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With respect to hepatitis B virus (HBV)-related

hepatocellular carcinoma (HCC), primary, secondary, and

tertiary prevention measures have been or should be

adopted. In primary prevention, behavioral patterns

represent an important risk factor for HBV infection and

should be controlled, discouraging those favoring infection.

Interferon treatment shows a modest effect in reducing

HCC risk in treated patients, but the data obtained cannot

be converted in clinical practice. Nucleoside analogs

significantly reduce, but do not abolish, HCC risk in

patients with cirrhosis, and should therefore be used in

patients with cirrhosis and also to diminish the risk of the

other potential complications. With respect to secondary

prevention, surveillance with semiannual ultrasound

examination is indicated in patients with HBV-related

cirrhosis as well as in other subgroups of patients,

depending on racial and geographical pattern. Finally, the

role of interferon in tertiary prevention of HCC relapse after

radical treatment is still under debate; some evidence in

favor of the treatment is present, but side effects due to

toxicity are frequent and severe enough to limit patients’

compliance substantially. As there is definitely no

agreement on the efficacy and cost-effectiveness of

antiviral treatment in HCC prevention, there is still a

need for well-constructed, large size, and randomized

prospective trials to confirm what is still required based on

expert opinion rather than on sound scientific evidence.
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Introduction
Hepatitis B virus (HBV) infection represents one of the

main causes of liver cirrhosis and hepatocellular carcinoma

(HCC) worldwide, particularly in Asia and sub-Saharan

Africa. Global estimates indicate that approximately one-

third of the world population (two billion people) has

been infected by HBV and more than 350 000 million

(6% of the world population) are chronic carriers. After

acute infection, up to 10% of adults and 30–90% of

infants develop chronic hepatitis, a condition that may

lead to liver cirrhosis and HCC (with a relative risk with

respect to the uninfected population ranging from 5 to

96%). HBV-related HCCs account for 15% in developed

countries and 80–90% in Africa and Asia, where HBV

infection is endemic and characterized by a high rate of

vertical transmission. Overall, on worldwide basis, HBV is

the etiologic attributable factor in more than 50% of the

cases of HCC (Perz et al., 2006). In Italy, HBV-related

HCC accounts for approximately 10% of the cases (the

more accurate estimates indicate a share in 12% of the

cases), with negligible variability over time up to 2008,

and the cumulative probability of HCC at 5 years in HBV-

related cirrhosis ranges between 9 and 25%. Coinfection

with hepatitis C virus (HCV) or hepatitis delta virus

almost doubles the risk (Chiaramonte et al., 1999;

Benvegnù and Alberti, 2001; Stroffolini et al., 2005;

Romeo et al., 2009).

HBV-related liver damage represents an ideal scenario for

HCC prevention; measures could be adopted to avoid the

infection, stop the evolution of chronic liver damage, and

interfere with the carcinogenesis process (primary pre-

vention), reach an early diagnosis of the disease

(secondary prevention), and even to reduce the risk of

HCC recurrence after primary treatment (tertiary pre-

vention). This study is devoted to describing the overall

scenario of prevention of HBV-related HCC, and to

identify the most feasible and efficient options.

Primary prevention
Behavioral patterns

Even though the risk of HBV infection becoming chronic

and eventually leading to HCC is higher for vertical

transmission, there are obvious considerations to be taken

with respect to avoiding the spread of HBV infection

through risky behavioral patterns such as unprotected

sexual intercourse or beauty treatments like tattooing and

body piercing. These beauty treatments are definitely
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increasing in popularity, and as they are definitely

associated with an increased risk of hepatitis virus

infection spreading (Mariano et al., 2004), it may be

expected that the proportion of cases of parenterally

transmitted hepatitis due to such exposure will increase

in the years to come. Therefore, specific efforts are

required to implement controls for the use of disposable

materials and for effective sterilization of instruments

used during beauty treatments, which should be also

discouraged in teenagers by targeted information cam-

paigns. The same is true with respect to risky sexual

behaviors and, in particular, to sexual tourism, which is

ethically detestable and represents one of the most

frequently documented risk factors for travel-related

hepatitis B (Keystone, 2005).

Vaccination

The first approach to HBV-related diseases and cancer

prevention is to limit the spread of viral infection in

primary prevention by the most powerful and cost-

effective method, that is, vaccination.

The earlier plasma-derived vaccines were developed in

the 1980s; in the 1990s second and third generation

vaccines, recombinant and more immunogenic, were

created to offer a higher degree of protection even in

immune-compromised patients and in nonresponders.

The most important issue for public health was

represented by the selection of the target population.

In the beginning, vaccination was offered only to at-risk

groups such as homosexuals, drug abusers, health care

workers, patients undergoing frequent transfusions or

hemodialysis, newborns of HBsAg-positive women,

household contacts of chronically infected patients. This

strategy, still adopted in some low-incidence developed

countries, was only partially effective. The modest results

obtained in reducing the burden of HBV-related diseases

might have been due to people migration, difficulty in

effectively reaching at-risk groups, as well as by HBV

prevalence and transmission in risk-free populations (30%

of HBsAg-positive patients have no risk factors in their

history). For this reason, besides widening the target of

vaccination campaigns offered to high-risk groups and

implementing public health campaigns, in 1991 the

World Health Organization recommended universal

vaccination to be introduced with the routine immuniza-

tion of newborns, infants, or adolescents. By 2006, 168

countries had already started a program of universal

vaccination, with an infant coverage of more than 80% in

131 of 168 countries (Zanetti et al., 2008; Beasley, 2009).

The initial results were shown in the changes of the

incidence and prevalence of HBV infection. In high

prevalence countries that first introduced vaccination

(Taiwan, Thailand, Namibia, and Gambia), the results

were outstanding. In Taiwan, where universal vaccination

was started in 1984, the HBcAb carrier rate among children

fell from 26 (1984) to 4% (1994); HBsAg carriers

decreased as well from 9.8 to 1.3%. Average mortality

for fulminant hepatitis showed a significant reduction

from 5.36 of 100 000 to 1.71 of 100 000. The same trends

were observed in other countries as well (Viviani et al.,
1999; Lee et al., 2003; Chan et al., 2004; Wichajarn et al.,
2008). In Gambia, a reduction in childhood HBsAg pre-

valence from 10 to 0.6% was obtained; whereas in

Malaysia, among children aged 7–12 years, a drop from

1.6 to 0.3% was observed.

A more recent serological survey was conducted in China

in 2006, and the results were compared with those of

1992. It showed that, after universal vaccine introduction

(and principally after the introduction of free of charge

vaccination of newborns in 2005), both HBsAg and anti-

HBc prevalence decreased in vaccinated cohorts in com-

parison to unvaccinated (2.1 vs. 9.4% and 8.5 vs. 41.1%,

respectively). Remarkably, among children younger than

5 years, born after the routine childhood immunization

recommendation, the prevalence was only 1.0%, with a

90% reduction. Despite being more impressive in younger

age classes, initial effects were seen even in the larger

population aged 1–59 years, with HBsAg prevalence

decreasing from 9.8 to 7.2% (Liang et al., 2009).

A corresponding decrease in HCC incidence and

mortality was shown in the Taiwanese pediatric popula-

tion (where primary liver cancer is sufficiently frequent

to be studied). In the decade of 1984–1994, HCC

incidence fell from 0.7 to 0.36% and related mortality

from 0.8 to 0.3% (Chang et al., 1997); the same was

described in Thailand (Wichajarn et al., 2008).

Good results, even if less impressive, as the incidence of

HBV infection and of HBV-related HCC in children is

lower, were reported in intermediate prevalence coun-

tries, like Malaysia (Bhimma et al., 2003) and Italy

(Bonanni et al., 2003). Our vaccination program started in

1991; after 10 years acute hepatitis incidence had fallen

from 11 to 1.6 of 100 000 for infants and from 17 to 0.5 for

adolescents. No data are available yet on HCC, but we

can imagine a further shrinkage in the percentage of

HBV-related liver cancer, which could however be

tempered by the arrival of immigrants to Italy from

medium to high risk countries (Fabris et al., 2008; Majori

et al., 2008; Coppola et al., 2010; Tafuri et al., 2010).

In low prevalence countries the trend is similar, but the

most interesting data are derived from relatively high-risk

subgroups. In the United States, overall the incidence of

infection in young people dropped from 3 to 0.19 of

100 000; and in Alaska, where the infection rate in

children was 10% and HCC had an average prevalence

of 1.9 of 100 000, after the vaccination era the figures

became 1.5% and about 0, respectively. The same hap-

pened in Georgia, a country that had registered an

incidence of HBV higher than other nations due to the

high number of Asiatic immigrants.
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Cost-effectiveness analysis (Hung and Chen, 2009;

Plymoth et al., 2009) confirm both the efficacy of uni-

versal vaccination in reducing long-term sequelae of acute

hepatitis B infection (by more than 80%) and its cost-

effectiveness, by means of reducing HCC death and

chronic illnesses.

Treatment of chronic HBV-related liver diseases

Interferon

Studies on the natural history of chronic HBV infection

have shown that active HBV replication contributes to

the development of acute hepatitis flare, hepatic decom-

pensation, cirrhosis, and HCC. Theoretically, cessation of

HBV replication may reduce the risk of complications and

improve prognosis (Chu, 2000). This aspect has been

supported by two large studies: in the former, a

prospective cohort study with 11 years of follow-up, Chen

et al. (2006) observed that there was a significant increase

in HCC-related mortality across viral load categories, with

a relative risk for HCC mortality in the low viral load

group of 1.7 (95% CI: 0.5–5.7) compared with 11.2 (3.6–

35.0) in the high viral load group. In the latter (the

REVEAL study), a direct correlation between baseline

HBV-DNA levels and the incidence of HCC was shown

(Chen et al., 2009) and elevated serum HBV-DNA levels

(> 10 000 copies/ml) were identified as a strong predictor

of HCC evolution, independently of HBe status, serum

alanine aminotransferase level, and presence or absence

of liver cirrhosis. HBeAb-positivity is believed to correlate

with a lower viral load and to indicate a favorable outcome

and a lower risk of HCC development (Fattovich et al.,
1986; Di Marco et al., 1999), whereas, in contrast, an

increased risk of HCC is associated with HBeAg-

positivity (Yang et al., 2002). These results suggested

that a continuous antiviral therapy, aimed to suppress

viral load, may reduce the risk of complications from HBV

infection, including tumor development, and the rate of

disease progression (Lok, 2004).

Interferon (IFN), beyond its activity in reducing viral

load, has other additional mechanisms of activity that

could be of interest in reducing cancer risk. It downregu-

lates tumor growth, induces over-expression of adhe-

sion molecules, boosts NK lymphocyte activity, increases

spontaneous cytotoxicity, has antiangiogenetic activity,

blocks the Jack/Stats pathway, and induces upregulation

of the HLA-MHC1 system in tumor cells (Jonasch and

Haluska, 2001; Gresser, 2007).

IFN-a has been used in the treatment of chronic

hepatitis B for decades and beneficial effects including

HBeAg/HBV-DNA seroclearance, reduction of HCC

development, and better complication-free survival have

been documented. However, the effect on the prevention

of cirrhosis and HCC development was controversial,

particularly in earlier studies. In Yuen’s experience, no

long-term benefit was shown (Yuen et al., 2001) and

Bonino, in his study on HCV-related hepatitis, did not

observe any protective effect of IFN in antiHBc-positive

patients (Bonino et al., 1997). On the other hand, Lin et al.
(1999) and Ikeda et al. (1998) described a significant

reduction of HCC incidence after IFN treatment. The

major reasons for the inconsistency of the data are

the relatively small sample size included in the studies, the

low response rate, the lack of adequate controls, the short

follow-up period, and different patient age at enrollment.

Later studies were aimed at clarifying the matter. In a

study by Lin et al. (2007), the long term outcome in 233

INF-treated patients was compared with that observed in

a 1 : 1 well-matched untreated control population. The

cumulative incidence of cirrhosis at the end of 15 years of

follow-up (median 6.8 years; range, 1.1–16.5 years) was

17.8% in the IFN-treated patients versus 33.7% (P =

0.041) in those untreated. The incidence of HCC was

significantly higher in the control group than in the IFN

group (P = 0.011), and was highest in nonseroconverters

of the control group. This finding was also confirmed

when only patients with preexisting cirrhosis were consi-

dered (58.9 vs. 19.7%, P = 0.0086), but not in patients

without preexisting cirrhosis (2.3 vs. 2.1%), thus showing

that the more advanced the disease, the higher is the

chance of modifying the disease natural history. On

multivariate analysis, IFN therapy (P = 0.027) was identi-

fied as an independent protective factor against the

development of HCC.

In the last few years several meta-analysis were carried

out to overcome the problem of the variability in the

results obtained in the studies and to confirm or deny the

role of IFN in HCC prevention.

Cammà et al. (2001) in their meta-analysis identified

three randomized controlled trials and 15 nonrandomized

controlled trials comparing IFN-treated and untreated

patients with cirrhosis. First of all, a remarkable hetero-

geneity was detected among studies, with variable IFN

schedules being used, both with respect to the total dose

and the length of treatment.

The rate of HCC in treated and untreated patients with

HBV-related cirrhosis was reported in seven studies,

including 1505 patients with 122 observed HCC cases.

The administration of IFN decreased the rate of HCC

development in all trials, but a significant difference was

observed in only three studies. The pooled estimate of

the preventive effect of treatment was in favor of IFN

(P < 0.001). As the seven studies showed inconsistency,

subgroup analyses were carried out in relation to the

ethnic origin of patients (European vs. Oriental studies).

Consistent results were observed only when assessing

data pooled from European reports in which no pre-

ventive effect for HCC was shown. Cammà et al. (2001)

concluded that IFN prevents or delays the development

of HCC in patients with HCV-related cirrhosis (also

investigated in the meta-analysis), whereas in HBV-

related cirrhosis it does not.
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In the meta-analysis published by Sung et al. (2008), 12

studies enrolling patients treated with IFN versus

control, and five studies enrolling patients treated with

nucleoside analogs, were selected. The analysis showed

that the risk of HCC after IFN treatment was reduced by

34% but it is noteworthy that nucleoside analogs treat-

ment showed a more profound reduction in HCC, reach-

ing 78%. However, these results have to be cautiously

interpreted given that only five studies were available in

the literature using antiviral agents. Again, beneficial

effects were more significant among patients with early

cirrhosis than among those without cirrhosis. None of

these studies assessed HCC development in relation to

HBeAg status after treatment (i.e., number of HCC cases

with or without HBeAg seroconversion). This meta-

analysis has many limitations: small number of rando-

mized controlled trials and suboptimal quality, and no

studies in which pegylated IFN was used.

An additional meta-analysis was published by Yang et al.
(2009). The author selected 12 controlled trials, includ-

ing 2082 patients, comparing IFN with no treatment, and

concluded that IFN prevents or delays the development

of liver cirrhosis and HCC over the long-term in patients

with chronic hepatitis B. Their results were somewhat

different from the meta-analysis published in 2001 by

Cammà et al., the results of which showed that when

assessing data from five European reports, the overall

preventive effects of IFN were not significant. But the

five studies were relatively small and included only 412

patients in total, 189 patients in the IFN–treated group

and 253 patients in the untreated group. In Yang’s meta-

analysis, 2082 patients from many different regions, not

limited to Europe, were included and an amplified

preventive effect of IFN was observed, thus confirming

the benefit exerted by IFN treatment on the prevention

of liver cirrhosis and HCC.

To sum up, these studies suggest a potential benefit of

treatment in reducing the risk of HCC development, but

the data are still not sound enough to change the current

guidelines.

Nucleos(t)ides analogs

As far as nucleos(t)ide analogs are concerned, their role in

preventing HCC has been thoroughly investigated but

the largest number of studies available considered only

lamivudine, as it was the first antiviral agent chronically

administered to reduce viral load in patients with chronic

HBV-related liver disease.

In 2004, Liaw et al. (2004) presented the results of the

CALM study (for the Cirrhosis Asian Lamivudine Multi-

centre Study Group), a large randomized controlled trial,

in which 651 patients with chronic hepatitis B, who

had histologically confirmed cirrhosis or advanced fibro-

sis, were randomly assigned in a 2 : 1 ratio to receive

lamivudine (100 mg per day; 436 patients) or placebo

(215 patients) for a maximum of 5 years. This study led

to two important conclusions about continuous lamivu-

dine treatment: (i) this strategy delayed clinical progres-

sion in patients with chronic hepatitis B and advanced

fibrosis or cirrhosis by significantly reducing the inci-

dence of hepatic decompensation; in fact, the Child-Pugh

score increased in 3.4% of the patients receiving

lamivudine versus 8.8% of those receiving placebo

(hazard ratio 0.45; P = 0.02) (ii) it reduced the risk of

HCC, which occurred in 3.9% of patients in the

lamivudine group and 7.4% of those in the placebo group

(hazard ratio 0.49; P = 0.047), therefore decreasing but

not abolishing HCC risk.

In the same year, in Italy the AISF (Italian Association

for the Study of Liver Disease) Lamivudine study

analyzed the virological and clinical events observed

during lamivudine therapy in patients with HBeAg-

negative chronic hepatitis. Patients who had cirrhosis

and who maintained virological response were less likely

to develop HCC (P < 0.001) and disease worsening

(P < 0.001) than those with viral breakthrough (Di Marco

et al., 2004). However, the risk of HCC was again reduced

but not abolished.

These data seem to have been recently confirmed by

another prospective study in which similar results were

obtained. The data were stratified according to the

underlying liver status and to the ontreatment viral

response during long-term lamivudine therapy in patients

with HBV-related liver disease. The cumulative inci-

dence of HCC in patients with sustained viral suppres-

sion was significantly lower than in patients with a

suboptimal response and in the controls (P = 0.002 and

0.005, respectively). A preventive effect of lamivudine

on the development of HCC was confirmed in patients

with compensated cirrhosis but was not observed in

patients without cirrhosis and with decompensated

cirrhosis (P = 0.446 and 0.123, respectively). Risk as-

sessment for the development of HCC is possible based

on the ontreatment viral response during long-term

lamivudine therapy in HBV-related liver disease (Eun

et al., 2010).

A large Japanese retrospective multicenter study re-

cruited 377 patients who received lamivudine; another

377 were selected as matched untreated controls. In the

lamivudine group, HCC occurred in four patients (1.1%)

with an incidence rate of 0.4% patients per year, whereas

in the control group HCC occurred in 50 patients (13.3%)

with an incidence rate of 2.5% per year. A comparison of

the cumulative HCC incidence between the two groups

by the Kaplan–Meier method showed a significantly

lower incidence of HCC in the lamivudine group

(P < 0.001; Matsumoto et al., 2005). Additional studies

confirmed these results in another case–control study,

142 HbeAg-positive patients treated with lamivudine

had a lower incidence of HCC and/or cirrhosis with
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respect to 124 controls (P = 0.03), the YMDD mutations

reducing the benefits of the lamivudine therapy (Yuen

et al., 2007).

From a recent meta-analysis of the randomized control-

led trials, recruiting overall 753 cirrhotic patients, the

number of events (HCC development) with nucleoside

analogs treatment (all analogs were considered) was 17 of

436 (3.8%) whereas 71 of 317 (22.4%) events were ob-

served without treatment, with a relative risk reduction

to 0.17 (95% CI: 0.04–0.79; Sung et al., 2008).

Moreover in the recent Papatheodoridis meta-analyses on

21 studies carried out in chronic hepatitis B patients

treated with nucleos(t)ide analogs the following results

emerged:

(1) HCC was diagnosed in 2.8 and 6.4% of treated and

untreated patients, respectively, during a 46 (32–

108) month period (P = 0.003);

(2) in 10.8 and 0.5% of nucleos(t)ide naive patients with

and without cirrhosis (P < 0.001)

(3) in 17.6 and 0% of lamivudine resistant patients with

and without cirrhosis (P < 0.001).

(4) HCC developed less frequently in nucleos(t)ide

naive patients compared with those without virolo-

gical remission (2.3 vs. 7.5%, P < 0.001);

(5) there was no difference between lamivudine-resis-

tant patients with or without virological response to

rescue therapy (5.9 vs. 8.8%, P = 0.466; Papatheo-

doridis et al., 2010).

Further data on the new nucleotide analogs are being

published. Lampertico et al. (2007) analyzed the outcomes

of a combination therapy with adefovir (10 mg) in addition

to lamivudine (100 mg) in lamivudine-resistant patients.

Among 94 HCC-free cirrhotic patients treated, 11 (12%)

developed de novo HCC after 3–38 months of treatment

(median 12 months). In six patients, HCC developed even

after serum HBV-DNA clearance, whereas in the other five

patients it developed in the presence of persistent viremia,

despite adefovir administration. The 4-year cumulative

probability of developing HCC was 15%.

The use of adefovir is at the moment considered a second

line or an add-on treatment after the development of

lamivudine resistance. Hosaka et al. (2010) identified

aspartate transaminase (AST) levels, the appearance of

YIDD mutations, and the presence of cirrhosis as

independent predictors of HCC development on multi-

variate analysis.

Secondary prevention
The need for surveillance of HCC in patients with

chronic liver damage, and specifically in cirrhosis, is by

now well standardized, following the EASL and AASLD

guidelines (Bruix et al., 2001; Bruix and Sherman, 2005).

Again according to the AASLD guidelines, in their last

updated version (Bruix and Sherman, 2011), HBV-positive

patients should undergo surveillance when they develop

cirrhosis and also despite not having developed clear-cut

cirrhosis, and when they have chronic HBV infection, and

are in one of the following conditions:

(1) Asian males over the age of 40 years and females over

the age of 50 years;

(2) Patients with family history of HCC;

(3) Africans/North American Blacks.

The surveillance benefit remains uncertain in HBV

carriers younger than 40 (when males) or 50 years of

age (when females), thus making the calculation of the

cost–benefits ratio uncertain. In most studies the role of

ultrasound examination in surveillance seems to be well

coded (Lencioni, 2010), and the better schedule is every

6 months (Santi et al., 2010), while the debate is still

open regarding the need for coupling ultrasound with

a-fetoprotein (Farinati et al., 2006; Sherman, 2010). In

other studies, however, the optimal screening method and

schedule is still uncertain (Cabibbo and Craxı́, 2010).

Nevertheless, in Italy, HCC was diagnosed during follow-

up protocols in 45% of the cases, already in 2002

(Trevisani et al., 2002); in the United States, the figure

is much lower (around 17%) even now (Davila et al.,
2010). Surveillance is effective in CHILD A cirrhosis but

much less in patients with decompensated disease, and in

patients with CHILD C cirrhosis it should be carried out

only when they have been considered for liver transplan-

tation (Trevisani et al., 2007; Bruix and Sherman, 2011).

Patients’ age, instead, should not be regarded, to a

reasonable limit, as a contraindication to surveillance

(Trevisani et al., 2004; Mirici-Cappa et al., 2010). There is

only one prospective randomized study showing that

surveillance corresponds to a clear gain in survival (Zhang

et al., 2004), while most data derive from case–control

studies, still the amount of data confirming the impact of

surveillance on survival is huge (Bolondi et al., 2001;

Trevisani et al., 2004).

Tertiary prevention
High viral loads seem to be strictly correlated to the risk

of complications of HBV infection, not only with respect

to the primary tumor development and to disease pro-

gression (Lok, 2004), but also with late recurrence of

HCC after primary treatment.

In Taiwan, 193 patients with HBV-related HCC who

underwent tumor resection (193 patients) were prospec-

tively evaluated. During a follow-up period of 58.2 ± 44

months, 134 patients developed HCC recurrence (70%).

Multivariate analysis determined that HBV-DNA levels of

more than 106 copies/ml (2.548, 1.040–6.240 units),

together with Ishak hepatic inflammatory activity of

more than 6, multinodularity and indocianine green

clearance of more than 10%, were significantly associated

with late recurrence (more than two years after resec-

tion). Nonetheless, patients with high viral loads tended
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to have higher Ishak inflammatory (P = 0.001) and

fibrosis scores (P = 0.007) than those with lower loads

(Wu et al., 2009).

A second case–control study supported this hypothesis,

suggesting that, to prevent long-term recurrences, anti-

viral therapy should be initiated in patients with

detectable serum HBV-DNA. During follow-up, nonvir-

aemic patients had a lower 5-year cumulative recurrence

rate (54.7%) than those with persistent viraemia (72.9%;

P = 0.043). In the multivariate analysis, sustained vir-

aemia (P = 0.041) increased recurrence independently

(Kim et al., 2008).

A number of randomized controlled trials investigating

the effects of IFN on survival and tumor recurrence after

curative resection or ablation of HCC were inconclusive,

either because effects were not statistically significant or

because they were considered only for defined subpopu-

lations (Ikeda et al., 2000; Clavien, 2007).

Recently, a randomized controlled trial on IFN versus

control, including 236 patients, after resection was carried

out. It showed that IFN treatment delayed recurrence

and improved the survival of patients after curative

resection of HBV-related HCC, with acceptable toxicity.

Recurrence was observed in 67 patients in the IFN

treatment group and in 71 patients in the control group.

The median disease-free survival in the IFN treatment

group was 31.2 (95% CI: 14.8–47.7) months and 17.7

(95% CI: 9.2–26.3) months in the control group, but the

difference was not statistically significant. During the

first 18 months after resection (the planned duration of

IFN-a treatment), the recurrence rate in the control

group was significantly higher than that in the IFN-a
treatment group [49.2% (58 of 118) vs. 36.4% (43 of

118)], but the significance was lost after 18 months.

Multivariate analysis showed that IFN-a treatment (P =

0.001), cirrhosis (P = 0.023), tumor size (P = 0.000),

microvascular invasion (P = 0.002), and tumor cell

differentiation (P = 0.016) were independent factors for

overall survival (Sun et al., 2006).

Another randomized controlled trial on adjuvant IFN

therapy in patients with predominantly HBV-related

HCC was published in 2007. The study did not show

any significant effect of therapy on the overall recurrence

rate in the total patient population. Exploratory subset

analysis showed that adjuvant IFN had no survival benefit

for pathological Tumor-Node-Metastasis (pTNM) stage

I/II tumor but prevented early recurrence and improved

the 5-year survival of patients with stage III/IVA tumor

(from 24 to 68%, P = 0.038; Lo et al., 2007).

Breitenstein et al. (2009) carried out a meta-analysis,

including all the previous randomized controlled trials, to

estimate the effects of IFN on 2-year outcome. This

analysis shows that IFN improves outcome after curative

treatment of HCC, but severe side effects are common

(fever, chills, myalgia, and headache) in all of the studies.

A dose reduction of more than 50% because of severe side

effects, such as hematological disorders, malaise, hyper-

thyroidism, hepatotoxicity, and depression, was required

in up to 25% of the patients.

Mazzaferro et al. (2006) investigated the problem in a

prospective randomized study in which patients were

substratified into HCV-pure and HCV with antiHBc-

positive groups. The study showed a 50% reduction in

late recurrences in the treatment arm, but restricted to

HCV-pure patients who had been adherent to IFN

administration, while the presence of antiHBc antibodies

made any difference disappear.

A recent retrospective cohort study (Qu et al., 2010)

showed that treatment with IFN-a after tumor resection

was associated with a significantly lower cumulative risk

of recurrence compared with no treatment. Alpha-

fetoprotein (AFP) levels of 400 ng/ml or more, HBV-

DNA levels of 4 log10 copies/ml or more, microvascular

invasion, and absence of postoperative IFN-a treatment

were independent risk factors for HCC recurrence after

curative resection.

As for nucleoside analogs, Chuma et al. (2009) carried out

a retrospective study that involved 103 patients who

underwent hepatic resection or radiofrequency ablation

for initial HCC. Patients were divided into four sub-

groups: two groups had not received antiviral therapy

(one with high serum HBV-DNA levels, the other with

low HBV-DNA levels); the other two subgroups included

patients who received antiviral therapy (one after HCC

treatment and the other before HCC). Cumulative HCC

recurrence rates at 3 years in the four subgroups were

71.1, 42.2, 42.3, and 52.0% respectively, showing that,

while recurrence rate of HCC was significantly lower in

the patients treated before HCC development, it was

only marginally lower in those treated after HCC

development than in those with high viral load. This

allowed the identification of the subgroup of patients at

higher risk of HCC recurrence in whom it is important

to give antiviral therapy before HCC develops. Further

analysis need to be carried out in a larger population of

patients with HBV-related HCC and with a longer follow-

up period to clarify these findings.

Conclusion

The present scientific evidence suggests that:

(1) Behavioral patterns represent an important risk

factor for HBV infection and should be controlled,

discouraging those favoring infection;

(2) IFN treatment seems to present a modest effect in

reducing HCC risk in treated patients, but the data

obtained are still far from being converted to a

modification of the present guidelines for HBV

infection treatment;
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(3) Nucleoside analogs significantly reduce, but do not

abolish, HCC risk in patients with cirrhosis; they

should also be used to diminish the risk of the other

potential complications of cirrhosis;

(4) Surveillance with semiannual ultrasound examina-

tion is indicated in patients with HBV-related

cirrhosis as well as in other subgroups of patients,

depending on racial and geographical pattern;

(5) The role of IFN in tertiary prevention of HCC

relapse after radical treatment is still under debate.

Some evidence in favor of the treatment is present,

in patients in whom an early treatment has been

adopted, but side effects due to toxicity are frequent

and severe enough to limit patients’ compliance

substantially.

Finally, since there is definitely no agreement on the

efficacy and cost/effectiveness of antiviral treatment,

whether IFN or NA, in HCC prevention (Asia-Pacific

Working Party, 2010; Colombo, 2010; Liaw, 2010; Zhang

et al., 2011), there is a need of well-constructed, large

size, randomized prospective trials to confirm what is still

based more on experts’ opinions than on a sound

scientific evidence, despite the number of studies

published on the topic.
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