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virus patients during nucleoside/nucleotide analog therapy
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Aim: Some patients develop hepatocellular carcinoma (HCC)
during nucleoside/nucleotide analog (NA) therapy even if
alanine aminotransferase (ALT) or hepatitis B virus (HBV) DNA
levels are sufficiently reduced. The aim of this study is to
identify the risk factors of development of HCC during NA
therapy.

Methods: Six hundred and two patients were analyzed who
were continuously receiving NA for chronic HBV infection. The
patients who developed HCC previously or within 1 year of
therapy were excluded. In the patients studied, the median
duration of therapy was 90 months. A total of 492 patients
had chronic hepatitis (CH) and 110 had liver cirrhosis (LC).

Results: In 602 patients, the rate of normalization of ALT,
loss of serum HBV DNA and development of HCC were 90.4%,
55.4%, and 6.1%, respectively. The significant risk factors of
development of HCC were LC status and duration of therapy.
The annual incidence of HCC in LC patients was 2.53%/year,

compared with 0.34%/year in CH patients. When the relation
between the incidence of HCC and the response to therapy
was evaluated, in patients with normalization of ALT level,
loss of HBV DNA by realtime polymerase chain reaction
or hepatitis B e-antigen seroconversion, the incidences of
HCC was reduced to some extent. However, none of the
patients who achieved hepatitis B surface antigen (HBsAg)
seroclearance during NA therapy developed HCC.

Conclusion: LC status was the significant risk factor of devel-
opment of HCC during NA therapy. However, none of the
patients who showed HBsAg seroclearance developed HCC.
The ultimate goal of therapy for reduced risk of HCC may be
HBsAg seroclearance.

Key words: hepatitis B surface‘antigen seroclearance,
hepatitis B virus DNA, hepatocellular carcinoma, liver
cirrhosis, nucleoside/nucleotide analog therapy, risk factors

INTRODUCTION

EPATITIS B VIRUS (HBV) can cause chronic hepa-
titis (CH), liver cirrhosis (LC) and hepatocellular
carcinoma (HCC).!* To prevent progression of liver
diseases, nucleoside/nucleotide analogs (NA), such as
lamivudine, adefovir or entecavir, are used widely for
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antiviral therapy of chronic HBV infection.*-* During NA
therapy, alanine aminotransferase (ALT) and HBV DNA
levels are often reduced within normal ranges or under
the detection limit. However, it is true that some
patients develop HCC during NA therapy.”

The conventional goals of antiviral therapy for
patients with chronic HBV infection should be hepatitis
B e antigen (HBeAg) seroconversion, normalization of
ALT level and loss of serum HBV DNA. Ultimately,
loss of hepatitis B surface antigen (HBsAg), namely
HBsAg seroclearance, is desirable. However, HBsAg
seroclearance during NA therapy is very rare, especially
in Asian countries.® It was reported that low serum
HBsAg levels were associated with a low risk of HCC
in patients with low HBV DNA levels.” Hence, the sur-
rogate goals of NA therapy could be normalization
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of ALT levels,
seroconversion.

Recent studies have reported that the incidence of
development of HCC in patients receiving NA was
significantly reduced, compared with non-therapy
patients.'*!! In addition, it was shown that a high pro-
portion of patients with LC during NA therapy carried a
higher risk of HCC, compared with those with CH.''-*?
However, the relationship between the risk of HCC
during NA therapy and the responses of NA therapy is
not clear.

The aim of the present study was to identify the risk
factors for the development of HCC during NA therapy
and the relation with the responses to the therapy.

loss of HBV DNA and HBeAg

METHODS

Patients

EVEN HUNDRED AND seventy-two patients receiv-

ing NA therapy were recruited retrospectively from
the 15 hospitals in the Japanese Red Cross Liver
Network. All patients were HBsAg positive for more
than 1year, serum HBV DNA positive before NA
therapy, and negative for anti-hepatitis C virus or anti-
HIV. Of 772 patients, 25 were excluded because they
developed HCC before commencement of NA therapy
or developed HCC within 1 year of NA therapy. In addi-
tion, 145 patients were excluded because of lack of data
of quantitative HBsAg levels. Therefore, 602 patients
were analyzed in this study.

Of 602 patients, 492 had CH and 110 had LC. Two
hundred and ten patients were diagnosed by liver
biopsy with their written informed consent, and the
other patients were diagnosed by clinical findings, labo-
ratory data and computed tomography or magnetic
resonance imaging. Of 602 patients, 405 patients were
receiving entecavir, 56 were receiving lamivudine, 67
switched from lamivudine to entecavir and 74 switched
from lamivudine alone to lamivudine and adefovir. All
patients were receiving NA continuously for more than
1 year until the end of follow up.

Methods

To detect development of HCC during NA therapy, all
patients underwent ultrasound, computed tomography
or magnetic resonance imaging for screening HCC at
least every 6 months.

The duration of NA therapy was defined as the
months from the start of therapy to the final month of
the continuous therapy. If HCC was detected during

© 2014 The Japan Society of Hepatology
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therapy, the duration was stopped at the month of
detection of HCC.

The normal ALT level was defined as less than 40 IU/L
in this study. The serum HBV DNA level was determined
by real-time polymerase chain reaction (PCR) or
transcription-mediated amplification (TMA).

Loss of HBV DNA was defined as negative state by
real-time PCR. In only 53 patients, HBV DNA were
determined by TMA. Thus, analysis of the relationship
between the incidence of HCC and loss of HBV DNA
was evaluated in the patients determined only by real-
time PCR.

Hepatitis B surface antigen levels were quantitatively
determined by chemiluminescent immunoassay (CLIA)
or chemiluminescence enzyme immunoassay (CLEIA).
The upper limits of detection of CLIA or CLEIA were
2000 or 250 IU/ml, respectively. The lower limits of
detection of CLIA or CLEIA were 0.05 or 0.03 IU/mL,
respectively. Thus, in this study, HBsAg seroclearance
was defined as HBsAg levels of less than 0.05 IU/mL by
CLIA or less than 0.03 IU/mL by CLEIA.

Because only approximately 35% of all the patients
were diagnosed by liver biopsy, we used two other
methods to confirm the risk of HCC in cirrhotic patients
with advanced liver fibrosis. The first method was a
stratification by platelet count less than or 10 x 10*/uL
or more.'*'* In addition, the other method was a strati-
fication by FIB-4 index, less than or 3.25 or more. These
platelet count or FIB-4 index were considered to be good
indicators of cirrhosis or advanced liver fibrosis.'"

This study was designed and performed in accordance
with the provision of the Declaration of Helsinki and
Good Clinical Practice Guidelines, and was approved by
the institutional review board in all attending hospitals.

Statistical analyses were carried out using the
Wilcoxon rank sum test, the *-test or Fisher’s exact test
in the univariate analyses, and by the Cox proportional
hazard model in the multivariate analysis. Statistical
significance level was set at P < 0.05.

RESULTS

HE BASELINE CHARACTERISTICS of the patients

studied are shown in Table 1. The median age was
52 years (range, 21-79), and the male: female ratio
was 381:221. The median duration of NA therapy was
90 months (range, 12-204). The ratio of CH:LC
disease status was 492:110, and the family history of
yes : no : unknown HCC was 64:375:163. The labora-
tory findings were: median ALT, 69 IU/L (range,
9-2821); median platelet count, 16.1 x 10*/uL (range,



