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Background/Aims: Intrahepatic cholangiocarcinoma (ICC) is the second-most
common primary liver malignancy, arising from the peripheral intrahepatic bile
duct epithelium. Hepatitis B virus (HBV) or hepatitis C virus (HCV) may be in-
volved in the development of ICC. We explored the prognostic value of hepatitis
virus infection, as well as other prognostic factors aftfecting survival in patients
with ICC.

Methods: A retrospective chart review was performed for patients diagnosed with
ICC between August 2005 and December 2018 at Konkuk University Medical Cen-
ter. We identified a total of 131 patients with ICC. Overall survival rates of patients
with and without hepatitis were determined. Univariate and multivariate analyses
were used to estimate factors influencing survival outcomes.

Results: A total of 17.6% (23/131) of patients were positive for HBV or HCV. Hepa-
titis B positive ICC patients were significantly younger with higher albumin and
higher a-fetoprotein than those without hepatitis viral infections. The median
survival of hepatitis-positive and hepatitis-negative groups was 280 and 213 days,
respectively. Survival rates were not significantly difterent between the two groups
(p = 0.279). Multivariate analyses indicated that lower serum carbohydrate anti-
gen 19-9 (CA 19-9) (p < 0.001), lower T stage (p = 0.042), the absence of lymph-node
metastasis (p = 0.043), and receiving curative surgery (p = 0.033) were independent
predictors of better outcomes.

Conclusions: While hepatitis influenced a number of clinical features in ICC pa-
tients, it did not affect survival rate. Prognostic factors influencing survival out-
comes with ICC were CA 19-9 level, T stage, the presence of lymph node metasta-
sis, and curative surgery.

Keywords: Intrahepatic cholangiocarcinoma; Hepatitis B virus; Hepatitis C virus;
Survival rate

INTRODUCTION

Intrahepatic cholangiocarcinoma(ICC), the second-most
common primary hepatic tumor (after hepatocellular
carcinoma [HCC]), accounts for approximately 3% of all
gastrointestinal tumors and 10% to 15% of primary liv-
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er malignancies [1,2]. The incidence and mortality rates
of ICC have been increasing globally in recent decades.
ICC is a lethal malignancy, with a median survival of
6.5 months from the time of diagnosis in untreated pa-
tients [3]. However, the etiology of cholangiocarcinoma
remains unclear. The primary risk factor for ICC is pri-
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mary sclerosing cholangitis. Obesity, inflammatory con-
ditions of the biliary tract, ulcerative colitis, smoking,
Caroli’s disease, exposure to radiopaque medium tho-
rium dioxide (Thorotrast, Testagar & Co. Inc., Detroit,
MI, USA), and diabetes have also been proposed as risk
factors [1,3]. Hepatitis viruses, including hepatitis B virus
(HBV) and hepatitis C virus (HCV), are causative agents
of HCC. Recent studies have shown that both HBV and
HCV infections can cause ICC [4,5], which may explain
its increasing incidence. Regardless of etiology, surgical
resection offers the only prospect of cure; however, only
a small percentage of patients with ICC have resectable
cancer at the time of diagnosis.

Given the increasing incidence of ICC, its poor prog-
nosis, and the lack of adequate treatment options, fur-
ther studies exploring its risk factors, prognostic indi-
cators, and outcomes are required. While several recent
studies have indicated that HBV and HCV infections
have prognostic significance for ICC [6,7], the prognostic
impact of such infections remains controversial. There-
fore, we performed a retrospective study of all patients
with ICC treated between 2005 and 2018 at a single insti-
tution to evaluate the prognostic value of hepatitis virus
infection status and to identify other prognostic factors
that affect survival in patients with ICC.

METHODS

Patients

A retrospective chart review was performed for patients
diagnosed with ICC between August 2005 and December
2018 at Konkuk University Medical Center. All patients
with an intrahepatic mass were evaluated for operability
by computed tomography (CT), magnetic resonance im-
aging (MRI), endoscopic retrograde cholangiopancrea-
tography, or magnetic resonance cholangiopancreatog-
raphy. Ultrasound-guided biopsies were performed to
confirm the pathologic diagnosis when patients were as-
sessed with unresectable ICC by radiologic examination.
Patients with HCC-cholangiocarcinoma mixed type,
intraductal papillary biliary neoplasm, periductal infil-
trative cholangiocarcinoma, or intraductal growing type
were excluded. Only the mass-forming type was includ-
ed. Patients with extrahepatic or hilar cholangiocarcino-
ma, neuroendocrine tumor, or sarcoma were excluded.
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Serologic tests were performed for hepatitis B surface
antigen (HBsAg), anti-HCV, indicators of liver function,
carbohydrate antigen 19-9 (CA 19-9), and a-fetoprotein
(AFP) level. Tumor-node-metastasis (TNM) staging of
ICC was performed according to the 7th edition of the
American Joint Committee on Cancer (AJCC) staging
systems. Surgical procedures were divided into major
and minor resections. Major resection included hemi-
hepatectomy and central bisectionectomy, while minor
resection included sectionectomy and segmentectomy.
This study was approved by the Institutional Review
Board of Konkuk University Medical Center (KUH
1010778). Written informed consent by the patients was
waived due to a retrospective nature of our study.

Statistical analysis

Statistical analyses were performed using SPSS software
version 18.0 (SPSS Inc., Chicago, IL, USA). Statistical sig-
nificance was defined as p < 0.05. Survival of patients in
the study group was measured from the time of diag-
nosis. The study groups were compared using the chi-
square test or Fisher’s exact test for categorical variables
and Wilcoxon’s rank-sum test for continuous variables.
Overall survival with HBV infection status was calculat-
ed using the Kaplan-Meier method. Log-rank tests were
used to assess differences. Univariate and multivariate
analyses were performed using the Cox proportion-
al-hazards model, with the backward Wald procedure.

RESULTS

Of the 635 patients diagnosed with cholangiocarcinoma
during the study period, 131 patients had ICC (Fig. 1). Ta-
ble 1 describes the clinical features of the patients in the
study group. It included 74 males and 57 females, with
a mean age of 66.6 + 11.7 years. Among these, a total of
17.6% (23/131) were positive for either HBsAg (19/23) or an-
ti-HCV (4/23). The distribution among the seven different
AJCC stages was as follows: I (14.5%), II (9.9%), I1I (2.3%),
IVa (34.4%), and IVb (38.9%). Of the 131 patients, 37 un-
derwent curative surgery (29.1%). In 16 patients (12.7%),
surgery was followed by adjuvant chemotherapy. The me-
dian overall survival of patients with ICC was 213 days.
The clinical features of hepatitis-B-associated ICC are
listed in Table 2. Hepatitis B-associated ICC patients
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Table 1. Baseline characteristics of the study group

The Korean Journal of Internal Medicine. Vol. 35, No. 3, May 2020

635 Patients with cholangiocarcinoma diagnosed at KUMC between 2005 and 2018

Variable Value
Total patients 131
Age, yr 66.6 £11.7
Sex

Men 74 (56.5)

Female 57(43.5
Hepatitis

HBV 19 (14.5)

HCV 4(3-1)
TNM stage

I 19 (14.5)

1T 13(9.9)

III 3(2.3)

Iva 45 (34-4)

IVb 51(38.9)
Curative surgery 37(29.1)
Chemotherapy

Adjuvant 16 (12.7)

Palliative 62 (49.2)
Survival, day 213 (104.0—440.0)
Values are presented as mean + SD, number (%), or median

(interquartile range).
HBYV, hepatitis virus B; HCV, hepatitis virus C; TNM, tu-
mor-node-metastasis.

were significantly younger (6.75 [interquartile range,
IQR, 6025 to 76] vs. 57 [IQR, 52.0 to 64.0], p = 0.002) with
higher albumin (3.6 [IQR, 3.3 to 4.0] vs. 3.9 [IQR, 3.4 to
4.3], p = 0.044) and higher AFP (3.0 [IQR, 2.5 to 5.0] vs. 7.0
[IQR, 3.0 t0 190.8], p = 0.016) than those without hepatitis.
There were no significant differences in other clinical
indices, including bilirubin level, CA 19-9 level, or TNM
stage. Hepatitis-C-associated ICC patients were not sig-
nificantly different in clinical indices.

Overall survival rates of ICC patients with and with-
out hepatitis were not significantly different (p = 0.279).
In addition, there was no significant difference in over-
all survival with HBV infection status (p = 0.164) (Fig.
2). Table 3 describes the prognostic factors for survival
identified in the study group. In univariate analyses, fac-
tors associated with survival included age = 65 years (p =
0.005), albumin = 3.5 g/dL (p = 0.025), CA 19-9 = 100 ng/
mL (p < 0.001), T stage (T1-T3) at diagnosis (p < 0.001),
presence of lymph node invasion (p < 0.001), presence

568  www.kjim.org

504 Patients were excluded due to :
Hilar and extrahepatic cholangiocarcinoma
Intrahepatic sarcoma and neuroendocrine tumors
™ Cholagiocarcinoma type
Combined histologic type
Intraductal papillary neoplasm of the bile duct type
Periductal infiltrative type
Intraductal growing type

| A total of 131 patients were enrolled |

| 108 ICC patients without
hepatitis

| 23 ICC patients with l
hepatitis

‘ 19 With hepatitis B I ‘ 4 With hepatitis C ‘

Figure 1. Flow diagram of selection and disposition of pa-
tients. KUMC, Konkuk University Medical Center; ICC, in-
trahepatic cholangiocarcinoma.

of metastases at diagnosis (p < 0.001), adjuvant chemo-
therapy after surgery (p = 0.004) and curative surgery (p
< 0.001). The median survival of ICC patients with and
without hepatitis was 280 and 213 days, respectively. Sur-
vival rates did not differ significantly between the two
groups (p = 0.279). In addition, the median survivals of
patients with hepatitis B, hepatitis C, and without hep-
atitis were 302, 128.5, and 213 days, respectively. Survival
rates did not differ significantly among the three groups
(b =0.166 vs. p = 0.603). In multivariate analyses, CA 19-9
<100 ng/mL (p < o.001), T stage (T1-T3) at diagnosis (p
= 0.042), the absence of lymph node invasion (p = 0.043),
and curative surgery (p = 0.033) were significant and in-
dependent predictors of a more favorable outcome.

DISCUSSION

The incidence of ICC is increasing, generating clinical
interest in improving outcomes and identifying prog-
nostic factors. Recently, many studies have indicated
that HBV and HCV infection are statistically associated
with ICC [4,5,8]. HBV and HCV infection are endemic in
Korea. In our study, 17.6% of patients with ICC (23/131)
were positive for HBV or HCV infection. Although we
explored the prognostic value of hepatitis virus infec-
tion, we found no significant difference in overall sur-
vival between ICC patients with and without hepatitis,
although some clinical features did differ between the
two groups.
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Table 2. Clinical features of intrahepatic cholangiocarcinoma patients with hepatitis B virus infection and without hepatitis

virus infection

Variable Without hepatitis With hepatitis B pvalue
Total patients 108 (82.4) 19 (14.5)
Mean age, yr 67.5 (60.5-76.0) 57.0 (52.0—64.0) 0.002
Sex

Men 61 10 NS

Women 47 9
Bilirubin, mg/dL 0.7 (0.5-1.1) 0.8 (0.6-1.1) NS
Albumin, mg/dL :6(33-4.0) 9 (3-4-43) 0.044
CA19-9, mg/dL 81 1(16.5-877.6) 1493 (19 5-756.3) NS
AFP, mg/dL .0 (2.5-5.0) 7.0 (3.0-190.8) 0.016
CTP score 5 (5-6) 5(5-5) NS
TNM stage NS

I 15 (13.9) 4(21.1)

II 10(9.3) 2(10.5)

111 3(2.8) o

IVa 37(343) 6 (31.6)

IVb 43(39-8) 7(36.8)
Mean survival, day 213 (105-435) 302 (96—686) NS
HBV viral load, ITU/mL 231 (20—4009)
Antiviral treatment

Yes 8(42.1)

No 1 (57.9)

Values are presented as number (%) or median (interquartile range).
NS, no statistically significant; CA 19-9, carbohydrate antigen 19-9; AFP, a-fetoprotein; CTP, Child-Turcotte-Pugh; TNM, tu-

mor-node-metastasis; HBV, hepatitis B virus.
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Figure 2. Kaplan-Meier curve of overall survival with hepa-
titis B virus (HBV) infection status. There are no significant
differences in overall survival between the groups with and
without HBV infection (p = 0.164).
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Cholangiocarcinoma is more common in older pa-
tients [9]. ICC typically presents sporadically as a discrete
intrahepatic mass in patients over 65 years of age [10]. In
our study, the mean age of patients at the time of ICC
diagnosis was 66.6 years; in patients with underlying
HBYV infection, ICC diagnosis occurred at an earlier age,
with a mean age at presentation of 57.0 years (p = 0.002)
(Table 2). Although these patients were diagnosed at an
earlier age, most had metastatic disease or unresectable
tumors at the time of diagnosis. This may be due to spe-
cific mechanisms induced by hepatitis virus infection,
but this remains unclear. In several recent studies, HBV
nucleic acid and HCV ribonucleic acid (RNA) have been
identified in cholangiocarcinoma cells. These findings
indicate that hepatitis viruses may induce cholangiocyte
proliferation and dysplasia that leads to ICC develop-
ment [11-14]. AFP is the most common marker for fetal
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Table 3. Univariate and multivariate analysis of factors associated with the survival of all patients with intrahepatic cholangio-

carcinoma
Variable Number Median survival Univariate analysis Multivariate analysis
pvalue HR (95% CI) pvalue
Age, yr
<65 55 302
= 065 66 183.5 0.005 1.415 (0.856-2.339) 0.176
Hepatitis
No 98 213
Hepatitis B 19 302 0.166
Hepatitis C 4 128.5 0.603
Hepatitis B or C
No 98 213
Yes 23 280 0.279
CTP score
<7 100 216.5
=7 21 139 0.570
Albumin, g/dL
<35 40 119.5
=35 81 268 0.025 0.875 (0.522-1.467) 0.612
Bilirubin, mg/dL
<3.0 111 217
=3.0 10 71 0.209
CA19-9, ng/mL
<100 60 201
=100 55 180 < 0.001 2378 (1.499-3.773) < o0.001
T stage
T1-T3 77 338
T4 44 124 <0.001 1.811 (1.022-3.210) 0.042
Lymph node
Negative 45 386
Positive 76 159 <0.001 1.756 (1.018-3.027) 0.043
Distant metastasis
No 76 201
Yes 45 122 <0.001 1.219 (0.729-2.038) 0.449
Adjuvant chemotherapy
Yes 15 612 0.004 0.615 (0.230-1.642) 0322
No 105 194
Palliative chemotherapy
Yes 60 248.5 0.713
No 60 194.5
Curative surgery
Yes 36 538 <0.001 0.426 (0.194-0.934) 0.033

No 84 144.5
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Univariate analysis Multivariate analysis

Variable Number Median survival
pvalue HR (95% CI) p value
Tumor size, cm
<5 20 538
=5 12 561.5 0.518
Surgical procedure
Major resection 16 406 0.282
Minor resection 16 612
Resection margin
Negative 26 406
Positive 7 612 0.959
Tumor differentiation
Well or moderate 22 579.6
Poor or un-differentiation 10 1,242.3 0.252
Perineural invasion
Yes 4 962 0.726
No 29 518
Portal vein invasion
Yes 5 280 0379
No 27 612
Microvascular invasion
Yes 13 377 0.150
No 19 588
Histologic cirrhosis
Yes 4 744.5 0.687
No 29 518

Median survival is expressed in days.

HR, hazard ratio; CI, confidence interval; CTP, Child-Turcotte-Pugh; CA 19-9, carbohydrate antigen 19-9.

hepatoblasts, hepatic progenitor cells (HPCs), or HCC.
This study found that serum AFP levels > 20 ng/mL were
present in about 30.4% of hepatitis-positive ICC patients
[15]. HBV and HCV cause viral hepatitis and may cause
cancer by inducing chronic inflammation in both he-
patocytes and cholangiocytes, leading to high levels of
serum AFP. Recently, two clinical studies implied that
both hepatitis-associated ICC and HCC share a common
carcinogenesis process and that both arise from HPC
[11,15]. In this study, the incidence of AFP > 20 ng/mL was
much higher in hepatitis-associated ICC than in ICC pa-
tients without hepatitis (30.4% vs. 9.3%). These findings
may imply that, during the process of malignant trans-
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formation, HPCs retain their ability to produce AFP.

Based on gross morphological features, ICC can be
classified into three subtypes: mass-forming, periduc-
tal-infiltrating, and intraductal. Etiologies involving
distinct molecular pathways may be associated with ICC
subtypes. For example, ICC associated with hepatolithi-
asis and Clonorchis sinensis infection nearly always has an
intraductal growth pattern [16]. In our study, although
six patients were excluded based on exclusion criteria,
we found that hepatitis-associated ICC tended to be of
the mass-forming type (23/29). As noted above, it has
been suggested that hepatitis-associated ICC and HCC
share a common disease mechanism.
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In our study, approximately 75% of patients had TNM
stage III or IV and unresectable tumors at the time of
diagnosis. Better survival was observed in patients with
CA 19-9 <100 ng/mL, with T stage 1 to 3 at diagnosis, and
without lymph node invasion. In addition, curative sur-
gery was better for survival if curative surgical resection
was possible. Tumor size, tumor differentiation, ana-
tomical resection, perineural invasion, presence of vas-
cular invasion, and cirrhosis, which have been reported
to be associated with prognosis in previous studies, were
not statistically significant in our study [17-22].

In conclusion, ICC is associated with a poor prognosis;
therefore, an improved understanding of the factors that
determine patient outcomes is required. In many recent
studies, HBV and HCV are possible risk factors for ICC
development. In this study, we did not find a prognostic
value for hepatitis virus status in ICC patients; howev-
er, patients with hepatitis-associated ICC showed sever-
al clinical features that differed from those in patients
without hepatitis. The limitations of this study include
its small sample size and retrospective nature. There-
fore, a larger prospective study is needed to clarify the
prognostic role of HBV and HCV infection for ICC.

KEY MESSAGE

1. Hepatitis B virus (HBV) or hepatitis C virus
(HCV) may be involved in the development of
intrahepatic cholangiocarcinoma (ICC).

2. While hepatitis influenced a number of clinical
features in ICC patients, it did not affect survival
rate.

3. Prognostic factors influencing survival out-
comes with ICC were carbohydrate antigen 19-9
level, T stage, the presence of lymph node me-
tastasis, and curative surgery.
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