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Intermediate-stage hepatocellular carcinoma
patients with a high HBV-DNA load may benefit
from postoperative anti-hepatitis B virus therapy
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Abstract
Liver resection may be beneficial in intermediate-stage hepatocellular carcinoma (HCC), though the benefit of postoperative anti-
hepatitis B virus (HBV) therapy in these patients remains unclear. In this study, we sought to evaluate the efficacy of postoperative
anti-HBV for intermediate-stage HCC patients who underwent radical liver resection.
According to inclusion and exclusion criteria, this study enrolled 202 HCC patients who underwent liver resection and had a high

HBV-DNA load. The patients were divided into 2 groups on the basis of postoperative anti-HBV therapy: group A included patients
undergoing postoperative anti-HBV therapy, whereas group B patients did not receive any postoperative anti-HBV therapy. Factors
including baseline demographics, tumor characteristics, overall long-term survival, tumor-free survival, and tumor recurrence rate
were compared between the 2 groups. Moreover, univariate and multivariate analyses were used to identify risk factors of HCC
recurrence.
Baseline demographics and tumor characteristics were comparable between the groups. The 1-, 3-, and 5-year overall survival

rates in group A were 91.3%, 80.9%, and 66.1%, respectively, values that were significantly increased compared with group B
(91.7%, 60.7%, and 52.4%, respectively, P= .019). Group A patients also exhibited enhanced 1-, 3-, and 5-year tumor-free survival
compared with group B patients (87.0%, 67.0%, and 62.6%, respectively, in group A; 82.1%, 50.0%, and 42.9% in group B,
P= .002). In addition, the tumor recurrence rate in group B was significantly increased compared with group A (P< .01). Univariate
and multivariate analyses indicated lack of postoperative anti-HBV therapy [hazard ratio (HR)=0.882; 95% confidence interval (CI),
0.712–0.938; P= .042] to be a predictor of tumor recurrence.
For intermediate-stage [Barcelona Clinic Liver Cancer (BCLC) stage B] HCC with a high HBV-DNA load, postoperative anti-HBV

therapy after curative resection should be routine adjuvant therapy.

Abbreviations: AASLD= American Association for the Study of Liver Disease, AFP = alpha-fetoprotein, BCLC =Barcelona Clinic
Liver Cancer, BMI= bodymass index, CUSA= cavitron ultrasonic surgical aspirator, ECOG= Eastern Cooperative Oncology Group,
HBV = hepatitis B virus, HCC = hepatocellular carcinoma, HCV = hepatitis C virus, HIFU = high-intensity focused ultrasound, LDV =
lamivudine, LT = liver transplantation, MELD = Model for End-Stage Liver Disease, RFA = radiofrequency ablation.
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1. Introduction

Hepatocellular carcinoma (HCC) is one of the most common
malignancies[1] and the leading cause of cancer-related death
worldwide.[2] Chronic infections with hepatitis B virus (HBV)
and hepatitis C virus (HCV) account for approximately 75% to
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80% of HCCs. In particular, HBV infection is a predominant
risk factor for HCC in Asia and Africa.[4,5] Currently, hepatic
resection, liver transplantation (LT), and radiofrequency ablation
(RFA) are the curative treatments for early-stage HCC.[4]

However, the high recurrence rate remains a major obstacle
for improving outcomes. The mechanisms of HCC recurrence
primarily involve intrahepatic metastasis or multicentric carci-
nogenesis within a background of viral liver disease.[6] Various
factors, including a high load of HBV-DNA, are considered a risk
for HCC recurrence after radical therapy.[7] In recent years,
several studies have indicated that a high HBV-DNA load
predicts HCC recurrence after curative resection.[8,9] However,
few studies have evaluated the effectiveness of postoperative anti-
HBV therapy on tumor recurrence.
LT should be the first line of treatment for early-stage HCC

patients; however, for intermediate-stage HCC patients [Barce-
lona Clinic Liver Cancer (BCLC) stage B], transcatheter hepatic
arterial chemoembolization (TACE) is the first choice in
Europe[10] and America.[11] In contrast, according to Chinese
guidelines,[12] liver resection is the first choice due to the potential
benefit compared with TACE.[13–15]

To our knowledge, no reports published to date have
demonstrated the effectiveness of postoperative anti-HBV
therapy in intermediate-stage HCC patients. Therefore, we
herein evaluate the significance of postoperative anti-HBV
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therapy in intermediate-stage HCC patients with a high HBV-
DNA load.
2. Patients and methods

2.1. Patients

This study included 202 intermediate-stage HCC patients with a
high HBV-DNA load who underwent liver resection as initial
radical therapy at our center between January 2005 and January
2009. This study was approved by the ethics committee and
institutional review board of The First Hospital, Lanzhou
University. Informed consent was signed by the patients or their
families. We divided these patients into 2 groups on the basis of
the presence or absence of postoperative anti-hepatitis B virus
therapy: group A received postoperative anti-HBV therapy with
lamivudine (LDV); group B did not receive postoperative anti-
HBV therapy due to patient unwillingness. Diagnosis of HCC
was based on American Association for the Study of Liver
Disease (AASLD) guidelines.[16] Intermediate-stage HCCs were
graded using the BCLC staging system[17]; BCLC stage B was
defined as having 1 lesion >5cm in diameter or 2 to 3 lesions (of
which at least 1 was>3cm in diameter) or more than 3 lesions of
any diameter.[13,14] The following inclusion criteria were used for
this study: age of 18 to 70 years; positive serum HBV-DNA (>3
log10copies/mL) at the time of resection; intermediate-stage HCC
(BCLC B); Child Score A; liver resection performed as the initial
therapy; and HCC proven by postoperative histopathological
examination. The exclusion criteria for this studywere as follows:
the presence of preoperative therapies; HCV or alcohol liver
cirrhosis; absence of follow-up; and absence of HBV-DNA.
Table 1

Baseline demographics and tumor characteristics of the 2 groups
of HCC patients.

Group A Group B
P118 84
2.2. Liver resection procedure

All surgical procedures were performed by 1 of the 5 surgeons at
the institute with at least 20 years of experience in hepatobiliary
surgery and while the patient was under general anesthesia.
Anatomical resection was based on the segmental division of the
liver; however, nonanatomical resection with a sufficient
resection margin was often adopted to ensure that an adequate
volume of liver was conserved. HCC resection was performed
anatomically with at least 1 to 3cm of nontumor margin.
Age, y 51.3±12.0 49.1±12.4 .212
Gender (M/F) 84/34 59/25 .884
Weight, kg 67.9±9.9 67.4±9.2 .691
Height, cm 164.5±8.8 166.2±9.0 .171
BMI, kg/m2 23.6±2.1 23.6±2.3 .996
HBV-DNA (+/++/+++) 59/39/20 44/29/11 .603
Child score (A/B) 91/27 69/15 .387
MELD score 5.5±1.9 5.3±1.6 .603
ECOG score (0/1) 86/32 64/20 .597
Total bilirubin, mmol/L 15.8±7.5 16.1±7.4 .785
Albumin, g/L 41.4±4.4 40.6±4.4 .420
Hemoglobin, g/L 143.7±17.0 143.8±16.2 .987
Creatinine, mmol/L 79.3±11.2 80.0±10.6 .712
Platelet count, �109/L 139.0±58.0 141.0±57.9 .815
Portal hypertension (yes/no) 106/12 69/15 .114
Overall tumor diameter, cm 7.8±2.3 7.8±2.4 .903
Tumor numbers (1/2–3/multiple) 41/52/25 32/30/22 .449
AFP level, ng/mL 714.5±1594.2 1041.3±2443.4 .252
Tumor differentiation (well/moderate/poor) 54/39/25 41/20/23 .900

HBV-DNA, +: 3–5 log10 copies/mL; ++:5–7 log10 copies/mL; +++: >7 log10 copies/mL.
AFP= alpha-fetoprotein, ECOG=Eastern Cooperative Oncology Group, HBV=hepatitis B virus,
MELD=Model For End-Stage Liver Disease.
2.3. Follow-up

After resection, the patients received follow-up and were
monitored regularly. Ultrasonography was the first choice of
follow-up imaging. When recurrence was suspected, dynamic
contrast-enhanced computer tomography (CT) or magnetic
resonance imaging (MRI) was selected to confirm this event.
Elevated or persistent increases in alpha-fetoprotein (AFP) levels
may also indicate HCC recurrence. Therapies administered after
HCC recurrence largely depended on the patient’s liver function
and tumor characteristics and included re-resection, RFA, TACE,
high-intensity focused ultrasound (HIFU), and LT. No HCC
patient took Sorafenib as adjuvant therapy. In addition, no other
chemotherapy or radiotherapy was recommended according to
the guidelines.

2.4. Statistical analysis

Data were compared by analysis of variance for continuous
variables and by Chi-square or Mantel-trend tests for categorical
variables. Differences between the 2 groups were analyzed using
2

the log-rank test if necessary. Overall and tumor-free survival
rates were calculated using Kaplan–Meier analysis; the signifi-
cance of a difference between the 2 groups was assessed using the
log-rank test. Variables with a P value less than .05 in univariate
analysis were included in multivariate analysis. All P values were
2-tailed, and P values<.05 were considered significant. Statistical
analyses were performed using SPSS (SPSS 15.0 Inc., Chicago, IL).
3. Results

3.1. Baseline characteristics

On the basis of the inclusion and exclusion criteria, 202 HCC
cases with high loads of preoperative HBV-DNAwere included in
this study. Of these, there were 118 cases with postoperative anti-
HBV therapy (group A) and 84 cases without anti-HBV therapy
(group B). The baseline demographic and tumor characteristics of
the 202 HCC patients are summarized in Table 1, with no
significant differences observed between the 2 groups (P> .05).
All 202 patients were positive for HBV-DNA (>-3 log10copies/
mL), and noHCV coinfection was found. Baseline total bilirubin,
albumin, hemoglobin, creatinine, and platelet counts were also
comparable between the 2 groups (P> .05). Most of the HCC
patients were diagnosed with portal hypertension, and the
difference between the groups was not significant (89.8% in
group A, 82.1% in group B, P= .114), nor was the difference in
AFP levels (714.5±1594.2 vs 1041.3±2443.4, P= .252). Tumor
characteristics for the 2 groups were also comparable (P> .05).
3.2. Overall survival and tumor-free survival rates

Only 1 patient in group A died due to liver failure at 1month after
liver resection. The 1-, 3-, and 5-year overall survival rates for
group A were 91.3%, 80.9%, and 66.1%, respectively, which
was significantly increased compared with group B (91.7%,
60.7%, and 52.4%, respectively, P= .019, as shown in Fig. 1).



Figure 1. Comparison of 1-, 3-, and 5-year overall survival rates: The 1-, 3-,
and 5-year overall survival rates for group A were 91.3%, 80.9%, and 66.1%,
respectively, which was significantly increased compared with group B (91.7%,
60.7%, and 52.4%, respectively, P= .019).

Table 2

Univariate analyses of tumor recurrence in intermediate HCC
patients.

N P

Age, y (<60, ≥60) 153/49 .810
Gender (male, female) 143/59 .897
BMI (<24, ≥24) 127/75 .724
Child Score (A, B) 160/42 .709
ECOG performance (0, 1) 150/52 .647
Portal hypertension (yes, no) 175/27 .946
Tumor numbers (�3, >3) 155/47 .954
Overall tumor size (<10cm, ≥10cm) 168/34 .212
AFP level (<800ng/mL, ≥800ng/mL) 139/63 .038
Postoperative anti-HBV therapy (yes, no) 118/84 .018
Platelet count �109/L (<100, ≥100) 66/136 .412
Total bilirubin (<30mmol/L, ≥30mmol/L) 191/11 .554
Albumin (<35g/L, ≥35g/L) 25/177 .458
Hemoglobin (<120g/L, ≥120g/L) 15/187 .897
Creatinine (<90mmol/L, ≥90mmol/L) 176/26 .472
Tumor differentiation (well/moderate/poor) 95/59/48 .721
HBV-DNA (+/++/+++) 103/68/31 .931

AFP= alpha-fetoprotein, BMI=body mass index, ECOG=Eastern Cooperative Oncology Group,
HBV=hepatitis B virus.
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Group A patients also exhibited enhanced 1-, 3-, and 5-year
tumor-free survival compared with group B patients (87.0%,
67.0%, and 62.6%, respectively, in group A; 82.1%, 50.0%, and
42.9%, respectively, in group B, P= .002; Fig. 2).

3.3. Univariate and multivariate analyses

Univariate survival analysis of tumor recurrence was performed
using 18 variables (Table 2): age, gender, body mass index (BMI),
Figure 2. Comparison of 1-, 3-, and 5-year tumor-free survival between the 2
groups:GroupApatients exhibited enhanced1-, 3-, and 5-year tumor-free survival
comparedwith groupBpatients (87.0%, 67.0%, and62.6%, respectively, in group
A; 82.1%, 50.0%, and 42.9%, respectively, in group B, P= .002).

3

HBV-DNA level, Child Score, Eastern Cooperative Oncology
Group (ECOG) performance, portal hypertension, tumor
number, overall tumor size, AFP level, platelet count �109/L,
total bilirubin, albumin, hemoglobin, creatinine, tumor differen-
tiation, and postoperative anti-HBV therapy. According to
univariate analysis, the absence of postoperative anti-HBV
therapy and a high AFP level (≥800ng/mL) were predictors of
tumor recurrence after liver resection among the total population.
Multivariate analysis confirmed that the absence of postoperative
anti-HBV therapy [hazard ratio (HR)=0.882; 95% confidence
interval (CI), 0.712–0.938; P= .042] was a predictor of tumor
recurrence for BCLC-B HCC patients who underwent liver
resection.
3.4. Tumor recurrence and treatment

Among the 202 patients who underwent surgical resection,
recurrence or metastasis of HCC occurred in 90 patients during
the follow-up period (68 cases with liver recurrence and 22 cases
with other organ metastasis). The remnant liver (86 cases,
95.6%) was the most common site of recurrence or metastasis,
and the lungs and abdominal lymph nodes were the most
common organs or tissue sites for extrahepatic metastasis,
followed by bone. Treatment of the recurrence or metastasis of
HCC mainly depended on liver function, recurrence site, tumor
location, and recurrent tumor characteristics, primarily involving
re-resection, TACE, RFA, HIFU. In the 5 years of follow-up,
79 patients died: 50 due to HCC recurrence, 16 due to
decompensated liver cirrhosis, 12 due to both of these reasons,
and 1 due to cardiac failure.
4. Discussion

HCC is one of the most common human cancers and a leading
cause of cancer-related deathworldwide. Chronic HBV andHCV
infection and alcohol abuse are the most prominent risk factors
for HCC. However, in Asian countries, especially in China, HBV
infection is the main cause for HCC. Universal HBV vaccination
of newborn babies has substantially reduced the incidence of
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HCC in the recent 3 decades, yet adult patients with HBV
infection have a major risk of liver failure or HCC occurrence,
and the death rate during their lifetime could reach approxi-
mately 40%.[18] The most effective methods for reducing the risk
of liver failure or HCC include the use of antiviral agents.
Although LT, liver resection, and RFA are among potential
radical therapies for early-stage HCC, the low survival rate of
HBV-related HCC is attributed to its high recurrence rate.
Indeed, despite a 50% to 70% 5-year overall survival rate, HCC
recurs in up to 80% of the patients.[19] To date, most of the
studies focusing on the benefit of postoperative anti-HBV virus
therapy[20] involved early-stage HCC (BCLC stage A) because
liver resection is only recommended for early-stage HCC in
Europe[10] and America.[11] Nonetheless, it has recently been
argued that intermediate-stage HCC can also benefit from liver
resection when comparing with TACE.[15,21] However, the
correlation between anti- HBV therapy and the benefit to
intermediate-stage HCC after curative resection is still unclear.
Thus, we sought to evaluate the benefits of postoperative anti-
HBV therapy in BCLC-B HCC patients who accepted liver
resection and for whom long-term follow-up was performed.
The potential mechanism of hepatocarcinogenesis induced by

hepatitis B virus includes direct transformation and some indirect
effects.[22] Persistent infection by hepatitis B virus may result in
hepatocyte destruction and then regenerationmay increase genetic
instability, and this is an indirect effect.[23] Progression of liver
damage is associatedwith persistent viral replication andmay lead
to liver fibrosis and cirrhosis. The goal of anti-HBV therapy is to
reduce the viral load and liver inflammation.[24] In addition,
antivirus therapy potentially improves liver function in decom-
pensated patients.[25] As demonstrated in several studies,
high HBV-DNA serum levels are a predictor for HCC
development,[26–28] and antivirus therapy effectively inhibits
HBV replication.[29] Patients administered anti-HBV therapy
exhibit a reduced rate of HCC compared with those with virus
breakthrough or untreated controls.[30] Although curative resec-
tion provides a complete cure for HCC, recurrence is a major
concern and typically occurs within 2 years of surgery. Therefore,
whether antivirus therapy after hepatic resection prevents HCC
recurrence is an important issue.Chan et al[31] reported that overall
and tumor-free survival rates were increased in patients receiving
antivirus treatment after hepatectomy compared with those who
did not receive antivirus therapy. The 1-, 3-, and 5-year overall
survival rates in the treatment group were 88.1%, 79.1%, and
71.2%, respectively, slightly higher than our treatment group. The
main reason for these differences may be that our study included
HCC patients at BCLC stage B, whereas the effect of anti-HBV
therapy on reducingHCC recurrence is less apparent in patients at
BCLCstageC.[32] Thus, predictiveoverall survivalwas too short to
observe the effect of theantivirus therapy.Accordingly, the effect of
anti-HBV therapy on BCLC stage B HCC remains unclear.
Univariate and multivariate analyses also demonstrated that the
absence of postoperative anti-HBV therapymaybe a risk factor for
tumor recurrence, even after curative liver resection.Overall, long-
term antivirus therapy in adults reduces but does not preventHCC
recurrence after radical therapy. Moreover, this therapy can cause
complications, including decompensated cirrhosis.[33]

The current approved medications for HBV treatment include
interferon-a (IFNa) and nucleotide analogs (NAs), including
LVD, entecavir (ETV), tenofovir disoproxil fumarate, adefovir-
dipivoxil (ADV), and telbivudine.[34] Various potential clinical
problems are associated with the use of IFN, including the
method of administration, potential severe side effects for certain
4

subgroups of Asian patients, and limited applicability. In this
study, none of the HCC patients who underwent curative
treatment received IFN therapy. Three nucleoside analogs (LDV,
ETV, and telbivudine) and 2 NAs (adefovir and tenofovir) are
currently Food and Drug Administration (FDA)-approved for the
treatment of hepatitis B. These analogs selectively target HBV-
NDA.[35] As ETV is a potent antiviral agent with a high genetic
barrier to resistance, it is currently recommended as a first-line
antiviral therapy for HBV. Regardless, our study included all
patients from January 2005 to January 2009, and LDV with or
without adefovir was the first-line anti-HBV therapy at this time
in mainland China.[36] A noticeable rate of occurrence and
recurrence of HCC is observed during and after therapeutic
courses, as shown by our results. The main reason for this rate
may be that antiviral reagents cannot eliminate viruses in
hepatocytes that exist in the form of covalently closed circular
DNA.[37] In addition, the viruses may have already integrated
into the host genome before the onset of therapy, resulting in
genomic alteration and chromosomal instability.[38]

Some limitations of the present study should be noted. First,
this is a retrospective study from a single center. Second, this is a
single-center analysis from China, which has a high prevalence of
HBV infection; therefore, it is possible that our results may be not
applicable to other cases of HBV-related HCC. Third, all HCC
cases were intermediate stage (BCLCB), and very early, early, or
advanced HCCs were not included. Lastly, patients undergoing
other radical therapies, such as RFA or LT, were excluded.
Therefore, larger, more comprehensive, randomized multicenter
studies are needed to confirm our results.
In conclusion, intermediate-stage HCC patients with a high

HBV-DNA load may benefit from postoperative anti-HBV
therapy after radical hepatic resection. Accordingly, postopera-
tive anti-HBV therapy should be a routine adjuvant therapy for
BCLC stage B HCC.
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