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Abstract

Background: Intrahepatic cholangiocarcinoma (ICC) is a rare malignant tumor. The etiology of ICC remains poorly
understood. Recently, hepatitis B virus (HBV) infection has been implicated as a potential risk factor for ICC,
particularly in HBV-endemic areas. Elevation of serum alpha-fetoprotein (AFP) is seen in approximately 20 % of ICC
patients. However, serum AFP levels higher than 10,000 ng/mL have only been reported in a few ICC patients. We
report an unusual case of HBV-associated ICC occurring in a male with a markedly elevated serum AFP.

Case presentation: A 60-year-old East Asian male presented with complaints of epigastric distention and right
shoulder pain. Laboratory tests showed HBV infection, HBV deoxyribonucleic acid (DNA) slightly elevated (21 IU/mL)
and serum AFP markedly elevated (12,310 ng/mL). Computed tomography (CT) scan found a large and irregular
mass in the left lobe of the liver. The patient underwent the left hepatic lobe resection. Histopathological
examination showed chronic hepatitis B in the background liver and the immunohistochemical (IHC) findings
strongly supported the diagnosis of ICC with aberrant expression of AFP. Serum AFP and HBV DNA declined to
normal level postoperatively. The patient received four cycles of gemcitabine plus oxaliplatin and took entecavir to
prevent HBV reactivation. The patient kept disease free for 18 months in the latest follow-up.

Conclusion: ICC patients with HBV infection should be distinguished from other ICC cases, based on distinct
clinicopathological features and favorable outcome. Screening for HBV infection should be carried out before
initiation of chemotherapy. Antiviral therapy is indicated for prevention of HBV reactivation.
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Background
ICC is a rare malignant tumor arising from peripheral
intrahepatic biliary epithelia. It accounts for 5 % of all
primary liver malignancies, second only to hepatocellular
carcinoma (HCC) [1]. ICC is often an incidental radio-
logic finding. Thus, clinical presentation alone is non-
specific and insufficient for diagnosis. The diagnosis of
ICC should be viewed as a diagnosis of exclusion. Due
to the aggressive nature of ICC, most patients are

diagnosed with lymph node involvement, intrahepatic
metastasis, and peritoneal dissemination. ICC is refrac-
tory to chemotherapy and radiotherapy, and an R0 re-
section remains the only potentially curative option [2].
Unfortunately, advanced ICC patients have dismal prog-
nosis with a median survival of less than 24 months [3].
Although several potential risk factors driving genetic
heterogeneity in cholangiocarcinoma have been re-
ported, such as liver fluke infection, primary sclerosing
cholangitis, hepatolithiasis and asbestos, the etiology of
ICC remains poorly understood [4, 5]. Recently, HBV
infection—one of the major causes of HCC—has also
been implicated as a potential risk factor for ICC, par-
ticularly in HBV-endemic areas [6]. AFP—primarily
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synthesized in the liver and yolk sac of developing
embryo—is also a widely used tumor marker of HCC or
germ cell tumor. Elevation of serum AFP (higher than
20 ng/mL) is seen in approximately 20 % of ICC patients
[1]. However, serum AFP levels higher than 10,000 ng/mL
have only been reported in a few ICC patients. We report
an unusual case of HBV-associated ICC occurring in a 60-
year-old male with a markedly elevated serum AFP. Writ-
ten informed consent was obtained from the patient.

Case presentation
Clinical presentation
A 60-year-old East Asian male was admitted to the
Shandong Provincial Hospital Affiliated to Shandong
University (Jinan, China) in July 2014, with complaints
of epigastric distention and right shoulder pain for the
past six months. His past medical history included pro-
lapse of a lumbar intervertebral disc and hypertension,
both of which were under control. Family history indi-
cated the patient’s mother was a hepatitis B patient.
Physical examination revealed tenderness over the epi-
gastric and right subcostal areas.

Lab findings
Lab tests showed hepatitis B surface antigen (HBsAg),
hepatitis B e antibody (HBeAb) and hepatitis B core
antibody (HBcAb) were positive, while hepatitis B e anti-
gen (HBeAg) and hepatitis B surface antibody (HBsAb)
were negative. The serum HBV DNA level was slightly
elevated to 21 IU/mL (normal level:< 20 IU/mL), mea-
sured by highly sensitive HBV DNA detection tools.
Hepatitis C virus (HCV) antibody was negative. Gamma
glutamyltransferase (GGT) was mildly elevated to 69 U/L
(normal level: 10 U/L - 60 U/L). Other liver function tests,
including total bilirubin, conjugated bilirubin, alkaline
phosphatase, alanine aminotransferase (ALT), aspartate
aminotransferase (AST), total protein and albumin, were all
within normal limits. Of the tumor markers tested, AFP
was 12,310 ng/mL (normal level: 0 ng/mL −20 ng/mL).
Carcinoembryonic antigen (CEA), carbohydrate antigen
19–9 (CA19-9) and carbohydrate antigen 125 (CA125)
were within normal limits.

Image findings
The axial CT scan showed a large (10.2 cm× 8.6 cm ×
6.3 cm), lobulated and irregular mass in the left lobe of the
liver (segment IV), which was not enhanced on the arterial
phase but only vaguely enhanced on the portal phase, sug-
gesting intrahepatic cholangiocarcinoma (ICC) (Fig. 1).

Surgery
The patient was admitted to surgery on July 22, 2014.
Intraoperatively, significant nodular cirrhosis was noted
and a hard tumor with a diameter of about 11 cm was

palpable in the left hepatic lobe. It invaded the liver capsule
and gallbladder bed. No lymphadenopathy or ascites was
found. No tumor implantation or distant metastases were
found in the omentum or pelvic cavity. The patient under-
went left hepatic lobe resection and cholecystectomy.

Pathological findings
Histopathologic examination showed a nonencapsulated,
moderately or poorly differentiated adenocarcinoma.
The tumor cells were arranged in duct-like structures
against a background of broad desmoplastic stroma
(Fig. 2a). The tumor cells were cuboidal to columnar in
shape with round and medium-sized nuclei, prominent
nucleoli, frequent mitotic activity, and a moderate
amount of eosinophilic cytoplasm. Some tumor cells ap-
peared undifferentiated with stem cell-like features
(Fig. 2b), with no definite histological features of hepato-
cytes and cholangiocytes. Massive coagulative tumor ne-
crosis involved approximately 40 % of the tumor
volume. Extensive sampling of the tumor failed to dem-
onstrate histologic evidence of hepatoid differentiation.
No histologic features of yolk-sac tumor were recog-
nized. The background liver showed chronic hepatitis B
(Fig. 3). Because the clinical impression and histopatho-
logic findings were inconsistent, we conducted IHC
studies with a panel of antibodies. The results showed
that the tumor cells were strongly and diffusely positive
for AFP, whereas the adjacent non-neoplastic hepato-
cytes and bile ducts were completely negative. The
tumor cells were also strongly and diffusely positive for
cytokeratins CK7 and CK19 with a luminal staining pat-
tern. However, the tumor cells were completely negative
for hepatocyte antigen, Glypican-3, CK20, and CDX-2.
The antibodies to liver stem cells/progenitor cells, in-
cluding KIT (CD117), CD34, CD56, cytokeratin CK14
and P63, were used to explore the possibility of stem cell
origin. Immunostaining of P63 and CK14 was positive in
small cells within the “stem cell-like” zone (Fig. 4). These
IHC findings strongly supported the diagnosis of ICC
with aberrant expression of AFP.

Chemotherapy and antiviral therapy
At postoperative weeks 1, 5 and 8, the patient’s AFP level
declined to 628.4 ng/mL, 43 ng/mL and 15.7 ng/mL, re-
spectively (normal level: 0 ng/mL −20 ng/mL). From
August 30, 2014 to November 10, 2014, the patient re-
ceived gemcitabine (1800 mg on days 1 and 8) plus oxali-
platin (200 mg on day 1) every 3 weeks for four cycles.
The patient tolerated chemotherapy very well with mild
gastrointestinal and hematological toxicities. One week
before chemotherapy, he started taking entecavir dispers-
ible tablet (0.5 mg po qn), continued during chemotherapy
and for 6 months after chemotherapy. The patient was
followed up in the outpatient department. The latest
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follow-up on March 25, 2016, showed no evidence of re-
currence. His AFP level was 12.1 ng/mL (normal level:
0 ng/mL −20 ng/mL) and HBV DNA declined to normal
level (<20 IU/mL).

Conclusions
This case report involves a patient diagnosed with HBV-
associated ICC and high serum AFP level. Generally

speaking, HBV infection is regarded as one of the major
causes of HCC. AFP is regarded as a tumor marker of
HCC. Compared with HCC, ICC presents a more dismal
course, mainly due to frequent lymphatic involvement,
periductal invasion, poorly encapsulated tumors, or diffi-
cult early diagnosis [7]. CA19-9 is regarded as a tumor
marker of ICC. However, recent evidence suggested a
possible etiological role for HBV infection in ICC,

Fig. 2 Histology of cholangiocarcinoma with stem cell features. a Cholangiocarcinoma composed of duct-like structures lined by cuboidal or columnar
cells with high pleomorphism, surrounded by dense stromal reaction. H&E 200×. b Focal tumor cells showed stem cell-like liver cancer features. H&E 200×

Fig. 1 A 60-year-old man with epigastric distention and right shoulder pain. The axial CT scan showed a large (10.2 cm × 8.6 cm × 6.3 cm),
lobulated and irregular mass in the left hepatic lobe (segment IV). a Pre-contrast CT scan: the ill-defined heterogeneous hypodense lesion
(arrows). b Contrast-enhanced CT scan (arterial phase): the hypoattenuated mass with irregular margin lesion was not enhanced on the arterial phase.
A dilatation of intrahepatic bile ducts (arrow). c Contrast-enhanced CT scan (portal phase): delayed vague enhancement in the portal phase, indicating
intrahepatic cholangiocarcinoma (ICC). Minimal peripheral enhancement observed during the phases (arrow). d Contrast-enhanced CT scan (portal
phase): a low-attenuation lesion in the left side of the portal vein (arrow). Note the mild infiltration adjacent to the tumor

Wang et al. BMC Infectious Diseases  (2016) 16:295 Page 3 of 6



especially in HBV-endemic areas [6, 8, 9]. HBV-
associated ICC and ICC without HBV infection manifest
significant differences in clinicopathology and prognosis.
Patients with HBV-associated ICC are younger, more
likely to have elevated serum AFP levels and lower ab-
normal serum CA19-9 levels. Morphologically, HBV-
associated ICC is more likely to be mass-forming rather
than intraductal/periductal type. Pathologically, lymph-
atic involvement is lower and tumor differentiation is
poorer in HBV-associated ICC, with a higher prevalence
of capsule formation and liver cirrhosis [8]. Therefore,
HBV-associated ICC shows a more favorable prognosis
compared with ICC without HBV infection. The 1-, 3-
and 5-year overall survival (OS) in ICC patients were 42,
18 and 15 % in the HBV-positive group and 24, 12 and
0 % in the HBV-negative group, respectively (P = 0.005)
[8]. Further, HBV-associated ICC shares many clinico-
pathological similarities with HBV-associated HCC, such

as nearly identical age and sex distribution profiles. This
finding suggests that HBV-associated ICC and HCC may
involve common carcinogenic processes and originate
from hepatic stem cells that undergo malignant trans-
formation [7, 10].
Adult hepatic stem cells are hepatic oval cells, which

potentially differentiate into hepatic and hepatobiliary
cells, and AFP is an important marker in hepatic stem
cells. A study conducted by the liver cancer study group
of Japan showed that 4.9 % (10/205) of all ICC patients
had a serum AFP level more than 1000 ng/mL, 1 % (2/
205) higher than 10,000 ng/mL, and only 0.5 % (1/205)
of the ICC patients had a serum AFP level greater than
100,000 ng/mL [1]. In our case, the patient’s serum AFP
level was markedly elevated to 12,310 ng/mL and the
tumor cells in the liver were strongly and diffusely posi-
tive for AFP. IHC revealed uniform expression of CK7
and CK19 but was negative for hepatocyte antigen and

Fig. 3 Histology of non-tumor parenchyma showing chronic hepatitis B. H&E 100×

Fig. 4 High-power photomicrograph showing immunoreactivity of cholangiocarcinoma. Focal tumor cells positive for two liver stem-cell markers,
P63 (a) and CK14 (b). H&E 400×
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Glypican-3 in tumor cells, which argues against the
pathological diagnosis of HCC or combined HCC and
cholangiocarcinoma. The tumor was finally diagnosed as
an ICC with aberrant expression of AFP. Meanwhile, the
cancer cells with stem cell-like features were focally
positive for hepatic stem cell markers (P63 and CK14),
suggesting origin from hepatic stem cells.
The hypothesis of liver tumors having the common

origin from hepatic stem cells can be confirmed by re-
port of combined hepatocellular and cholangiocellular
carcinoma, a rare neoplasm with an intermediate bio-
logical behavior and prognosis between HCC and ICC
[11]. Recent studies also reported a case of AFP-
producing ICC (serum AFP level: 1,560 ng/mL) expressing
stem cell markers (CK14 and CD133) and AFP-producing
cells in cholangiocarcinoma possessing cancer stem cell-
like traits [12, 13]. The verification of ICC originating
from hepatic stem cells requires additional studies.
To date, the mechanism of HBV-related carcinogen-

esis in ICC remains unclear. Integration of HBV DNA
into the human genome—which alters gene expression,
chromosomal instability and modification of genomic
methylation status—is one of the most important steps
in HCC-related carcinogenesis [14]. The effect of HBV
DNA on ICC-related carcinogenesis is unclear. HBV X
gene-encoded protein (HBx) acts as a transactivator of
various cellular genes mediating HCC-related carcino-
genesis [15]. HBx is also present in cancerous and non-
cancerous cells in HBV-infected ICC specimens [16].
Further, HBx transfection induces human telomerase re-
verse transcriptase (hTERT) mRNA expression in cultured
normal human cholangiocytes, [17] suggesting that HBx
may contribute to the carcinogenesis of biliary epithelia.
Multidisciplinary treatment of ICC includes surgery,

locoregional therapy (radiotherapy, TACE and ablation)
and systemic therapy (chemotherapy). Complete surgical
resection remains the only potentially curative option
for patients with ICC. The 5-year survival rate for pa-
tients who undergo resection is only 25 to 35 % and
most patients suffer from disease recurrence, which high-
lights the need for more effective systemic therapy [2].
The combination regimen of gemcitabine and cisplatin is
an international practice standard, which prolongs median
OS compared with gemcitabine alone (11.7 m vs. 8.1 m)
[18]. In our case study, the patient received surgery and
gemcitabine combined with platinum-based adjuvant
chemotherapy, and remained disease-free in the latest
follow-up. Anti-cancer therapy leads to complications in-
cluding HBV reactivation, which ranged from 20 to 70 %
in previous reports [19]. The Practice Guidelines of
the American Association for the Study of Liver Dis-
eases (AASLD) recommend HBV screening before
chemotherapy [20]. Antiviral therapy is indicated for
HBsAg-positive/anti-HBc–positive patients before and

during chemotherapy, and for approximately 6 to
12 months after completing chemotherapy [21]. In our case
study, the patient was HBsAg-positive/anti-HBc–positive
and entecavir was used to prevent HBV reactivation.
In conclusion, HBV-associated ICC and HCC may

share a common carcinogenic mechanism originating in
hepatic stem cells. Patients with HBV infection should
be distinguished from other ICC cases, based on distinct
clinicopathological features and favorable outcome.
Screening for HBV infection should be carried out be-
fore initiation of chemotherapy. Antiviral therapy is indi-
cated for prevention of HBV reactivation.

Abbreviations
AASLD, the American Association for the Study of Liver Diseases; AFP, alpha-
fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase;
CA125, carbohydrate antigen 125; CA19-9, carbohydrate antigen 19-9; CEA,
carcinoembryonic antigen; CT, computed tomography; DNA, deoxyribonucleic
acid; GGT, gamma glutamyltransferase; HBcAb, hepatitis B core antibody;
HBeAb, hepatitis B e antibody; HBeAg, hepatitis B e antigen; HBsAb, hepatitis B
surface antibody; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HBx,
HBV X gene-encoded protein; HCC, hepatocellular carcinoma; HCV, hepatitis
C virus; hTERT, human telomerase reverse transcriptase; ICC, intrahepatic
cholangiocarcinoma; IHC, immunohistochemical; OS, overall survival.

Acknowledgements
None.

Funding
This work was sponsored by Shandong Provincial Natural Science
Foundation, China (ZR2013HQ027) and the Foundation for Outstanding
Young Scientist in Shandong Province, China (2007BS03064). The funding
agencies had no role in the design and conduct of the study, collection,
management, analysis, interpretation of the data, preparation, review, or
approval of the manuscript.

Availability of data and materials
All the data supporting our findings is contained within the manuscript.

Authors’ contributions
Dan Sha, Caixia Wang and Haiyan Jing carried out the studies, participated in
collecting data, and drafted the manuscript. Weibo Wang and Jianpeng Chen
collected and analyzed the data. Yangang Cui and Junqing Han helped to draft
the manuscript. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent to publish
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Executive Editor of this journal.

Ethics and consent to participate
This study was approved by Medical Ethics Committee of Shandong
Provincial Hospital Affiliated to Shandong University (NO. 2015–045).

Author details
1Department of Medical Oncology, Shandong Provincial Hospital Affiliated to
Shandong University, 324 Jing Wu Road, Jinan, Shandong Province 250021,
People’s Republic of China. 2Department of Pathology, Shandong Provincial
Hospital Affiliated to Shandong University, 324 Jing Wu Road, Jinan,
Shandong Province 250021, People’s Republic of China. 3Department of
Radiotherapy, Shandong Provincial Hospital Affiliated to Shandong
University, 324 Jing Wu Road, Jinan, Shandong Province 250021, People’s
Republic of China.

Wang et al. BMC Infectious Diseases  (2016) 16:295 Page 5 of 6



Received: 19 January 2016 Accepted: 7 June 2016

References
1. Primary liver cancer in Japan. Clinicopathologic features and results of

surgical treatment. Ann Surg. 1990; 211(3):277–87.
2. Maithel SK, Gamblin TC, Kamel I, Corona-Villalobos CP, Thomas M, Pawlik

TM. Multidisciplinary approaches to intrahepatic cholangiocarcinoma.
Cancer. 2013;119(22):3929–42.

3. Farley DR, Weaver AL, Nagorney DM. “Natural history” of unresected
cholangiocarcinoma: patient outcome after noncurative intervention. Mayo
Clin Proc. 1995;70(5):425–9.

4. Brandi G, Farioli A, Astolfi A, Biasco G, Tavolari S. Genetic heterogeneity in
cholangiocarcinoma: a major challenge for targeted therapies. Oncotarget.
2015;6(17):14744–53.

5. Brandi G, Di Girolamo S, Farioli A, de Rosa F, Curti S, Pinna AD, et al. Asbestos:
a hidden player behind the cholangiocarcinoma increase? Findings from a
case–control analysis. Cancer Causes Control. 2013;24(5):911–8.

6. Tanaka M, Tanaka H, Tsukuma H, Ioka A, Oshima A, Nakahara T. Risk factors
for intrahepatic cholangiocarcinoma: a possible role of hepatitis B virus. J
Viral Hepat. 2010;17(10):742–8.

7. Zhou H, Wang H, Zhou D, Wang H, Wang Q, Zou S, et al. Hepatitis B virus-
associated intrahepatic cholangiocarcinoma and hepatocellular carcinoma
may hold common disease process for carcinogenesis. Eur J Cancer. 2010;
46(6):1056–61.

8. Wu ZF, Yang N, Li DY, Zhang HB, Yang GS. Characteristics of intrahepatic
cholangiocarcinoma in patients with hepatitis B virus infection:
clinicopathologic study of resected tumours. J Viral Hepat. 2013;20(5):306–10.

9. Peng NF, Li LQ, Qin X, Guo Y, Peng T, Xiao KY, et al. Evaluation of risk
factors and clinicopathologic features for intrahepatic cholangiocarcinoma
in Southern China: a possible role of hepatitis B virus. Ann Surg Oncol. 2011;
18(5):1258–66.

10. Lee CH, Chang CJ, Lin YJ, Yeh CN, Chen MF, Hsieh SY. Viral hepatitis-
associated intrahepatic cholangiocarcinoma shares common disease
processes with hepatocellular carcinoma. Br J Cancer. 2009;100(11):1765–70.

11. Yin X, Zhang BH, Qiu SJ, Ren ZG, Zhou J, Chen XH, et al. Combined
hepatocellular carcinoma and cholangiocarcinoma: clinical features,
treatment modalities, and prognosis. Ann Surg Oncol. 2012;19(9):2869–76.

12. Ishikawa K, Sasaki A, Haraguchi N, Yoshikawa Y, Mori M. A case of an alpha-
fetoprotein-producing intrahepatic cholangiocarcinoma suggests probable
cancer stem cell origin. Oncologist. 2007;12(3):320–4.

13. Ishii T, Yasuchika K, Suemori H, Nakatsuji N, Ikai I, Uemoto S. Alpha-
fetoprotein producing cells act as cancer progenitor cells in human
cholangiocarcinoma. Cancer Lett. 2010;294(1):25–34.

14. Kremsdorf D, Soussan P, Paterlini-Brechot P, Brechot C. Hepatitis B virus-
related hepatocellular carcinoma: paradigms for viral-related human
carcinogenesis. Oncogene. 2006;25(27):3823–33.

15. Kew MC. Hepatitis B virus x protein in the pathogenesis of hepatitis B virus-
induced hepatocellular carcinoma. J Gastroenterol Hepatol. 2011;26 Suppl 1:
144–52.

16. Zhou YM, Cao L, Li B, Zhang XZ, Yin ZF. Expression of HBx protein in
hepatitis B virus-infected intrahepatic cholangiocarcinoma. Hepatobiliary
Pancreat Dis Int. 2012;11(5):532–5.

17. Zou SQ, Qu ZL, Li ZF, Wang X. Hepatitis B virus X gene induces human
telomerase reverse transcriptase mRNA expression in cultured normal
human cholangiocytes. World J Gastroenterol. 2004;10(15):2259–62.

18. Valle J, Wasan H, Palmer DH, Cunningham D, Anthoney A, Maraveyas A, et
al. Cisplatin plus gemcitabine versus gemcitabine for biliary tract cancer. N
Engl J Med. 2010;362(14):1273–81.

19. Yeo W, Chan HL. Hepatitis B virus reactivation associated with anti-
neoplastic therapy. J Gastroenterol Hepatol. 2013;28(1):31–7.

20. Lok AS, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology. 2009;
50(3):661–2.

21. Hwang JP, Somerfield MR, Alston-Johnson DE, Cryer DR, Feld JJ, Kramer BS,
et al. Hepatitis B Virus Screening for Patients With Cancer Before Therapy:
American Society of Clinical Oncology Provisional Clinical Opinion Update.
J Clin Oncol. 2015;33(19):2212–20.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Wang et al. BMC Infectious Diseases  (2016) 16:295 Page 6 of 6


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Clinical presentation
	Lab findings
	Image findings
	Surgery
	Pathological findings
	Chemotherapy and antiviral therapy

	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent to publish
	Ethics and consent to participate
	Author details
	References

