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Abstract

AIM: To examine the clinical features and analyze
prognostic factors in a prospective study of primary
biliary cirrhosis (PBC) patients.

METHODS: From 1995 to 2010, PBC patients with-
out hepatic decompensation seen at the Peking Union
Medical College Hospital were enrolled. Clinical signs
and manifestations (pruritus, persistent fatigue, jaun-
dice and pain in the right hypochondrium), laboratory
parameters (auto-antibodies for autoimmune hepatic
disease, biliary and hepatic enzymes, immunoglobu-
lin, bilirubin, and albumin) and imaging findings were
recorded at entry and at specific time points during
follow-up. Cox regression and Kaplan-Meier analyses,
respectively, assessed the risk factors for hepatic de-
compensation and survival.

RESULTS: Two hundred and sixty-two PBC patients
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were enrolled with a median follow-up of 75.2 mo
(range, 21-201 mo). The 240 patients were aged 51.5
+ 10.2 years at diagnosis and 91.6% were female.
Two hundred and forty-five (93.5%) were seropositive
for anti-mitochondrial antibodies. At presentation, 170
patients (64.9%) were symptomatic, while 96 patients
(36.6%) had extra-hepatic autoimmune disease. Dur-
ing the follow-up period, 62 (23.7%) patients devel-
oped hepatic decompensation of whom four under-
went liver transplantation and 17 died. The cumulative
survival rate and median survival time were 83.9%
and 181.7 mo, respectively. Cox regression analysis re-
vealed that an incomplete ursodeoxycholic acid (UDCA)
response or inconsistent treatment [P < 0.001; haz-
ard risk (HR) 95%CI = 2.423-7.541], anti-centromere
antibodies (ACA) positivity (P < 0.001; HR 95%CI =
2.516-7.137), alanine aminotransferase ratio (AAR)
elevations (P < 0.001; HR 95%CI = 1.357-2.678),
and histological advanced liver disease (P = 0.006; HR
95%CI = 1.481-10.847) were predictors of hepatic de-
compensation. The clinical features and survival of PBC
in China are consistent with those described in West-
ern countries.

CONCLUSION: Incomplete UDCA response or incon-
sistent treatment, ACA positivity, AAR elevations, and
advanced histological stage are predictors of decom-
pensation.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Primary biliary cirrhosis (PBC) is a chronic cholestatic
autoimmune liver disease that causes lymphocytic portal
hepatitis and bile duct destruction, leading to cirrho-
sis and liver failure!”. The annual incidence rates range
between 0.7 and 49 cases per million persons, while
prevalence rates range between 6.7 and 402 cases per
million™, Currently, treatment with ursodeoxycholic
acid (UDCA) at a dose of 13-15 mg/kg/d is the recom-
mended first-line therapy.

According to clinical observations, the progression
and prognosis of PBC vary significantly among patients,
including a relatively slow progression in some patients,
while others have a more rapid progression to hepatic
failure™, Therefore, knowledge of the factors affecting
disease progression and prognosis would be of great

value in clinical management.

Several prognostic models have been developed for
PBC. The most important is the Mayo score model,
which has been widely used to predict the survival of
PBC patients, and assess the timing of liver transplanta-
tion®”. However, some patients are asymptomatic at the
time of diagnosis, which limits the application of the
Mayo model; and this model was not originally devel-
oped to assess disease progression in the early stages of
PBC". In terms of treatment, UDCA has been reported
to delay h1stolog1cal progression and improve long-term
prognosis'”. Previous studies have shown that anti-gp210
and anti-centromere antibodies (ACA) were associated
with sevete disease course and poot prognosis. Bilirubin,
prothrombin time, hypoalbuminemia and serum immu-
noglobulin (Ig) G have also been reported as prognostic
markers'"'?, However, these studies were mainly retro-
spective and had small sample sizes.

We aimed to assess the clinical features and risk fac-
tors for hepatic decompensation in a large prospective
cohort study in China.

MATERIALS AND METHODS

Study population and data collection

Patients with PBC seen at the Peking Union Medical
College Hospital (PUMCH) from 1995 to 2010 were re-
cruited. The ethics committee at PUMCH approved the
study, and written informed consent was obtained from
all participants prior to enrollment. The diagnosis of
PBC was made if at least two of the following three cri-
teria were fulfilled: (1) elevated serum alkaline phospha-
tase (ALP) (at least 1.5 times the upper limit of normal);
(2) the presence of anti-mitochondrial antibodies (AMAs)
in serum; and (3) representative histological manifesta-
tions of portal area inflammation and bile duct injury.
Eatly PBC was defined by seropositivity for AMA, and
the presence of histological manifestations, but normal
liver function™. The liver histology was graded according
to the Ludwig classification”. Patients with liver decom-
pensation, autoimmune hepatitis (AIH), viral hepatitis
and other causes of liver damage were excluded. Patients
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with PBC/AIH ovetlap syndrome were identified ac-
cording to the criteria proposed by Chazouilleres e al™,
In the current study, serum antinuclear antibody (ANA),
AMA, anti-smooth muscle antibody, anti-liver kidney
microsomal antibody, and anti-parietal cell antibody were
tested. In patients who were ANA positive, the level of
alanine aminotransferase (ALT), aspartate aminotrans-
ferase (AST), IgG and autoantibodies for AIH were as-
sessed to exclude PBC/ATH. The extra-hepatic autoim-
mune diseases were diagnosed according to the generally
accepted criteria.

The following information was recorded: (1) demo-
graphic features, clinical signs and manifestations of
liver disease including pruritus, persistent fatigue, jaun-
dice and pain in the right hypochondrium; (2) laboratory
parameters, including ANA, AMA, ACA, ALT, AST,
ALP, y-glutamyl-transferase (GGT), total bilirubin (TBil),
direct bilirubin (DBil), albumin (ALB), IgG, IgA and
IgM; and (3) imaging findings: liver ultrasound or CT
demonstrating morphologic changes of liver and spleen,
and portal vein blood flow. UDCA at the dose of 13-15
mg/kg per day was prescribed for all patients.

Follow-up

Patients were followed up in the outpatient clinic, and
data were collected at 3-mo intervals during the first
year, 6-mo intervals or yearly thereafter. During each
visit, the clinical signs, symptoms and laboratory param-
eters (AST, ALT, ALP, GGT, ALB, TBil, DBIil, IgG, IgA,
IgM, white blood cell, hemoglobin and platelet count)
were assessed. Liver ultrasound was performed annually.
Gastroscopy was carried out if necessary. If the patients
had symptoms of hepatic decompensation (ascites, eso-
phageal varices, variceal bleeding, hypersplenism, coagu-
lant function abnormality, hypoproteinemia, and hepatic
encephalopathy), they were permitted to visit doctors at
any time or to go to emergency departments. After treat-
ment for one year, patients whose ALP levels decreased
by more than 40% of baseline values or returned to nor-
mal were defined as UDCA responders' ™.

Outcome evaluation

Two clinical outcomes were studied: hepatic decompen-
sation, and liver-related death. Hepatic decompensa-
tion was defined as the occurrence of severe functional
damage of liver and one or more complications of liver
cirrhosis"". We investigated the following features of de-
compensation: hypersplenism, ascites, esophageal varices
(variceal bleeding), encephalopathy, hypoproteinemia,
coagulant function abnormality, and spontaneous bacte-
rial peritonitis. Figure 1 shows a diagram of the study
design.

Statistical analysis

Data were expressed as median (range) or mean * SD.
Analysis was performed using SPSS 17.0 statistical soft-
ware (Chicago, IL, United States). A two-sided P-value <
0.05 was considered statistically significant. Categorical
variables were compared by the ;52 test while continuous
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Information collection at entry

(2) Laboratory parameters
(3) Imaging findings

(1) Demographic features, clinical signs and symptoms of liver disease

115 patients with hepatic decompensation
17 patients with AIH/PBC overlap syndrome

‘ 262 patients without hepatic decompensation

Follow-up:

3-mo intervals during the first year, 6-mo intervals or yearly thereafter

|

|

4 patients lost to follow up

‘ 62 patients developed hepatic decompensation

2 patients died of unrelated liver causes l

4 patients underwent liver transplantation

‘ 17 patients died of liver related disease

Figure 1 Diagram showing the study enroliment.
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Figure 2 Survival curve of all patients in this cohort.

variables were compared by the Student’s test or Mann-
Whitney U test. Variables that were significant in univari-
ate analysis were submitted to Cox regression analysis to
predict the independent risk factors. Hazard risk (HR)
and 95%CI were presented. Kaplan-Meier analysis was
used to assess survival. Patients who were lost to follow-
up or died of causes unrelated to liver failure were cen-
sored.

RESULTS

Clinical profiles of the study group at the entry
In this study, 262 patients with a mean age of 51.5 *
10.2 years, including 240 (91.6%) women, were enrolled.
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The median duration of follow-up was 75.2 mo (range,
21-201 mo). The demographic and clinical features are
shown in Tables 1 and 2.

On entry into the study, 170 (64.9%) patients pre-
sented with manifestations of liver disease, and 96 (36.6%)
patients had extra-hepatic autoimmune disease. In ad-
dition, we enrolled 19 (7.3%) patients with early PBC.
Two hundred and forty-five (93.5%) patients were sero-
positive for AMA. ANA and ACA were detected in 181
(69.1%) and 73 (27.9%) patients, respectively. Among
110 patients who underwent needle liver biopsies, 97
(88.2%) were at stages [ -1, while 13 (11.8%) were at
stages I[-IV. One hundred and ninety (72.5%) patients
received UDCA regularly and responded, while 46 pa-
tients (17.6%) took UDCA consistently, but failed to
respond. Of the latter, eight patients terminated treat-
ment on their own. Others (9.9%) did not take UDCA
consistently, as prescribed.

Incidence of outcomes and survival

During the study period, 62 (23.7%) patients developed
adverse events, and the median duration from diagnosis
to hepatic decompensation was 57.4 mo (range, 7-151
mo). Among these patients, four (1.5%) patients under-
went liver transplantation at the end of follow-up or
before death, and 17 (6.5%) patients died of liver failure.
The median duration from diagnosis to death was 63.6
mo (range, 29-112 mo). According to Kaplan-Meier
analysis, the cumulative survival rate and estimated me-
dian survival time were 83.9% and 181.7 mo, respectively

(Figure 2 and Table 3).
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Table 1 Demographic and clinical laboratory characteristics

of primary biliary cirrhosis patients at the time of entry (7 =
262) n (%)

Table 2 Laboratory characteristics of primary biliary cirrhosis
patients at the time of entry (7 = 262)

Age (yr), mean + SD 51.5+10.2
Gender (female/male), n 240/22
The symptomatic 170 (64.9)
Jaundice 78 (29.8)
Pruritus 69 (26.3)
Persistent fatigue 63 (24.0)
Pain in the right hypochondrium 40 (15.3)
UDCA responders 190 (72.5)
Early PBC 19 (7.3)
Extra-hepatic autoimmune diseases 96 (36.6)
Sjogren's syndrome 54 (20.6)
Autoimmune thyroid diseases 25 (9.5)
CREST/systemic sclerosis 8(3.1)/3(1.1)
Polymyositis/ dermatomyositis 8(3.1)/1(0.4)
Systemic lupus erythematosus 4 (1.5)
Psoriasis 4 (1.5)
Rheumatoid arthritis 3(1.1)
Takayasu’s arteritis 2(0.8)
Histological stages 110 (42.0)
I-I 97 (88.2)
M-IV 13 (11.8)

UDCA: Ursodeoxycholic acid; PBC: Primary biliary cirrhosis; PBC: Prima-
ry biliary cirrhosis; CREST: Comprehensive overview covers symptoms,
causes, treatment of this autoimmune disorder.

Risk factors for hepatic decompensation

Possible risk factors were first identified by univariate
analysis. Subsequently, all variables, except histological
stage, that showed statistical differences in univariate
analysis were introduced into the Cox regression model.
Incomplete UDCA response or inconsistent UDCA
treatment (P < 0.001; HR 95%CI = 2.423-7.541), ACA
positivity (P < 0.001; HR 95%CI = 2.516-7.137), alanine
aminotransferase ratio (AAR) elevations (P < 0.001; HR
95%CI = 1.357-2.678), TBil (P = 0.004; HR 95%CI
= 1.002-1.009), and ALP (P = 0.008; HR 95%CI =
1.000-1.002) showed statistical significance in the model
(Figure 3 and Tables 4 and 5). Although histological
stage was not introduced into the model because of
limited numbers, Cox regression analysis indicated that
it was also a prognostic factor (P = 0.006; HR 95%CI =
1.481-10.847; Figure 3).

DISCUSSION

PBC is a chronic autoimmune liver disease that has the
potential to progress to cirrhosis and, eventually, hepatic
failure. Although it is less common in East Asia"” there
is a rising frequency attributable to a more widespread
awareness of this disease among physicians*. In this
study, with a follow-up for 17 years, we identified the
clinical profiles and risk factors for hepatic decompensa-
tion of PBC patients. To the best of our knowledge, this
is the first prospective study with such a large number of
patients in China.

In the current cohort, the demographic features and
autoantibody profiles were consistent with those of pre-
vious studies”. Although PBC is an organ-specific dis-
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ANA 181(69.1)

AMA 245 (93.5)

ACA 73 (27.9)

ALT (IU/L) 91.0 (9-598)

AST (IU/L) 86.2 (15-428)
AST/ALT 1.10 (0.22-4.85)
ALP (IU/L) 3485 (21-1486)
GGT (IU/L) 4282 (9-2614)
ALB (g/L) 40.7 (25-69)

TBil (umol/L) 28.05 (4.90-334.40)
DBil (umol/L) 14.39 (0.34-237.40)
IgG (g/L) 16.81 (5.12-56.60)
IgA (g/L) 315 (0.19-8.84)
IgM (/L) 4.66 (0.41-22.30)

Continuous data were expressed as n (%) or median (range). ANA: Anti-
nuclear antibody; AMA: Anti-mitochondrial antibody; ACA: Anti-centro-
mere antibody; ALT: Alanine aminotransferase; AST: Aspartate amino-
transferase; ALP: Alkaline phosphatase; GGT: y-glutamyl-transferase; ALB:
Albumin; TBil: Total bilirubin; DBil: Direct bilirubin; Ig: Immunoglobulin.

ease, association with extra-hepatic autoimmune diseases
is an important characteristic. The prevalence of such
co-existing diseases was high (36.6%), the most common
of which were Sjégren’s syndrome (SS) (20.6%) and au-
toimmune thyroid diseases (9.5%). These findings were
similar to the results obtained by Marasini e a™ in Italy
and Silveira ez a/”" in the United States.

Clinically, PBC patients can progress from an asymp-
tomatic stage to a symptomatic stage because of liver
damage™. In the current cohort, 64.9% patients had
hepatic-related symptoms at diagnosis, which is higher
than that reported by Prince e a/*, but lower than the
results by Su ez 4. In the current study, the most com-
mon manifestation was jaundice, which was different
from other reports in which the most common mani-
festation was fatigue™***”, The median survival time for
asymptomatic patients has been reported to be longer
than that for symptomatic patients[26]. In addition, other
studies indicated that asymptomatic patients had shorter
life spans than people in the general population[26’27].
Howevert, several studies have indicated that asymptom-
atic patients did not have a better prognosism’zs].

In the current study, at the end of follow-up, sixty-
tow (23.7%) patients developed hepatic decompensa-
tion. Among them, all had portal hypertension, and
17 died of liver failure. Only four patients underwent
transplantation because of the enormous financial cost
for patients, and limited medical resources. However,
the survival rate of our patients was similar to those pre-
sented in other recent studies™ ",

Although there has been controversy about efficacy,
UDCA is currently accepted as the first-line drug for
PBC. Several studies have shown that UDCA not only
ameliorates laboratory indices, but also delays histological
progression, and improves survival without transplan-
tation">* %, especially for patients at early histologi-
cal stagesm]. In the current study, 72.5% patients took
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Figure 3 Cumulative rates of decompensation-free disease in primary bili-
ary cirrhosis patients stratified by ursodeoxycholic acid treatment, anti-
centromere antibody, and histological stage, respectively. A: Ursodeoxy-
cholic acid (UDCA); B: Anti-centromere antibody (ACA); C: Histological stage.

UDCA as prescribed and responded according to the
Barcelona criteria; their prognoses were significantly bet-
ter than those of non-responders, which is consistent
with results of a previous study”. Therefore, the data
suggest that all PBC patients should take UDCA regular-
ly, but novel therapeutic options are needed for patients
who do not respond to UDCA.

ACA had been observed in patients with various
theumatic disorders, including CREST syndrome (com-

(49

Boiovidengs  WIG | www.wjgnet.com

Shi TY et al. Risk factors for decompensation in PBC

Table 3 Complications of chronic liver disease in the primary

biliary cirrhosis cohort (7 = 262) n (%)

Hepatic decompensation 62 (23.7)
Portal hypertension 62 (23.7)
Hypersplenism 44 (16.8)
Esophageal varices 47 (17.9)
Variceal bleeding 35 (13.4)
Ascites 43 (16.4)
Encephalopathy 19 (7.3)
Coagulant function abnormality 12 (4.6)
Hypoproteinemia 35 (13.4)
Spontaneous bacterial peritonitis 3(1.1)
Liver transplantation 4 (1.5)
Death-liver related 17 (6.5)"
Censor 6(2.3)
Lost to follow-up 4(1.5)
Death from causes unrelated to liver failure 2(0.8)

'One patient who underwent liver transplantation died.

prehensive overview covers symptoms, causes, treatment
of this autoimmune disorder)””, SS*”, Raynaud’s pheno-
menon®, interstitial pneumonia in systemic lupus erythe-
matosus””, SS overlap syndrome™ and 15%-30% PBC
patients™ ™. In the current study, ACA was detected in
27.9% patients and 56.5% of decompensated patients.
It was found to be an independent prognostic factor
for patients. Previous cross-sectional studies have also
indicated that ACA was associated with the development
of liver failure™ and progression to portal hypertension
in PBC"". However, Rigamonti ez al* found that PBC
patients with or without ACA had the same rate of liver-
related death, while Parveen e a/*’ reported that ACA
was not correlated with either laboratory or histological
manifestations.

Elevation of AAR may be explained by a reduction
in AST clearance, and by mitochondrial injury in severe
liver disease™. A previous study showed that AAR ex-
hibited modest correlations to Mayo and Child scores
for evaluating the severity of PBC, and it was higher
in histological stages II-IV than I -1 disease. Patients
with an AAR of 1 or less had better prognoses than their
counterparts'”, These results are consistent with the cur-
rent data.

The beneficial value of liver biopsy in patients with
PBC is controversial because the pattern of cirrhosis in
PBC is irregular, and sampling error may lead to misin-
terpretation™. However, several studies have indicated a
relationship between histology and clinical profile. AST
and bilirubin were positively related to portal fibrosis for
the AMA-positive patients”'. Prognosis was found to be
correlated with the histological stages of hepatic fibrosis,
cholestasis and periportal cell necrosis™. Cirrhosis was
found to have developed within four years in 31% and
50% of patients who were initially at stage [ and stage II,
respectivelyﬁﬂ, Cox analysis demonstrated that histologi-
cal stage was a predictor of liver decompensation.

Although TBil and ALP were included in our model,
the HR approached one. Therefore, they had a relatively
low correlation with survival compated with other fac-
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Table 4 Univariate analysis of possible risk factors for hepatic

decompensation in primary biliary cirrhosis

Table 5 Cox regression analysis of risk factors for hepatic
decompensation in primary biliary cirrhosis (7 = 262)

Decompensation free Decompensation P

n =196) (n = 62) value
Age at diagnosis (yr) 50.2 55.6 <0.001
Gender (female/male) 178/18 59/3 0.275
Symptoms 60.20% 80.65% 0.003
UDCA treatment 85.20% 30.65% <0.001
ANA 64.80% 80.65% 0.019
AMA 92.86% 95.16% 0.731
ACA 19.39% 56.45% <0.001
ALT (IU/L) 89.6 96.6 0.109
AST (IU/L) 80.6 103.2 <0.001
AST/ALT 1.05 1.27 0.013
ALP (IU/L) 311.6 454.1 <0.001
GGT (IU/L) 395.4 524.3 0.001
ALB (g/L) 415 384 <0.001
TBil (umol/L) 20.92 48.84 <0.001
DBil (umol/L) 9.27 29.06 <0.001
IgG (g/L) 16.61 17.43 0.386
IgA (g/L) 2.99 3.62 0.004
IgM (g/L) 4.61 4.83 0.285
Histological stage’ 92.22% 66.67% 0.008
(1-1)
Early PBC 9.70% 0.00% 0.023
Extra-hepatic 37.24% 37.10% 0.983

autoimmune disease

'n = 108. ANA: Anti-nuclear antibody; AMA: Anti-mitochondrial anti-
body; ACA: Anti-centromere antibody; ALT: Alanine aminotransferase;
AST: Aspartate aminotransferase; ALP: Alkaline phosphatase; GGT:
y-glutamyl-transferase; ALB: Albumin; TBil: Total bilirubin; DBil: Direct
bilirubin; UDCA: Ursodeoxycholic acid; Ig: Immunoglobulin.

tors, and their value for this purpose still needs to be
confirmed by other, large long-term studies.

There are some limitations of the current study: (1)
only patients without decompensation were enrolled,
which resulted in the expected better survival rates com-
pared to studies that included patients with decompen-
sation; and (2) this was a single center study with a rela-
tively short follow-up. Consequently, these risk factors
still need to be confirmed further.

In summary, the clinical features and survival of pa-
tients with PBC in China are consistent with those de-
scribed in Western countries. Incomplete UDCA response
or inconsistent treatment, ACA positivity, higher AAR,
and advanced histological stage are risk factors for hepatic
decompensation.
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not yet been well-documented in a large prospective cohort study in China.
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HR HR P
95%Cl value

Poor UDCA response or 4.275 2.423-7.541 <0.001
inconsistent treatment

ACA positivity 4.237 2.516-7.137 <0.001
AAR 1.906 1.357-2.678 <0.001
TBil 1.005 1.002-1.009 0.004
ALP 1.001 1.000-1.002 0.008

ACA: Anti-centromere antibody; ALP: Alkaline phosphatase; TBil: Total
bilirubin; UDCA: Ursodeoxycholic acid; AAR: Alanine aminotransferase
ratio; HR: Hazard risk.

Research frontiers

In the current study, the authors identified the clinical profiles and risk factors
for hepatic decompensation of PBC patients. In the authors’ view, this is the first
prospective study with such a large number of patients in China.
Innovations and breakthroughs

Recent reports have highlighted the importance of ursodeoxycholic acid (UDCA)
treatment for improving prognosis in patients with PBC. This is the first prospec-
tive cohort study showing that incomplete UDCA response or inconsistent treat-
ment, anti-centromere antibodies positivity, higher alanine aminotransferase
ratio, and advanced histological stage are risk factors for hepatic decompensa-
tion.

Applications

Knowledge of the factors for hepatic decompensation in PBC patients would be
of great value in clinical management. Novel treatments are needed for patients
with poor prognostic factors.

Terminology

PBC is an autoimmune liver disease characterized by the presence of anti-
mitochondrial antibodies, and destruction of intrahepatic bile ducts, which can
ultimately lead to cirrhosis and hepatic failure. Early UDCA treatment, excellent
biochemical response to UDCA, and histological stages are predictors of sur-
vival.

Peer review

The authors have documented the clinical profiles and analyzed risk factors for
hepatic decompensation in patients with PBC. It is a relatively large prospective
study and gives important information on the prognosis of PBC patients.
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