 30:2406-2412
Tannuccelli C, Spinelli FR, Guzzo MP et al (2012) Fatigue and widespread pain in systemic
lupus erythematosus and Sjogren’s syndrome: symptoms of the inflammatory disease or
associated fibromyalgia? Clin Exp Rheumatol 30(6 Suppl 74):117-121

Westhoff G, Dorner T, Zink A (2012) Fatigue and depression predict physician visits and
work disability in women with primary Sjogren’s syndrome: results from a cohort study.
Rheumatology 51:262-269

Segal BM, Pogatchnik B, Holker E et al (2012) Primary Sjogren’s syndrome: cognitive
symptoms, mood, and cognitive performance. Acta Neurol Scand 125:272-278

Goodchild CE, Treharne GJ, Booth DA, Bowman SJ (2010) Daytime patterning of fatigue
and its associations with the previous nights discomfort and poor sleep among women with
primary Sjogren’s syndrome or rheumatoid arthritis. Musculoskeletal Care 8:107—-117
Usmani ZA, Hlavac M, Rischmueller M et al (2012) Sleep disordered breathing in patients
with primary Sjogren’s syndrome: a group controlled study. Sleep Med 13:1066—-1070
Wang HC, Chang K, Lin CY et al (2012) Periodic fever as the manifestation of primary
Sjogren’s syndrome: a case report and literature review. Clin Rheumatol 31:1517-1519
Fernandez-Molina G, Michel-Peregrina M, Bermtidez-Bermejo P et al (2012) Early and late
extraglandular manifestations in primary Sjogren’s syndrome. Clin Exp Rheumatol 30:455
Massara A, Bonazza S, Castellino G et al (2010) Central nervous system involvement in
Sjogren’ syndrome: unusual, but non unremarkable-clinical, serological characteristics and
outcomes in a large cohort of Italian patients. Rheumatology 49:1540-1549

Delalande S, de Seze J, Fauchais AL et al (2004) Neurologic manifestations in primary
Sjogren syndrome: a study of 82 patients. Medicine (Baltimore) 83:280-291

Moreira I, Teixeira F, Martins Silva A et al (2015) Frequent involvement of central nervous
system in primary Sjogren syndrome. Rheumatol Int 35:289-294

Morgen K, McFarland HF, Pillemer SR (2004) Central nervous system disease in primary
Sjogren’s syndrome: the role of magnetic resonance imaging. Semin Arthritis Rheum
34:623-630



330

47

48.

49.

50.

51.

52.

53.

54.

55

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

R. Priori et al.

. Gokcay F, Oder G, Celebisoy N et al (2008) Headache in primary Sjogren’s syndrome: a
prevalence study. Acta Neurol Scand 118:189-192

Mori K, lijima M, Koike H et al (2005) The wide spectrum of clinical manifestations in
Sjogren’s syndrome-associated neuropathy. Brain 128:2518-2534

Pavlakis PP, Alexopoulos H, Kosmidis ML et al (2012) Peripheral neuropathies in Sjogren’s
syndrome: a critical update on clinical features and pathogenetic mechanisms. J Autoimmun
39:27-33

Garcia-Carrasco M, Siso A, Ramos-Casals M et al (2002) Raynaud’s phenomenon in primary
Sjogren’s syndrome. Prevalence and clinical characteristics in a series of 320 patients.
J Rheumatol 29:726-730

Bournia VK, Vlachoyiannopoulos PG (2012) Subgroups of Sjogren syndrome patients
according to serological profiles. J Autoimmun 39:15-26

Vaudo G, Bocci EB, Shoenfeld Y et al (2005) Precocious intima-media thickening in patients
with primary Sjogren’s syndrome. Arthritis Rheum 52:3890-3897

Juarez M, Toms TE, De Pablo M et al (2014) Cardiovascular risk factors in women with
primary Sjogren’s syndrome: United Kingdom primary Sjogren’s syndrome registry results.
Arthritis Care Res 66:757-764

Perez-De-Lis M, Akasbi M, Siso A et al (2010) Cardiovascular risk factors in primary
Sjogren’s syndrome: a case—control study in 624 patient. Lupus 19:941-948

. Bartoloni E, Baldini C, Schillaci G et al (2015) Cardiovascular disease risk burden in primary
Sjogren’s syndrome: results of a population-based multicentre cohort study. J Intern Med
278(2):185-192

Rantapii-Dahlqvist S, Backman C, Sandgren H, Ostberg Y (1993) Echocardiographic find-
ings in patients with primary Sjogren’s syndrome. Clin Rheumatol 12:214-218

Mita S, Akizuki S, Koido N et al (1994) Cardiac involvement in Sjogren’s syndrome detected
by two dimensional ultrasonic cardiography. In: Homma M, Sugai S, Tojo T, Miyasaka N,
Akizuki M (eds) Sjogren’s syndrome — state of the art. Kugler, Amsterdam, pp 427430
Gyongyosi M, Pokorny G, Jambrik Z et al (1996) Cardiac manifestations in primary Sjogren’s
syndrome. Ann Rheum Dis 55:450-454

Manganelli P, Bernardi P, Taliani U et al (1997) Echocardiographic findings in primary
Sjogren’s syndrome. Ann Rheum Dis 56:568

Vassiliou VA, Moyssakis I, Boki KA, Moutsopoulos HM et al (2008) Is the heart affected in
primary Sjogren’s syndrome? An echocardiographic study. Clin Exp Rheumatol
26:109-112

Goules AV, Tatouli IP, Moutsopoulos HM et al (2013) Clinically significant renal involve-
ment in primary Sjogren’s syndrome: clinical presentation and outcome. Arthritis Rheum
65:2945-2953

Skopouli FN, Dafni U, lIoannidis JPA et al (2000) Clinical evolution and morbidity and mor-
tality of primary Sjogren’s syndrome. Semin Arthritis Rheum 29:296-304

Goules A, Masouridi S, Tzioufas AG et al (2000) Clinically significant and biopsy docu-
mented renal involvement in primary Sjogren’s syndrome. Medicine 79:241-249

Emmungil H, Kalfa M, Zihni FY et al (2012) Interstitial cystitis: a rare manifestation of pri-
mary Sjogren’s syndrome, successfully treated with low dose cyclosporine. Rheumatol Int
32:1215-1218

Ebert EC (2012) Gastrointestinal and hepatic manifestations of Sjogren syndrome. J Clin
Gastroenterol 46:25-30

Raderer M, Osterreicher C, Machold K et al (2001) Impaired response of gastric MALT-
lymphoma to Helicobacter pylori eradication in patients with autoimmune disease. Ann
Oncol 12:937-939

Abraham S, Begum S, Isenberg D (2004) Hepatic manifestations of autoimmune rheumatic
diseases. Ann Rheum Dis 63:123-129

Ramos-Casals M, Sanchez-Tapias JM, Parés A et al (2006) Characterization and differentia-
tion of autoimmune versus viral liver involvement in patients with Sjogren’s syndrome.
J Rheumatol 33:1593-1599



23

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Extraglandular Involvement in Sjégren’s Syndrome 331

Selmi C, Meroni PL, Gershwin ME (2012) Primary biliary cirrhosis and Sjogren’s syndrome:
autoimmune epithelitis. J Autoimmun 39:34-42

Hatzis GS, Fragoulis GE, Karatzaferis A et al (2008) Prevalence and long term course of
primary biliary cirrhosis in primary Sjogren’s syndrome. J Rheumatol 35:2012-2016
Loustaud-Ratti V, Riche A, Liozon E et al (2001) Prevalence and characteristics of Sjogren’s
syndrome or Sicca syndrome in chronic hepatitis C virus infection: a prospective study.
J Rheumatol 28:2245-2251

Ramos-Casals M, De Vita S, Tzioufas AG (2005) Hepatitis C virus, Sjogren’s syndrome and
B-cell lymphoma: linking infection, autoimmunity and cancer. Autoimmun Rev 4:8-15
Haddad J, Deny P, Munz-Gotheil C et al (1992) Lymphocytic sialadenitis of Sjogren’s syn-
drome associated with chronic hepatitis C virus liver disease. Lancet 8(339):321-323

Vitali C, Bombardieri S, Jonsson R, European Study Group on Classification Criteria for
Sjogren’s Syndrome et al (2002) Classification criteria for Sjogren’s syndrome: a revised ver-
sion of the European criteria proposed by the American-European Consensus Group. Ann
Rheum Dis 6:554-558

Garcia-Carrasco M, Ramos M, Cervera R et al (1997) Hepatitis C virus infection in ‘primary’
Sjogren’s syndrome: prevalence and clinical significance in a series of 90 patients. Ann
Rheum Dis 56:173-175

Ceribelli A, Cavazzana I, Cattaneo R et al (2008) Hepatitis C virus infection and primary
Sjogren’s syndrome: a clinical and serologic description of 9 patients. Autoimmun Rev
8:92-94

Jadali Z, Alavian SM (2010) Autoimmune diseases co-existing with hepatitis C virus infec-
tion. Iran J Allergy Asthma Immunol 9:191-206

Hernandez-Molina G, Michel-Peregrina ML (2011) Sjogren’s syndrome and pancreatic
affection. Reumatol Clin 7:130-134

Iltanen S, Collin P, Korpela M, Holm K et al (1999) Celiac disease and markers of celiac dis-
ease latency in patients with primary Sjogren’s syndrome. Am J Gastroenterol 94:1042-1046
Szodoray P, Barta Z, Lakos G et al (2004) Coeliac disease in Sjogren’s syndrome — a study of
111 Hungarian patients. Rheumatol Int 24:278-282

Roblin X, Helluwaert F, Bonaz B (2004) Celiac disease must be evaluated in patients with
Sjogren syndrome. Arch Intern Med 164:2387

Ramos-Casals M, Brito-Zerén P, Solans R, SS Study Group, Autoimmune Diseases Study
Group (GEAS) of the Spanish Society of Internal Medicine (SEMI) et al (2014) Systemic
involvement in primary Sjogren’s syndrome evaluated by the EULAR-SS disease activity
index: analysis of 921 Spanish patients (GEAS-SS Registry). Rheumatology
53:321-331

Roguedas AM (2004) Cutaneous manifestations of primary Sjogren’s syndrome are underes-
timated. Clin Exp Rheumatol 22:632-636

Quartuccio L, Isola M, Baldini C et al (2015) Clinical and biological differences between
cryoglobulinaemic and hypergammaglobulinaemic purpura in primary Sjogren’s syndrome:
results of a large multicentre study. Scand J Rheumatol 44(1):36-41

Abdallah M, Darghouth S, Hamzaoui S et al (2010) McDuffie hypocomplementemic urti-
carial vasculitis associated with Sjogren’s syndrome. Rev Med Interne 31(7):e8—10
Ramos-Casals M, Anaya JM, Garcia-Carrasco M, Rosas J, Bové A, Claver G, Diaz LA,
Herrero C, Font J (2004) Cutaneous vasculitis in primary Sjogren syndrome: classification
and clinical significance of 52 patients. Medicine (Baltimore) 83(2):96-106

Brito-Zerén P, Retamozo S, Akasbi M et al (2014) Annular erythema in primary Sjogren’s
syndrome: description of 43 non-Asian cases. Lupus 23(2):166—175

De Winter S, van Buchem MA, Vermeer MH (2006) Annular erythema of Sjogren’s syn-
drome. Lancet 367(9522):1604

Albrecht J, Atzeni F, Baldini C et al (2006) Skin involvement and outcome measures in sys-
temic autoimmune diseases. Clin Exp Rheumatol 24:S52-S59

Ramakrishna R, Chandhuri K, Sturgess A et al (1992) Haematological manifestations of
primary SS: a clinico-pathological study. Q J Med New Ser 84:547-554



332

91

92.

93.

94.

9s.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

R. Priori et al.

. Ferraccioli GF, Tonutti E, Casatta L (1996) CD4 cytopenia and occasional expansion of
CD4+CD8+ lymphocytes in Sjogren’s syndrome. Clin Exp Rheumatol 14:125-130

Mandl T, Bredberg A, Jacobsson LT et al (2004) CD4+ T-lymphocytopenia a frequent finding
in anti-SSA antibody seropositive patients with primary Sjogren’s syndrome. J Rheumatol
31:726-728

Fauchais AL, Ouattara B, Gondran G et al (2010) Articular manifestations in primary
Sjogren’s syndrome: clinical significance and prognosis of 188 patients. Rheumatology
49:1164-1172

Atzeni F, Sarzi-Puttini P, Lama N et al (2008) Anti-cyclic citrullinated peptide antibodies in
primary Sjogren syndrome may be associated with non-erosive synovitis. Arthritis Res Ther
10(3):R51

Mohammed K, Pope J, Le Riche N et al (2009) Association of severe inflammatory polyar-
thritis in primary Sjogren’s syndrome: clinical, serologic, and HLA analysis. J Rheumatol
36(9):1937-1942

Tagnocco A, Modesti M, Priori R et al (2010) Subclinical synovitis in primary Sjogren’s
syndrome: an ultrasonographic study. Rheumatology (Oxford) 49(6):1153-1157
Colafrancesco S, Priori R, Gattamelata A et al (2015) Myositis in primary Sjogren’s syn-
drome: data from a multicentre cohort. Clin Exp Rheumatol 33(4):457-64

Giroux M, Dequatre N, Zéphir H, Lacour A, Vermersch P (2010) Polymyositis revealing a
Sjogren’s syndrome. Rev Neurol (Paris) 166(1):96-99

Monteiro P, Coutinho M, Salvador MJ et al (2009) Primary Sjogren syndrome and inclusion
body myositis. Acta Reumatol Port 34(2A):261-265

Spyros A, Papiris MM, Stavros H et al (1999) Lung involvement in primary Sjogren’s syn-
drome is mainly related to the small airway disease. Ann Rheum Dis 58:61-64

Parambil JG, Myers JL, Lindell RM et al (2006) Interstitial lung disease in primary Sjogren
syndrome. Chest 130(5):1489-1495

Schneider F, Gruden J, Tazelaar HD, Leslie KO (2012) Pleuropulmonary pathology in
patients with rheumatic disease. Arch Pathol Lab Med 136(10):1242-1252

Davidson BK, Kelly CA, Griffiths ID (2000) Ten year follow up of pulmonary function in
patients with primary Sjogren’s syndrome. Ann Rheum Dis 59:709¢12

Ito I, Nagai S, Kitaichi M et al (2005) Pulmonary manifestations of primary Sjogren’s syn-
drome: a clinical, radiologic, and pathologic study. Am J Respir Crit Care Med
171(6):632-638

Chen MH, Chou HP, Lai CC et al (2014) Lung involvement in primary Sjogren’s syndrome:
correlation between high-resolution computed tomography score and mortality. J Chin Med
Assoc 77:75-82



	23: Extraglandular Involvement in Sjögren’s Syndrome
	23.1	 Introduction
	23.2	 Constitutional Signs and Symptoms
	23.3	 Neurological Manifestations
	23.4	 Cardiovascular Manifestations
	23.5	 Renal Manifestations
	23.6	 Gastrointestinal Manifestations
	23.7	 Skin Manifestations
	23.8	 Hematological Manifestations
	23.9	 Articular and Muscular Involvement
	23.10	 Pulmonary Involvement
	References


