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Abstract
A 73-year-old woman with occult hepatitis B virus (HBV) infection was diagnosed with hepatocellular carcinoma (HCC). Serum
HBV core-related antigen (HBcrAg) was elevated and HBV covalently closed circular DNA (cccDNA) was presented in the liver
tissue. This report shows HBcrAg might be a predictive factor for development of HCC.
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Key Clinical Message
Serum HBV core-related antigen (HBcrAg) is useful for detecting hepatocellular carcinoma (HCC) recurrence
in patients with occult hepatitis B virus (HBV) infection. Surveillance for HCC is needed in patients in whom
HBcrAg is positive, even if hepatitis B surface antigen (HBsAg) and HBV DNA are negative.
Introduction
It is estimated that 2 billion people worldwide have hepatitis B virus (HBV) infection, 350 million people
have persistent HBV infection, and between 0.5 million and 1.2 million people die of HBV infection–related
diseases annually.1 Therefore, overcoming HBV is an important global issue. HBV is a risk factor for the
development of hepatocellular carcinoma (HCC) and is one of the very important diseases from the viewpoint
of not only treatment when HCC occurs but also prevention of carcinogenesis and recurrence.2
Patients with a positive test result for hepatitis B surface antigen (HBsAg) are often treated with a nucleic
acid analog (NA) preparation for the suppression of progressing liver fibrosis and hepatocarcinogenesis.
However, HBV DNA may be detected in serum or liver tissue in spite of a negative test result for serum
HBsAg. These patients are considered as having occult HBV infection (OBI). OBI can also be a risk factor
for hepatocarcinogenesis; therefore, it is important to detect it at an early stage. However, some patients
with OBI have HBV DNA detectable in the blood, whereas others have HBV detectable only in the liver
tissue. It may be difficult to detect OBI by means of normal surveillance.3 Patients with OBI are often found
to have advanced HCC because they have not received HCC surveillance. We report a case of a patient with
OBI in whom serum HBV core-related antigen (HBcrAg) was useful for the surveillance of HCC recurrence.
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Case Report
A 73-year-old woman presented to our facility for follow-up. She had varicose veins in the right leg and
no history of alcohol consumption or smoking. She had been found to be HBsAg-positive in the late 1980s
and was attending a clinic. The HBV infection status of her mother was unknown. In June 2007, she was
found to have HCC at segment 4 of the liver, and radiofrequency ablation (RFA) was performed. Laboratory
investigation results at that time were as follows: HBsAg-positive, hepatitis B envelope antigen (HBeAg)negative, hepatitis B envelope antibody (HBeAb)-positive, and HBV DNA titer of 2600 copies/mL. Two
years later, her HBV DNA titer dropped below 2100 copies/mL. Another 2 y thereafter, her HBsAg became
negative, and her HBV DNA became undetectable. She had no recurrence of HCC during this 4-year period;
however, about 7 years after the initial treatment, a recurrence of HCC with a diameter of 18 mm was seen
at segment 8 of the liver, and she was admitted to our department for HCC treatment. We ruled out the
possibility of the recurrence being from local spread from segments 4 to 8 of the liver, because there had
been no recurrence for 7 years and the new lesion was not in contact with the previous treatment site.
The patient had no significant symptoms on admission. Laboratory data on admission showed no abnormalities in blood count, coagulation system, general biochemical tests, and liver fibrosis markers. As for
tumor markers, the patient’s total α-fetoprotein (AFP) and des-γ-carboxy prothrombin (DCP) were normal,
but her AFP-L3 fraction was as high as 43.9% (Table 1). Her virus markers were HBsAg-negative, HBeAgnegative, HbeAb-positive, and HBcAb-positive. Furthermore, her HBV DNA was not detectable at <2100
copies/mL, and her HBV core-related antigen (HBcrAg) was elevated at 3.7 log U/mL (normal value, <
3.0 log U/mL) (Table 2). Abdominal contrast-enhanced computed tomography (CT) revealed a high–low
pattern tumor lesion having a diameter of 18 mm at segment 8 of the liver (Fig. 1a). In addition, abdominal
contrast-enhanced magnetic resonance imaging (MRI) revealed that the patient’s hepatic morphology was
almost normal, and a high–low pattern was observed in dynamic imaging with a diameter of 18 mm in
segment 8 of the liver. It was diagnosed as a neoplastic lesion because of its contrast-deficient appearance in
the hepatocyte contrast phase. HCC recurrence was therefore diagnosed (Fig. 1b). Hepatic arteriography
revealed a tumor stain from the anterior superior branch of the right hepatic artery (A8) (Fig. 2a). Transcatheter arterial chemoembolization (TACE) was performed from A8 using 50 mg of a cisplatin formulation
for intravenous infusion (IA Coal®). After TACE, RFA was performed in a spherical shape with a diameter
of 3 cm to surround the TACE area (Fig. 2b, c). Abdominal contrast CT after treatment confirmed that
Lipiodol contrast agent (Guerbet, Princeton, NJ, USA) was well accumulated at the tumor site and that a
sufficient ablation margin was secured (Fig. 3).
The patient was discharged after completing HCC treatment. She has been seen in follow-up for 5 years and
has not shown any signs of recurrence. Her HBsAg has remained negative, and HBV DNA has not been
detected; however, her HBcrAg has been slightly elevated. Currently, she is being monitored without any
medication.
Discussion
In this case, although the patient’s serum HBsAg and HBV DNA became negative after an initial treatment for HCC, she had tumor recurrence 7 y after treatment. The patient’s clinical course from the initial
occurrence of HCC is shown in Fig. 4. Her HBV DNA titer decreased to less than 2100 copies/mL from
2 years after the initial treatment; HBsAg became negative 4 years after the initial treatment; and HBV
DNA became undetectable. Therefore, this case was assumed to be one of HCC recurrence after OBI. Upon
admission, the patient’s HBsAg was negative, and her HBV DNA was not detected. However, her HBcrAg
was as high as 3.7 log U/mL. HBcrAg is known to correlate with the amount of covalently closed circular
DNA (cccDNA) in hepatocytes, and it has been reported that HBcrAg may be useful as a criterion for
stopping NA preparations.4, 5 In addition, its usefulness in predicting HCC occurrence and recurrence with
the use of NA has been reported.6 In this case, on the basis of nontumor liver biopsy performed during RFA,
quantitative measurement of HBV cccDNA revealed 1.8 log copies/µg in liver tissue. It is known that HBV
DNA is present in liver tissue at a high rate even if serum HBV DNA is negative.7 Therefore, our patient’s
case was confirmed to be OBI.
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The association of OBI with hepatocarcinogenesis has been reported.3, 8–10 In an analysis of 53 HBsAgnegative patients with unexplained HCC, Wong et al reported that cccDNA was detected in liver tissue of
29 (47%) patients.11 On the basis of these reports, it was presumed that our patient also likely developed
carcinogenesis from OBI. The scheme for HBV infection and the pathway of hepatocarcinogenesis is shown in
Fig. 5. Two major pathways are considered for hepatocellular carcinogenesis. The first is through accumulation of hepatocellular DNA damage due to oxidative stress during the progression of chronic inflammation
and fibrosis.12–15 The second is through a direct carcinogenesis mechanism by HBV; that is, HBx protein and
HBV DNA activate transcription factors such as nuclear factor-κB and promote the production of cytokines
such as tumor necrosis factor-α and interleukin-6 by incorporation into the cell genome, thereby affecting
cell proliferation and apoptosis.16–19 Our patient had few chronic inflammatory changes in liver morphology, and her hepatobiliary enzymes and liver fibrosis markers were normal. Therefore, it is considered that
the direct carcinogenic mechanism of HBV is more likely to be the trigger for her hepatocarcinogenesis.
There are several reports on the inhibitory effect of NA on hepatocarcinogenesis in chronic hepatitis B.2, 20
However, there is no clear evidence of whether hepatic carcinogenesis can be suppressed by administering
NA in patients with only a high HBcrAg. Our patient was seen in follow-up without any medication (with
her consent), and she has been recurrence-free for about 5 y. However, it is necessary to continue careful
follow-up, considering her history of HCC recurrence 7 y after her first case. Currently, several drugs that
eliminate HBV cccDNA in hepatocytes are being developed,21–24 and it is strongly hoped that such drugs
will soon be approved for clinical use in the near future.
In conclusion, HBcrAg is useful for detecting HCC recurrence in patients with OBI. Surveillance for HCC is
needed in patients in whom serum HBcrAg is positive, even if HBsAg and HBV DNA are negative.
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Figure legends
Fig. 1 (a) Abdominal contrast-enhanced computed tomographic scan in early phase. Liver morphology is
almost normal with no splenomegaly. A high–low pattern lesion with a diameter of 18 mm was observed
in segment 8 of the liver (arrow ); therefore, hepatocellular carcinoma (HCC) recurrence was diagnosed.
(b)Abdominal contrast-enhanced magnetic resonance imaging scan in hepatobiliary phase. The hepatic
morphology was almost normal. A high–low pattern was observed in dynamic imaging with a diameter of 18
mm in segment 8 of the liver, and a neoplastic lesion that was a contrast-deficient image in the hepatocyte
contrast phase was recognized (arrow ), confirming HCC recurrence.
Fig. 2 (a) Abdominal angiographic findings. In hepatic arteriography, a tumor stain was observed from the
anterior superior branch of right hepatic artery 8 (arrow ). (b, c)Radiofrequency ablation was performed in
a spherical shape with a diameter of 3 cm to surround the transarterial chemoembolization area (arrows ).
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Fig. 3 Abdominal contrast-enhanced computed tomography after treatment confirmed that Lipiodol was
well accumulated at the tumor embolus and a sufficient ablation margin was secured (arrows ).
Fig. 4 The clinical course of hepatocellular carcinoma (HCC) in this case. In June 2007, the patient was
found to have HCC occurrence, and radiofrequency ablation (RFA) was performed. Two years later, the
patient’s hepatitis B virus (HBV) DNA titer dropped below 2100 copies/mL. Another 2 y later, her hepatitis
B surface antigen (HBsAg) became negative, and her HBV DNA became undetectable. However, about 7 y
after the initial treatment, a recurrence of HCC was seen in the liver.
Fig. 5 The scheme for hepatitis B virus (HBV) infection and the pathway of hepatocellular carcinoma
(HCC) carcinogenesis.
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