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Abstract
AIM: To establish the frequency and clinical features 
of connective tissue diseases (CTDs) in a cohort of Chi-
nese patients with primary biliary cirrhosis (PBC).

METHODS: Three-hundred and twenty-two Chinese 
PBC patients were screened for the presence of CTD, 
and the systemic involvement was assessed. The dif-
ferences in clinical features and laboratory findings 
between PBC patients with and without CTD were 
documented. The diversity of incidence of CTDs in PBC 
of different countries and areas was discussed. For 
the comparison of normally distributed data, Student’
s t  test was used, while non-parametric test (Wilcoxon 
test) for the non-normally distributed data and 2 × 2 χ 2 
or Fisher’s exact tests for the ratio. 

RESULTS: One-hundred and fifty (46.6%) PBC pa-
tients had one or more CTDs. The most common CTD 
was Sjögren’s syndrome (SS, 121 cases, 36.2%). There 
were nine cases of systemic sclerosis (SSc, 2.8%), 12 
of systemic lupus erythematosus (SLE, 3.7%), nine of 
rheumatoid arthritis (RA, 2.8%), and 10 of polymyo-
sitis (PM, 3.1%) in this cohort. Compared to patients 
with PBC only, the PBC + SS patients were more likely 
to have fever and elevated erythrocyte sedimentation 
rate (ESR), higher serum immunoglobulin G (IgG) lev-
els and more frequent rheumatoid factor (RF) and in-
terstitial lung disease (ILD) incidences; PBC + SSc pa-
tients had higher frequency of ILD; PBC + SLE patients 
had lower white blood cell (WBC) count, hemoglobin 
(Hb), platelet count, γ-glutamyl transpeptidase and im-
munoglobulin M levels, but higher frequency of renal 
involvement; PBC + RA patients had lower Hb, higher 
serum IgG, alkaline phosphatase, faster ESR and a 
higher ratio of RF positivity; PBC + PM patients had 
higher WBC count and a tendency towards myocardial 
involvement.

CONCLUSION: Besides the common liver manifesta-
tion of PBC, systemic involvement and overlaps with 
other CTDs are not infrequent in Chinese patients. 
When overlapping with other CTDs, PBC patients mani-
fested some special clinical and laboratory features 
which may have effect on the prognosis.
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Core tip: This study demonstrated that primary biliary 
cirrhosis (PBC) is a complicated disease that not only 
involves the liver but also often coexists with other con-
nective tissue diseases (CTDs). Evaluation of our cohort 
of 322 Chinese PBC patients showed that Sjögren's 
syndrome was the CTD that most frequently coexisted 
with PBC. In addition, it was also shown that when 
CTDs coexist with PBC, the clinical features and the 
disease course are different from those in patients with 
PBC alone. Our collective results suggest that Chinese 
patients with PBC may benefit from assessment of sys-
temic involvement and screening for CTDs through 
detection of autoantibodies.
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INTRODUCTION
Primary biliary cirrhosis (PBC), which predominantly 
affects middle-aged women, is histologically character-
ized by chronic non-suppurative destructive cholangitis. 
Although the liver is the chief  target, PBC may involve 
multiple systems, such as interstitial lung disease (ILD)[1,2], 
pulmonary artery hypertension (PAH)[3], and nephri-
tis[4]. PBC is also associated with other connective tissue 
diseases (CTDs) and autoimmune disorders, such as 
Sjögren’s syndrome (SS), systemic sclerosis (SSc), and 
systemic lupus erythematosus (SLE).

These co-existing conditions frequently increase the 
difficulty in making a diagnosis and treating the disease. 
They may also change the natural course and prognosis 
of  PBC. We have established a database of  PBC patients 
admitted to our hospital during the past ten years, to 
serve as a resource of  data for studies of  PBC features 
and outcomes. In this report, we describe our analysis of  
these patients’ data to determine the frequencies of  ex-
trahepatic lesions and association of  CTDs. 

MATERIALS AND METHODS
Patients
Chinese patients with PBC (294 women, 28 men; age 
mean: 53 years, range: 20-81 years old), who attended our 
hospital during 2002-2012, were prospectively entered 
into our collective database and retrospectively analyzed 
in this study. PBC diagnosis was made according to the 

criteria published in the guidelines of  the American As-
sociation for the Study of  Liver Diseases[5,6]. The majority 
(91.9%) of  the patients resided in northern China, with 
23.6% of  those individuals being from Beijing.

Diagnostic criteria for CTDs and definition of organ 
involvement
Diagnosis of  SS was made if  the patient fulfilled the 2002 
European diagnostic criteria[7]. Diagnosis of  SSc (including 
scleroderma) was made according to the 1980 American 
College of  Rheumatology (ACR) criteria[8]. Diagnosis of  
SLE was made according to the 1997 revised ACR crite-
ria[9] and the 2009 Systemic Lupus International Collabo-
rating Clinic revision of  the ACR classification criteria for 
SLE[10]. Diagnosis and classification of  rheumatoid arthri-
tis (RA) were made according to the 1987 revised ACR[11] 
and 2010 ACR/European League Against Rheumatism 
criteria[12]. Diagnoses of  polymyositis (PM) or dermatomy-
ositis (DM) were made according to the criteria reported 
by Bohan and Peter[13], and diagnosis of  mixed connective 
tissue disease (MCTD) was made according to the 1987 
Alarcon-Segovia criteria[14].

Renal involvement was defined by persistent protein 
urea of  > 0.5 g/d, and/or glomerular haematuria, and/or 
cellular casts[15]. Cardiac involvement was defined by the 
presence of  cardiomyopathy, pericarditis, or arrhythmia.

Statistical analysis
SPSS version 11.5 (SPSS Inc., Chicago, IL, United States) 
was used for statistical analysis of  the data. Main results 
were presented as mean ± SD. According to the type and 
distribution of  the data, the statistical significance was es-
timated by Student’s t test, Wilcoxon test, or 2 × 2 χ 2 or 
Fisher’s exact tests. P values < 0.05 were considered to be 
statistically significant.

RESULTS
General characteristics of PBC patients
Of  the 322 PBC patients enrolled in the study, the mean 
time from onset of  symptoms to diagnosis was 5.8 years. 
Anti-nuclear antibody (ANA) was present in 87.0% of  
the patients, while anti-mitochondrial antibody (AMA) 
was present in 90.9% of  the patients, among which 
90.3% were also positive for the M2 subtype of  AMA 
(AMA-M2). Seventy-two (22.4%) of  the total patients un-
derwent liver biopsy (Table 1).

CTDs in PBC patients and inter-study comparison with 
other countries
One-hundred and fifty (46.6%) of  the patients had CTDs, 
11 (3.4%) of  which had two or more CTDs (Figure 1). SS 
(121 cases, 36.2%) was the most frequent CTD represent-
ed. There were nine cases of  SSc (2.8%), 12 of  SLE (3.7%), 
9 of  RA (2.8%), and 10 of  PM (3.1%) in this cohort. no 
DM or MCTD coexisted with PBC.

The incidence of  PBC + SS in the current study was 
significantly higher than that reported in either the United 
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Kingdom study[16] (37.6% vs 25.0%, P = 0.006) or the Italy 
study[17] (37.6% vs 3.5%, P = 0.000), while the frequency 
of  PBC + SSc was much lower (2.8% vs 8.0%, P = 0.017; 
2.8% vs 12.3%, P = 0.000). The frequency of  RA in the 
current study was less than that in the UK study (2.8% vs 
17.0%, P = 0.000) but about the same as in the Italy study. 
The frequencies of  PBC + SLE, + PM and + MCTD 
were not different between the three studies (Table 2).

Primary biliary cirrhosis patients with and without 
connective tissue diseases
There were no significant differences between PBC pa-
tients with and without CTDs in terms of  sex, age, inci-
dences of  Raynaud’s phenomenon (RP) or PAH, or levels 
of  alanine aminotransferase (ALT), aspartate aminotrans-
ferase (AST), ANA, AMA, or AMA-M2 (Table 3).

Compared with PBC patients, the PBC + SS patients 
had significantly higher incidence of  fever (6.4% vs 15.7%, 
P = 0.010) and ILD (7.6% vs 22.3%, P = 0.000), while 
the PBC + RA patients had significantly higher incidence 
of  arthralgia (21.5% vs 100%, P = 0.000) and the PBC 
+ SSc patients also had significantly higher incidence of  
ILD (7.6% vs 33.3%, P = 0.035). Patients with PBC + PM 
were likely to have cardiac involvement, most frequently 
cardiomyopathy (40% vs PBC patients: 2.9%, P = 0.001), 
and renal involvement was more common in patients with 

PBC + SLE (33.3% vs PBC patients: 5.2%, P = 0.006).
The most common disease coexisting with PBC was 

SS. Compared to PBC patients without SS, the PBC + SS 
patients had higher serum level of  immunoglobulin G 
(IgG; 17.1 ± 6.2 g/L vs 21.0 ± 12.4 g/L, P = 0.004), fast-
er erythrocyte sedimentation rate (ESR; 41 ± 28 mm/h vs 
57 ± 38 mm/h, P = 0.032), and higher rates of  positivity 
for rheumatoid factor (RF; 19.9% vs 76.7%, P = 0.000). 
There were no significant differences in the clinical char-
acteristics of  patients who had PBC + SSc and those 
with PBC alone.

Compared to PBC patients, the PBC + SLE patients 
had lower white blood cell count (WBC; 5.7 ± 2.6 × 109/
L vs 4.0 ± 1.1 × 109/L, P = 0.005), level of  hemoglobin 
(Hb; 126 ± 20 g/L vs 102 ± 20 g/L, P = 0.003), platelet 
count (PLT; 189 ± 82 × 109/L vs 96 ± 75 × 109/L, P = 
0.001), serum levels of  γ-glutamyl transpeptidase (γ-GT; 
320 ± 340 U/L vs 207 ± 153 U/L, P = 0.048), and IgM 
(4.5 ± 4.7 g/L vs 1.9 ± 1.2 g/L, P = 0.001). Compared to 
PBC patients without RA, patients with PBC + RA had 
lower Hb (126 ± 20 g/L vs 110 ± 11 g/L, P = 0.001), but 
higher levels of  serum alkaline phosphatase (ALP, 250 
± 221 U/L vs 487 ± 411 U/L, P = 0.047) and IgG (17.1 
± 6.2 g/L vs 22.2 ± 5.1 g/L, P = 0.004), ESR (41 ± 28 
mm/h vs 76 ± 30 mm/h, P = 0.004), and ratio of  posi-
tive RF (19.9% vs 100.0%, P = 0.009). Compared to PBC 
patients, patients with PBC + PM had higher WBC count 
(5.7 ± 2.6 × 109/L vs 7.9 ± 3.4 × 109/L, P = 0.048).

DISCUSSION
Autoimmune diseases exhibit an increased immune re-
sponse to self-antigens, occur predominantly in females, 
and share some similar pathogenic pathways or genetic 
etiologies[18,19]. Consequently, it is common for more than 
one autoimmune condition to occur in a single patient. 
For instance, the classic model of  SS shows its secondary 
nature to SLE[20] and SSc overlapping with PM[21]. Simi-
larly PBC often overlaps with other autoimmune diseases 
and conditions, thereby causing not only liver damage but 
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  Characteristic Cohort representation

  Sex, female/male                     294/28
  Age (yr)                       53 ± 12
  Duration of disease (yr)                         5.8 ± 3.5
  Mayo risk score                         4.5 ± 1.1
  Positive ANA                     275/316 (87.0)
  Positive AMA                     290/319 (90.9)
  Positive AMA-M2                     262/290 (90.3)
  Titers of AMA-M2 (IU/mL)                     139.6 ± 107.9
  Liver biopsy                       72 (22.4)

Table 1  Baseline characteristics of the study population

Data are presented as mean ± SD, ratio or n (%). ANA: Anti-nuclear anti-
body; AMA: Anti-mitochondrial antibody; AMA-M2: M2 subtype of anti-
mitochondrial antibody. 
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Figure 1  Percentage of primary biliary cirrhosis patients with varying 
numbers of connective tissue diseases. CTDs: Connective tissue diseases; 
PBC: Primary biliary cirrhosis.

Wang et al
China

Watt et al [16]

United Kingdom
Marasini et al [17]

Italy

  PBC        322            160           170
     CTDs in PBC        150 (46.6)              84 (53.0)             62 (36.5)
     PBC + SS        121 (37.6)              40 (25.0)a               6 (3.5)a

     PBC + SSc            9 (2.8)              12 (8.0)a             21 (12.3)a

     PBC + SLE          12 (3.7)               2 (1.3)               3 (1.8)
     PBC + RA            9 (2.8)             27 (17.0)a               3 (1.8)
     PBC + PM          10 (3.1)               0 (0.0)               1 (0.6)
     PBC + MCTD            0 (0.0)               0 (0.0)               1 (0.6)

Table 2  Inter-study comparison of patterns of connective 
tissue diseases in primary biliary cirrhosis patients  n  (%)

aP < 0.05 vs Wang et al (China, the current study). PBC: Primary biliary 
cirrhosis; CTDs: Connective tissue diseases; SS: Sjögren’s syndrome; SSc: 
Systemic sclerosis; SLE: Systemic lupus erythematosus; RA: Rheumatoid 
arthritis; PM: Polymyositis; MCTD: Mixed connective tissue disease.
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pared to the primary SS patients[24]. Perhaps, only PBC 
patients who met the criteria of  SS and also had exact an-
ti-SSA or anti-SSB antibodies had really overlapping SS. 
In the current study, all of  the PBC patients who met the 
criteria of  SS were included[7], regardless of  whether spe-
cific antibodies were present or not, which likely explains 
the particularly high number of  PBC + SS patients in the 
current study’s cohort. Compared to patients with PBC 
only, the PBC + SS patients were more likely to have fe-
ver and elevated ESR, suggesting that the inflammatory 
reaction may have been more severe in the concomitant 
cases. The PBC + SS cases also showed higher serum 
IgG levels and more frequent RF and ILD incidences; 
thus, treatment with glucocorticoids or immunosuppres-
sive agents, in addition to ursodesoxycholic acid, might 
be beneficial for these cases.

SSc was the first reported CTD to coexist with 
PBC[28]. Although the known molecular targets of  SSc 
and PBC are distinct, the two diseases share similar out-
comes: sclerosis in the case of  SSc and cirrhosis in the 
case of  PBC. As both conditions result in fibrogenesis, 
there may be some similar epitopes or sequences in the 
target antigens of  the two diseases that are involved in 
the effects on the fibrogenic pathway. According to the 
data from the Italian-based study[17], SSc was the most 
frequent comorbidity in PBC; moreover, a future study 
suggested that this rate might be underestimated[29]. In the 
Chinese-based study, the frequency of  PBC + SSc was 
much lower than that of  PBC + SS. In China, SSc cases 

also extrahepatic injury. 
An epidemiological study from United States showed 

that one-third of  1032 patients with PBC were affected 
by another autoimmune disease, most commonly SS, RP, 
autoimmune thyroid disease, scleroderma, or SLE[22]. Yet 
another United States-based study reported that about 
72% of  the PBC patients also had SS, and 20% of  PBC 
patients had joint disease[23]. Similarly, a previous study of  
the United Kingdom showed that 53% of  the PBC pa-
tients had at least one additional autoimmune condition, 
with the most common being SS, autoimmune thyroid 
disease, RA, and SSc[16]. None of  these patients had con-
comitant PM or DM. An Italian-based study of  170 PBC 
cases showed that the highest-frequency CTD was SSc (21 
cases, 12.3%)[17]. 

The data from the current study showed that SS was 
the most common CTD that coexisted with PBC. The 
frequency was higher compared to rates reported in Eu-
rope[16,17]. SS and PBC are both characterized by immune-
mediated progressive destruction of  the epithelial tissues, 
with SS mainly affecting the salivary and lacrimal glands 
and PBC mainly affecting the small bile ducts[24]. Clini-
cally, many PBC patients also present with dry eyes or 
mouth (47%-73%), and focal lymphocytic infiltration of  
labial glands (26%-93%)[25-27]. Nevertheless, in these PBC 
patients, anti-SSA or anti-SSB antibodies were rarely de-
tected, and sequelae were milder than in the primary SS 
patients. They were also found to express lower levels of  
human leukocyte antigen-B8, DR3, and DRW52 com-

PBC (n  =172) PBC + SS (n  =121) PBC + SSc (n  = 9) PBC + SLE (n  =12) PBC + RA (n = 9) PBC + PM (n  = 10)

  Female/male  153/19            112/9 9/0 12/0  7/2  7/3
  Age (yr)     53 ± 11              53 ± 12  51 ± 61                 50 ± 91       59 ± 121   53 ± 81

  Fever      11 (6.4)              19 (15.7)a  0 (0)         3 (25.0)        1 (11.1)        1 (10.0)
  RP        32 (18.6)              23 (19.0)       4 (44.4)         5 (41.7)   0 (0)   0 (0)
  Arthralgia        37 (21.5)              31 (25.6)       2 (22.2)         4 (33.3)         9 (100)a     1 (10)
  ILD     13 (7.6)              27 (22.3)a         3 (33.3)a    0 (0)        1 (11.1)     2 (20)
  PAH     11 (6.4)              13 (10.7)       2 (22.2)       1 (8.3)   0 (0)   0 (0)
  Cardiac       5 (2.9)                3 (2.5)  0 (0)    0 (0)   0 (0)         4 (40.0)a

  Renal       9 (5.2)                8 (6.6)        1 (11.1)          4 (33.3)a   0 (0)   0 (0)
  WBC (109/L)           5.7 ± 2.6                5.0 ± 2.9    5.7 ± 2.81             4.0 ± 1.11,a          5.7 ± 2.41            7.9 ± 3.41,a

  Hb (g/L)   126 ± 20            118 ± 18  120 ± 231     102 ± 201,a    110 ± 111,a   127 ± 161

  PLT (109/L)   189 ± 82            135 ± 69  190 ± 103     96 ± 75a   247 ± 142 206 ± 91

  ALT (U/L)     79 ± 76               91± 75    76 ± 621     69 ± 721    56 ± 461     73 ± 561

  AST (U/L)    76± 62              90 ± 64    96 ± 411     69 ± 551    79 ± 521     73 ± 331

  ALP (U/L)     250 ± 221            287 ± 224    291 ± 1661   173 ± 981      487 ± 4111,a   153 ± 981

  γ-GT (U/L)     320 ± 340            309 ± 290    344 ± 3461       207 ± 1531,a    239 ± 1661     264 ± 2751

  IgG (g/L)         17.1 ± 6.2              21.0 ± 12.4a        17.3 ± 5.81        15.8 ± 5.21          22.2 ± 5.11,a         16.4 ± 4.41

  IgM (g/L)           4.5 ± 4.7                4.3 ± 3.9          3.4 ± 1.81           1.9 ± 1.21,a          4.2 ± 3.61          5.4 ± 3.11

  ESR (mm/1h)      41 ± 28              57 ± 38a    47 ± 341   47 ± 251      76 ± 301,a     48 ± 201

  RF+                31/156 (19.9)              92/120 (76.7)a            4/8 (50.0)            5/11 (45.5)            9/9 (100)a              4/10 (40.0)
  ANA              142/169 (84.0)            111/119 (93.3)                9/9 (100)              12/12 (100)               8/9 (88.9)                10/10 (100)
  AMA              153/171 (89.5)            109/120 (90.8)                8/9 (88.9)              11/12 (91.7)               8/9 (88.9)                10/10 (100)
  AMA- M2 (IU/mL)              147± 125            130 ± 105            119 ± 1151            160 ± 1161           139 ± 1181              172 ± 1381

Table 3  Clinical features and laboratory results of patients with primary biliary cirrhosis alone and patients with primary biliary 
cirrhosis plus one other connective tissue diseases

Data are presented as mean ± SD, ratio or n (%).1Non-normally distributed data compared with PBC patients by the Wilcoxon test. aP < 0.05 vs PBC patients. 
PBC: Primary biliary cirrhosis; SS: Sjögren’s syndrome; SSc: Systemic sclerosis; SLE: Systemic lupus erythematosus; RA: Rheumatoid arthritis; PM: Polymy-
ositis; WBC: White blood cell count; Hb: Hemoglobin; PLT: Platelet count; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; ALP: Alkaline 
phosphatase; γ-GT: γ-glutamyl transpeptidase; IgG: Immunoglobulin G; IgM: Immunoglobulin M; ESR: Erythrocyte sedimentation rate; RF: Rheumatoid fac-
tor; ANA: Anti-nuclear antibody; AMA: Anti-mitochondrial antibody; AMA-M2: M2 subtype of anti-mitochondrial antibody.
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with only skin involvement usually consult a dermatolo-
gist for diagnosis and treatment, instead of  a rheumatolo-
gist. It is likely that many cases of  PBC with SSc remain 
undiagnosed. On the other hand, prevalence of  SSc has 
been reported to be much higher in North America and 
Australia than in Japan, another Asian country[30]. The 
exact epidemiologic data for SSc in China is not available, 
but considering the similarity in genetic backgrounds 
of  Asian ethnicities it is possible that the incidence and 
prevalence of  SSc in China may be close to that in Ja-
pan, and lower than that in Europe. Such a situation may 
partially explain the observed low frequency of  PBC + 
SSc in our Chinese cohort. Recent study from United 
Kingdom have demonstrated that patients affected by 
both PBC and SSc manifested a less aggressive form of  
liver disease, suggesting an active interaction between the 
two conditions[31]. Such characteristics were not observed 
in the current study’s Chinese cohort. Specifically, there 
were no significant differences in the results of  labora-
tory tests from the PBC patients and the PBC + SSc 
patients; however, the latter had higher frequency of  ILD 
due to the existence of  SSc.

PBC mostly affects middle-aged women, while the 
majority of  SLE cases occur in women of  childbear-
ing age[32]. Therefore, the likelihood of  co-existence of  
PBC and SLE is theoretically low. In fact, the reported 
frequencies of  PBC + SLE in PBC are 1.25%-1.80%[16,17] 
and in SLE are 1.4%-7.5%[33-35]. In the current Chinese 
cohort, the frequency of  PBC + SLE was 3.7%, which 
was higher than that of  PBC + SSc (2.8%). Compared 
to patients with PBC alone, the PBC + SLE patients had 
lower WBC count, Hb, and PLT, and higher frequency of  
renal involvement, all of  which are distinctive features of  
SLE. The coexistence of  SLE in PBC patients appeared 
to be associated with much less extensive liver damage, 
as reflected by lower γ-GT and IgM levels. These find-
ing suggest that SLE may protect against progression of  
PBC by inducing a slower progression to cirrhosis and 
delaying the need for liver transplantation[36,37].

Arthralgia is a non-specific symptom, which is very 
common in CTD, and inflammation of  multiple joints 
with arthralgia is characteristic of  RA. A study from the 
United States indicated that the rate of  prevalence of  RA 
in PBC patients did not differ from that in healthy con-
trols[22]. However, the incidence of  RA in PBC patients 
in the current study (2.8%) was higher than the incidence 
of  0.5%-1.0%[38] reported worldwide, but less than that 
reported in the United Kingdom study[16]. In the current 
cohort, the PBC + RA patients had lower Hb levels but 
higher serum levels of  IgG, faster ESR and a higher ratio 
of  RF positivity. They also had elevated serum ALP level, 
from which we conclude that coexistence of  RA maybe a 
negative-prognosis factor for PBC[36,37]. 

Regarding the overlap of  PBC and PM/DM, the cur-
rent data did not confirm that it was as rare as reported 
in the previous studies in the literature. Interestingly, no 
cases of  PBC + DM were detected. In contrast, there 
have been several case reports of  PBC complicated by 

PM[39-41], and many of  these cases have been asymptom-
atic or showing mild (early) histological changes. Higher 
WBC count meant more severe inflammation in PBC 
+ PM. The PBC + PM patients in our Chinese cohort 
showed a tendency towards myocardial involvement, and 
that rate was much higher than that in the PM/DM pa-
tients[42]. It is unclear why the heart is particularly involved 
in PBC complicated with PM. Treatment with high-dose 
steroids or even pulse therapy is a particularly effective 
strategy[43] and has been shown to decrease mortality[44]. 
It is intriguing to consider that the pathogenesis of  this 
syndrome might be related to the presence of  various 
subtypes of  AMA[45]; however, further studies are neces-
sary to investigate whether the preferential myocardial 
involvement is a diagnostic finding in patients with PBC 
and PM.

There are several limitations inherent to the current 
study’s design, which may have affected the results. Less 
than one-fourth of  the patients underwent liver biopsy, 
which precluded our ability to perform statistical analyses 
of  the differential pathologic features in patients with 
CTDs and those without CTDs. In addition, the retro-
spective and descriptive nature of  the study restricted our 
investigations to only the fundamental relationship be-
tween PBC and CTDs. Future studies should be designed 
to investigate the relation with genetics and immune 
regulator factors to help identify common and distinct 
pathways involved in pathogeneses of  the various CTDs. 
Finally, the follow-up was relatively short, and longer-
term follow-up will help to determine the differential 
prognosis and mortality profiles of  the various CTDs.

In conclusion, many CTDs coexist with PBC, which 
suggests that PBC and CTDs may share similar patho-
genic mechanisms. When various CTDs coexist with 
PBC, different manifestations and some specific organ 
involvement may appear. PBC is a systemic autoimmune 
disease and not organ-specific. Clinicians should screen 
for CTDs in PBC patients, especially those who have RP, 
renal manifestation, or signs of  involvement of  other or-
gan systems. Detailed medical history should be obtained, 
and laboratory examination of  autoantibodies, such as 
ANA, should be performed to screen for co-existing 
CTDs and PBC. 
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Primary biliary cirrhosis (PBC) is often thought of as an organ-specific autoim-
mune disease which mainly targets the liver. However, accumulating evidence 
has indicated that PBC may involve multiple systems and may be associated 
with other connective tissue diseases (CTDs). It remains unknown whether 
these complicated PBC cases have distinctive clinical features and/or progno-
ses, especially in ethnic Chinese. 
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The current study assessed the frequency of extrahepatic lesions and the as-
sociation of CTDs in a cohort of 322 Chinese patients with PBC. In addition, the 
clinical and laboratory features were compared between the subsets of PBC 
patients with and without various CTDs.
Innovations and breakthroughs
According to some studies from Europe, systemic sclerosis is the CTD that 
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most frequently coexists with PBC. However, in the current study of a Chinese 
cohort, Sjögren’s syndrome was the CTD that most frequently coexisted with 
PBC. This report is the first retrospective cohort study to investigate the dif-
ferences in the clinical features and extrahepatic involvement between PBC 
patients with and without CTDs. 
Applications
PBC is a systemic autoimmune disease and without organ-specificity. It is 
necessary to evaluate CTDs in PBC patients, especially those with Raynaud 
phenomenon, renal manifestation, and signs of involvement of multiple organ 
systems. Detailed collection of medical history and laboratory examination of 
related autoantibodies should be performed to help diagnose cases of coexist-
ing CTDs and PBC. 
Terminology
PBC is characterized by chronic non-suppurative destructive cholangitis and 
presence of anti-mitochondrial antibody. It ultimately progresses to cirrhosis and 
hepatic failure. PBC is an autoimmune liver disease that may involve multiple 
systems and may be associated with other CTDs.
Peer review
This is a descriptive study in which the authors analyzed the frequency and 
clinical features of CTDs in a cohort of 322 Chinese patients with PBC. The 
results showed that there were some interesting manifestations in the PBC pa-
tients with other CTDs and suggest that assessment of systemic involvements 
and examination of associated autoantibodies may be beneficial for patients 
with PBC.
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