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Abstract

Liver involvement was one of the first extraglandular
manifestations to be reported in patients with primary
Sjögren syndrome (SS). In the 1990s, a study of liver
involvement in patients with primary SS integrated the
evaluation of clinical signs of liver disease, liver function
and a complete panel of autoantibodies. Recent develop-
ments in the field of hepatic and viral diseases have
significantly changed the diagnostic approach to liver invol-
vement in SS. The most recent studies have shown that, after
eliminating hepatotoxic drugs and fatty liver disease, the two
main causes of liver disease in primary SS are chronic viral
infections and autoimmune liver diseases. The differential
diagnosis of liver disease in primary SS (viral vs autoimmune)
is clinically important, since the two processes require
different therapeutic approaches and have different prog-
noses. With respect to viral infections, chronic HCV infection
is the main cause of liver involvement in SS patients from the
Mediterranean area, while chronic HBV infection may be the
main cause of liver involvement in SS patients from Asian
countries. After eliminating viral hepatitis, primary biliary
cirrhosis (PBC) should be considered the main cause of liver
disease in primary SS. PBC-related SS patients may have a
broad spectrum of abnormalities of the liver, including having
no clinical or analytical data suggestive of liver disease.
Autoimmune hepatitis (AIH) is the second most frequently
found autoimmune liver disease to be associated with SS (all
reported cases are type I), and nearly 10% of these patients
have an AIH-PBC overlap. Finally, IgG4-related disease must
be investigated in patients with SS presenting with sclerosing

cholangitis, especially when autoimmune pancreatitis or
retroperitoneal fibrosis are also present.

E 2013 The Second Affiliated Hospital of Chongqing Medical
University. Published by XIA & HE Publishing Ltd. All rights
reserved.

Introduction

Sjögren syndrome (SS) is a systemic autoimmune disease in
which immune-mediated inflammation causes secretory gland
dysfunction, leading to dryness of themainmucosal surfaces.1

Although xerophthalmia and xerostomia are themost frequent
sicca symptoms, nearly 30% of patients present with extra-
glandular manifestations, and 5% may develop a hematolo-
gical neoplasia. The cause of SS is unknown, but genetic and
environmental factors seem to play a role. The disease may be
more frequent than was previously thought, affecting an
estimated 2–4 million people in the United States,2 and with
a prevalence of 0.1–3.3% in European countries.3

SS primarily affects white perimenopausal women, with a
female:male ratio ranging from 14:14 to 24:15 in the largest
reported series. The disease may occur at all ages, but
typically has its onset in the fourth to sixth decades of life,
although some cases are detected in younger female
patients, especially in mothers of babies with congenital
heart block.6 When sicca symptoms appear in a previously
healthy person, the syndrome is classified as primary Sjögren
syndrome. When sicca features are found in association with
another systemic autoimmune disease, most commonly
rheumatoid arthritis (RA), systemic sclerosis (SSc) or sys-
temic lupus erythematosus (SLE), it is classified as asso-
ciated Sjögren syndrome.

The variability in the presentation of SS may partially
explain delays in diagnosis of up to 9 years from the onset of
symptoms.1 Although most patients present with sicca
symptoms, various clinical and analytical features may
indicate an undiagnosed SS. In addition, SS is a disease that
may be expressed in many guises, depending on the specific
epidemiological, clinical or immunological features. Clinically,
two main patterns of disease expression are observed:
patients with only glandular involvement (sicca-limited dis-
ease), who have a low frequency of immunological abnorm-
alities and extraglandular features, and patients with a
predominant ‘‘systemic’’ expression in addition to the sicca
involvement.1 Patients with positive immunological features
need a closer follow-up, with special attention to the
development of extraglandular manifestations. The thera-
peutic management of SS is mainly centered on the control of
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sicca features, using substitutive and oral muscarinic agents,
while corticosteroids and immunosuppressive agents play a
key role in the treatment of extraglandular features.

Gastrointestinal involvement has been little studied in
primary SS, and may include altered esophageal motility,
gastroesophageal reflux, chronic gastritis and, less fre-
quently, malabsorption. In contrast, liver involvement was
one of the first reported extraglandular manifestations
included in the systemic expression of SS, and new develop-
ments in the field of hepatic and viral diseases have
significantly changed the diagnostic approach to patients
with SS presenting with altered liver profiles.

Historical overview

Results of evaluation of liver involvement in primary SS have
varied substantially across reported studies owing to the
heterogeneity of the definition of hepatic disease. In the first
studies published in the 1960s, liver involvement was
evaluated exclusively by the presence of hepatomegaly, with
a prevalence of 20%. In 1965, Bloch et al7 found a prevalence
of 27% of liver involvement diagnosed by the presence of
hepatomegaly and/or raised alkaline phosphatase in the first
well-reported series of patients with SS. In contrast, Golding
et al8 reported, in 1970, a close association between SS and
liver diseases. The authors found a high frequency of sicca
syndrome in patients with various liver diseases, including
chronic active hepatitis, primary biliary cirrhosis (PBC) and
cryptogenetic cirrhosis. In the 1970s, anti-mitochondrial
antibodies(AMA) were included as a marker of liver disease
in SS patients. Subsequent studies found a closer association
between SS and PBC in comparison with other types of
autoimmune liver disease.9,10 However, it was not until 1994
when the spectrum of liver diseases in patients with primary
SS was fully investigated, including the evaluation of clinical
signs of liver disease, liver function tests, and a complete
series of autoantibodies.11,12

Recent studies have shown that liver function tests may be
altered in 10–20% of patients with primary SS.13 After
eliminating potentially hepatotoxic drugs, the main causes
of liver involvement described in SS are chronic viral
infections (especially in geographic areas with a high
prevalence) and autoimmune liver diseases.14–16 The objec-
tive of this article is to comprehensively review the main
causes of liver involvement in SS.

Chronic viral hepatitis

Chronic viral hepatitis has emerged as a significant cause of
liver involvement in patients with SS, especially in certain
geographical areas, broadening the spectrum of liver dis-
eases classically reported in these patients (Table 1).17–19 In
fact, the geoepidemiology of chronic viral infections is
essential in order to evaluate liver involvement in patients
with systemic autoimmune diseases.

Hepatitis C virus infection

The discovery of the hepatitis C virus (HCV) in 1989 radically
changed the predominant etiology of liver involvement in SS
patients. Further experimental,20,21 virological22,23 and clin-
ical studies24–26 revealed a close association between HCV
and SS. In addition, a large multicenter study17 showed that
HCV-related SS was indistinguishable in most cases from the

primary SS form using the main sets of classification criteria.
Two thirds of HCV-related SS patients presented with
cryoglobulinemia, which may be considered the key immu-
nological marker of SS associated with HCV, and the main
cause of vasculitis in these patients.27 In primary SS,
cryoglobulinemia is associated with extraglandular involve-
ment, an enhanced risk of B-cell lymphoma (Fig. 1), and poor
survival,1 and in HCV-related SS patients the prevalence of
cryoglobulinemia is five-fold higher than those without HCV.27

The current classification criteria include chronic HCV
infection as an exclusion criterion for the classification of
primary SS, not because it mimics primary SS, but because it
seems to be directly responsible for the development of SS in
a specific subset of HCV patients.17 HCV-related SS patients
should be considered as a separate subset to those with
primary SS. It would be more appropriate to classify these
patients as having an HCV-related SS. The term ‘‘SS
secondary to HCV’’ might be used in those cases in which
infection of salivary gland epithelium by HCV is directly
demonstrated.

Some recent studies have investigated etiopathogenic
factors involved in HCV-related SS. Genetic factors may play
a role in the development of HCV-related SS. Smyth et al28

have reported that HCV patients carrying the HLA DQB1*02
allele had a higher frequency of sicca syndrome. In addition,
human La protein has been recently implicated in facilitating
the internal initiation of translation as well as replication of
HCV RNA.29 It could be hypothesized that patients carrying
anti-La antibodies may be protected against chronic HCV
infection. We analyzed the possible association between anti-
La antibodies and chronic HCV infection in a large series of
patients with SS, and found that the main differential aspect
between primary and HCV-related SS was the immunological
pattern, with a predominance of cryoglobulinemia-related
markers [mixed cryoglobulins, rheumatoid factor (RF), hypo-
complementemia, monoclonal band] over SS-related specific
markers (anti-Ro/SS-A and anti-La/SS-B autoantibodies) in
HCV-related SS. We confirmed that cryoglobulinemia was the
key immunological marker of SS associated with HCV, while
anti-La antibodies were less frequently detected in HCV
patients, and do not seem to protect against chronic HCV
infection in SS patients.30

In Mediterranean countries, chronic HCV infection is the
main cause of liver involvement in patients with SS, with a
prevalence of 13% – nearly three-fold greater than that
observed for autoimmune liver involvement.16 A recent study
by Nawito et al31 found a prevalence of sicca syndrome of
55% in 120 Egyptian patients with chronic HCV infection. This
underlies the importance of chronic HCV infection as a cause
of liver disease in SS patients from specific geographical
regions that have high prevalences of HCV infection in the
general population.

Hepatitis B virus infection

Chronic hepatitis B virus (HBV) infection is associated with
various extrahepatic manifestations, including skin rash,
arthritis and glomerular disease.32 In addition, a close
association between HBV and polyarteritis nodosa was
reported by Guillevin et al in 1981,33 while other studies
have suggested a possible association between HBV and
other systemic autoimmune diseases, such as RA, rheumatic
polymyalgia, antiphospholipid syndrome (APS) and SLE.34

However, there are no data suggestive of a causal role of HBV
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96 Journal of Clinical and Translational Hepatology 2013 vol. 1 | 94–102



in these diseases,35 and one study has even suggested a
lower frequency of HBV infection in patients with autoimmune
diseases.36 It has also been suggested that previous expo-
sure to HBV might protect against the development of
autoimmune diseases due to mechanisms such as antigen
competition or down-regulation of allergic and autoimmune
responses.36–38 Although the reasons for the specific pre-
dilection of HCV for exocrine tissue are unknown, differences
either in the viral structure (HBV is a DNA virus, while HCV is
an RNA virus) or in the autoimmune responses they trigger
might explain the variation in sialotropism.

The association between SS and HBV depends on the
geographical area in which the association is investigated. In
European studies, this association is very infrequent. Only
one case of chronic HBV infection was found in 475 Spanish
SS patients, in comparison with 63 patients with chronic HCV
infection.39 Three additional cases40–42 of HBV-related SS
have been reported (one associated with HBV vaccination). In
a recent study,43 we found a prevalence of chronic HBV
infection of 0.83% in SS, a very similar prevalence to that
found in the general population in Spain (0.7%).44 In spite of
the few reported cases of HBV-related SS, a comparison
between primary SS and HBV-related SS reveals some
differences. The clinical expression of HBV-related SS is
similar to that of primary SS with respect to the prevalence
of sicca features, except for a higher percentage of patients
with joint involvement. With respect to immunological
expression, HBV-related SS patients had a higher frequency
of RF, but a lower frequency of some immunological features
typically described in HCV-related SS patients, such as
hypocomplementemia and cryoglobulinemia. In contrast to
the close association between SS and HCV, chronic HBV
infection is not associated with SS in our geographical area
(Barcelona, Spain), with a ratio of HBV-related SS:HCV-
related SS cases of 1:10.

However, recent studies have suggested a different role of
HBV in SS patients from Asian countries. Chen et al45 have
recently reported a 10% prevalence of HBV infection in
patients with primary SS from Taiwan. Approximately three
million people in Taiwan are infected with HBV, and a large-
scale survey found a prevalence rate of HBsAg (hepatitis B
surface antigen)-positive patients of 17%.46 Although the
prevalence of HBV infection in Taiwanese patients with SS
was 10-fold higher than that found in European SS patients,
the prevalence was lower than that found in the general

population of Taiwan (10% vs 17%, p,0.001). In contrast,
Kang et al47 have reported that Taiwanese patients with SS
had a 2.3-fold higher risk of having associated HBV infection
in comparison with the general Taiwanese population. The
differing results obtained by these two studies suggest that
further research is needed to evaluate whether the preva-
lence of HBV infection in Asian patients with primary SS is
higher or lower with respect to the prevalence of HBV
infection found in the general population of the same
geographical area.

Other chronic hepatitis viral infections

No cases of association between other hepatitis viral infec-
tions (hepatitis A, D, E) and SS have been reported. In 1998,
we reviewed the prevalence and clinical significance of
hepatitis G virus (HGV) infection in 100 Spanish patients
with primary SS. Four patients (4%) and six volunteer blood
donors (3%) were found to have HGV-RNA sequences in
serum. HGV infection was associated with biochemical signs
of liver involvement in only two (50%) of the patients with
primary SS. When compared with patients without HGV
infection, no significant differences were found in terms of
clinical or immunological features. HCV co-infection occurred
in one (25%) of the four SS patients with HGV infection. We
concluded that HGV infection alone was not a significant
cause of chronic liver involvement in patients with primary
SS.48

Organ-specific autoimmune liver diseases

Primary biliary cirrhosis

Primary biliary cirrhosis (PBC) is an organ-specific autoim-
mune liver disease, characterized by the chronic progressive
loss of interlobular bile ducts, that primarily affects middle-
aged women of all races. An immune-mediated destruction of
the bile duct epithelium is thought to mediate its pathogen-
esis, histologically characterized by portal inflammation
comprising aggregates of lymphoid cells and/or granulomas,
which invade and destroy biliary epithelial cells.49 Although
there are no standardized diagnostic criteria, the majority of
studies consider a diagnosis of PBC in the presence of at least
two of the following features: (1) biochemical data of
cholestatic liver disease, (2) positive AMAs, and (3) histolo-
gical features of PBC in liver biopsy (Table 1).

Prevalence of AMA in SS

Serologically, the diagnostic hallmark of PBC is the presence
of significant titers of AMA, which is possibly the most specific
autoantibody in clinical immunology. Elevated AMA is
detected in nearly 100% of PBC patients when diagnostic
tests based on recombinant antigens are used.49 AMA is
directed against the 2-oxo-acid dehydrogenase complex (2-
OADC),36 most frequently against the E2- and E3-binding
protein components of the pyruvate dehydrogenase complex,
and against the E2 components of the 2-oxo- glutarate
dehydrogenase and branched-chain 2-oxo-acid dehydrogen-
ase complexes.49

Several studies have analyzed the prevalence of AMA in
patients with primary SS using the currently available
methods for its detection: indirect immunofluorescence
(IIF), enzyme-linked immunosorbent assays (ELISA) or

Fig. 1. Ocular B-cell lymphoma in a patient with chronic hepatitis C virus
and Sjögren syndrome
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Western blot tests. Studies using IIF found a prevalence
ranging from 1.6% to 13%,11,12,16,50 while studies using
ELISA/Western blot found higher prevalences (22–
27%).12,51–53 The discrepancy in prevalences may be
explained by the low sensitivity of IIF. Although IIF is widely
used for its technical simplicity and cost effectiveness, it lacks
sensitivity, and in up to 10% of patients diagnosed with PBC,
AMA cannot be detected by this technique.54 Therefore, in
patients who are strongly suspected of having PBC, but test
negative for AMA with IIF, more sensitive techniques are
recommended, such as ELISA. However, there are patients
who test negative for AMA by any of the methods described
above despite clinical and biochemical findings supporting the
diagnosis of PBC. In such cases, a diagnosis of PBC should be
confirmed by liver biopsy.

Prevalence of PBC in SS

The prevalence of PBC in patients with primary SS ranges
from 4% to 9% according to the five studies found in the
literature (Table 2),11,16,53,55,56 with two studies including
more than 400 primary SS patients.16,53

Prevalence of SS in PBC

Three studies have analyzed the prevalence of systemic
autoimmune diseases in PBC (Table 3).57–59 Two of these
studies found SS to be the most prevalent systemic auto-
immune disease in patients with PBC.58,59 Wang et al59 found
that 36% of 322 patients with PBC had SS, followed by SLE
with a prevalence of 4%. Gershwin et al58 found a lower
prevalence of SS (10%) in 1032 patients with PBC. The same
prevalence (10%) was found for RA. Finally, an Italian study
including 170 PBC patients57 found that SSc was the most
frequently associated systemic autoimmune disease (12%),
followed by SS (3.5%).

Clinical expression of PBC in SS

PBC and SS share several clinical, histological and serological
features. According to several studies, characteristic symp-
toms of SS such as dry mouth or dry eyes are also commonly
found (47–73%) in PBC. In addition, objective findings of dry
eyes or dry mouth (such as abnormal Schirmer test, or
diminished salivary flow rate) are also found in 30–50% of
patients with PBC.60,61 Furthermore, PBC patients frequently
(26–93%) manifest histological changes in salivary gland
biopsies that are compatible with a diagnosis of SS,10,62,63

especially at early disease stages of PBC when a CD4+
lymphocyte infiltration predominates.61

Regarding immunological profiles, serum anti-nuclear
antibodies (ANA) are frequently observed in both conditions,
but with a higher prevalence in SS compared with PBC. Also,
patients with SS have significantly higher frequencies of anti-
Ro and anti-La autoantibodies, while patients with PBC have
significantly higher frequencies of autoantibodies to AMA –
Sm, Jo-1, collagen and MPO.64 The frequencies of HLA-B8,
-DR3 and -DRW52 are also lower in PBC patients compared
with those in primary SS patients.

We found a broad spectrum of abnormalities in the liver
laboratory profile of SS patients with AMA-M2, including three
patients with no clinical or analytical data suggestive of liver
disease,16 as has been reported in five previous cases.11–13

Previous studies in non-SS patients have shown that AMA-M2
patients with any clinical or analytical signs of liver involve-
ment have a high risk of developing symptomatic PBC,65

underlining the key role of AMA-M2 as an early immunological
marker of PBC,15 and suggesting the existence of an incipient
or incomplete PBC in some patients with primary SS.16 Hatzis
et al53 found a diverse clinical scenario: the majority of AMA-
positive patients had acholestatic liver biochemistry, and
were diagnosed as having definite (n510) or probable (n511)
PBC according to the histological confirmation, while six

Table 2. Studies on the prevalence of PBC and AIH in primary SS patients

Author (year) Country Primary SS (n) PBC n (%) AIH n (%)

Lindgren et al (1994)11 Sweden 45 4 (9) 2 (4)

Ramos-Casals et al (2006)16 Spain 475 16 (4) 8 (2)

Montaño-Loza et al (2007)55 Mexico 95 5 (5) 2 (2)

Hatzis et al (2008)53 Greece 410 27 (6.6){ NA

Karp et al (2010)56 USA 194{ NA 2 (1)

AIH, autoimmune hepatitis; NA, not available; PBC, primary biliary cirrhosis; SS, Sjögren syndrome
{Including patients with either definite, probable or AMA-negative PBC
{Patients with Sjögren syndrome and/or sicca symptoms

Table 3. Studies on the prevalence of systemic autoimmune diseases in PBC patients

Author (year) Country PBC (n) SS n (%) RA n (%) SLE n (%) SSc n (%) PM n (%) UCTD n (%)

Marasini et al (2001)57 Italy 170 6 (3.5%) 3 (2) 3 (2) 21 (12) 1 (1) 12 (7)

Gershwin et al (2005)58 USA 1032 102 (10) 103 (10) 27 (3) 24 (2) 6 (0.6) -

Wang et al (2013)59 China 322 121 (36) 9 (2.8) 12 (4%) 9 (3) 10 (3) -

TOTAL 1524 229 (15) 112 (7.5) 42 (3) 53 (3.5) 17 (1) 12 (0.8)

PBC, primary biliary cirrhosis; PM, polymyositis; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus; SS, Sjögren syndrome; SSc, systemic sclerosis; UCTD,
undifferentiated connective tissue disease
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additional patients had a biopsy-proven PBC, but negative
AMA, and were diagnosed as having AMA-negative PBC.

The high prevalence of PBC in primary SS and vice versa
may suggest that both diseases share common etiopatho-
genic mechanisms. In both conditions, environmental trig-
gers (putatively infectious agents and xenobiotics) may
cause salivary or biliary epithelial cell apoptosis, and may
contribute to tolerance breakdown to self-antigens exposed
on the apoptotic blebs (SSA and SSB) and not protected by
post-translational modification (PDC-E2). Salivary and biliary
epithelial cells contribute to the autoimmune process by
expressing cytokines, HLA class II antigens and adhesion
molecules.61,66,67

Outcome and management of PBC-associated SS

Few studies have evaluated the outcome of PBC in patients
with primary SS.16,53 Hatzis et al53 reported that PBC in
primary SS appears to progress slowly. The authors eval-
uated clinical, biochemical and histological data during a
mean follow-up of 66 months after diagnosis of PBC, and
found that only 1 patient with probable PBC showed clinical
deterioration, while 8 patients (3 with definite PBC, 4 with
probable PBC, and 1 with AMA-negative PBC) showed
biochemical deterioration. A second liver biopsy was carried
out in five patients, and no progression was found between
the first and the second biopsies after a mean follow-up of
nearly 46 months.

After eliminating viral hepatitis, PBC should be considered
as the main cause of liver disease in patients with primary SS.
Although historically these patients have been considered as
having a ‘‘secondary’’ SS, it seems more rational to use the
term ‘‘PBC-associated SS’’, owing to the clinical-based
evidence that SS is associated with (and not secondary to)
other autoimmune diseases. The inclusion of AMA in the
routine immunological follow-up of SS patients should be
recommended, independently of whether the serum liver
profile is altered or not, because of the strong association
between AMA and the development of PBC, and because a
significant percentage of patients with primary SS may have
an asymptomatic underlying PBC. Although there are no
therapeutic guidelines for such asymptomatic patients, early
use of ursodeoxycholic acid (UDCA) may be considered, since
some studies on non-SS patients with mild serum test
abnormalities have suggested that treatment with UDCA
might prevent a possible evolution to liver cirrhosis.68

Autoimmune hepatitis

Autoimmune hepatitis (AIH) is a chronic autoimmune liver
disease characterized histologically by interface hepatitis,
biochemically by elevated transaminase levels, and serologi-
cally by the presence of autoantibodies and hypergammaglo-
bulinemia49 (Table 1). Anti-smooth muscle and/or anti-
nuclear antibodies defines type-1 AIH, while positivity for
liver kidney microsomal type-1 antibodies defines type-2
AIH, which is more common in children. 49

Type-1 AIH in SS

Type-1 AIH is the second most frequently found autoimmune
liver disease associated with SS. The frequency of AIH in
primary SS ranges from 1% to 4% according to four studies
(Table 2).11,16,55,56 Up to 2009, 56 cases of type-1 AIH had

been reported in patients with primary SS.60 A specific
characteristic of AIH associated with primary SS is that two-
thirds of cases have been reported from Asian countries. In
addition, nearly 10% of AIH patients had positive AMA (AIH-
PBC overlap).These patients may have histological features
compatible with both AIH and PBC, and have a cholestatic
biochemical pattern.60 A recent study showed that SS was the
systemic autoimmune disease most frequently reported to be
associated with AIH-PBC overlap syndrome (6 out of 71
patients, 8%).69

A recent study55 evaluated the prognostic implications of
antibodies to Ro/SSA in patients with type-1 AIH, and
reported that anti-Ro52 antibodies (alone or in combination
with antibodies to soluble liver antigen) were independently
associated with a poor prognosis.

Type-2 AIH in SS

There are no reported cases of type-2 AIH in patients with
primary SS, a fact that is consistent with the lack of positive
anti-LKM-1 antibodies in SS. The prevalence of anti-LKM-1
antibodies has been evaluated in a large series of patients
with primary SS, and none of the 335 patients tested had
these autoantibodies.50

Sclerosing cholangitis

Sclerosing cholangitis (SC) is a chronic cholestatic liver
disease characterized by the presence of intrahepatic and/
or extrahepatic biliary duct concentric and obliterative
fibrosis.49 This organ-specific autoimmune hepatobiliary
disease is frequently associated with positive autoantibodies
including ANAs, anti-cardiolipin antibodies and perinuclear
anti-neutrophil cytoplasmic antibodies (p-ANCA) (Table 1).

Thirteen cases of SC have been described in patients with
primary SS.16 Certain characteristics of patients with SS and
associated SC should be highlighted: a specific pattern of
clinical features at presentation of SC (abdominal pain,
jaundice and diarrhea), an overwhelming association with
chronic pancreatitis in all but one case (with pancreatic
masses demonstrated by CT abdominal scan), and an
association with other autoimmune processes such as retro-
peritoneal fibrosis. These specific features may help to reach
an early diagnosis of this rare disease in patients with primary
SS. However, investigation of a possible IgG4-related disease
should be mandatory in all patients with SS diagnosed with
SC, especially when autoimmune pancreatitis or retroperito-
neal fibrosis is also present.

Other autoimmune liver diseases

Other autoimmune liver diseases in patients with primary SS
have been described rarely, including seven cases of auto-
immune cholangitis, one case of nodular regenerative hyper-
plasia of the liver16 and one case of granulomatous
hepatitis.70

Conclusions

The most recent studies have shown that the two main
causes of liver disease in patients with primary SS are
associated processes such as chronic viral infections and
autoimmune liver diseases (Table 4).
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Detection of an altered liver profile in a patient with SS
requires a sequential diagnosis (Fig. 2):

N The first step is to eliminate processes not associated with
SS, mainly the chronic use of potential hepatotoxic drugs,
fatty liver and congestive heart failure.

N The second step is to evaluate epidemiological features.
With respect to viral infections, HCV infection will be
more frequently found in SS patients from the
Mediterranean area, while HBV infection should be

principally investigated in Asian patients. With respect to
gender and age, the diagnosis of HCV will be more
frequent in older and male SS patients, while younger
and female SS patients will be more likely to have an
associated autoimmune liver disease.

N The third step is the evaluation of liver tests: raised
aminotransferases suggest viral or autoimmune hepatitis,
while a cholestatic pattern suggests PBC or SC. Liver
profiles are not useful in differentiating between viral- and
autoimmune-related liver diseases in all cases.

Fig. 2. Sequential diagnosis for patients with Sjögren syndrome presenting with altered liver profile
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N The fourth step is the evaluation of the immunological
profile, which plays a key role in differentiating between
the main etiologies: patients with chronic HCV infection
will have a higher frequency of cryoglobulins and hypo-
complementemia, while those with autoimmune liver
disease will have, predominantly, hypergammaglobuline-
mia and positive autoantibodies (AMA, ANA, SMA, Ro and
La). In SS patients with a suspected autoimmune liver
disease, the existence of AMA with a specific M2 pattern
clearly indicates PBC, while high titers of ANA and anti-
SMA suggest type-1 AIH.

N The fifth step is to eliminate IgG4-related disease in SS
patients presenting with autoimmune or SC, especially in
cases with associated autoimmune pancreatitis, retro-
peritoneal fibrosis or inflammatory bowel disease, or
presenting with atypical autoantibodies such as antipho-
spholipid antibodies or p-ANCA.
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[39] Ramos-Casals M, Muñoz S, Zerón PB. Hepatitis C virus and Sjögren’s
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and clinical significance in 603 patients. Autoimmun Rev 2009;8:616–620.

[44] Salleras L, Dominguez A, Bruguera M, Plans P, Costa J, Cardenosa N, et al.
Declining prevalence of hepatitis B virus infection in Catalonia (Spain) 12
years after the introduction of universal vaccination. Vaccine 2007;25:8726–
8731.

[45] Chen MH, Hsiao LT, Chen MH, Tsai CY, Huang YH, Chou CT. Clinical
significance of chronic hepatitis B virus infection in patients with primary
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