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ABSTRACT

Hepatitis B and C virus (HBV and HCV) infection have been proposed as risk factors for cholangiocarcinoma, but the results are in-
consistent through different reports. This study is to carry out a hospital-based case-control study to investigate the association bet-
ween HBV and HCV infection and cholangiocarcinoma in Turkey. A total of 127 cases and 48 matched controls were included in
the study. There were 89 cases with extrahepatic cholangiocarcinoma, 10 cases with intrahepatic cholangiocarcinoma and 28 ca-
ses with gallbladder cancer. The patients and controls were questioned on smoking, alcohol drinking, history of cholecystolithiasis,
choledocholithiasis and hepatolithiasis. Blood from all participants were tested for HBsAg, Anti-HBs, Anti-HBc IgG and Anti-HCV.
The prevalence of smoking, alcohol drinking, cholecystolithiasis, choledocolithiasis, hepatolithiasis, anti-HCV, HBsAg and anti-
HBs/anti-HbcIgG did not differ significantly between the patients and controls (p>0.05). In the subgroup analysis there was no sig-
nificantly more prevalent risk factor except smoking in intrahepatic cholangiocarcinoma (p= 0.019). In conclusion, HBV or HCV in-
fection were not found to be risk factors for development of CC in this study.
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ÖZET

Hepatit B ve C Virüs Enfeksiyonu ve Kolanjiokarsinom: Türkiye'de Bir Vaka-Kontrol Çal›flmas›

Hepatit B ve C virüsü (HBV ve HCV) enfeksiyonu, kolanjiokarsinom için risk faktörleri olarak öne sürülse de, farkl› raporlarda sonuç-
lar tutars›zd›r. Bu çal›flmada Türkiye'de HBV ve HCV enfeksiyonu ve kolanjiokarsinom aras›ndaki iliflkiyi araflt›rmak için hastane ta-
banl› bir vaka-kontrol çal›flmas› yürütülmüfltür. Toplam 127 vaka ve 48 sa¤l›kl› kontrol çal›flmaya al›nd›. 89 olguda ekstrahepatik ko-
lanjiokarsinom, 10 olguda intrahepatik kolanjiokarsinom ve 28 olguda safra kesesi kanseri vard›. Hasta ve kontrol grubundakiler si-
gara, alkol kullan›m›, kolesistolitiazis, koledokolitiazis ve hepatolitiazis için sorguland›. Tüm kat›l›mc›lar›n kanlar› HBsAg, Anti-HBs, An-
ti-HBc IgG ve Anti-HCV için test edildi. Hasta ve kontrol grubu aras›nda sigara, alkol kullan›m›, kolesistolitiazis, koledokolitiazis ve he-
patolitiazis, anti-HCV, HBsAg ve anti-HBs/anti-HbcIgG prevelans› aç›s›ndan anlaml› fark yoktu (p> 0.05). Alt grup analizinde intrahe-
patik kolanjiokarsinomda sigara d›fl›nda (p= 0.019) hiçbiri anlaml› risk faktörü olarak görülmedi. çal›flmam›zda HBV ve HCV enfeksi-
yonlar›, kolanjiokarsinom geliflimi için risk faktörü olarak saptanmam›flt›r.
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INTRODUCTION
Cholangiocarcinoma (CC) is the primary cancer of
the epithelial cells in the bile ducts. The term was
originally referred only to primary tumors of the
intrahepatic bile ducts but it is now regarded as inc-
lusive of intrahepatic, perihilar, and distal extrahe-
patic tumors.1 About 50-60% of tumors occur at the
bifurcation of the left and right hepatic ducts (hilar
cholangiocarcinoma, ‘Klatskin’ tumor), 10% are
intrahepatic and 20-30% are extrahepatic distal bi-
le duct tumors. Cholangiocarcinomas comprise
only 3% of gastrointestinal tumors; however, they
are the second most common primary hepatic tu-
mors, and their incidence is increasing.2 Surgery,
either segmental hepatic resection or liver transp-
lantation, offers the only hope for cure, but cannot
typically be offered. There is no effective medical
therapy. Gallbladder carcinoma is the sixth most
common carcinoma of the digestive tract and the
most common carcinoma of the biliary tree.3 Altho-
ugh surgical resection has offered improvement in
the overall survival most patients still present with
advanced disease that is not amenable to cure.

Risk factors for CC include age (over 65 years old),
primary sclerosing cholangitis, chronic intraductal
gall stones, bile duct adenoma and biliary papillo-
matosis, Caroli’s disease, choledochal cysts, thorot-
rast, smoking, liver flukes (Opisthorchis viverrini
and Clonorchis sinensis), chronic typhoid carrier
state.1 Risk factors for gallbladder cancer are chole-
lithiasis, calcified gallbladder, long common chan-
nel formed by the pancreaticobiliary malunion, lar-
ge polyps (> 1 cm), chronic typhoid carrier state
and primary sclerosing cholangitis.4,5 Although he-
patitis B and C virus (HBV and HCV) infection ha-
ve been proposed as risk factors for CC the results
are inconsistent through different studies.6 We ai-
med to assess the association between these infecti-
ons and biliary tract cancer, in a case–control study
in Turkey, a low risk population.

MATERIALS AND METHODS
Cases were selected from newly diagnosed conse-
cutive CC and gallbladder cancer inpatients admit-
ted to the Turkiye Yuksek Ihtisas Teaching and Re-
search Hospital from January 2006 to August 2010.
Diagnosis of CC was confirmed histologically in 19

out of 89 patients (21.4 %) with extrahepatic tumor
(ECC), 18 out of 28 patients (64.3 %) with gallb-
ladder cancer and in all of 10 patients (100 %) with
intrahepatic tumor (ICC). The other cases could be
diagnosed non-histologically using combination of
ultrasonography, computerized tomography, endos-
copic retrograde cholangiopancreatography
(ERCP), magnetic resonance cholangiopancreatog-
raphy (MRCP) and measurement of CA 19-9 le-
vels. The diagnosis of ECC was made non-histolo-
gically only if no other primary tumor was detected
after careful search. The control group consisted of
48 patients who were unaffected by liver diseases.
They were selected from patients who admitted to
the Department of Cardiology. The cases were
matched to controls in terms of age (± 5 years) and
sex. The patients and controls were questioned on
smoking, alcohol drinking, history of cholecystolit-
hiasis, choledocholithiasis and hepatolithiasis. For
both cases and controls, ever having smoked ciga-
rettes was defined as having smoked cigarettes ≥ 6
d/wk for ≥ 6 mo, and ever having drunk alcohol as
having consumed alcoholic beverages ≥ 3 d/wk for
≥ 6 mo. All patients with CC had been examined
for the signs of cirrhosis. In addition, pathological
assessments and computed tomography scans of all
of the patients were reviewed for evidence of cirr-
hosis. 

Blood samples were taken from all patients and
controls on the first day of hospital admission, and
tested for hepatitis B surface antigen (HBs), surfa-
ce antibody (Anti-HBs), core antibody of IgG type
(Anti-HBc IgG) and hepatitis C antibody (Anti-
HCV) using a commercial ELISA (Abbott , North
Chicago, IL, USA). There was no previous history
of hepatitis B vaccination in patients and controls.
Serum CA 19-9 concentrations were measured in
patients with chemiluminescent enzyme immuno-
assay methods in serum and bile samples by using
immulite GI-MA commercial kit (DPC(r), Los An-
geles). The project was approved by the local Et-
hics Committee (Reference number B.10.4.ISM.4.
06.00.15-PER.SB-722.04).

Categorical variables were compared using the χ2

test and continuous variables were compared using
Student’s t test. Odds ratio (OR) and 95% confiden-
ce intervals (CI) were calculated using a logistic
regression model. P < 0.05 was considered statisti-
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cally significant. These analyses were performed
using SPSS 18.0 software (SPSS, Chicago, IL,
USA).

RESULTS
There was no case with cirrhosis in the patient gro-
up. The prevalence of smoking, alcohol drinking,
cholecystolithiasis, choledocolithiasis, hepatolithi-
asis, anti-HCV, HBsAg and anti-HBs/anti-HbcIgG
did not differ significantly between histologically
and non-histologically diagnosed cases (p>0.05). In
the patient group the frequency of risk factors and
demographic variables were not significantly diffe-
rent from the controls (p>0.05) (Table 1). In the
subgroup analysis there was no significantly more
prevalent risk factor except smoking in ICC (Table
2 and 3). Logistic regression analysis was perfor-
med to determine factors possibly associated with
cholangiocarcinoma. No correlation could be estab-
lished between cholangiocarcinoma and age, sex,
smoking, alcohol drinking, cholecystolithiasis, and
HBsAg (Table 4).

DISCUSSION
HBV and HCV are established risk factors for he-
patocellular carcinoma and it has been suggested
that they may have a role in cholangiocarcinogene-

sis.7 In a Korean case control study, 13% of CC ca-
ses were found positive for anti-HCV and 14% for
HBV surface antigen (HBsAg), compared to 4%
and 2% of controls, respectively.8 Tao LY et al sho-
wed that ICC patients had a significantly higher
prevalence of HBsAg (27.9 vs. 5.0%) and anti-HBc
(without HBsAg) (50.8 vs. 37.6%) than did cont-
rols but HBV markers were not significantly diffe-
rent between the ECC cases and the controls.9 In
another Chinese case control study ICC patients
had a higher prevalence of HBsAg seropositivity
(48.4% vs 9.6%) but not anti-HCV positiviy. In a
population based case control study including 535
ICC and 549 ECC cases HCV infection was associ-
ated with ICC, but not ECC.10 The precise mecha-
nism of HBV or HCV infection in the carcinogene-
sis of ICC is unknown. Wang et al observed frequ-
ent, strong HBX immunochemical staining in bile
duct cells of cancerous and surrounding hepatic tis-
sues, in some HBV-infected ICC specimens, and
suggested that HBX may contribute to the pathoge-
nesis of ICC.11 HBX may also activate the transcrip-
tional expression of human telomerase reverse
transcriptase, which leads to tumorigenesis in cho-
langiocytes.12 HCV RNA has been isolated from
cholangiocarcinoma tissue and HCV has been
shown to cause bile duct epithelial cell injury.13,14

Similar to HCV related-HCC, the increased risk of
ICC in patients with HCV may result from HCV-
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Table 1. The characteristics of the patients with gallbladder cancer and cholangiocarcinoma and the controls

Controls n= 48 (%) Patients n= 127 (%) P value

Age 64.6±7.4 65.3 ± 11.7 0.648

Male/Female 25/23 63/64 0.770

HBsAg+ 3 (6.3) 3 (2.4) 0.207

Positive for at least one HBV marker& 28 (58.3) 78 (63.4 ) 0.538

Anti-HCV+ 1 (2.1) 1 (0.8 ) 0.472

Cholecystolithiasis 8 (16.7) 12 (9.4 ) 0.181

Hepatolithiasis - 2 (1.6 ) 0.382

Choledocholithiasis - 1 (0.8 ) 0.542

Smoking 11 (22.9) 42 (33.3%) 0.182

Alcohol drinking 1 (2.1) 9 (7.1 %) 0.203

+HBsAg= hepatitis B virus surface antigen; HCV= hepatitis C virus; p values <0.05 were considered significant; n= number of patients
& The positivity of  HBsAg or anti-HBs and anti-HbcIgG. 



associated chronic liver damage. The relative risks
of infection with HBV or HCV for the development
of ICC and ECC vary widely according to the pre-
valence of each viral infection and are inconsistent
in their significance through different studies. This
may partially explain that neither HBV nor HCV
was associated with CC in our series. Another fac-
tor that may have influenced our results is the low
number of ICC cases in our series. But our findings,
the conflicting results of the various studies and the
absence of a widely accepted hypothesis support

the idea that HBV or HCV infection can not yet be
accepted as strong risk factors for CC. 

Smoking was associated with ICC in our series and
this finding was observed in several other studi-
es.10,15 Hepatolithiasis is endemic in some parts of
Asia and has consistently been associated with ICC
because of inflammation and epithelial proliferati-
on.16 On the other hand it is uncommon in the West.
We had only one case with hepatolithiasis and ICC
so we could not confirm this relationship.

190 UHOD Number: 3    Volume: 22   Year: 2012

Table 2. Risk factors of gallbladder cancer

Controls n= 48 (%) Gallbladder Cancer n= 28 (%) P value

Age 64.6±7.4 63.0±10.7 0.487

Male/Female 25/23 5/23 0.003

HBsAg+ 3 (6.3) 1 (3.6) 0.614

Positive for at least one HBV marker& 28 (58.3) 18 (66.7) 0.477

Anti-HCV+ 1 (2.1) 0 0.442

Cholecystolithiasis 8 (16.7) 1 (3.6) 0.088

Smoking 11 (22.9) 4 (14.8) 0.400

Alcohol drinking 1 (2.1) 1 (3.6) 0.696

+ HBsAg= hepatitis B virus surface antigen; HCV= hepatitis C virus; p values= <0.05 were considered significant; n= number of patients
& The positivity of  HBsAg or anti-HBs and anti-HbcIgG. 

Table 3. Risk factors of intrahepatic and extrahepatic cholangiocarcinoma

Controls   n= 48 (%) ICC  n= 10 (%) ECC  n= 89 (%) *P value

Age 64.6±7.4 64.4±12.5 66.1±11.9 0.961/0.366

Male/Female 25/23 5/5 53/36 0.905/0.400

HBsAg+ 3 (6.3) 1 (10) 1 (1.1) 0.67/0.089

At least one HBV marker positive& 28 (58.3) 6 (60) 54 (62.8) 0.922/0.612

Anti-HCV+ 1 (2.1) 0 1 (1.1) 0.645/0.655

Cholecystolithiasis 8 (16.7) 2 (20) 9 (10.1) 0.800/0.267

Hepatolithiasis 0 0 2 (2.2) -/0.295

Choledocholithiasis 0 0 1(1.1) -/0.466

Smoking 11 (22.9) 6 (60) 32 (36) 0.019/0.117

Alcohol drinking 1 (2.1) 1 (10) 7 (7.9) 0.212/0.169

+ HBsAg= hepatitis B virus surface antigen; HCV= hepatitis C virus; ICC= intrahepatic cholangiocarcinoma; ECC= extrahepatic cholan-
giocarcinoma; p values= < 0.05 were considered significant; n= number of patients
*The first p value is associated with ICC and the second p value with ECC. 
& The positivity of  HBsAg or anti-HBs and anti-HbcIgG.



The most important limitation of our study is the re-
latively low number of patients which causes some
difficulties in the subgroup analysis. This results
from the fact that Turkey is a low risk population
for biliary tract cancer. On the other hand our seri-
es is the only one in Turkey which gives some local
information about the risk factors for CC. Incre-
asing the number of patients in the future would
provide more clear data.

In conclusion, HBV or HCV infection were not
found to be risk factors for development of CC in
this study.
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Table 4. Multivariate logistic regression analysis for Cholan-
giocarcinoma.

Odds ratio 95% CI p

Age 1.00 0.97-1.04 0.69

Sex (Male vs Female) 0.59 0.27-1.29 0.18

HBsAg 0.38 0.07-2.06 0.26

Cholecystolithiasis 0.48 0.18-1.30 0.15

Smoking 1.99 0.81-4.89 0.13

Alcohol drinking 3.19 0.37-27.6 0.29


