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Abstract
Hepatocellular carcinoma (HCC) is a complex disease 
that is dually challenging to treat due to underlying 
chronic liver disease in addition to the cancer itself. 
The prognosis of patients with HCC is determined by 
intrahepatic tumor status and reserved hepatic func-
tion. Hepatitis B virus (HBV) is an established major 
risk factor of HCC development, and HBV viral load is 
being increasingly recognized as a prognostic factor in 
the presence of established HCC. High HBV viral load 
may affect the prognosis of HBV-related HCC patients 
in several ways. First, it is associated with more fre-
quent recurrence of HBV-related HCC after treatment. 
Second, it is associated with more occurrence and se-
verity of potentially life-threatening HBV reactivation. 
Last, it is associated with more worsened liver function, 
which limits the therapeutic options for HBV-related 
HCC. HBV, directly or indirectly, can induce hepato-
carcinogenesis. In patients with a high HBV DNA level 
and subsequent active hepatitis, adhesion molecules 
expressed on the sinusoidal cells are up-regulated and 
may increase intrahepatic metastasis. HCC progression 
after treatment can lead to a poor prognosis by reduc-
ing number of normal functioning hepatocytes. Thus, 
high HBV viral load can affect the prognosis of patients 
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with HCC by frequent recurrence after treatment for 
HCC and deterioration of hepatic function associated 
with HCC progression. Recent meta-analysis showed 
that antiviral treatment reduces HCC recurrence and 
liver-related mortality after curative therapy of HCC. 
Given the strong relationship between high HBV DNA 
load and poor survival outcome of HCC patients due to 
cancer progression, it is expected that long-term anti-
viral therapy results in the sustained HBV suppression, 
control of inflammation, reduction in HCC progression, 
and eventually in improved overall survival.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Hepatitis B virus; DNA; Hepatocellular carci-
noma; Progression; Prognosis

Core tip: High hepatitis B virus (HBV) viral load reduces 
overall survival of patients with hepatocellular carcino-
ma (HCC) by the rapid progression of HCC after treat-
ment and deterioration of hepatic function associated 
with HCC progression. The use of long-term antiviral 
therapy is recommended to result in the long-lasting 
suppression of HBV replication, reduction in HCC pro-
gression, and eventually in improved overall survival.
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INTRODUCTION
Hepatocellular carcinoma (HCC) is the third most fre-
quent cause of  tumor related death and hepatitis B virus 
(HBV) is associated with 70% of  all HCC cases world-
wide[1,2]. The patients with HCC mostly have underlying 



chronic liver disease including liver cirrhosis[2,3]. Unlike 
other solid tumors, the prognosis of  patients with HCC 
is influenced not only by intrahepatic tumor status, but 
also by underlying liver function.

Despite regular surveillance conducted in high risk 
populations, most patients with HCC are diagnosed in an 
advanced stage. Consequently, a minority of  patients are 
suitable for surgical resection. However, the recurrence 
rates are able to be as high as 65%-80% in 5 years even 
for those patients who undergo surgical resection[4], which 
results in a 5-year survival of  about 40%[5]. Several risk 
factors including tumor status such as tumor size, extent 
and presence of  vascular invasion[6], as well as hepatic 
functional parameters are reported to be related to an in-
creased risk of  HCC recurrence after surgical resection.

For advanced stage, rapid progression of  HCC after 
transarterial chemoembolization (TACE) and following 
cancer progression-related hepatic functional deterio-
ration are frequently reported[7]. Previous prospective 
studies have reported TNM stage, Child-Pugh grade, 
and number of  TACE were independent risk factors of  
survival of  patients with HCC underwent TACE. These 
high rates of  recurrence or progression after surgical 
resection or TACE are frequently associated with sub-
optimal clinical outcome of  HCC. However, there is no 
current agreement on a standard adjuvant or newer tech-
nology based therapies for HCC.

As regards viral factors, data showing that a high 
HBV viral load is a predictor of  postoperative recurrence 
of  HCC[6,8] as well as another risk factor for de novo HCC 
development[9,10] have been accumulating. Among known 
various risk factors for recurrent HCC after treatment, 
HBV viral load is the only correctable factor. This article 
reviewed the current evidence and role of  HBV viral load 
on the prognosis of  HCC.

HBV VIRAL LOAD AND 
POST-TREATMENT RECURRENCE FOR 
HBV-RELATED HCC
In several clinical studies on the postoperative HCC re-
currence[8,11,12] or progression of  HCC after TACE[7,13], 
patients with high serum HBV viral load at study entry 
had a considerably higher risk of  HCC recurrence than 
those with low levels. In cases of  liver transplantation, 
high HBV viral load (> 105 copies/mL) before transplan-
tation were reported to be associated with frequent HCC 
recurrence after transplantation[14]. It is well recognized 
that there are two different types of  HCC recurrence: 
early recurrence is due to intrahepatic spreading of  the 
primary HCC and late recurrence is due to de novo multi-
focal hepatocarcinogenesis originating from the “field 
effect” in diseased liver[15]. Although early recurrence may 
be affected by tumor-related factors, adhesion molecules 
expressed on the liver sinusoidal endothelial cells are up-
regulated and may enhance intrahepatic metastasis in pa-
tients with a high HBV viral load and subsequent active 

hepatitis[16]. Furthermore, active viral replication of  HBV 
may initiate hepatocarcinogenesis through a direct carci-
nogenic process by increasing the probability of  hepatitis 
B viral DNA insertion in or near proto-oncogenes, tu-
mor-suppressor genes, or regulatory elements of  cellular 
DNA[17,18]. Alternatively, HBV replication can indirectly 
induce MDM2 and p53 polymorphisms, and chromosom-
al instability, and chronic hepatic inflammation, which 
leads to hepatic fibrosis and hepatocarcinogenesis by 
triggering immune responses[19]. Like other viruses, HBV 
induce endoplasmic reticulum (ER) stress. To alleviate 
the ER stress, unfolded protein response (UPR) includ-
ing glucose-regulated protein 78 (GRP78) is up-regulated 
upon high HBV viral load[20]. GRP78 pathway is one 
of  the most important responders to disease-associated 
stress[21] and might play an important role in the stepwise 
progression of  HBV-related hepatocarcinogenesis[22]. 
Recently, Zhu et al[23] has reported that rs430397 poly-
morphism of  GRP78 gene may be a contributing factor 
to cirrhosis. In addition, the “G” allele of  SNP rs391957 
in the promoter of  GRP78 was strongly associated with 
increased HCC risk by permitting cells to acquire growth 
advantages under hepatocarcinogenesis and cis-regulated 
GRP78 expression by providing an Ets-2 binding site[24]. 
Ets-2 expression has been associated with hepatic cell re-
generation and also with the development of  HCC[25].

HCC progression can lead to a worse prognosis by 
several ways. Hepatic functional reserve is reduced by 
recurrent HCCs due to the decreased number of  normal 
functioning hepatocytes[26]. In addition, recurrent HCC 
can cause hepatic functional deterioration through bile 
duct obstruction or portal vein thrombosis[7].

EFFICACY OF ANTIVIRAL THERAPY ON 
POST-TREATMENT RECURRENCE FOR 
HBV-RELATED HCC
Despite the advances in therapeutic options including 
surgery, TACE, and sorafenib, currently there is no effec-
tive adjuvant therapy to prevent HCC recurrence[27]. Well-
known risk factors for HCC recurrence including tumor 
status (e.g., tumor number, extent, Edmondson’s grade, 
presence of  vascular invasion), AFP level, albumin level 
and the presence of  cirrhosis; which were all irreversible 
factors[28,29]. The only reversible factor is the HBV viral 
load and this correctable factor shed some light on the 
potential preventive effect of  antiviral therapy in HBV-re-
lated HCC recurrence[27]. Recent meta-analysis has shown 
that antiviral therapy is advantageous in reducing the risk 
of  HCC recurrence after curative treatment for 41%[27]. 
Multivariate analysis from a recent cohort study showed 
that recurrence free survival was significantly improved in 
patients receiving antiviral therapy including entecavir (OR 
= 0.625, 95%CI: 0.448-0.873, P = 0.006)[30]. In another 
meta-analysis, antiviral therapy reduced both ‘‘early’’ and 
‘‘late’’ HCC recurrence after surgical resection or radio-
frequency ablation (RFA)[31]. In cases of  liver transplanta-
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tion, lamivudine and hepatitis B immunoglobulin (HBIG) 
combination prophylaxis were independent predictors of  
HCC recurrence free survivals and showed a significantly 
lower mortality than those without prophylaxis[32].

Although TACE is one of  the most beneficial thera-
peutic options in the treatment of  unresectable HCC, the 
issue of  whether or not antiviral therapy may decrease 
HCC progression after TACE has yet to be answered. In 
a randomized prospective study, interferon-α treatment 
reduced recurrence and improved the survival of  patients 
with HBV-related HCC after TACE[33]. Even though 
interferon-α could reduce the HBV viral load[34], possible 
antitumor efficacy of  interferon-α might also relate to the 
prevention of  HCC progression after TACE[35]. There-
fore, these findings require to be confirmed by large size 
randomized clinical trials with oral nucleos(t)ide analogs. 
High HBV viral load prior to TACE had an adverse ef-
fect on overall survival and this was related to the rapid 
progression of  HCC after TACE, and subsequent cancer 
progression-related hepatic dysfunction[7]. Further pro-
spective studies are necessary to evaluate the applicability 
of  long term prophylactic antiviral therapy in patients 
with high HBV viral load to prevent HCC progression 
and to improve overall survival of  HCC patients treated 
with TACE[7].

IMPACT OF HBV VIRAL LOAD AND 
ANTIVIRAL THERAPY ON THE 
UNDERLYINg LIVER
Underlying liver function is a critical determinant of  ther-
apeutic options for HBV-related HCC and is the most 
important prognostic factor of  the survival rate[36-38]. In 
a follow-up study of  2763 HBsAg-seropositive adults in 
China, Chen et al[39] reported that high serum HBV viral 
load was associated with an increased mortality from 
chronic liver diseases and an increased morbidity of  se-
vere liver diseases among survivors. In a retrospective 
cohort study, the probability of  hepatic decompensa-
tion was 15.4% at 5 years after starting antiviral therapy, 
which was markedly lower than the 5-year decompensa-
tion incidence of  45.4% in the untreated patients in the 
historical control group[40]. In a large meta-analysis of  26 
intervention studies including 3428 treated patients, his-
tological grades were significantly associated with serum 
HBV viral load at study entry (r = 0.78; P = 0.0001) and 
at the end of  treatment (r = 0.71; P = 0.003)[41]. More im-
portantly, improvement in histological grade was strongly 
associated with a decrease in serum HBV DNA loads (r 
= 0.96; P = 0.001)[42]. In addition, the antiviral therapy 
group had a substantially greater increase in the residual 
liver volume per unit surface area after hepatic resection 
(78.0 ± 40.1 cm3/m2 vs 35.8 ± 56.0 cm3/m2) at the sixth 
post-operative month[43]. Even in patients with decom-
pensated liver cirrhosis, antiviral therapies were proven to 
be effective in restoring liver function and improving sur-
vival especially if  therapy is initiated early enough[44]. In-

deed, in a Phase 2, double-blind, multicenter, randomized 
trial conducted at 39 sites, tenofovir and entecavir were 
well tolerated in these decompensated chronic hepatitis B 
(CHB) patients and associated with comparable improve-
ment in Child and MELD scores at week 48: 37.5% of  
patients achieved a ≥ 2 point decrease in Child score and 
median change from baseline in MELD score was -2[45].

The clinical spectrum of  reactivated HBV on hepatic 
injury in HBV-related HCC patients varies; it may range 
from asymptomatic hepatitis to acute liver failure[46,47]. 
A retrospective study was reported that the incidence 
of  post-liver resection hepatitis and the exacerbation of  
CHB, along with a transient elevation in serum ALT, oc-
curred within the first week after liver resection in 92% 
of  the cases but was resolved by the second week[48]. 
Notably, the degree of  liver failure in terms of  pro-
thrombin time prolongation and bilirubin elevation were 
significantly worse for patients with exacerbation of  
CHB[48]. Huang et al[49] demonstrated that HBV reactiva-
tion occurred after a partial hepatectomy, even in patients 
with a low preoperative HBV viral load (< 2000 IU/mL), 
and the rate was 19.1% per year. The incidence of  HBV 
reactivation after RFA was relatively low when compared 
with hepatic resection (5.6% vs 14.0%, P = 0.0345)[50]. 
Although single TACE session does not significantly 
increase the risk of  exacerbation of  CHB[51], repeated 
TACE can reactivate HBV replication[52]. Although high 
pre-TACE HBV viral load was reported to be associated 
with frequent hepatitis exacerbation, most exacerbations 
responded well to on-demand antiviral therapy and thus, 
mortality was not found to be increased by hepatitis ex-
acerbation[7]. However, it is recommended to commence 
prophylactic antiviral agents before TACE to minimize 
the risk of  HBV reactivation in the HBV-related HCC 
patients with detectable HBV DNA irrespective of  trans-
aminase level by international guidelines[53-55].

HBV VIRAL LOAD AND ANTIVIRAL 
THERAPY AFFECT THE OVERALL 
SURVIVAL OF HBV-RELATED HCC
In the REVEAL-HBV study[56], the mortality (per 100000 
person-years) increased with baseline HBV viral load (in 
copies/mL) ranging from 9 (< 300), 48 (3.0 × 102-9.9 × 
103), 75 (1.0 × 104-9.9 × 104), 143 (1.0 × 105-9.9 × 105), 
to 267 (≥ 1 × 106) for chronic liver disease and cirrhosis; 
and 73, 48, 174, 692, and 816, respectively, for HCC[42]. 
In multivariate Cox regression analyses of  risk factors 
predicting progression to mortality, increasing HBV viral 
load was the strongest independent predictor of  death 
from chronic liver disease and cirrhosis, and was second 
to cirrhosis in predicting death from HCC[42]. In addi-
tion, in our previous study, a high HBV viral load prior 
to TACE had an adverse effect on overall survival (P = 
0.021; HR =1.725), high cancer progression-related mor-
tality (P = 0.014; HR = 1.936), and hepatic failure-related 
mortality related to cancer progression (P = 0.005, HR = 
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3.908)[7]. Thus, the use of  prophylactic antiviral therapy 
in the HCC patients treated with TACE is recommended 
not only to prevent HBV reactivation but also to prevent 
HCC progression[7].

Theoretically, adjustment in hepatic function may not 
only affect survival directly but also indirectly by influenc-
ing the patient’s tolerance to various treatments for HCC 
recurrence. Antiviral therapy facilitated postoperative viral 
clearance, increased remnant liver volume, and augment-
ed hepatocyte regeneration in HCC patients associated 
with active viral replication of  HBV, which significantly 
enhanced the tolerance to following therapy for HCC 
recurrence[57]. HBV evades the innate immune response 
to persist by simply not inducing it[58]. However, antiviral 
treatment can overcome CD8+ T cell hyporesponsiveness 
in chronic HBV infection[59] and may restore liver regen-
eration through reducing the epigenetic dysregulation of  
liver regeneration signals by HBx[60]. Indeed, recent meta-
analysis has shown that antiviral therapy has positive ef-
fects after the curative treatment of  HBV-related HCC in 
terms of  HCC recurrence, liver-related mortality (0% vs 
8%; OR = 0.13, 95%CI: 0.02-0.69, P = 0.02) and overall 
survival (38% vs 42%; OR = 0.27, 95%CI: 0.14-0.50, P < 
0.001)[27].

CONCLUSION
Accumulating data have shown that a high HBV viral 
load has an adverse effect on overall survival, and that 
this is associated with the rapid progression of  HCC after 
initial treatment, and following cancer progression-related 
worsening of  hepatic function. Antiviral therapy may 
serve as a cost-effective and favorable alternative adju-
vant therapy to improve the clinical outcomes of  patients 
with HBV-related HCC. Given the strong relationship 
between high HBV viral load and poor survival outcome 
of  HCC patients due to cancer progression, it is expected 
that long-term antiviral therapy results in the long-lasting 
suppression of  HBV replication, control of  inflamma-
tion, reduction in HCC progression, and ultimately in 
improved overall survival.

REFERENCES
1 Beasley RP. Hepatitis B virus. The major etiology of he-

patocellular carcinoma. Cancer 1988; 61: 1942-1956 [PMID: 
2834034]

2 Bosch FX, Ribes J, Cléries R, Díaz M. Epidemiology of hepa-
tocellular carcinoma. Clin Liver Dis 2005; 9: 191-211, v [PMID: 
15831268 DOI: 10.1016/j.cld.2004.12.009]

3 Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman 
D. Global cancer statistics. CA Cancer J Clin 2011; 61: 69-90 
[PMID: 21296855 DOI: 10.3322/caac.20107caac.20107]

4 Li SH, Guo ZX, Xiao CZ, Wei W, Shi M, Chen ZY, Cai MY, 
Zheng L, Guo RP. Risk factors for early and late intrahepatic 
recurrence in patients with single hepatocellular carcinoma 
without macrovascular invasion after curative resection. 
Asian Pac J Cancer Prev 2013; 14: 4759-4763 [PMID: 24083739]

5 Cha C, Dematteo RP. Molecular mechanisms in hepato-
cellular carcinoma development. Best Pract Res Clin Gas-
troenterol 2005; 19: 25-37 [PMID: 15757803 DOI: 10.1016/

12042 September 14, 2014|Volume 20|Issue 34|WJG|www.wjgnet.com

Yu SJ et al . HBV and prognosis of HCC



20 Ma Y, Yu J, Chan HL, Chen YC, Wang H, Chen Y, Chan CY, 
Go MY, Tsai SN, Ngai SM, To KF, Tong JH, He QY, Sung JJ, 
Kung HF, Cheng CH, He ML. Glucose-regulated protein 78 
is an intracellular antiviral factor against hepatitis B virus. 
Mol Cell Proteomics 2009; 8: 2582-2594 [PMID: 19671925 DOI: 
10.1074/mcp.M900180-MCP200]

21 Rao RV, Peel A, Logvinova A, del Rio G, Hermel E, Yokota T, 
Goldsmith PC, Ellerby LM, Ellerby HM, Bredesen DE. Cou-
pling endoplasmic reticulum stress to the cell death program: 
role of the ER chaperone GRP78. FEBS Lett 2002; 514: 122-128 
[PMID: 11943137 DOI: 10.1016/S0014-5793(02)02289-5]

22 Lim SO, Park SG, Yoo JH, Park YM, Kim HJ, Jang KT, Cho 
JW, Yoo BC, Jung GH, Park CK. Expression of heat shock 
proteins (HSP27, HSP60, HSP70, HSP90, GRP78, GRP94) 
in hepatitis B virus-related hepatocellular carcinomas and 
dysplastic nodules. World J Gastroenterol 2005; 11: 2072-2079 
[PMID: 15810071]

23 Zhu X, Chen L, Fan W, Lin MC, Tian L, Wang M, Lin S, 
Wang Z, Zhang J, Wang J, Yao H, Kung H, Li D. An intronic 
variant in the GRP78, a stress-associated gene, improves 
prediction for liver cirrhosis in persistent HBV carriers. PLoS 
One 2011; 6: e21997 [PMID: 21779363 DOI: 10.1371/journal.
pone.0021997]

24 Zhu X, Zhang J, Fan W, Wang F, Yao H, Wang Z, Hou S, 
Tian Y, Fu W, Xie D, Zhu W, Long J, Wu L, Zheng X, Kung 
H, Zhou K, Lin MC, Luo H, Li D. The rs391957 variant cis-
regulating oncogene GRP78 expression contributes to the 
risk of hepatocellular carcinoma. Carcinogenesis 2013; 34: 
1273-1280 [PMID: 23416888 DOI: 10.1093/carcin/bgt061]

25 Ito Y, Miyoshi E, Takeda T, Nagano H, Sakon M, Noda K, 
Tsujimoto M, Monden M, Matsuura N. Linkage of elevated 
ets-2 expression to hepatocarcinogenesis. Anticancer Res 
2002; 22: 2385-2389 [PMID: 12174931]

26 Kudo M. Will Gd-EOB-MRI change the diagnostic algo-
rithm in hepatocellular carcinoma? Oncology 2010; 78 Suppl 
1: 87-93 [PMID: 20616589 DOI: 10.1159/000315235]

27 Wong JS, Wong GL, Tsoi KK, Wong VW, Cheung SY, Chong 
CN, Wong J, Lee KF, Lai PB, Chan HL. Meta-analysis: the ef-
ficacy of anti-viral therapy in prevention of recurrence after 
curative treatment of chronic hepatitis B-related hepatocel-
lular carcinoma. Aliment Pharmacol Ther 2011; 33: 1104-1112 
[PMID: 21488914 DOI: 10.1111/j.1365-2036.2011.04634.x]

28 Adachi E, Maeda T, Matsumata T, Shirabe K, Kinukawa N, 
Sugimachi K, Tsuneyoshi M. Risk factors for intrahepatic 
recurrence in human small hepatocellular carcinoma. Gas-
troenterology 1995; 108: 768-775 [PMID: 7875479 DOI: 10.1016
/0016-5085(95)90450-6]

29 Poon RT, Fan ST, Ng IO, Lo CM, Liu CL, Wong J. Different 
risk factors and prognosis for early and late intrahepatic re-
currence after resection of hepatocellular carcinoma. Cancer 
2000; 89: 500-507 [PMID: 10931448 DOI: 10.1002/1097-0142(
20000801)89:3<500::AID-CNCR4>3.0.CO;2-O]

30 Yang T, Lu JH, Zhai J, Lin C, Yang GS, Zhao RH, Shen F, 
Wu MC. High viral load is associated with poor overall 
and recurrence-free survival of hepatitis B virus-related 
hepatocellular carcinoma after curative resection: a prospec-
tive cohort study. Eur J Surg Oncol 2012; 38: 683-691 [PMID: 
22621971 DOI: 10.1016/j.ejso.2012.04.010]

31 Miao RY, Zhao HT, Yang HY, Mao YL, Lu X, Zhao Y, Liu 
CN, Zhong SX, Sang XT, Huang JF. Postoperative adjuvant 
antiviral therapy for hepatitis B/C virus-related hepato-
cellular carcinoma: a meta-analysis. World J Gastroenterol 
2010; 16: 2931-2942 [PMID: 20556841 DOI: 10.3748/wjg.v16.
i23.2931]

32 Zimmerman MA, Ghobrial RM, Tong MJ, Hiatt JR, Camer-
on AM, Busuttil RW. Antiviral prophylaxis and recurrence 
of hepatocellular carcinoma following liver transplanta-
tion in patients with hepatitis B. Transplant Proc 2007; 39: 
3276-3280 [PMID: 18089370 DOI: 10.1016/j.transproceed.200
7.07.085]

33 Li M, Lu C, Cheng J, Zhang J, Cao C, Xu J, Xu J, Pan H, 
Zhong B, Tucker S, Wang D. Combination therapy with 
transarterial chemoembolization and interferon-alpha com-
pared with transarterial chemoembolization alone for hepa-
titis B virus related unresectable hepatocellular carcinoma. 
J Gastroenterol Hepatol 2009; 24: 1437-1444 [PMID: 19486255 
DOI: 10.1111/j.1440-1746.2009.05863.x]

34 Ikeda K, Arase Y, Kobayashi M, Someya T, Hosaka T, 
Saitoh S, Sezaki H, Akuta N, Suzuki F, Suzuki Y, Kumada H. 
Hepatitis B virus-related hepatocellular carcinogenesis and 
its prevention. Intervirology 2005; 48: 29-38 [PMID: 15785087 
DOI: 10.1159/000082092]

35 van der Eijk AA, Niesters HG, Hansen BE, Heijtink RA, 
Janssen HL, Schalm SW, de Man RA. Quantitative HBV 
DNA levels as an early predictor of nonresponse in chronic 
HBe-antigen positive hepatitis B patients treated with inter-
feron-alpha. J Viral Hepat 2006; 13: 96-103 [PMID: 16436127 
DOI: 10.1111/j.1365-2893.2005.00661.x]

36 Tateishi R, Shiina S, Teratani T, Obi S, Sato S, Koike Y, Fu-
jishima T, Yoshida H, Kawabe T, Omata M. Percutaneous 
radiofrequency ablation for hepatocellular carcinoma. An 
analysis of 1000 cases. Cancer 2005; 103: 1201-1209 [PMID: 
15690326 DOI: 10.1002/cncr.20892]

37 Wu FS, Zhao WH, Liang TB, Ma ZM, Teng LS, Wang M, 
Zheng SS. Survival factors after resection of small hepato-
cellular carcinoma. Hepatobiliary Pancreat Dis Int 2005; 4: 
379-384 [PMID: 16109520]

38 Bruix J, Sherman M; Practice Guidelines Committee, 
American Association for the Study of Liver Diseases. Man-
agement of hepatocellular carcinoma. Hepatology 2005; 42: 
1208-1236 [PMID: 16250051 DOI: 10.1002/hep.20933]

39 Chen G, Lin W, Shen F, Iloeje UH, London WT, Evans AA. 
Past HBV viral load as predictor of mortality and morbidity 
from HCC and chronic liver disease in a prospective study. 
Am J Gastroenterol 2006; 101: 1797-1803 [PMID: 16817842]

40 Kim CH, Um SH, Seo YS, Jung JY, Kim JD, Yim HJ, Keum 
B, Kim YS, Jeen YT, Lee HS, Chun HJ, Kim CD, Ryu HS. 
Prognosis of hepatitis B-related liver cirrhosis in the era of 
oral nucleos(t)ide analog antiviral agents. J Gastroenterol 
Hepatol 2012; 27: 1589-1595 [PMID: 22554121 DOI: 10.1111/
j.1440-1746.2012.07167.x]

41 Mommeja-Marin H, Mondou E, Blum MR, Rousseau F. 
Serum HBV DNA as a marker of efficacy during therapy 
for chronic HBV infection: analysis and review of the litera-
ture. Hepatology 2003; 37: 1309-1319 [PMID: 12774009 DOI: 
10.1053/jhep.2003.50208]

42 Chen CJ, Yang HI, Iloeje UH. Hepatitis B virus DNA levels 
and outcomes in chronic hepatitis B. Hepatology 2009; 49: 
S72-S84 [PMID: 19399801 DOI: 10.1002/hep.22884]

43 Li N, Lai EC, Shi J, Guo WX, Xue J, Huang B, Lau WY, Wu 
MC, Cheng SQ. A comparative study of antiviral therapy 
after resection of hepatocellular carcinoma in the immune-
active phase of hepatitis B virus infection. Ann Surg Oncol 
2010; 17: 179-185 [PMID: 19727956 DOI: 10.1245/s10434-009-
0694-z]

44 Peng CY, Chien RN, Liaw YF. Hepatitis B virus-related 
decompensated liver cirrhosis: benefits of antiviral therapy. 
J Hepatol 2012; 57: 442-450 [PMID: 22504333 DOI: 10.1016/
j.jhep.2012.02.033]

45 Liaw YF, Sheen IS, Lee CM, Akarca US, Papatheodoridis 
GV, Suet-Hing Wong F, Chang TT, Horban A, Wang C, 
Kwan P, Buti M, Prieto M, Berg T, Kitrinos K, Peschell K, 
Mondou E, Frederick D, Rousseau F, Schiff ER. Tenofovir 
disoproxil fumarate (TDF), emtricitabine/TDF, and enteca-
vir in patients with decompensated chronic hepatitis B liver 
disease. Hepatology 2011; 53: 62-72 [PMID: 21254162 DOI: 
10.1002/hep.23952]

46 Yeo W, Chan PK, Zhong S, Ho WM, Steinberg JL, Tam JS, 
Hui P, Leung NW, Zee B, Johnson PJ. Frequency of hepatitis 
B virus reactivation in cancer patients undergoing cytotoxic 

12043 September 14, 2014|Volume 20|Issue 34|WJG|www.wjgnet.com

Yu SJ et al . HBV and prognosis of HCC



chemotherapy: a prospective study of 626 patients with 
identification of risk factors. J Med Virol 2000; 62: 299-307 
[PMID: 11055239]

47 Leaw SJ, Yen CJ, Huang WT, Chen TY, Su WC, Tsao CJ. 
Preemptive use of interferon or lamivudine for hepatitis B 
reactivation in patients with aggressive lymphoma receiv-
ing chemotherapy. Ann Hematol 2004; 83: 270-275 [PMID: 
15060745 DOI: 10.1007/s00277-003-0825-8]

48 Thia TJ, Lui HF, Ooi LL, Chung YF, Chow PK, Cheow PC, 
Tan YM, Chow WC. A study into the risk of exacerbation 
of chronic hepatitis B after liver resection for hepatocellu-
lar carcinoma. J Gastrointest Surg 2007; 11: 612-618 [PMID: 
17468919 DOI: 10.1007/s11605-007-0121-3]

49 Huang G, Lai EC, Lau WY, Zhou WP, Shen F, Pan ZY, Fu 
SY, Wu MC. Posthepatectomy HBV reactivation in hepatitis 
B-related hepatocellular carcinoma influences postopera-
tive survival in patients with preoperative low HBV-DNA 
levels. Ann Surg 2013; 257: 490-505 [PMID: 22868358 DOI: 
10.1097/SLA.0b013e318262b218]

50 Dan JQ, Zhang YJ, Huang JT, Chen MS, Gao HJ, Peng ZW, 
Xu L, Lau WY. Hepatitis B virus reactivation after radiofre-
quency ablation or hepatic resection for HBV-related small 
hepatocellular carcinoma: a retrospective study. Eur J Surg 
Oncol 2013; 39: 865-872 [PMID: 23597497 DOI: 10.1016/
j.ejso.2013.03.020]

51 Park JW, Park KW, Cho SH, Park HS, Lee WJ, Lee DH, Kim 
CM. Risk of hepatitis B exacerbation is low after transcath-
eter arterial chemoembolization therapy for patients with 
HBV-related hepatocellular carcinoma: report of a prospec-
tive study. Am J Gastroenterol 2005; 100: 2194-2200 [PMID: 
16181368 DOI: 10.1111/j.1572-0241.2005.00232.x]

52 Jang JW, Choi JY, Bae SH, Kim CW, Yoon SK, Cho SH, Yang 
JM, Ahn BM, Lee CD, Lee YS, Chung KW, Sun HS. Tran-
sarterial chemo-lipiodolization can reactivate hepatitis B 
virus replication in patients with hepatocellular carcinoma. 

J Hepatol 2004; 41: 427-435 [PMID: 15336446 DOI: 10.1016/
j.jhep.2004.05.014]

53 Lok AS, McMahon BJ. Chronic hepatitis B: update 2009. 
Hepatology 2009; 50: 661-662 [PMID: 19714720 DOI: 10.1002/
hep.23190]

54 European Association For The Study Of The Liver. EASL 
Clinical Practice Guidelines: management of chronic hepa-
titis B. J Hepatol 2009; 50: 227-242 [PMID: 19054588 DOI: 
10.1016/j.jhep.2008.10.001]

55 Liaw YF, Leung N, Kao JH, Piratvisuth T, Gane E, Han 
KH, Guan R, Lau GK, Locarnini S. Asian-Pacific consensus 
statement on the management of chronic hepatitis B: a 2008 
update. Hepatol Int 2008; 2: 263-283 [PMID: 19669255 DOI: 
10.1007/s12072-008-9080-3]

56 Iloeje UH, Yang HI, Jen CL, Su J, Wang LY, You SL, Chen 
CJ. Risk and predictors of mortality associated with chronic 
hepatitis B infection. Clin Gastroenterol Hepatol 2007; 5: 
921-931 [PMID: 17678844 DOI: 10.1016/j.cgh.2007.06.015]

57 Yu LH, Li N, Cheng SQ. The Role of Antiviral Therapy for 
HBV-Related Hepatocellular Carcinoma. Int J Hepatol 2011; 
2011: 416459 [PMID: 21994855 DOI: 10.4061/2011/416459]

58 Chisari FV, Isogawa M, Wieland SF. Pathogenesis of hepa-
titis B virus infection. Pathol Biol (Paris) 2010; 58: 258-266 
[PMID: 20116937 DOI: 10.1016/j.patbio.2009.11.001]

59 Boni C, Penna A, Ogg GS, Bertoletti A, Pilli M, Cavallo C, 
Cavalli A, Urbani S, Boehme R, Panebianco R, Fiaccadori 
F, Ferrari C. Lamivudine treatment can overcome cytotoxic 
T-cell hyporesponsiveness in chronic hepatitis B: new per-
spectives for immune therapy. Hepatology 2001; 33: 963-971 
[PMID: 11283861 DOI: 10.1053/jhep.2001.23045]

60 Park ES, Park YK, Shin CY, Park SH, Ahn SH, Kim DH, Lim 
KH, Kwon SY, Kim KP, Yang SI, Seong BL, Kim KH. Hepa-
titis B virus inhibits liver regeneration via epigenetic regula-
tion of urokinase-type plasminogen activator. Hepatology 
2013; 58: 762-776 [PMID: 23483589 DOI: 10.1002/hep.26379]

P- Reviewer: Choe BH, Hashimoto N, Sotiropoulos GC, Zhu X    
S- Editor: Ma YJ    L- Editor: A    E- Editor: Ma S

12044 September 14, 2014|Volume 20|Issue 34|WJG|www.wjgnet.com

Yu SJ et al . HBV and prognosis of HCC



                                      © 2014 Baishideng Publishing Group Inc. All rights reserved.

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA

Telephone: +1-925-223-8242
Fax: +1-925-223-8243

E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx

http://www.wjgnet.com

I S S N  1 0  0 7  -   9  3 2  7

9    7 7 1 0  07   9 3 2 0 45

3  4


	12039.pdf
	WJGv20i34-Back Cover.pdf

