
Abstract. Background: Hepatitis B virus (HBV) infection is
one of the main etiologies of hepatocellular carcinoma
(HCC). We explored the impact of HBV DNA levels on the
prognosis of patients with advanced HCC. Patients and
Methods: The study was based on patients with advanced
HCC and chronic HBV infection enrolled into three phase II
trials evaluating first-line antiangiogenic therapy. Pre-
treatment HBV DNA levels were measured by real-time
quantitative polymerase chain reaction. Results: Seventy-two
patients were included. Patients with detectable HBV DNA
levels had poorer median overall survival (OS) compared to
patients without detectable levels (4.8 vs. 9.3 months,
p=0.037). After adjusting for other clinicopathologic
variables, the baseline HBV DNA level was an independent
predictor of poor OS (p=0.014). Baseline HBV DNA levels
were not correlated with progression-free survival or disease
control rate. Conclusion: Baseline HBV DNA levels were
associated with the prognosis of patients with chronic HBV
infection receiving antiangiogenic therapy for advanced HCC.

Etiologic factors contributing to the development of
hepatocellular carcinoma (HCC) vary around the world. In
Japan, Europe and America, about 60% of all HCC cases are
attributed to chronic infection with hepatitis C virus (HCV)
infection (1). In its endemic areas, including China, Korea
and Taiwan, hepatitis B virus (HBV) is the leading etiology
of HCC (1, 2). In Taiwan, 70% to 80% of patients enrolled

into clinical trials for first-line systemic therapy for advanced
HCC had chronic HBV infection and were positive for serum
HBV surface antigen (HBsAg) (3-5).

Higher serum HBV DNA levels are associated with an
increased risk of developing HCC. A large longitudinal
observational study of 3,653 patients in Taiwan showed an
independent dose response relationship between HBV DNA
level and risk of HCC diagnosis within a mean follow-up of
11.4 years (6). Another case control study involving 506
HBsAg-positive patients demonstrated that patients who
developed HCC had higher HBV DNA levels than those who
did not (7). In HCC patients who presented with localized
disease and underwent locoregional therapies, such as
hepatectomy, transcatheter arterial chemoembolization,
radiofrequency ablation, and liver transplantation, higher
HBV DNA levels were associated with a higher rate of
recurrence (8-11).

However, the prognostic impact of HBV DNA levels for
patients with HBV-related advanced HCC that is no longer
amenable to locoregional therapy is less well studied. This
is probably due to the extremely short survival of such
patients and the lack of effective systemic therapies for
advanced HCC in the past. The only reported study found
that a high pre-treatment level of HBV DNA was a
significant predictor for poor overall survival in 125 patients
with advanced HCC treated with doxorubicin-based
combination chemotherapy (12).

Antiangiogenic therapy has recently become the most
important type of systemic therapy for advanced HCC.
Sorafenib, a multikinase inhibitor targeting vascular
endothelial growth factor (VEGF) receptor and Raf kinase,
has improved the overall survival (OS) of advanced HCC
patients (13, 14). As the survival of advanced HCC patients
has gradually been extended, potential prognostic factors
such as HBV viral titers are worth exploring to help better
sub-grouping and stratification of these patients. The current
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study was designed to evaluate the impact of HBV viral
DNA levels on the prognosis of patients with advanced HCC
treated with antiangiogenic therapy.

Patients and Methods

Patients. The study population consisted of patients with advanced
HCC with positive HBsAg, who had been enrolled in three phase II
studies of first-line systemic therapy at the National Taiwan
University Hospital (NTUH) between 2005 and 2008 (3-5).
Included patients had metastatic or locally advanced HCC, not
amenable to locoregional therapies. As described in Table I, all three
phase II trials tested a combination of a typical antiangiogenic
compound plus metronomic chemotherapy. Therapy was continued
until tumor progression, or the occurrence of intolerable toxicities.
The main eligibility criteria of the three trials were similar and have
been previously reported (3-5). Briefly, patients had at least one
measurable lesion according to RECIST version 1.0 (15), adequate
liver reserve (Child-Pugh Class A), adequate renal and bone marrow
functions, and provided written informed consent. Patients
underwent imaging studies for tumor response evaluation every 6 to
8 weeks. Endpoints of the three studies included objective tumor
response according to the RECIST criteria; disease control rate
(DCR), defined as the percentage of patients having objective tumor
response or disease stabilization for a minimum of 8 weeks;
progression-free survival (PFS); and OS.

The three phase II clinical studies and the current analysis
focusing on HBV activity were approved by the Institute Research
Ethical Committee of NTUH.

Examination of HBV DNA level. Blood samples were collected 0 to
7 days prior to starting treatment. The serum was isolated and stored
immediately at −80˚C until the quantification of serum HBV DNA
for all included patients was performed. HBV DNA quantification
was performed by the Division of Genomic Medicine, National
Taiwan University Research Center for Medical Excellence using
real-time quantitative polymerase chain reaction (LightCycler
system, Roche Applied Science, IN, USA) as previously reported
(16). The lowest detection limit was 293 IU/ml.

Statistical analysis. Statistical analyses were performed using SAS
statistical software (version 9.1.3, The SAS Institute, Cary, NC,
USA). In statistical testing, a two-sided p-value ≤0.05 was considered
statistically significant. The Kaplan-Meier method was utilized to
estimate survival. The baseline HBV DNA level, along with other

clinicopathologic variables, was first evaluated univariately by Gehan-
Breslow test and then included in multivariate analyses by Cox’s
proportional hazards model for potential associations with the survival
outcomes of HCC patients. These clinicopathologic variables included
treatment regimens, age, gender, performance status, anti-hepatitis C
virus status, alpha-fetoprotein level, macroscopic vascular invasion,
extrahepatic involvement, Cancer of the Liver Italian Program (CLIP)
score (17), Okuda stage, and Barcelona Clinic Liver Cancer (BCLC)
stage (18). In the stepwise variable selection procedure during
multivariate analysis, all significant and non-significant covariates
were considered, and the significance levels for entry and for stay
were set to 0.15 or larger.

The associations between baseline clinicopathologic variables
and whether the baseline HBV DNA levels were detectable were
analyzed by Chi-square test or Fisher’s exact test. Associations
between the detectable baseline HBV DNA and treatment response
or disease control were analyzed using the same methods.

Results
Patients’ characteristics. A total of 112 patients in the three
clinical trials consented to provide samples for evaluation of
HBV DNA, and 81 of them were HBsAg positive, indicating
chronic HBV infection. Nine patients were excluded as they
had started antiviral therapy for viral hepatitis prior to
enrollment. Therefore, a total of 72 patients were included
in the current analysis.

The basic characteristics of the 72 included patients are
summarized in Table II. Briefly, 93% were male and the
median age was 53 years (range, 28 to 83 years). Eight percent
were co-infected with hepatitis B and C virus, 92% had either
extrahepatic metastasis (58%) or macrovascular invasion
(60%), and 94% were classified as BCLC stage C disease.
There were 0 complete response and 5 partial responses,
resulting in an overall tumor response rate of 7%. The median
OS was 6.1 months, and survival outcomes of patients treated
with the three regimens were similar (p=0.213).

Baseline HBV DNA level and overall survival. Among the 72
patients, 48 (67%) had detectable levels of serum HBV DNA
before treatment and the median HBV DNA level was 
1,292 IU/ml. The baseline HBV DNA level had no significant
associations with other baseline patient characteristics such
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Table I. Regimens of the phase II trials analyzed in this study.

Trials (reference) Regimens Cycle

Sorafenib and tegafur/uracil (3) Sorafenib, 400 mg, bid Both continuously
UFT, 125 mg/m2a, bid

Bevacizumab and capecitabine (4) Bevacizumab, 7.5 mg/kg, day 1 Tri-weekly
Capecitabine, 800 mg/m2, bid, days 1-14

Thalidomide and tegafur/uracil (5) Thalidomide, 200 mg/day Both continuously
UFT, 125 mg/m2a, bid

bid: Twice daily; UFT: tegafur/uracil; HCC: hepatocellular carcinoma; abased on tegafur dose.



as performance status, HCV co-infection, and tumor extent
including macroscopic vascular invasion, extrahepatic
involvement, BCLC stage, Okuda stage, and CLIP score. The
correlation of baseline levels of HBV DNA and alanine
transaminase (ALT) was poor (r=0.05, p=0.675), although
patients were required to have a ALT levels ≤ 5×upper limit
of normal (ULN) to be enrolled into the clinical trials.

Univariate analysis for predictors of OS revealed that
macroscopic vascular invasion, elevated alpha-fetoprotein
level, Okuda stage II and CLIP score ≥3 significantly
predicted poorer OS (Table III). Patients with detectable
HBV DNA levels at baseline had significantly shorter
median OS compared to those with undetectable levels (4.8
vs. 9.3 months, p=0.037, Figure 1A). After adjusting for
other potential prognostic predictors listed in Table II and

the treatment regimens, the baseline HBV DNA level
remained an independent predictor for OS (p=0.014, Table
IV). HCV co-infection, poor performance status, and higher
CLIP scores were also independent factors associated with
poor OS.

Baseline HBV DNA level and treatment efficacy. Although
univariate analysis showed detectable baseline HBV DNA
levels had borderline significance in predicting PFS
(p=0.082, Figure 1B), this prognostic prediction was not
retained in multivariate analysis (Table IV). The disease
control rates did not significantly differ between the two
groups either (58% vs. 46%, p=0.317).

Discussion

The purpose of this study was to evaluate the impact of HBV
viral DNA level on the prognosis of patients with advanced
HCC treated with antiangiogenic therapy. Higher baseline
HBV DNA levels predicted poorer OS for patients with
advanced HCC treated with antiangiogenic therapy. The
statistical significance increased after including other well-
known prognostic predictors for advanced HCC, including
CLIP score, Okuda stage and performance status. Although
the sample size was limited and the study was a retrospective
analysis, the adherence to clinical trials ensured controlled
treatment administration and a relatively uniform patient
condition. To our knowledge, this is the first study that has
attempted to address the prognostic impact of the HBV DNA
level in patients with advanced HCC in the era of sorafenib
and antiangiogenic therapy.
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Table II. Patient’s characteristics.

Variable Patients

Numbers %

Total 72 100
Median age (range, in years) 53 (28-83)
Female/male 5/67 7/93
Hepatitis virus

HBsAg-positive 72 100
Anti-HCV-positive 6 8

Sites of disease
Liver 66 92
Lung 26 36
Bone 4 6
Abdominal lymph nodes 14 19

Extrahepatic metastasis or 
macroscopic vascular invasion

Any 66 92
Extrahepatic metastasis 42 58
Macroscopic vascular invasion 43 60

ECOG PS
0 63 88
1 9 13

Child-Pugh score
A 72 100

BCLC stage
B 4 6
C 68 94

Okuda stage
I 36 50
II 36 50

CLIP score
0 6 8
1 14 19
2 14 19
3 17 24
4 21 29

HBsAg; Hepatitis B surface antigen; HCV; hepatitis C virus; ECOG PS;
Eastern Cooperative Oncology Group performance status; BCLC;
Barcelona Clinic Liver Cancer; CLIP; Cancer of the Liver Italian Program.

Table III. Univariate analysis for predictors of overall survival (OS) and
progression-free survival (PFS).

Variables OS PFS

HR p-Value HR p-Value

Age (years) 0.982 0.094 0.972 0.009
Male (vs. female) 2.962 0.073 6.186 0.015
Anti-HCV- positive 1.898 0.178 1.408 0.427
Extrahepatic metastasis 0.715 0.199 0.875 0.595
Macroscopic vascular invasion 1.706 0.047 1.974 0.011
Alpha-fetoprotein level ≥ 400 ng/ml 2.612 0.001 2.109 0.004
ECOG PS 1 (vs. 0) 1.251 0.556 1.262 0.543
BCLC stage B (vs. C) 1.181 0.749 0.848 0.751
Okuda stage II (vs. I) 2.882 0.001 2.485 0.001
CLIP ≥3 3.480 <0.001 3.104 0.001
Detectable baseline HBV DNA 1.637 0.037 1.486 0.082

HR; Hazard ratio; HBV; hepatitis B virus; HCV; hepatitis C virus;
ECOG PS; Eastern Cooperative Oncology Group performance status;
BCLC; Barcelona Clinic Liver Cancer; CLIP; Cancer of the Liver
Italian Program.



In the previous study reporting that a high pre-treatment
HBV viral load was associated with poor survival in patients
with advanced HCC receiving conventional cytotoxic
chemotherapy, it was found that patients with a high pre-
treatment HBV viral load had a significantly higher incidence
of severe hepatitis during chemotherapy, which was largely
attributed to HBV reactivation (12). HBV reactivation, as well
as severe hepatitis, inevitably resulted in dose modification
and treatment delay of chemotherapy, and thus contributed to
poor outcomes of the patients. However, in the current study,
we did not find that patients with high pre-treatment HBV
DNA levels had higher incidences of dose modification or
treatment delay. No patients suffered from severe hepatitis
due to HBV flare. The baseline HBV DNA level was not
associated with ALT levels either, probably due to the
eligibility criterion of the clinical trials which restricted ALT
levels to ≤5×ULN. In patients whose HCCs is at earlier stages
and who receive locoregional therapy, high HBV DNA levels
are associated with early recurrence and poor prognosis (8-

11). It has been postulated that high HBV DNA activity is
associated with a high likelihood of liver dysfunction and
hepatocarcinogenesis. In patients with advanced HCC whose
survival times are generally as short as 4 to 6 months, the
increased hepatocarcinogenesis attributed to a  high HBV
DNA level appears to have little impact on patients’ survival.
However, the high HBV DNA titers may still be associated
with uncharacterized molecular or cellular mechanisms which
make HCC less treatable by systemic chemotherapy or
antiangiogenic therapy. Further studies are warranted. 

Unlike the study of patients with advanced HCC treated
with cytotoxic chemotherapy (12), patients with past HBV
exposure (i.e. those who were anti-HBc positive but HBsAg
negative) were excluded from the present study. Only
patients with chronic HBV infections were included because
patients with past HBV exposure generally have low HBV
activity. None of the twenty such patients in our cohort had
detectable baseline HBV DNA levels. The OS of patients
with past HBV exposure is similar to those with undetectable
baseline HBV DNA levels (median 7.2 vs. 9.3 months,
p=0.890) but was longer than patients with detectable levels,
although not significantly so (median 7.2 vs. 4.8 months,
p=0.068).

Since a higher HBV DNA level predicts poor prognosis,
it is of interest to know whether antiviral therapies are able to
revert the poor survival for patients with high HBV DNA
levels. In the current study, there were only nine patients who
had been treated with antiviral therapy either before or at the
start of antiangiogenic therapy. Their survival times, at a
median of 3.5 months, were not different from the survival of
patients with detectable baseline HBV DNA levels, who did
not receive anti-HBV medications (p=0.936). This lack of
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Figure 1. Overall survival (A) and progression-free survival (B) by
Kaplan-Meier analysis, grouped by detectable or undetectable baseline
serum hepatitis B viral DNA.

Table IV. Cox’s proportional hazards model for predictors of overall
and progression-free survival.

Variable p-Value Hazard 95% 
ratio Confidence interval

Overall survival
Baseline HBV level 0.014 1+3.21E-10 1+6.61E-11-1+5.75E-10 
Anti-HCV-positive 0.022 3.091 1.178-8.109
ECOG 1 (vs. 0) 0.030 2.423 1.088-5.394
AFP >400 ng/ml 0.071 1.894 0.946-3.792
CLIP ≥3 0.001 3.183 1.587-6.387

Progression-free survival
Age (years) 0.002 0.964 0.942-0.987
Liver involvement 0.017 4.084 1.284-12.990
Extrahepatic metastasis 0.022 1.897 1.098-3.279
ECOG 1 (vs. 0) 0.002 3.761 1.646-8.596
CLIP ≥3 0.003 2.548 1.356-4.454

HBV; Hpatitis B virus; HCV; hepatitis C virus; ECOG PS; Eastern
Cooperative Oncology Group performance status; AFP; alpha-
fetoprotein; CLIP; Cancer of the Liver Italian Program.



improvement by anti-HBV medications is likely attributable
to the small number of patients included in the study and
selection bias. The patients in question were treated with
antiviral medication probably due to pre-existing liver
dysfunction or risk of developing liver dysfunction. Thus,
whether or not antiviral therapy can reverse the poor
prognosis of patients with advanced HCC with high HBV
viral titers remains to be investigated.

In conclusion, higher baseline HBV DNA levels are
predictive of poor prognosis for patients with advanced HCC
receiving antiangiogenic therapy.
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