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Abstract: Objective: This study aimed to investigate the relationship between the timing of anti-viral therapy and the 
progression of hepatitis virus B (HBV) related primary liver cancer (PLC) as well as the risk factors of death in these 
patients. Methods: The clinical information of inpatients who were diagnosed with HBV related PLC and hospitalized 
between July 2008 and December 2011 was reviewed, the correlation between the timing of anti-viral therapy and 
progression of PLC was evaluated, and the risk factors related to death of PLC patients were analyzed with Logistic 
regression analysis. Results: In patients receiving antiviral therapy in hepatitis stage, the time from initiation of 
antiviral therapy to PLC was significantly longer than that in patients receiving antiviral therapy since the diagnosis 
of hepatic cirrhosis, and the median time was 66 months and 12 months, respectively (P<0.05). The risk for death 
in HBeAg positive PLC patients was 1.438 folds that in HBeAg negative patients. The risk for death in patients with 
high albumin level was lower than in those with low albumin level. Conclusion: Initiation of antiviral therapy since 
the hepatitis stage may significantly prolong the time to PLC. Being positive for HBeAg and hypoalbuminemia are 
risk factors of death in patients with HBV related PLC besides PTA.
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Introduction

Primary liver cancer (PLC) refers to the malig-
nancy of hepatocytes or intrahepatic bile duct 
cells and significantly threatens human’s he- 
alth. Currently, the morbidity and mortality of 
PLC are increasing world wide [1, 2]. It was 
reported that the annual incidence of PLC was 
11.3/100000 in developed countries and 10/ 
100000 in developing countries in 2000 [3]. 
Males are more likely to develop PLC than fe- 
males with a ratio of 1.4-3.3:1. The annual 
mortality of PLC is 9.4/100000 for males and 
10.5/100000 for females. Studies have con-
firmed that hepatitis B virus (HBV) infection is 
closely related to the pathogenesis of HBV 
related PLC [4]. For patients with chronic HBV 
infection, regular antiviral therapy is able to 
effectively inhibit viral replication and therefore 
decrease the morbidity and mortality of PLC 
[5].

In this study, a total of 191 patients who were 
diagnosed with HBV related PLC and had com-
plete medical record were recruited from the 

Beijing Ditan Hospital of Capital Medical Uni- 
versity between July 2008 and December 
2011, and the clinical information was retro-
spectively reviewed. The timing of antiviral ther-
apy and PLC progression was evaluated, and 
risk factors affecting the survival time of PLC 
patients were analyzed with Logistic regression 
analysis, aiming to provide medical evidence 
for effective prevention and therapy of liver can-
cer in clinical practice.

Materials and methods

Patients

Inpatients who were diagnosed with HBV relat-
ed PLC and had complete medical information 
were recruited from Beijing Ditan Hospital of 
Capital Medical University between July 2008 
and December 2011. The diagnosis of PLC was 
based on the diagnostic criteria for PLC devel-
oped by the Professional Committee of Liver 
Cancer of Chinese Anti-Cancer Association in 
2000: patients had a history of HBV infection or 
medical record showed positive for hepatitis B 
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surface antigen (HBsAg), hepatitis B e-antigen 
(HBeAg) and/or antibody to hepatitis B e-anti-
gen (anti-HBe); pathological or clinical examina-
tions supported the diagnosis of PLC: 1) intra-
hepatic or extrahepatic pathological examin- 
ation confirmed the diagnosis of PLC; 2) two 
imaging examinations showed PLC like space-
occupying lesions, or patients were positive for 
two markers of liver cancer [fuc α fetoprotein 
(AFP), abnormal prothrombin, gamma glutamyl 
transpeptidase isoenzyme II, a-L-fucosidase] 
and one imaging examination showed PLC like 
space-occupying lesions; 3) there were clinical 
manifestations of PLC, extrahepatic metastatic 
lesions were identified (macroscopic bloody 
ascites or ascites with cancer cells), and meta-
static liver cancer and PLC caused by chronic 
hepatitis C or other factors were excluded.

Methods

General characteristics, epidemiological infor-
mation, clinical characteristics, and informa-
tion about anti-viral therapy were collected 
from these patients. Patients meeting the diag-
nostic criteria and with complete medical infor-
mation were divided into two groups according 
to the timing of anti-viral therapy: Group A: the 
anti-viral therapy was initiated in the stage of 
hepatitis; Group B: the antiviral therapy was ini-
tiated in the stage of hepatic cirrhosis; Group C: 
the anti-viral therapy was initiated after the 
diagnosis of PLC. The time from anti-viral thera-
py to the diagnosis of PLC was determined in 
Group A and Group B and compared between 
them. The REACH-B was calculated before anti-
viral therapy in Group A. The correlation of clini-
cal information (quantitative and qualitative 
data) of PLC patients with death was evaluated 
in PLC patients, and the incidence of HBeAg 
seroconversion was calculated in 3 groups 
after antiviral therapy.

Statistical analysis 

Statistical analysis was performed with SPSS 
version 16.0. Qualitative data are expressed as 
percentage and quantitative data as mean ± 
standard deviation (SD). The time from anti-
viral therapy to the diagnosis of PLC was com-
pared with rank sum test. Factors with signifi-
cant difference were subjected to Logistic 
regression analysis. The correlation of charac-
teristics of PLC patients at baseline with PLC 

progression and death was evaluated. A value 
of P<0.05 was considered statistically signifi- 
cant. 

Results 

Clinical characteristics of patients with HBV 
related PLC 

A total of 882 patients who were diagnosed 
with HBV related PLC in the Beijing Ditan 
Hospital of Capital Medical University between 
July 2008 and December 2011. There were 
679 males and 203 females with the male to 
female ratio of 3.34:1. The mean age was 
56.43±10.16 years (range: 24-88 years). There 
were 372 patients receiving anti-viral therapy, 
of which 86 received antiviral therapy after the 
diagnosis of PLC. Thus, 596 patients did not 
receive anti-viral therapy before the diagnosis 
of PLC and accounted for 67.57% of patients 
recruited. Before the diagnosis of PLC, 286 had 
received antiviral therapy and accounted for 
32.43%.

Of the 286 patients receiving antiviral therapy 
before the diagnosis of PLC, clinical information 
could not confirm the stage at which antiviral 
therapy was initiated and thus further analysis 
was impossible. The remaining 191 patients 
with complete medical information were recruit-
ed for further analysis, including 28 patients 
who received antiviral therapy at the stage of 
chronic hepatitis B (Group A), 77 received anti-
viral therapy at the stage of hepatic cirrhosis 
(55 at the stage of decompensated cirrhosis) 
(Group B) and 86 received antiviral therapy 
after the diagnosis of PLC (Group C).

In Group A and Group B, the median time from 
antiviral therapy to the diagnosis of PLC was 66 
months and 12 months, respectively, showing 
significant difference (P<0.05). It is suggested 
that the time interval from the initiation of anti-
viral therapy to the presence of PLC is signifi-
cantly longer in Group A than in Group B. In 
Group A, the baseline REACH-B score was 6-17 
(mean: 11.75±3.68).

Risk factors of death in patients with HBV 
related PLC

1) Following qualitative parameters were col-
lected from the medical record: gender, age, 
family history, history of drinking, history of 
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blood transfusion, HBeAg status on the diagno-
sis of PLC, anti-viral therapy, concomitant use 
of drugs, surgical intervention. Their relation-
ship with death in patients with HBV related 
PLC was evaluated by Logistic regression analy-
sis (Table 1). Results showed the regression 
equation was as follow: logitP=-1.266+1.438X6 
(OR=1.438, 95% CI 1.000-2.066), χ2=3.874, 
P<0.05. This indicates that the risk for death in 
patients positive for HBeAg is 1.438 folds that 
in those negative for HBeAg when the other fac-
tors remain comparable. That is, HBeAg posi-
tive is a risk factor of death in patients with HBV 
related PLC.

The incidence of HBeAg seroconversion was 
calculated in three groups (Table 2). It was 
57.14% in Group A, 12.99% in Group B (33.33% 
in compensated cirrhosis; 11.54% in decom-
pensated cirrhosis) and 12.79% in Group C. The 
incidence of HBeAg seroconversion in patients 
who received antiviral therapy at the stage of 

analysis. Results showed the regression equa-
tion was as follows: logitP=1.151-0.056×ALB 
(OR=0.946, 95% CI=0.904-0.989), P<0.05. Th- 
is indicates that high albumin level reduces the 
risk for death in patients with HBV related PLC.

Discussion

PLC is a common malignancy in clinical prac-
tice. It has insidious onset, but may progress 
rapidly, causing a short survival time. Thus, 
most patients are often diagnosed with PLC at 
late stage, predicting a poor prognosis. China 
has a high incidence of PLC. It was reported 
that the incidence of PLC was 29.9/100000 
and its mortality was 27.7/100000 in China in 
2008 [3].

In China, HBV related PLC accounts for more 
than 70% of PLC [6, 7]. Epidemiological studies 
[8-10] indicate that hepatic cirrhosis patients 
with high HBV DNA load are more susceptible 
to PLC, and the active replication of HBV is a 
factor promoting the occurrence and develop-
ment of cirrhosis as well as the malignant 
transformation of hepatocytes. Carcinogenic 
genes may be integrated into hepatocytes via 
HBV DNA replication and also cause allelic loss 
and point mutations of tumor suppressor genes 
[11]. Anti-viral therapy belongs to pathogen tar-
geting treatment and is also a basic treatment, 
which has been an international consensus 
and widely accepted. Under this condition, the 
hospitalized patients with PLC still increase, 
but whether they receive antiviral therapy and 
whether antiviral therapy affects the occur-
rence and development of PLC are still unclear 
and investigated in this study.

Table 1. Potential risk factors of death in PLC patients

Factors Name of 
variables Assignment

Gender X1 Male=1, female=2
Age X2

Family history X3 Yes=1, No=2
History of drinking X4 Yes=1, No=2
History of blood transfusion X5 Yes=1, No=2
HBeAg X6 Positive=1, negative=2
Anti-viral therapy X7 Yes=1, No=2
Concomitant use of drugs X8 Yes=1, No=2
Concomitant therapy X9 Yes=1, No=2
Death Y Control/survival=0, death=1

Table 2. Incidence of HBeAg seroconversion 
in different groups

Cases and Incidence of HBeAg 
seroconversion

Cases (n) Incidence (%)
Group A 16 57.14
Group B* 10 12.99
Group C 11 12.79
Notes: *11.54% for patients at the stage of decom-
pensated cirrhosis; 33.33% for patients at the stage of 
compensated cirrhosis. Group A: the anti-viral therapy 
was initiated in the stage of hepatitis; Group B: the antivi-
ral therapy was initiated in the stage of hepatic cirrhosis; 
Group C: the anti-viral therapy was initiated after the 
diagnosis of PLC.

decompensated cirrhosis or af- 
ter the diagnosis of PLC is signifi-
cantly lower than that in those 
receiving antiviral therapy at the 
stage of hepatitis or compensat-
ed cirrhosis.

2) Following quantitative param-
eters were collected from pati- 
ents with HBV related PLC: ala-
nine aminotransferase (ALT), to- 
tal bilirubin (TBIL), albumin (ALB), 
HBV DNA, HBeAg and AFP. Their 
relationship with death in patie- 
nts with HBV related PLC was 
evaluated by Logistic regression 
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In Beijing Ditan Hospital of Capital Medical 
University, a total of 882 patients were diag-
nosed with HBV related PLC between July 2008 
and December 2011. Before the diagnosis of 
HBV related PLC, the majority of patients 
(67.57%) did not receive antiviral therapy. In the 
remaining patients receiving antiviral therapy 
before the diagnosis, it was initiated since the 
hepatic cirrhosis was present, suggesting that 
the initiation of antiviral therapy is relatively 
late in these patients, and the delayed anti-viral 
therapy may be one of risk factors of PLC. 
According to the baseline characteristics of 
hepatitis B patients (gender, age, ALT, HBeAg 
status and HBV DNA load), the score is calcu-
lated with the highest score of 17, and the lower 
the score is, the lower the risk for liver cancer 
is. The REACH-B scoring system is simple and 
easy to use and can be used to predict the risk 
for liver cancer in patients with chronic hepati-
tis B [12-16]. In recent years, some investiga-
tors attempt to use this system to evaluate the 
necessity of antiviral therapy. According to the 
findings reported by Chen et al [12], REACH-B 
score of ≥7 in HBeAg positive patients and 
REACH-B score of ≥7 for HBeAg negative pa- 
tients are indications to antiviral therapy. In this 
study, the REACH-B score was relatively high 
before the antiviral therapy in 28 patients who 
received antiviral therapy since the stage of 
hepatitis, suggesting that these patients ha- 
ve a high risk for liver cancer. Although these 
patients received antiviral therapy since the 
stage of hepatitis, they developed PLC a medi-
an of 66 months later. In addition, for patients 
who received antiviral therapy since the stage 
of hepatic cirrhosis, the time to the diagnosis of 
PLC was shorter (median: 12 months), and sig-
nificantly different from that in above patients. 
These findings indicate that early antiviral ther-
apy may prolong the time to PLC: the time to 
PLC is shorter when the antiviral therapy is initi-
ated at stage of hepatitis than that when it 
starts at the stage of cirrhosis. On one hand, 
antiviral therapy prolongs the survival time, and 
on the other hand, the time from hepatic cirrho-
sis to liver cancer is shorter than that from hep-
atitis to liver cancer. Overall, early antiviral ther-
apy is recommended once indications to an- 
tiviral therapy are present. Especially, chronic 
hepatitis B patients with high baseline REACH-B 
score and those with hepatic cirrhosis need 
active antiviral therapy and close monitoring 
and management because they have a high 
risk for PLC.

In this study, the risk for death was also investi-
gated in these patients. Prothrombin activity-
prothrombin time activity (PTA) is a risk factor 
affecting the survival of liver disease patients 
[17-19]. Logistic regression analysis showed 
the risk for death in HBeAg positive patients 
was 1.438 folds that in HBeAg negative pa- 
tients, suggesting that positive for HBeAg is an 
important factor affecting the survival of PLC, 
which is consistent with previously reported 
[20, 21]. The incidence of HBeAg seroconver-
sion was also compared among groups. Results 
showed more patients achieved HBeAg sero-
conversion when the antiviral therapy was initi-
ated at the stage of hepatitis as compared to 
patients receiving antiviral therapy after the 
diagnosis of cirrhosis and PLC. This suggests 
that early antiviral therapy may achieve a rapid 
HBeAg seroconversion and thereafter reduce 
the morbidity and mortality of liver cancer. 
However, the sample size was small in this 
study, and more cohort studies with large sam-
ple size are required to confirm our findings. In 
addition, ALB level is a major indicator reflect-
ing the liver’s synthetic function. High ALB level 
indicates a better compensated capability of 
the liver and thus the risk for PLC related death 
is also low under this condition.

Our results indicate that anti-viral therapy may 
not completely inhibit the occurrence of HBV 
related PLC, but regular antiviral therapy in 
patients with chronic hepatitis B may signifi-
cantly delay the occurrence of liver cancer [22]. 
For patients with HBV related PLC, early diagno-
sis and early treatment are helpful for the pro-
longation of survival time and improvement of 
prognosis.

Acknowledgements

This study was supported by National Natural 
Science Foundation of China under Grant No. 
81201160, National Science and Technology 
Major Project (2014-ZX10005001), Chinese 
foundation for hepatitis prevention and control-
TianQing liver disease research fund subject 
(TQGB20140026), Beijing Municipal Admini- 
stration of Hospital Programs (No. DFL2015-
170, No.ZYLX201402), and Beijing Traditional 
Chinese Medicine Science and Technology 
Project (JJ2014-25).

Disclosure of conflict of interest

None.



Risk factors in HBV-related primary liver cancer

1324 Int J Clin Exp Med 2017;10(1):1320-1324

Address correspondence to: Huichun Xing and Jun 
Cheng, Center for Liver Diseases, Beijing Ditan 
Hospital, Capital Medical University, 8# East Jin- 
shun Street, Beijing, China. Tel: +86-13691143164; 
+86-13701223262; E-mail: xinghc2016@163.com 
(HCX); jun.cheng.ditan@gmail.com (JC)

References

[1] Taylor-Robinson SD, Foster GR, Arora S, Harg-
reaves S and Thomas HC. Increase in primary 
liver cancer in the UK, 1979-94. Lancet 1997; 
350: 1142-1143.

[2] Chen JG and Zhang SW. Liver cancer epidemic 
in China: past, present and future. Semin Can-
cer Biol 2011; 21: 59-69.

[3] Bosch FX, Ribes J, Diaz M and Cleries R. Pri-
mary liver cancer: worldwide incidence and 
trends. Gastroenterology 2004; 127: S5-s16.

[4] An C, Choi YA, Choi D, Paik YH, Ahn SH, Kim 
MJ, Paik SW, Han KH and Park MS. Growth 
rate of early-stage hepatocellular carcinoma in 
patients with chronic liver disease. Clin Mol 
Hepatol 2015; 21: 279-286.

[5] Wu CY, Chen YJ, Ho HJ, Hsu YC, Kuo KN, Wu 
MS and Lin JT. Association between nucleo-
side analogues and risk of hepatitis B virus-
related hepatocellular carcinoma recurrence 
following liver resection. JAMA 2012; 308: 
1906-1914.

[6] Dragani TA. Risk of HCC: genetic heterogeneity 
and complex genetics. J Hepatol 2010; 52: 
252-257.

[7] Bard-Chapeau EA, Nguyen AT, Rust AG, Sayadi 
A, Lee P, Chua BQ, New LS, de Jong J, Ward JM, 
Chin CK, Chew V, Toh HC, Abastado JP, Ben-
oukraf T, Soong R, Bard FA, Dupuy AJ, Johnson 
RL, Radda GK, Chan EC, Wessels LF, Adams 
DJ, Jenkins NA and Copeland NG. Transposon 
mutagenesis identifies genes driving hepato-
cellular carcinoma in a chronic hepatitis B 
mouse model. Nat Genet 2014; 46: 24-32.

[8] Fattovich G, Bortolotti F and Donato F. Natural 
history of chronic hepatitis B: special empha-
sis on disease progression and prognostic fac-
tors. J Hepatol 2008; 48: 335-352.

[9] Cho HK, Cheong KJ, Kim HY and Cheong J. En-
doplasmic reticulum stress induced by hepati-
tis B virus X protein enhances cyclo-oxygenase 
2 expression via activating transcription factor 
4. Biochem J 2011; 435: 431-439.

[10] Zhou HB, Li QM, Zhong ZR, Hu JY, Jiang XL, 
Wang H, Wang H, Yang B and Hu HP. Level of 
hepatitis B surface antigen might serve as a 
new marker to predict hepatocellular carcino-
ma recurrence following curative resection in 
patients with low viral load. Am J Cancer Res 
2015; 5: 756-771.

[11] Shin HJ, Park YH, Kim SU, Moon HB, Park DS, 
Han YH, Lee CH, Lee DS, Song IS, Lee DH, Kim 
M, Kim NS, Kim DG, Kim JM, Kim SK, Kim YN, 

Kim SS, Choi CS, Kim YB and Yu DY. Hepatitis 
B virus X protein regulates hepatic glucose ho-
meostasis via activation of inducible nitric ox-
ide synthase. J Biol Chem 2011; 286: 29872-
29881.

[12] Chen TM, Chang CC, Huang PT, Wen CF and Lin 
CC. Performance of risk estimation for hepato-
cellular carcinoma in chronic hepatitis B 
(REACH-B) score in classifying treatment eligi-
bility under 2012 Asian Pacific association for 
the study of the liver (APASL) guideline for 
chronic hepatitis B patients. Aliment Pharma-
col Ther 2013; 37: 243-251.

[13] Yang HI, Yuen MF, Chan HL, Han KH, Chen PJ, 
Kim DY, Ahn SH, Chen CJ, Wong VW and Seto 
WK. Risk estimation for hepatocellular carci-
noma in chronic hepatitis B (REACH-B): devel-
opment and validation of a predictive score. 
Lancet Oncol 2011; 12: 568-574.

[14] Yang HI, Lee MH, Liu J and Chen CJ. Risk calcu-
lators for hepatocellular carcinoma in patients 
affected with chronic hepatitis B in Asia. World 
J Gastroenterol 2014; 20: 6244-6251.

[15] Chen CJ, Lee MH, Liu J and Yang HI. Hepatocel-
lular carcinoma risk scores: ready to use in 
2015? Hepatic Oncology 2015; 2: 1-4.

[16] Wong VW and Janssen HL. Can we use HCC 
risk scores to individualize surveillance in 
chronic hepatitis B infection? J Hepatol 2015; 
63: 722-732.

[17] Yuen MF, Sablon E, Hui CK, Li TM, Yuan HJ, 
Wong DK, Doutreloigne J, Bogaerts V, Wong 
BC, Fan ST and Lai CL. Prognostic factors in 
severe exacerbation of chronic hepatitis B. Clin 
Infect Dis 2003; 36: 979-984.

[18] Ke WM, Ye YN and Huang S. Discriminant func-
tion for prognostic indexes and probability of 
death in chronic severe hepatitis B. J Gastroen-
terol 2003; 38: 861-864.

[19] Hui AY, Chan HL, Leung NW, Hung LC, Chan FK 
and Sung JJ. Survival and prognostic indicators 
in patients with hepatitis B virus-related cirrho-
sis after onset of hepatic decompensation. J 
Clin Gastroenterol 2002; 34: 569-572.

[20] Zhou HY, Luo Y, Chen WD and Gong GZ. Hepa-
titis B virus mutation may play a role in hepato-
cellular carcinoma recurrence: a systematic 
review and meta-regression analysis. J Gastro-
enterol Hepatol 2015; 30: 977-983.

[21] Sohn W, Paik YH, Cho JY, Ahn JM, Choi GS, Kim 
JM, Kwon CH, Joh JW, Sinn DH, Gwak GY, Choi 
MS, Lee JH, Koh KC, Paik SW and Yoo BC. Influ-
ence of hepatitis B virus reactivation on the 
recurrence of HBV-related hepatocellular carci-
noma after curative resection in patients with 
low viral load. J Viral Hepat 2015; 22: 539-
550.

[22] Zhang YQ and Guo JS. Antiviral therapies for 
hepatitis B virus-related hepatocellular carci-
noma. World J Gastroenterol 2015; 21: 3860-
3866.

mailto:xinghc2016@163.com
mailto:jun.cheng.ditan@gmail.com

