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Abstract

AIM: To investigate the incidence, characteristics,
and risk factors for hepatocellular carcinoma (HCC) in
Chinese patients with primary biliary cirrhosis (PBC).

METHODS: We reviewed the data of 52 PBC-
associated HCC patients treated at Beijing 302 Hospital
from January 2002 to December 2013 and analyzed its
incidence and characteristics between the two genders.
The risk factors for PBC-associated HCC were analyzed
via a case-control study comprising 20 PBC patients
with HCC and 77 matched controls without HCC. The
matched factors included gender, age, follow-up period
and Child-Pugh scores. Conditional logistic regression
was used to evaluate the odds ratios of potential
risk factors for HCC development. A P < 0.05 was
considered statistically significant.

RESULTS: The incidence of HCC in Chinese PBC
patients was 4.13% (52/1255) and was significantly
higher in the males (9.52%) than in the females
(3.31%). Among the 52 PBC patients with HCC,
55.76% (29/52) were diagnosed with HCC and PBC
simultaneously, and 5.76% (3/52) were diagnosed with
HCC before PBC. The males with PBC-associated HCC
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were more likely than the females to have undergone
blood transfusion (18.75% vs 8.33%, P = 0.043),
consumed alcohol (31.25% vs 8.33%, P = 0.010),
smoked (31.25% vs 8.33%, P = 0.010), had a family
history of malignancy (25% vs 5.56%, P = 0.012),
and had serious liver inflammation, as indicated by the
elevated levels of alanine aminotransferase, aspartate
aminotransferase, alkaline phosphatase, and y-glutamyl
transpeptidase (P < 0.05). Conditional logistic
regression analysis revealed that body mass index (BMI)
= 25 [adjusted odds ratio (AOR) = 1.116, 95%CI:
1.002-1.244, P = 0.045] and history of alcohol intake
(AOR = 10.294, 95%CI: 1.108-95.680, # = 0.040)
were significantly associated with increased odds of
HCC development in PBC patients.

CONCLUSION: HCC is not rare in Chinese PBC
patients. Risk factors for PBC-associated HCC include
BMI = 25 and a history of alcohol intake. In addition
to regular monitoring, PBC patients may benefit from
abstinence from alcohol and body weight control.

Key words: Primary biliary cirrhosis; Hepatocellular
carcinoma; Body mass index; History of alcohol intake;
Case-control study

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Previous studies have suggested that many
factors are associated with hepatocellular carcinoma
(HCC) development in primary biliary cirrhosis (PBC)
patients. However, the evaluation of risk factors using
a case-control study has not been reported. This case-
control study analyzed the characteristics of PBC-
associated HCC and investigated the relevant risk
factors. The incidence of HCC was 4.13% in Chinese
PBC patients, and it was more frequent in the male
patients. Our results show for the first time that body
mass index = 25 and a history of alcohol intake are
independent risk factors for HCC in PBC patients.

Zhang XX, Wang LF, Jin L, Li YY, Hao SL, Shi YC, Zeng
QL, Li ZW, Zhang Z, Lau GKK, Wang FS. Primary biliary
cirrhosis-associated hepatocellular carcinoma in Chinese
patients: Incidence and risk factors. World J Gastroenterol 2015;
21(12): 3554-3563 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v21/112/3554.htm DOI: http://dx.doi.
org/10.3748/wjg.v21.112.3554

INTRODUCTION

Primary biliary cirrhosis (PBC) is a progressive
autoimmune liver disease that mainly affects middle-
aged women. The disease is characterized by elevated
alkaline phosphatase (ALP) levels, the presence
of antimitochondrial antibodies, and the immune-
mediated destruction of small-to-medium bile ducts
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in the liver. PBC can result in chronic cholestasis and
the eventual development of irreversible cirrhosis or
hepatocellular carcinoma (HCC)™.

The clinical manifestations of PBC vary widely
over the course of disease, and there are few
treatment options. Increased awareness by clinicians
and improved diagnostic techniques have enabled
its diagnosis in a greater number of asymptomatic
patients. However, the only drug approved by the
United States Food and Drug Administration to treat
PBC is ursodeoxycholic acid (UDCA), which has not
been proven to satisfactorily lower mortality rates™.
Currently, liver transplantation is the only effective
treatment for PBC patients who are in the terminal
stage or have liver failure™,

In general, HCC only occurs at the end stages of
liver diseases, and the most common risk factor is
infection with hepatitis B virus (HBV) or hepatitis C
virus (HCV)™?L, Until recently, the development of HCC
in PBC patients was considered rare’®.. However, with
early diagnosis and improved treatment, the survival
time has increased along with the incidence of HCC
in these patients, which now ranges from 0.76% to
5.9%"*?, Although older age, male gender, advanced
histological stage, and history of blood transfusion
have been associated with significantly increased odds
of HCC, no factors have been found to be directly
correlated with HCC development in PBC patients!’****
other than comorbidities, such as HBV or HCV infection
and portal hypertension'**),

Most of the studies cited above were based on
populations in Europe, the United States, or Japan. In
China, the greater awareness of PBC among physicians
and the application of new laboratory tests have
revealed that this disease is not as rare as formerly
thought, and a recent study shows that its prevalence
rate is 492 cases per million in southern China'®, but
the national data is still lacking. Furthermore, there
have been several studies concerning the diagnosis
and treatment of HCC in PBC patients!’?. However,
little is specifically known about the epidemiology of
PBC-associated HCC in Chinese population.

In this study, we retrospectively assessed 52 PBC
patients with HCC out of 1255 PBC patients to clarify
the incidence and clinical characteristics of PBC-
associated HCC in China and explored potential risk
factors.

MATERIALS AND METHODS

Data source and subjects
The Beijing 302 Hospital Research Ethics Committee
approved the study protocol. This study involved an
analysis of anonymous secondary data; therefore, no
informed consent from patients was required.

Beijing 302 Hospital is the largest liver disease
hospital in China. The hospital’s clinical database holds
records of the clinical histories, physical and laboratory

March 28, 2015 | Volume 21 | Issue 12 |



Zhang XX et al. Risk factors for PBC-associated HCC

‘ 1255 PBC patients (2002-2013) ‘
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Figure 1 Derivation and definition of the study population. Part 1: Analysis of the characteristics of 52 patients with primary biliary cirrhosis (PBC)-associated
hepatocellular carcinoma (HCC); Part 2: Analysis of potential risk factors for the development of HCC in PBC patients.

findings, and treatments of admitted patients, including
those with viral hepatitis, autoimmune liver diseases,
drug-induced hepatitis and inherited liver diseases.
This database has been utilized previously in several
studies™ >,

This was a retrospective study of patients diagnosed
with PBC and treated at Beijing 302 Hospital between
January 2002 and December 2013. The diagnosis of
PBC was established when any two of the following
three criteria were met: biochemical evidence of
cholestasis (based mainly on ALP elevation); the
presence of antimitochondrial autoantibodies; and
histological evidence of non-suppurative destructive
cholangitis and destruction of interlobular bile ducts®*.
Patients were excluded who were HBV carriers, positive
for HBV surface antigen (HBsAg) or anti-HCV antibody,
or had autoimmune hepatitis (AIH), primary sclerosing
cholangitis (PSC), Wilson’s disease, or a-1 antitrypsin
deficiency.

This study comprised 1255 PBC patients, most
of whom were receiving regular UDCA treatment. All
patients were followed regularly, at least every 3-6
mo after hospital discharge, with biochemistry tests
and abdominal sonography. A diagnosis of HCC was
made based on imaging tests (magnetic resonance
imaging with contrast media, computed tomography
with contrast media or ultrasonic examination) or
histological findings (surgery or biopsy)™. During the
study period, 52 cases of HCC were identified that met
the above criteria for PBC and HCC.

A positive history of alcohol intake was defined as
alcohol consumption at least once per week for at least
1 year (= 20 g/d for women and = 30 g/d for men)
without achieving the diagnostic criteria of alcoholic
hepatitis™. A positive history of smoking was defined
as cigarette smoking for = 4 d per week for at least
1 year™. A family history of malignancy included one
or more direct relatives suffering from any malignant
tumor. Past HBV infection was defined as an HBsAg-
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negative status and positive HBsAb and HBcADb statuses.
Body mass index (BMI) was calculated as weight (in
kilograms) divided by height squared (in meters).

Study design

We first determined the incidence of primary HCC in
Chinese PBC patients. In addition, we reviewed the
cases and collected the following laboratory data:
alanine aminotransferase (ALT), aspartate amino-
transferase (AST), ALP, y-glutamyl transpeptidase
(GGT), albumin, total bilirubin, and o-fetoprotein levels,
prothrombin time, and white blood cell, red blood cell,
and platelet counts. The main complaints (pruritus,
fatigue, anorexia, and discomfort in the hepatic region),
physical findings (jaundice and ascites) and medical
history (blood transfusion, past HBV infection, alcohol
intake, smoking, diabetes mellitus, hypertension,
and family history of malignancy) were also recorded
for these patients at the time of HCC diagnosis. The
patients were stratified by gender for further statistical
comparisons to analyze the characteristics between the
two genders.

Gender and older age have been regarded as risk
factors for PBC-associated HCC development™*42¢],
To determine other possible risk factors, we conducted
a case-control study (Figure 1). Twenty patients
diagnosed with PBC prior to HCC were identified. In
addition, we selected PBC patients without HCC as
controls, matching 4 controls to each PBC patient with
HCC by age, gender, Child-Pugh scores and follow-
up period. Because there were not enough matched
control subjects for two cases, we used only two and
three controls for these patients, respectively!®. We
recorded the family history of malignancy, clinical and
laboratory data, physical findings, and comorbidities
for these patients at the time of PBC diagnosis.

Statistical analysis
The data are reported as the mean £ SD or number
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Table 1 Demographics and clinical features of primary biliary cirrhosis patients at hepatocellular carcinoma diagnosis 7 (%)

Variable Total Men Women P value'
(n = 52) (n =16) (n = 36)

Age (yr) 65.75 +10.09 69.75 + 8.09 63.97 +10.47 0.093
Han nationality 47 (90.38) 14 (87.50) 33 (91.67) 0.638
Body mass index = 25 (kg/m’) 16 (30.77) 4 (25.00) 12 (33.33) 0.548
History of blood transfusion 6 (11.54) 3 (18.75) 3(8.33) 0.043
Past HBV infection 29 (55.77) 10 (62.50) 19 (52.78) 0.519
Alcohol intake 8 (15.38) 5 (31.25) 3 (8.33) 0.035
Smoking 8 (15.38) 5 (31.25) 3(8.33) 0.010
Type 2 diabetes mellitus 8 (15.38) 0 8 (22.22) 0.040
Hypertension 12 (23.08) 5(31.25) 7 (19.44) 0.165
Family history of malignancy 6 (11.54) 4 (25.00) 2 (5.56) 0.012
Liver cirrhosis 52 (100.00) 16 (100.00) 36 (100.00) 1.000
Tumor size

=3cm 35 (67.31) 11 (68.75) 24 (66.67) 0.882

<3cm 17 (32.69) 5 (31.25) 12 (33.33) 0.882
Tumor number

Single 29 (55.77) 9 (56.25) 20 (55.56) 0.963

Multiple 23 (44.23) 7 (43.75) 16 (44.44) 0.963
Pruritus 4 (7.70) 3 (18.75) 1(2.78) 0.046
Fatigue 37 (71.15) 13 (81.25) 24 (66.67) 0.284
Anorexia 20 (38.46) 5(31.25) 15 (41.67) 0476
Discomfort in hepatic region 11 (21.15) 4 (25.00) 7 (19.44) 0.651
Jaundice 30 (57.69) 11 (68.75) 19 (52.78) 0.282
Ascites 41 (78.85) 12 (75.00) 29 (80.56) 0.651

"Men compared with women. HBV: Hepatitis B virus; NA: Not applicable.

Table 2 Biochemical characteristics of male and female primary biliary cirrhosis patients at hepatocellular carcinoma diagnosis

Variable Total Men Women P value'
(n =52) (n = 16) (n = 36)
Alanine transaminase (U/L) 43.04 +42.28 64.25 + 55.48 33.61 + 31.45 0.012
Aspartate aminotransferase (U/L) 77.83 +56.24 111.38 + 72.47 62.92 +40.19 0.005
Alkaline phosphatase (U/L) 229.29 +190.44 308.81 +209.37 193.94 +172.87 0.015
y-glutamyl transpeptidase (U/L) 156.90 +179.05 253.13 +220.54 114.14 +140.55 0.010
Albumin (g/L) 28.42 +5.67 28.06 + 5.64 28.58 +5.75 0.720
Total bilirubin (umol/dL) 61.19 £102.13 74.14 + 64.25 55.43 +115.41 0.071
a-fetoprotein elevating, 1 (%) 34 (65.38) 9 (56.25) 25 (69.44) 0.356
Prothrombin time (s) 13.49 £2.20 1279 £1.91 13.8+2.28 0.159
International standardization ratio 1.15+0.23 1.13£0.14 1.17 £0.26 0.410
White blood cells (10°/L) 429 +2.35 513 +2.32 3.92+2.30 0.073
Red blood cells (10"%/L) 3.31+0.66 3.56 +0.76 3.19 £ 0.60 0.096
Platelets (10°/L) 76.57 +40.50 85.20 +£48.26 72.74 +36.64 0.506

'Men compared with women. Data expressed as mean + SD or n (%) of patients.

(percentage) of patients. The Mann-Whitney U and 4°
tests were used as nonparametric and independent
tests, respectively. Survival rates were obtained using
the Kaplan-Meier method. Variables with a P-value

RESULTS

The incidence and characteristics of PBC-associated
HCC were identified in our database of 1255 PBC

< 0.1 were considered to be potential factors for
the case-control study. Then, a conditional logistic
regression model was used to estimate the relative
magnitudes in relation to the potential factors. The
odds ratios (ORs) and their 95% confidence intervals
(95%CIs) were calculated using patients without HCC
as a reference. Analyses were performed using SPSS
16.0 software for Windows (SPSS, Chicago, IL, United
States). All statistical tests were two-sided. A P-value
< 0.05 was considered statistically significant.
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3557

Chinese patients, which included 168 men and 1087
women. During nearly 12 years of follow-up, 115
patients were diagnosed with malignant tumors.
There were 52 HCC patients, including 16 men and 36
women (Table 1). The overall HCC incidence was 4.13%
(52/1255), and the incidence in men (9.52%) was
almost three times higher than that in women (3.31%).
The average follow-up period was 43.44 + 39.91 mo
for the entire group, with no statistically significant
difference between the men (29.88 + 22.84 mo) and
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Figure 2 Average ages at the times of primary biliary cirrhosis diagnosis
and hepatocellular carcinoma diagnosis, and intervals between these two
diagnoses. The average age at primary biliary cirrhosis diagnosis was higher
in men than in women (P < 0.05). Each triangle represents one patient. HCC:
Hepatocellular carcinoma; PBC: Primary biliary cirrhosis.

women (49.47 £ 44.46 mo; P = 0.346).

Most of the 52 PBC patients with HCC were
of Han nationality and were older than 60 years.
Comparative analysis of the men and women showed
that HCC prevalence was significantly higher among
the men with a history of blood transfusion (P =
0.043), alcohol intake (P = 0.035), or smoking (P
= 0.010) and a family history of malignancy (P =
0.012) (that is, one patient’s mother had lung cancer,
another patient’s father and younger brother had
gastric cancer, and one patient’s father had HCC).
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Figure 3 Kaplan-Meier curve for survival for the males and females with
primary biliary cirrhosis-associated hepatocellular carcinoma. There was
no statistically significant difference between the two genders (P = 0.086). HCC:
Hepatocellular carcinoma.

More women than men had type-2 diabetes mellitus
(P = 0.040).

All PBC patients were at the stage of liver cirrhosis
when HCC was diagnosed. In most cases, there was a
single tumor (55.77%), and the tumor size was more
than 3 cm (67.31%). Portal venous thrombosis was
present in five patients. Fatigue was the most common
symptom (71.15%, 37/52), followed by anorexia
(38.46%, 20/52) and discomfort in the hepatic region
(21.15%, 11/52). Pruritus only occurred in four
patients, including three men and one woman (18.75%
vs 2.78%, P = 0.046). There were no significant
differences in BMI, past HBV infection, history of
hypertension, clinical manifestations, tumor size, or
number of tumors between the two genders.

The serum levels of ALT, AST, ALP, and GGT
were significantly higher in men than in women (P
< 0.05 for all; Table 2). Approximately 65.38% of
patients with PBC-associated HCC had elevated serum
a-fetoprotein levels, but no significant differences were
found between the men and women (P = 0.356).

Of the 52 PBC patients with HCC, 55.76% (29/52)
received a diagnosis of HCC and PBC simultaneously,
and 5.76% (3/52) were found to have HCC before being
diagnosed with PBC. For the remaining 20 patients,
HCC was diagnosed after PBC, and the characteristics
of these patients were used for further studies. Upon
diagnosis of PBC, the men were significantly older than
the women (68.44 £ 8.23 years vs 61.78 £ 11.75
years, P = 0.043), and the men also tended to be older
(69.75 % 8.09 years) than the women (63.97 £ 10.47
years) at the time of HCC diagnosis, but this difference
was not significant (P = 0.056). Regarding the interval
between the diagnosis of PBC and the development of
HCC, there was no statistically difference between the
men (17.63 £ 23.15 mo) and women (31.27 + 39.61
mo; P = 0.21; Figure 2). The prognosis of the men
tended to be slightly poorer than that of the women,
although this difference was not statistical significant (P
= 0.086) (Figure 3).
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Table 3 Demographic, clinical and biochemical characteristics
of primary biliary cirrhosis patients with or without

hepatocellular carcinoma at primary biliary cirrhosis diagnosis
n (%)

Variable PBC with HCC PBC without HCC P

(n = 20) n=77) value

Follow-up (mo) 46.45 + 41.85 57.20+36.33 0.144
Male 8 (40) 30 (38.97) 1.000
Female 12 (60) 47 (61.04) 1.000
Age (yr) 61.05+11.92 60.77 +11.52  0.808
Han nationality 18 (90.00) 73 (94.81) 1.000
Body mass index = 25 (kg/ 6 (30) 7 (9.10) 0.015
m”
History of blood transfusion 0 4 (5.19) 0.300
Family history of malignancy 4 (20) 3 (3.90) 0.014
History of alcohol intake 7 (35) 10 (12.99) 0.022
History of smoking 4 (20) 6 (7.79) 0.112
History of type 2 diabetes 3 (15) 7 (9.09) 0.441
mellitus
Liver cirrhosis 17 (85) 62 (79.22) 0.958
Hepatitis B core antibody 9 (45) 37 (48.05) 0.562
Child-Pugh, A/B/C (n/n/n) 8/11/1 32/42/3 0.900
Antimitochondrial
autoantibodies

+) 18 (90) 65 (84.42) 0.529

() 2 (10) 12 (15.58) 0.529
IgA (mg/dL) 2.78+1.32 3.13+2.07 0.686
IgM (mg/dL) 3.46 +1.99 4.07 £3.34 0.482
IgG (mg/dL) 15.86 +£3.24 15.55 + 6.27 0.657
White blood cells (x 10°/L) 414+1.38 4.85+2.52 0.449
Hemoglobin level (g/dL) 109.01 £16.28  108.42+20.69 0438
Alanine aminotransferase 80.15 + 63.50 7591+67.18 0.715
U/
Aspartate aminotransferase 97.5 + 64.48 92.60+£72.85 0.611
(U/L)
Alkaline phosphatase (U/L) 278.25+155.42  376.10 +433.46 0.918
y-glutamyl transpeptidase 294.65+285.01 31629 £331.95 0.748
level (U/L)
Total bilirubin level (mg/dL) 46.84 + 64.34 46.19+62.37  0.858
Albumin level (g/dL) 32.75 £ 6.20 33.21+5.58 0.876
Triglyceride (mmol/L) 1.03 £0.43 1.36 £0.82 0.207
Total cholesterol (mmol/L) 420+1.38 5.75 +4.05 0.113
Prothrombin time (s) 12.34 £1.64 12.23 £1.37 0.813
a-fetoprotein (ng/mL) 14.75 + 21.84 7.62+446 0072
Use of ursodeoxycholic acid 19 (95) 60 (77.9) 0.080

Effective 8 (42.1) 23 (38.3) 0.769
Clinical stage

Asymptomatic 0(0) 9 (11.69) 0.110

Symptomatic 20 (100) 68(8831) 0110

HCC: Hepatocellular carcinoma; PBC: Primary biliary cirrhosis.

Risk factors for HCC development in PBC patients

Of 52 patients with PBC and HCC, we selected 20 in
whom PBC was diagnosed prior to HCC to analyze risk
factors for HCC development. Using a case-control
study design, records from these 20 cases and 77
matched controls (PBC patients without HCC) were
analyzed to identify risk factors for the development
of HCC in Chinese PBC patients (Table 3). Further
assessments indicated that there were no significant
differences in age, gender ratio, Child-Pugh scores or
follow-up period between the two groups. However,
BMI = 25 (P = 0.015), family history of malignancy
(P = 0.014), and history of alcohol intake (P = 0.022)
significantly differed between the two groups, and in
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further univariate analysis, these three factors were
found to be associated with increases in crude ORs for
HCC development (Table 4). There were no significant
differences between the PBC-associated HCC cases and
controls with regard to history of blood transfusion,
history of smoking, diabetes mellitus, the levels of
antimitochondrial autoantibodies, immunoglobulin,
aminotransferase, a-fetoprotein, triglycerides or total
cholesterol, prothrombin time, use of UDCA, or clinical
stage. Adjustments for possible confounders (UDCA
therapy and a-fetoprotein) only slightly altered the
ORs. In the final model, BMI = 25 [adjusted odds ratio
(AOR) = 1.294; 95%CI, 1.054-1.589] and history of
alcohol intake (AOR = 9.204; 95%CI, 1.019-83.129)
were independent risk factors for HCC development
in PBC patients (Table 4). However, BMI = 25 and
history of alcohol intake had no significant impact on
the survival rate of patients with PBC-associated HCC (P
= 0.853 and P = 0.945, respectively; Figure 4).

DISCUSSION

HCC often develops in patients with HBV or HCV
infection, but its incidence has recently increased in
patients with autoimmune liver diseases, including
PBC, AIH, PSC, and overlap syndrome. The risks of
hepatic and extrahepatic malignancies are significantly
increased in patients with AIH and PSC, and response
to therapy is often associated with prognosis®®’®, We
conducted a retrospective study of patients treated
at Beijing 302 Hospital between January 2002 and
December 2013 to investigate the likelihood of
developing HCC, its clinical features, and its related
risk factors in Chinese PBC patients. We first found
that HCC was present in 4.13% of PBC patients. The
male PBC patients were more likely than the females
to develop HCC, and it was more serious in the males.
This is the first report that the risk factors BMI =
25 and history of alcohol intake are independently
associated with HCC development in Chinese PBC
patients.

A previous meta-analysis has reported that the risk
of HCC in PBC patients is more than 18.8-fold that of
the general population™!. This finding indicates that
it is necessary to screen PBC patients for HCC. The
data from these two studies suggest that HCC is not
as common in PBC patients as it is in those with other
forms of cirrhosis™®*”, while another study has reported
conflicting results®®". This may be due to discrepancies
in cirrhosis stages, follow-up periods or study samples.
In 1997, Jones et al'”’ reported that the incidence of
PBC-associated HCC in the United Kingdom was 5.9%,
and their findings were based on 667 PBC patients
who were followed for 20 years. However, a 9-year
follow-up study of 1689 PBC patients in the United
States by Angulo et a/** found that the incidence of
PBC-associated HCC was 0.89%. Recently, Harada
et al*® reported an incidence of 2.4% in Japan. In
our study, we reported that its incidence in Chinese
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Table 4 Univariate (unadjusted) and multivariate (adjusted) conditional logistic regression analysis of potential risk factors for

hepatocellular carcinoma in primary biliary cirrhosis patients 7 (%)

Variable Univariate OR Multivariate OR
(95%ClI) P value (95%ClI) P value

Body mass index > 25 (kg/m?) 3.819 (1.140-12.792) 0.006 1.116 (1.002-1.244) 0.045

Family history of malignancy 6.971 (1.253-38.790) 0.027 NA 0.175

History of alcohol intake 11.525 (1.338-99.280) 0.026 10.294 (1.108-95.680) 0.040

a-fetoprotein (ng/mL) 1.132 (1.016-1.260) 0.025 NA 0.058

Use of ursodeoxycholic acid (%) 78.828 (0.053-1.169 x 10°) 0.241 NA 0.159
OR: Odds ratio; NA: Not applicable.
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Figure 4 Kaplan-Meier curves for survival for the primary biliary cirrhosis patients with hepatocellular carcinoma. Patients were divided into two groups

according to history of alcohol intake and body mass index. BMI: Body mass index.

PBC patients was 4.13%. This is in accord with other
Chinese studies, which have reported values ranging
from 2.57% in mainland China (350 cases followed
for 5 years)® to 5.2% in Taiwan (96 cases followed
for 18 years)®*. However, the incidence might be
underestimated in our paper, because some patients,
who received liver transplantation, may develop HCC in
their natural history. In addition, in the present study,
approximately 60% of the patients received diagnoses
of PBC and HCC simultaneously or of HCC prior to PBC,
which is unique to China. These findings indicate that
a lack of recognition of PBC still exists in China and
that this condition should be taken seriously by the
development of an intensive surveillance program.

In the present study, the incidence of HCC in the
male PBC patients was 3-fold higher than that in the
female patients. This finding is consistent with those
of previous studies”*"***), These results are also in
agreement with the finding that the severity of liver
injury, as indirectly indicated by the liver function data,
was more serious in male patients. Considering the
effect of gender, we suggest that estrogen levels may
have a role in PBC-associated HCC. Yeh et a/i* and
Naugler et a®** have found that estrogen can protect
hepatocytes from malignant transformation, and male
patients are more likely to develop HCC due to a lack
of estrogen, although PBC mainly affects women.
Moreover, some studies have shown that the absence
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of the Y chromosome is associated with multiple
malignant diseases™*°!. Unhealthy habits (such as
alcohol drinking and cigarette smoking), history of
blood transfusion, and family history of malignancy
may also contribute to HCC development in male PBC
patients™®®. Above all, based on these studies, male
PBC patients in particular should be screened carefully
for HCC because of its higher incidence and severity
in men. However, the exact reasons for these gender
differences remain unknown and require further study
to determine.

Studies of PBC-associated HCC have reported the
involvement of some risk factors in its development,
including male gender, blood transfusion, advanced
histological stage, and age at PBC diagnosis’*'**,
Results are not always congruent due to differences in
sample sizes, follow-up periods, and methodologies.
Based on prior studies, we conducted a case-control
study of Chinese PBC patients with HCC compared
with those without HCC, matching factors that included
gender, age, follow-up time and Child-Pugh score*®.
We enrolled 20 HCC cases with complete data at PBC
diagnosis and HCC diagnosis. We first found that BMI
= 25 and history of alcohol intake were risk factors
for PBC-associated HCC, which is consistent with
previous studies'**?l, There were two studies showing
that overweight status (BMI = 25) was associated
with advanced fibrosis in PBC patients’”>*’, indicating
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that the immune reactions triggered by obesity
and alcohol intake (even in small quantities) might
contribute to PBC stage progression®!. Moreover,
several studies have shown that obesity and history
of alcohol intake synergistically increase the incidence
of HCC by aggravating hepatic insulin resistance
and necroinflammation in patients with HBV or
HCV infection, HBV/HCV co-infection, or other liver
diseases*****, Therefore, these two factors may
promote HCC development in PBC patients. However,
conflicting opinions remain concerning these two
factors!****!, due to differences among ethnicities in
the sensitivity to liver injury caused by alcohol™®, the
lack of a consistent definition of alcohol intake, and
differences in sample sizes and follow-up time.

Several limitations of the present study should
be noted. First, although histological stage at PBC
diagnosis is a known important risk factor for HCC, we
could not obtain this information because liver biopsies
were not consistently performed. Second, UDCA
treatment and a-fetoprotein level were not found to
be risk factors for the development of PBC-associated
HCC in our study. Racial factors may play a role, but
basic studies of its underlying mechanisms are needed.
Third, the retrospective nature of our study design
may have made it difficult to obtain risk factors specific
to PBC patients; thus, a further prospective study is
warranted that should include more comprehensive
groups. Fourth, there might have been an inclusion
bias because only 20 cases met the inclusion criteria;
thus, there may have been an insufficient number of
patients evaluated to obtain adequate positive findings.
Therefore, a study with a larger sample size should be
performed.

In conclusion, HCC is not rare in Chinese patients
with PBC. The incidence of PBC-associated HCC is
higher and liver injury is more serious in men than
in women. Because high BMI and alcohol intake are
risk factors for HCC in PBC patients, these patients
should be encouraged to stop alcohol consumption and
control body weight.
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