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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.
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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™. The patients with HCC mostly have underlying
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chronic liver disease including liver cirthosis™. 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', which
results in a 5-year survival of about 40%'”, Several risk
factors including tumor status such as tumor size, extent
O 2s well as hepatic
functional parameters are reported to be related to an in-

and presence of vascular invasion

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 reportedm. 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
HBYV viral load is a predictor of postoperative recurrence
of HCC™ as well as another tisk factor for de novo HCC
developmentw’m have been accumulating,. Among known
various risk factors for recurrent HCC after treatment,
HBYV 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™ "' or progression of HCC after TACE™",
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 (> 10° copies/mL) before transplan-
tation were reported to be associated with frequent HCC
recurrence after transplantation!. Tt is well recognized
that there are two different types of HCC recurrence:
eatly 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!™, 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
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hepatitism. 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
DNAM"", Alternatively, HBV replication can indirectly
induce MDM?2 and p53 polymorphisms, and chromosom-
al instability, and chronic hepatic inflammation, which
leads to hepatic fibrosis and hepatocarcinogenesis by
triggering immune responses“()]. 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”. GRP78 pathway is one
of the most important responders to disease-associated

21

stress”! and might play an important role in the stepwise

progression of HBV-related hepatocarcinogenesis[22].
Recently, Zhu e a/* has reported that rs430397 poly-
morphism of GRP7§ 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®!,
Ets-2 expression has been associated with hepatic cell re-
generation and also with the development of HCCP,
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 hepatocytesm. In addition, recurrent HCC
can cause hepatic functional deterioration through bile

duct obstruction or portal vein thrombosis'”.

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” . Well-
known risk factors for HCC recurrence including tumor
status (eg., tumor number, extent, Edmondson’s grade,
presence of vascular invasion), AFP level, albumin level
and the presence of cirrhosis; which were all irreversible
factors™”. 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”. Recent meta-analysis has shown
that antiviral therapy is advantageous in reducing the risk
of HCC recurrence after curative treatment for 41%°".
Multivatiate 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)"". In another
meta-analysis, antiviral therapy reduced both “early” and
“late” HCC recurrence after surgical resection or radio-
frequency ablation (RFA) P Tn 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 prophylaxisml.
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-¢ treatment
reduced recurrence and improved the survival of patients
with HBV-related HCC after TACE"™. Even though
interferon-o could reduce the HBV viral load™, possible
antitumor efficacy of interferon-or might also relate to the
prevention of HCC progression after TACE"™. 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 dysfunctionm. 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.

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™", Tn
a follow-up study of 2763 HBsAg-seropositive adults in
China, Chen ef a” 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 groupm]. In a large meta-analysis of 26
intervention studies including 3428 treated patients, his-
tological grades were significantly associated with serum
HBYV viral load at study entry (» = 0.78; P = 0.0001) and
at the end of treatment (» = 0.71; P = 0.003)[4”. Morte im-
portantly, improvement in histological grade was strongly
associated with a decrease in serum HBV DNA loads (»
= 0.96; P = 0.001)". 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 cm’/m” 25 35.8 £ 56.0 cm’/m?) at the sixth
post-operative month™. 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-
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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
The clinical spectrum of reactivated HBV on hepatic
injury in HBV-related HCC patients vaties; it may range
from asymptomatic hepatitis to acute liver failure*".
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!™.
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™. Huang et al*” demonstrated that HBV reactiva-
tion occurred after a partial hepatectomy, even in patients
with a low preoperative HBV viral load (< 2000 TU/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% os 14.0%, P = 0.0345)"",
Although single TACE session does not significantly
increase the risk of exacerbation of CHBP", repeated
TACE can reactivate HBV replication[szl. Although high
pre-TACE HBYV 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”!. 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-

. . . . . 53-55
aminase level by international guidelines™ ™,

HBV VIRAL LOAD AND ANTIVIRAL
THERAPY AFFECT THE OVERALL

SURVIVAL OF HBV-RELATED HCC

In the REVEAL-HBV study™, the mortality (per 100000
person-years) increased with baseline HBV viral load (in
copies/mL) ranging from 9 (< 300), 48 (3.0 X 107-9.9 x
107, 75 (1.0 % 10-9.9 x 10%, 143 (1.0 x 10>-9.9 x 10°),
to 267 (= 1 X 106) for chronic liver disease and cirrhosis;
and 73, 48, 174, 692, and 816, respectively, for HCC™,
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™. 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 =

September 14, 2014 | Volume 20 | Issue 34 |



Yu SJ et a/. HBV and prognosis of HCC

3.908)". 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 progressionm.

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””. HBV evades the innate immune response
to persist by simply not inducing it™. However, antiviral
treatment can overcome CD8" T cell hyporesponsiveness
in chronic HBV infection™
eration through reducing the epigenetic dysregulation of

! and may restore liver regen-

liver regeneration signals by HBx™". 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% »s
8%; OR = 0.13, 95%CI: 0.02-0.69, P = 0.02) and overall
sutvival (38% »s 42%; OR = 0.27, 95%CI: 0.14-0.50, P <
0.001)"".

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.
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