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ABSTRACT. Objective. To analyze the prevalence and clinical significance of liver involvement in patients with
Sjögren’s syndrome (SS), focusing on the characterization and differentiation of autoimmune versus
chronic viral liver disease.
Methods.We investigated liver involvement (clinical signs, analytical data, chronic viral infections, and
autoantibodies) in 475 consecutive patients with SS. All patients fulfilled 4 or more of the 1993
European Community Study Group criteria for SS.
Results. Liver involvement was detected in 129 (27%) patients. After ruling out chronic illnesses or use
of hepatotoxic drugs, the main etiologies were chronic viral liver disease in 64 (13%) cases [chronic
hepatitis C virus (HCV) infection in 63 and HBV infection in one] and autoimmune liver diseases in 24
(5%; primary biliary cirrhosis in 16 patients and type-1 autoimmune hepatitis in 8). The analytical liver
profile was not useful in differentiating between viral and autoimmune liver disease. In contrast,
patients with SS and autoimmune liver disease presented higher mean values of erythrocyte sedimen-
tation rate (p = 0.044), circulating gammaglobulins (p = 0.007), and a higher prevalence of antinuclear
antibodies (p < 0.001), antimitochondrial antibodies (p < 0.001), anti-smooth muscle antibodies (p =
0.026), anti-Ro/SSA (p < 0.001), and anti-La/SSB (p = 0.01), while patients with chronic viral liver dis-
ease had a higher frequency of cryoglobulinemia (p < 0.001) and hypocomplementemia (p < 0.001).
Conclusion. Chronic viral liver disease (associated overwhelmingly with HCV) was the main cause of
liver involvement in our patients with SS, with a prevalence of 13%, nearly 3-fold greater than that
observed for autoimmune liver involvement. The immunological pattern played a key role in the dif-
ferentiation of viral (predominance of cryoglobulins and low complement levels) and autoimmune
(higher frequency of autoantibodies) liver involvement. (J Rheumatol 2006;33:1593–9)
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Sjögren’s syndrome (SS) is a systemic autoimmune disease
that mainly affects the exocrine glands and usually presents as
persistent dryness of the mouth and eyes due to functional
impairment of the salivary and lacrimal glands1. The histo-
logical hallmark is a focal lymphocytic infiltration of the
exocrine glands, and the spectrum of the disease extends from
an organ-specific autoimmune disease (autoimmune
exocrinopathy)2 to a systemic process with diverse extraglan-

dular manifestations3. A possible association between SS and
liver disease began to emerge during the 1960s. In 1965
Bloch, et al4 found a prevalence of liver involvement
(hepatomegaly and/or raised alkaline phosphatase) of 27% in
the first well-described series of patients with SS. In 1970
Golding, et al5 reported a higher frequency of sicca syndrome
in patients with diverse liver diseases including chronic active
hepatitis, primary biliary cirrhosis (PBC), or cryptogenetic
cirrhosis. Further studies confirmed a close association
between PBC and SS6,7, although reports of other autoim-
mune liver diseases, such as autoimmune hepatitis or scleros-
ing cholangitis, are scarce.

Chronic viral liver diseases have recently emerged as an
additional cause of liver involvement in patients with SS
(especially in some geographical areas), broadening the spec-
trum of hepatopathies that may affect these patients8. Few
studies have analyzed the complete spectrum of liver disease
in large series of patients with primary SS9,10, and none have
analyzed the manner of differentiating the 2 main causes of
liver disease, namely autoimmune or viral. We analyzed the
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prevalence and clinical significance of liver involvement in
patients with SS, focusing on the characterization and differ-
entiation of autoimmune versus chronic viral liver disease.

MATERIALS AND METHODS
Patients. Between 1994 and 2004, we investigated the clinical and immuno-
logical characteristics of 475 patients with SS (434 women and 41 men, with
a mean age of 59.7 years) seen consecutively in our department. All patients
fulfilled 4 or more of the preliminary diagnostic criteria for SS proposed by
the European Community Study Group in 199311, including as mandatory cri-
teria either immunological criteria or positive salivary gland biopsy. We ret-
rospectively applied the recent 2002 classification criteria in the 292 patients
having all the mandatory tests performed, and found that 260 (89%) fulfilled
these more restrictive criteria. Diagnostic tests for SS (Rose-Bengal staining,
Schirmer test, parotid scintigraphy, and salivary gland biopsy) were applied
according to the recommendations of the European Community Study
Group11, and clinical and serologic characteristics of all patients were col-
lected in a protocol form. Positive anti-Ro/La antibodies were found in 158
patients and 162/198 patients had a positive salivary gland biopsy. Glandular
and extraglandular manifestations of SS were defined according to previous
studies12,13.
Evaluation of liver involvement. Liver involvement was defined as the pres-
ence of one or more of the following: (1) Clinical signs of liver disease:
hepatomegaly, splenomegaly, jaundice, ascites, encephalopathy, and/or (2)
Biochemical data: raised liver enzymes [aspartate/alanine transaminases
(ALT/AST) ≥ 40 IU/l, γ-glutamyltranspeptidase (GGT) ≥ 40 IU/l, alkaline
phosphatase > 290 IU/l, and/or elevated bilirubin > 1.2 mg/dl] found in at
least 3 analytical determinations over a minimum period of 2 years. (3)
Immunological markers: positive antimitochondrial antibodies (AMA) with a
specific M2 pattern14, or positive antinuclear antibodies (ANA), antismooth
muscle antibodies (anti-SMA), or anti-liver-kidney microsome antibodies
type-1 (LKM-1)15 in patients with clinical and/or analytical data of liver
involvement. (4) Virological markers for chronic viral infections [anti-hepati-
tis C and hepatitis B virus surface antigen (HbsAg)]. (5) Histological exami-
nation of liver biopsies included hematoxylin and iron stains, stains for con-
nective tissue and copper-associated protein.

Classification of liver involvement
Autoimmune liver disease
Primary biliary cirrhosis: The presence of one or more of the following fea-
tures was considered highly suggestive16: (1) positive AMA with a specific
M2 pattern; (2) raised alkaline phosphatase levels (at least twice normal upper
limit); (3) raised serum IgM levels (> 2.6 g/dl); (4) liver biopsy showing his-
tological features compatible with PBC according to the histological classifi-
cation stages (1 to 4) proposed by Ludwig, et al17.
Autoimmune hepatitis (AIH): The diagnosis of AIH was based on the scoring
system established by the International Autoimmune Hepatitis Group18. This
group proposed criteria for the definite or probable diagnosis of AIH based on
clinical presentation, biochemistry, serology, and biopsy results. A diagnostic
score > 15 is considered as definite AIH17.
Autoimmune cholangitis (AMA-negative PBC): Laboratory evidence of
cholestasis in a patient with AMA titer < 1:40 and a liver biopsy compatible
with PBC or cholangitis19.
Primary sclerosing cholangitis (PSC): The diagnosis of PSC required a com-
patible cholangiogram.

Chronic viral liver disease
HCV infection: Positive results (at least twice) for HCV antibodies using a
second or third-generation ELISA, confirmed by third-generation recombi-
nant immunoblot assay and/or detection of serum HCV-RNA by polymerase
chain reaction, as described8.

HBV infection: positive HBsAg, analyzed by ELISA.

Other causes of liver involvement
Drug-related hepatotoxicity [nonsteroidal antiinflammatory drugs (NSAID),
antihypertensives, antidiabetic agents, anticonvulsants, lipid-lowering agents,
and psychotropic drugs]20; nonautoimmune, nonviral liver processes such as
steatosis, chronic cardiopulmonary disease, chronic alcoholic consumption,
or Gilbert’s syndrome.
Statistical analysis. We used conventional chi-square and Fisher’s exact tests
to analyze qualitative differences. For comparison of quantitative measures,
the Student t test was used in large samples of similar variance and the non-
parametric Mann-Whitney U test for small samples. Results of the analysis of
continuous variables are indicated as mean ± standard error of the mean
(SEM). A value of p < 0.05 indicated statistical significance. Statistical analy-
sis was performed using SPSS (SPSS, Chicago, IL, USA).

RESULTS
Liver involvement was detected in 129 (27%) out of 475
patients. Chronic viral liver disease was found in 64 (13%)
cases, including chronic HCV infection in 63 patients and
chronic HBV infection in one. Twenty-four (5%) patients had
autoimmune liver diseases, including PBC in 16 patients and
type-1 autoimmune hepatitis in 8. The remaining 41 cases had
nonautoimmune, nonviral involvement; in 26 patients, liver
involvement was related to the chronic use of hepatotoxic
drugs, mainly NSAID, statins, and psychotropic drugs. No
patient received methotrexate. Analytical evidence of liver
involvement was found in 123 patients (26%), with elevated
transaminases in 101 (21%) cases, elevated GGT in 92 (19%),
raised alkaline phosphatase in 30 (6%), and elevated bilirubin
in 24 (5%). Clinical signs of hepatopathy included
hepatomegaly in 33 (7%) patients, splenomegaly in 11 (2%),
jaundice in 9 (2%), and hepatic decompensation in 9 (2%).

The main hematological and immunological manifesta-
tions of patients with SS and liver involvement were com-
pared with the 346 primary SS patients with no evidence of
hepatopathy (Table 1). In patients with liver involvement,
there was a higher level of erythrocyte sedimentation rate
(ESR) > 50 mm/h (44% vs 21%; p < 0.001), and a higher
mean percentage of circulating gammaglobulins (21.7% vs
18.9%; p < 0.001); and a higher frequency of anti-SMA anti-
bodies (66% vs 56%; p = 0.030), rheumatoid factor (RF) (54%
vs 36%; p = 0.001), hypocomplementemia (45% vs 10%; p <
0.001), and cryoglobulinemia (45% vs 6%, p < 0.001) was
found in patients with liver involvement compared to those
without, with gammaglobulins and cryoglobulins being sig-
nificant independent variables in the multivariate analysis.

Characterization of chronic viral liver diseases
HCV infection. Of the 63 patients with chronic HCV infection,
49 (78%) were women and 14 (22%) men, with a mean age of
61.12 years at SS diagnosis and 64.23 years at diagnosis of
HCV infection. HCV-RNA determination was available in 40
patients, and was positive in 36 (90%). Analytical evidence of
liver involvement was detected in 60 (95%) patients. Only 8
(13%) patients presented clinical manifestations of hepatic
decompensation (ascites, encephalopathy, or gastrointestinal
bleeding). Biochemical tests showed raised transaminases in
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49 (78%) patients, raised GGT in 44 (70%), raised bilirubin in
15 (24%), and raised alkaline phosphatase in 15 (24%). Liver
biopsy was performed in 25 patients with informed consent.
The main extraglandular features were articular involvement
in 20 (32%) patients, cutaneous vasculitis in 14 (22%), periph-
eral neuropathy in 11 (18%), thyroiditis in 9 (14%),
Raynaud’s phenomenon (RP) in 8 (13%), pulmonary fibrosis
in 4 (6%), and renal involvement in 3 (5%) patients. Salivary
gland biopsy was positive in 17/21 patients. In non-biopsied
patients, at least one positive immunological marker was
found (ANA, RF, anti-Ro/SSA and/or anti-La/SSB).
Hematological data included thrombocytopenia (platelet
count < 150 × 109/l) in 35 (56%) patients and leukopenia
(leukocyte count < 4 × 109/l) in 22 (35%). The main immuno-
logic features were cryoglobulinemia in 42 (67%) patients,
hypocomplementemia in 42 (67%), ANA in 41 (65%), RF in
36 (57%), anti-Ro/SSA in 7 (11%), and anti-La/SSB in 7
(11%).
HBV infection. Only one (0.2%) patient presented positive
HBsAg. This was a 53-year-old man with a chronic hepatopa-
thy without decompensation. Biochemical tests showed raised
transaminases and GGT.

Characterization of autoimmune liver diseases
PBC. Sixteen (4%) patients presented features highly sugges-
tive of PBC. All were women, with a mean age of 49 years at
SS onset and 51 years at diagnosis of PBC. All patients pre-
sented AMA-M2: 5 had AMA titers of 1/80, 7 of 1/160, 2 of
1/320, and 2 of 1/640. Anti-PDH complex antibodies were
confirmed by ELISA in 6 patients. Thirteen (81%) patients
had analytical evidence of liver involvement, with elevated
GGT in 12 (75%), elevated transaminases in 8 (50%), raised
alkaline phosphatase in 5 (31%), and elevated bilirubin in 2
(13%). Liver biopsy was performed in 4 patients with
informed consent, with specimens showing a histological pat-
tern compatible with PBC in 3 cases (one had stage 1 and two
stage 2) and normal liver structure in one. The main extraglan-
dular SS manifestations consisted of articular involvement in

9 (56%) patients, RP in 7 (44%), and pulmonary involvement
in 3 (19%). Anemia (defined as a hemoglobin value < 10 g/dl)
was detected in 6 patients, leukopenia in 4 (25%), and throm-
bocytopenia in 6 (38%). Hypergammaglobulinemia (gamma-
globulin percentage > 25%) was detected in 9 (56%) patients,
with raised IgM levels (> 2.6 g/dl) in 6 (38%). Other immuno-
logic features were positive ANA in all patients, anti-SMA in
13 (81%), anti-Ro/SSA in 11 (69%), RF in 10 (63%), and anti-
La/SSB in 8 (50%).
AIH. Eight (2%) patients presented type-1 AIH. All were
women, with a mean age of 53 years at SS onset and of 58
years at diagnosis of AIH. All patients had analytical evidence
of liver involvement, with elevated transaminases in all, ele-
vated GGT in 6 (75%), raised alkaline phosphatase in 4
(50%), and elevated bilirubin in one (13%). Liver biopsy was
performed in 5 patients with informed consent, with speci-
mens showing a histological pattern compatible with AIH in 4
cases and normal liver structure in one. The main extraglan-
dular SS manifestations consisted of articular involvement in
3 (38%) patients and cutaneous vasculitis in 2 (25%). Anemia
was detected in one patient and thrombocytopenia in 3 (38%).
Hypergammaglobulinemia was detected in 3 (38%) patients.
The main immunologic features were positive ANA in all
patients, anti-SMA in 7 (88%), anti-Ro/SSA in 3 (38%), and
RF in 3 (38%).

Differentiation between viral and autoimmune liver disease
Demographically, viral liver disease was characterized by a
higher frequency of men (23% vs 0%; p = 0.009) and an older
age at SS diagnosis (67.46 ± 1.18 vs 57.67 ± 2.70 yrs; p <
0.001) compared with autoimmune liver disease (Table 2).
Although a similar prevalence of the main extraglandular fea-
tures was found, there was a higher frequency of RP in
patients with autoimmune liver disease (33% vs 13%; p =
0.033). Liver involvement was expressed similarly, with no
differences in the prevalence of altered analytical liver profile,
including transaminases, GGT, bilirubin, and alkaline phos-
phatase (Table 2). In contrast, a clearly differentiated hemato-
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Table 1. Hematological and immunological manifestations of patients with SS and liver involvement compared
with the 346 primary SS patients with no evidence of hepatopathy. Data are number (%) or mean ± SEM.

Liver Involvement, No Liver Involvement, p
n = 129 n = 346

ESR > 50 mm/h 57 (44) 59 (21) 0.001
Gammaglobulins (mean ± SEM) 21.61 ± 0.84 18.98 ± 0.38 0.001*
Antinuclear antibodies 103 (81) 273/338 (81) 1.000
Anti-SMA 85 (66) 188/334 (56) 0.030
Anti-Ro/SSA 32 (25) 113/339 (33) 0.094
Anti-La/SSB 27 (21) 74/337 (22) 0.900
Rheumatoid factor 66/123 (54) 116/320 (36) 0.001
Hypocomplementemia 54/119 (45) 32/313 (10) < 0.001
Cryoglobulinemia 52/116 (45) 16/250 (6) < 0.001*

* Statistically significant in multivariate analysis. Anti-SMA: anti-smooth muscle antibodies.
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logic and immunologic profile was observed (Table 3). SS
patients with autoimmune liver disease presented higher mean
values of ESR (53.7 vs 39.0; p = 0.044), circulating gamma-
globulins (26.1% vs 20.2%; p = 0.007), and a higher preva-
lence of ANA (100% vs 66%; p < 0.001), AMA (67% vs 6%;
p < 0.001), anti-SMA (83% vs 55%; p = 0.026), anti-Ro/SSA
(58% vs 11%; p < 0.001), and anti-La/SSB (38% vs 11%; p =
0.01), while patients with chronic viral hepatopathy had a
higher frequency of cryoglobulinemia (66% vs 9%; p < 0.001)
and hypocomplementemia (66% vs 17%; p < 0.001).

DISCUSSION
Liver involvement was one of the first reported extraglandu-
lar manifestations of the systemic expression of SS, although
new developments in the field of hepatic diseases have
changed the diagnostic approach significantly. In the first
studies in SS patients in the 1960s, liver involvement was
evaluated by the presence of hepatomegaly, with a prevalence
of 20%4. AMA were included as a marker of liver disease in
SS patients in the 1970s, with later studies finding a closer
association between SS and PBC than with other types of
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Table 2. Epidemiological and clinical features of SS patients with autoimmune liver disease in comparison with
patients with chronic viral infections. Data are number (%) or mean ± SEM.

Autoimmune Liver Chronic Viral Bilateral p
Disease, n = 24 Disease, n = 64 (< 0.05)

Epidemiological features
Sex (female) 24 (100) 49 (77) 0.009
Mean age, yrs 57.67 ± 2.70 67.46 ± 1.18 < 0.001

Extraglandular SS features
Articular involvement 6 (25) 21 (33) —
Pulmonary involvement 4 (17) 4 (6) —
Thyroiditis 4 (17) 9 (14) —
Cutaneous vasculitis 2 (8) 14 (22) —
Peripheral neuropathy 1 (4) 11 (17) —
Raynaud phenomenon 8 (33) 8 (13) 0.033
Renal involvement 1 (4) 3 (5) —

Liver involvement
Altered liver profile 21 (87) 61 (95) —
Raised transaminases 16 (67) 50 (78) —
Raised gammaglutamyl transferase 18 (75) 44 (69) —
Raised bilirubin 3 (12) 15 (23) —
Raised alkaline phosphatase 9 (37) 15 (23) —
Liver decompensation 1 (4) 8 (13) —
Hepatocarcinoma 0 (0) 4 (6) —

Table 3.  Analytical  features of SS patients with autoimmune liver disease in comparison with patients with
chronic viral infections. Data are number (%) or mean ± SEM.

Autoimmune Liver Chronic Viral Bilateral p
Disease, n = 24 Disease, n = 64 (< 0.05)

Hematological data
ESR (mean ± SEM) 53.71 ± 6.13 39.05 ± 3.87 0.044
Leukopenia 4 (17) 22 (34) —
Thrombocytopenia 9 (37) 35 (55) —
Gammaglobulins (mean ± SEM) 26.18 ± 1.78 20.25 ± 1.25 0.007

Immunological markers
ANA 24 (100) 42 (66) < 0.001
AMA 16 (67) 4 (6) < 0.001
Anti-SMA 20 (83) 35 (55) 0.026
Anti-Ro/SSA 14 (58) 7 (11) < 0.001
Anti-La/SSB 9 (38) 7 (11) 0.01
Rheumatoid factor 13 (54) 37 (58) —
Hypocomplementemia 4 (17) 42 (66) < 0.001
Cryoglobulinemia 2 (8) 42 (66) < 0.001

ANA: antinuclear antibodies. AMA: antimitochondrial antibodies. Anti-SMA: antismooth muscle antibodies.
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autoimmune liver disease6,7. It was not until the 1990s that the
spectrum of liver disease in patients with primary SS, includ-
ing the evaluation of clinical signs of liver disease, liver func-
tion, and a complete panel of autoantibodies9,10, was charac-
terized in 2 studies, both of which identified PBC as the main
liver disease. However, patients were not evaluated systemat-
ically for chronic viral liver diseases and other causes of
hepatopathy.

Chronic HCV infection was the main cause of liver
involvement in our patients with SS, with a prevalence of
13%, nearly 3-fold greater than that observed for autoimmune
liver involvement. This underlines the importance of chronic
HCV infection as a cause of liver disease in SS patients from
regions, such as the Mediterranean area, with higher preva-
lences of HCV infection in the general population. Recent
experimental21,22, virological23,24, and clinical evidence25-27
has revealed a close association between HCV and SS and, in
a recent large multicenter study8, SS-HCV was indistinguish-
able in most cases from the primary form using the most
recent sets of classification criteria.

How then should this SS be classified? Current evidence
suggests that chronic HCV infection should be considered 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 patients8. SS-HCV patients should be consid-
ered a separate subset from the primary form, and it would be
more appropriate to classify these patients as having “SS asso-
ciated with HCV.” The term “SS secondary to HCV” might be
used in those cases in which infection of salivary gland epithe-
lium by HCV is directly observed.

The existence of SS-HCV patients with repeated positive
anti-HCV ELISA and negative HCV-RNA was an interesting
finding. Four (10%) of 40 SS-HCV patients had negative
HCV-RNA viremia, although their characteristics did not dif-
fer from those of patients with positive viremia. We think that
this finding is probably due to the existence of patients with
an undetectable amount of serum HCV-RNA and not to
repeated false results of a highly-specific fourth generation
anti-HCV ELISA.

Two-thirds of our patients with SS-HCV had cryoglobu-
linemia, which may be considered the key immunological
marker of SS associated with HCV and the main cause of vas-
culitis in these patients. Cryoglobulins also played a predom-
inant role in the immunological pattern of these patients, hav-
ing a close association with hypocomplementemia and RF.
The RF activity due to HCV-related cryoglobulinemia has
additional clinical significance, as it is a criterion for the ful-
fillment of the 1993 European criteria for SS diagnosis. In
spite of the high frequency of cryoglobulins, only 13% of our
patients with SS-HCV had RP. The prevalence of RP in large
series of patients with cryoglobulinemia varies widely. We
found RP in only 5% of our cohort of 443 patients with cryo-
globulinemia28, while Ferri, et al29 found a prevalence of

36%, a finding that may be related to the definition of RP used
in each study. However, it is interesting that we have found a
higher frequency of RP in our SS-HCV patients than in our
series of cryoglobulinemic patients (13% vs 5%).

The association between SS and other types of chronic
viral hepatitis is very infrequent. We found only one case of
chronic HBV infection in 475 patients with SS, compared
with 63 patients with chronic HCV infection. Only 3 addi-
tional cases30-32 of HBV-related SS have been reported (one
associated with HBV vaccination), compared with more than
300 cases of HCV-related SS33. Similarly, chronic hepatitis G
virus infection also plays an insignificant role in liver disease
in patients with SS. This predominant etiopathogenic role of
HCV is probably due to its specific lymphotropism and
sialotropism21,34, which means it can infect and replicate in
both circulating lymphocytes and epithelial cells from the
salivary glands35.

After discarding HCV infection, PBC was the main cause
of liver disease in our patients with primary SS, similar to the
studies of Lindgren, et al9 and Skopouli, et al10. Although his-
torically these patients have been considered to have “second-
ary” SS, it seems more rational to use the term “SS associated
with PBC,” because of the clinical-based evidence that SS is
associated with (and not secondary to) other autoimmune dis-
eases. SS patients with AMA-M2 showed a broad spectrum of
abnormalities in the analytical liver profile, including 3
patients with no clinical or analytical data suggestive of liver
disease, as has been reported in 5 previous cases9,10,36.
Previous studies in non-SS patients have shown that AMA-
M2 patients with any clinical or analytical sign of liver
involvement have a high risk of developing symptomatic
PBC37, underlining the key role of AMA-M2 as an early
immunological marker of PBC38. Although there are no ther-
apeutic guidelines for these asymptomatic patients, early use
of ursodeoxycholic acid may be considered, since some stud-
ies in non-SS patients with mild analytical abnormalities have
suggested that treatment with ursodeoxycholic acid might pre-
vent a possible progression to liver cirrhosis39. For these rea-
sons, we recommend the inclusion of AMA in the routine
immunologic followup of SS patients, independently of
whether the analytical liver profile is altered or not, due to the
strong association between AMA and the development of
PBC.

AIH was the other autoimmune liver disease found in our
patients with SS, although less frequently than PBC. There are
51 reported cases of AIH in patients with primary SS (includ-
ing our 8 cases) and all are type-1 AIH40. An additional char-
acteristic of the AIH associated with primary SS is that most
of the reported cases (33 out of 51, 65%) are from Japan,
Korea, and China. Other autoimmune liver diseases have
infrequently been described in patients with primary SS
(Table 4), including 13 cases of sclerosing cholangitis, 6 cases
of autoimmune cholangitis, and one case of nodular regenera-
tive hyperplasia of the liver41.
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Detection of an altered liver profile in a patient with SS
requires a sequential diagnosis. The first step is to discard
processes not associated with SS, mainly the chronic use of
potentially hepatotoxic drugs, steatosis, and congestive heart
failure, all of which are frequently found in the elderly. The
second step is to differentiate between autoimmune and viral
liver disease. Evaluation of epidemiological factors may be
helpful. For example, HCV infection is more frequently found
in SS patients from the Mediterranean area than in those from
northern Europe42. Similarly, HCV diagnosis is more frequent
in older and male SS patients, while younger and female SS
patients are more likely to have an associated autoimmune
liver disease. The third step is the analytical liver profile,
although in our study, this was not useful in differentiating
between HCV- and autoimmune-related liver diseases. The
fourth step is the immunological profile, which plays a key
role in differentiating between the main etiologies: patients
with chronic HCV infection have a higher frequency of cryo-
globulins and hypocomplementemia, while those with
autoimmune liver disease present hypergammaglobulinemia
and autoantibodies (ANA, SMA, Ro, and La) more frequent-
ly. Of SS patients with autoimmune liver disease, the exis-
tence of AMA with a specific M2 pattern indicates PBC, while
high titers of ANA and anti-SMA suggest type-1 AIH.

Chronic HCV infection was the main cause of liver
involvement in our patients with SS, with a prevalence of
13%, nearly 3-fold greater than that observed for autoimmune
liver involvement (PBC and type-1 AIH). No differences in
the analytical liver profile or the main extraglandular SS man-
ifestations were found when comparing the 2 types of liver
involvement, with the immunological pattern being the main
identifying factor in the differentiation of viral (predominance
of cryoglobulins and low complement levels) and autoim-
mune (higher frequency of autoantibodies) liver involvement.
The differential diagnosis of liver disease in patients with pri-
mary SS (viral versus autoimmune) is clinically important,
since the 2 processes have a different therapeutic approach
and prognosis.
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