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Center Korea Practice Guidelines for the Management of
Hepatocellular Carcinoma

Korean Liver Cancer Association (KLCA) and National Cancer Center (NCC), Goyang, Korea

Hepatocellular carcinoma (HCC) is the fifth most common cancer globally and the fourth most common cancer in men in
Korea, where the prevalence of chronic hepatitis B infection is high in middle-aged and elderly patients. These practice
guidelines will provide useful and constructive advice for the clinical management of patients with HCC. A total of 44 experts
in hepatology, oncology, surgery, radiology, and radiation oncology in the Korean Liver Cancer Association-National Cancer
Center Korea Practice Guideline Revision Committee revised the 2014 Korean guidelines and developed new recommendations
that integrate the most up-to-date research findings and expert opinions.
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INTRODUCTION HCC from the West, especially in Korea; this has provided
action plans and measures based on the new research

Intent of Revision findings. Accordingly, in the summer of 2017, the Korean
The Korean Liver Cancer Study Group (KLCSG)-National Liver Cancer Association (KLCA, formerly KLCSG)-NCC

Cancer Center (NCC) Korea practice guidelines for the Korea Practice Guideline Revision Committee (KPGRC) has

management of hepatocellular carcinoma (HCC) were first initiated the revision of the guidelines to develop a new

announced in 2003 and have been revised twice, first in recommendation plan that integrates the most up-to-date

2009 and then in 2014. Since then, many new research research findings and expert opinions after the release of

findings and therapies for HCC have been presented and the 2014 guidelines.

published in Korea and other countries. Many studies have

been conducted and a substantial body of knowledge has Target Population

been accumulated on diagnosis, staging, and treatment The primary targets of these new guidelines are

specific to Asia that shows different clinical behaviors of patients with suspicious or newly diagnosed HCC. The
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key to treatment according to these guidelines is the
initial treatment of patients with newly diagnosed HCC;
however, for the first time we extensively reviewed and
discussed residual, progressive, or recurrent cancer after
initial treatment and provided relevant recommendations.
Moreover, these guidelines can be applied more usefully
to actual clinical practice by also describing prevention
methods, surveillance tests, a treatment overview,
preemptive antiviral treatment of underlying chronic
hepatitis and management of cancer pain, and an
assessment of the tumor response after treatment.

Intended Users

These guidelines are intended to provide useful clinical
information and direction for all clinicians in charge of the
diagnosis and treatment of HCC in Korea. It also provides
specific and practical information for medical residents in
training, specialists, and their instructors.

Developers and Funding Source

The KLCA-NCC KPGRC organized by the consensus of
the KLCA and NCC consists of hepatologists, oncologists,
surgeons, radiologists, and radiation oncologists. All required
funding was provided by the NCC (#1731510-1). Each member
of the KPGRC collected and analyzed relevant evidence and
wrote the manuscript. Conflicts of interests among the
members are summarized in Supplementary Table 1.

Literature Search for Evidence Collection

The 2018 KPGRC (Supplementary Table 2) collected and
analyzed the Korean and international literature published
on HCC since the announcement of the 2014 guidelines
through a PubMed search for revisions of the guidelines

Korean Journal of Radiology

based on latest updated evidence. Only English and Korean
literature was searched, and the keywords included HCC
and other keywords specific to related subtopics. The sub-
topics encompassed a wide range of clinically important
items such as epidemiology, prevention, diagnosis, staging,
treatment, and response assessment of HCC.

Systematic Literature Review, Levels of Evidence,
Grading of Recommendations

Literature collected for evidence was analyzed through
systematic review, and levels of evidence were classified
by the revised Grading of Recommendations, Assessment,
Development and Evaluation (GRADE) (Table 1) (1-4).
The levels of evidence were categorized on the basis of
the possibility of changes in the assessment through
further research, and were defined as high (A) with lowest
possibility, moderate (B) with certain possibility, and low
(C) with highest possibility. For example, level A evidence
is similar but not identical to that from one or more
randomized controlled trials (RCTs). Even if there is no
possibility of a change in the level of evidence because
further RCTs are unlikely to be conducted, such evidence
could be considered level A. In contrast, RCTs that have
a small population of target patients and need further
research or are published only in abstracts also have a lower
level of evidence. The GRADE system was implemented for
classifying grades of recommendation as strong (1) and
weak (2), collectively considering not only the level of
evidence but also the quality, patient-important outcome,
and socioeconomic aspects of each study. Therefore, each
recommendation was graded on the basis of the level of
evidence (A-C) and grades of recommendation (1 or 2)
as follows: A1, A2, B1, B2, C1, or C2 (Table 1). These

Table 1. Grading of Recommendations, Assessment, Development and Evaluation

Grade Criteria
Quality of evidence
High (A) Further research is unlikely to change confidence in estimate of clinical effect
Moderate (B) Further research may change confidence in estimate of clinical effect
Low (C) Further research is very likely to impact confidence on estimate of clinical effect

Strength of recommendation

Strong (1)

Weak (2)

Factors influencing strength of recommendation included the quality of evidence, presumed
patient-important outcomes, and cost

Variability in preferences and values, or more uncertainty. Recommendation is made with less certainty,
higher cost or resource consumption

Regarding quality of evidence, we excluded “very low quality (D)” in our guidelines for convenience, which was originally included in
Grading of Recommendations, Assessment, Development and Evaluation (GRADE) system and indicates that any estimate of effect is very
uncertain. Evidence levels were downgraded if there was only abstract or there was poor quality or inconsistency between studies; levels

were upgraded if there was large effect size.
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guidelines avoided giving C2 grades as much as possible.

List of the Clinical Questions

The KPGRC selected sub-topics and clinical questions from
four departments regarding the revision of the guidelines
(Supplementary Table 3), reviewed the evidence of each
item, and suggested recommendations through discussion
with each subcommittee and the KPGRC.

Manuscript Review

Recommendation drafts were made through several
intradepartmental meetings after the initial meeting of the
KPGRC and three interdepartmental meetings attended by all
members of the committee. The drafts were then thoroughly
reviewed through several online discussions and three
department head meetings. In addition to the integrity of
the contents, methodological validity of the manuscript was
also evaluated on the basis of the Appraisal of Guidelines
for Research and Evaluation II (AGREE II) (5, 6). The
complete draft was then reviewed by the advisory board
and through a public meeting and was modified further at
the KPGRC department head meeting. The advisory board
consists of nine clinical specialists in liver cancer. The
guidelines made through this process were endorsed by the
open meeting, board of directors of the KLCA, and the NCC
(Supplementary Table 4).

Release of Guidelines

The revised guidelines were presented at Liver Week on
June 15, 2018 held jointly by the Korean Association for
the Study of the Liver, KLCSG, Korean Association of Hepato-
Biliary-Pancreatic Surgery, and Korean Liver Transplantation
Society. The Korean version is available on the KLCSG and
NCC websites (http://livercancer.or.kr and http://ncc.re.kr).

Plan for Updates

The KLCA and NCC Korea will update part or all of these
guidelines when new test methods, drugs, or treatments
regarding HCC are developed and new significant research
findings are made, and thus revision of the guidelines is
deemed necessary for promoting the national health of Korea.
The schedule for this plan will be posted when necessary.

Epidemiology

Metrics of Disease Burden from Liver Cancer
The disease burden of a cancer is often expressed as
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cause-specific mortality due to the cancer and incidence

of the cancer. Of these two indicators, the cause-specific
mortality rate is used as the most important and fundamental
measure of disease burden assessment. Mortality due to a
specific disease and its trend for each country is critical

for informed priority setting and for prioritizing policy and
research for new health technologies. Trends in causes

of death provide an important geographical summary of
whether society is making progress in reducing the burden
of premature (and especially avoidable) mortality and where
renewed efforts are needed (7, 8).

Korea's cancer mortality rate is reported by the Korean
Statistical Information Service (KOSIS) as both a crude
rate and an age-standardized rate (adjusted for the 2005
mid-year population). In this guideline, Korea refers to
South Korea. Cancer incidence is reported by the Korea
Central Cancer Registry (KCCR) as both a crude rate and
an age-standardized rate (adjusted for the 2000 mid-
year population). There is no significant difference in the
analysis result according to the standard population that
is used in the age-standardized rate. However, the crude
rates and the age-standardized rates may be inconsistent
with each other. This is especially true when the whole
population is aging rapidly, as in the case of Korea. The U.S.
Center for Disease Control and Prevention recommends that
the decision to use the crude rate or age-standardized rates
depends on the purpose of the evaluation (https://www.
cdc.gov/cancer/npcr/uscs/technical_notes/stat_methods/
rates.htm). Age-standardized rates ensure that differences
in incidence or deaths between geographical areas are not
due to differences in the age distribution of the populations
being compared. However, crude rates and the absolute
number of deaths are more helpful in determining disease
burden and the specific requirements for services for a given
population.

In this context, this guideline considers that the crude
death rate (and the absolute number of deaths) is the most
important indicator of the disease burden from liver cancer
or HCC. The crude incidence rate, age-standardized death
rate, and age-standardized incidence rate are considered as
auxiliary indicators.

Liver Cancer Mortality and Economic Burden

The most important cause of death of Korean people
is malignant neoplasm, or cancer. According to statistics
released by the KOSIS, the cancer mortality rate in 2016
was 153 per 100000 population, ranking first, nearly three

https://doi.org/10.3348/kjr.2019.0140 kjronline.org
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times higher than the second-highest cause of mortality,
which is heart disease at a rate of 58.2 per 100000
population. In 2016, the mortality rate for liver cancer
was 21.5 per 100000 population, the second highest
cancer death rate after the lung cancer mortality rate of
35.1 per 100000 population. The mortality rate for liver
cancer among all age groups was second in men (31.5 per
100000 population) and third in women (11.6 per 100000
population). However, liver cancer mortality was the
highest among the economically active working age group,
who were aged 40 to 59 years old.

The annual economic burden caused by liver cancer in
Korea was USD 3114 million (about KRW 3.4 trillion) in
2010, making it the highest among all cancers, and showed
a large increase on the burden of USD 2065 million (about
KRW 2.3 trillion) in 2000 (9). In other words, liver cancer
has the greatest burden of all cancers in Korea.

Trends in Liver Cancer Mortality and Incidence

The crude annual rate of liver cancer mortality has
increased over the last 30 years, which is why the disease
burden of liver cancer is increasing. The annual rate of liver
cancer per 100000 population increased steadily from 16.2
persons in 1984 to 20.5 persons in 1999 and 22.9 persons
in 2002, and then remains stable between 21 and 23 up to
2015 (Fig. 1). The absolute number of annual deaths from
HCC has also increased by 17.8% over the past 20 years,
from 9682 in 1999 to 11405 in 2013 (Fig. 2). The crude
annual incidence of liver cancer has also increased over the
past two decades. The annual incidence of HCC per 100000
population has continuously increased from 28.2 in 1999 to
32.7 in 2010 and remains stable at 31-32 up to 2015.

In contrast to the increase in crude mortality and crude
incidence of liver cancer, the age-standardized mortality
and age-standardized incidence of liver cancer have
declined over the past two decades. The age-standardized
mortality rate of liver cancer per 100000 people has
greatly decreased from 24.7 in 1999 to 16.4 in 2014, and
the age-standardized incidence rate from 33.8 in 1999 to
19.9 in 2014. The dissociation between crude and age-
standardized rates of liver cancer mortality and incidence
may be explained by rapidly aging population in Korea. The
average age and distribution of elderly people in the whole
Korean population have increased sharply between 1999
and 2014. The age-standardized rates of liver cancer seem
to be further lowered because the mean age of the patients
with liver cancer has increased more than that of the whole
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Fig. 1. Crude death rate and age-standardized death rate in
Korea in calendar years 1999 to 2013.
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Fig. 2. Annual number of liver cancer deaths, liver disease
deaths and LTs in Korea during calendar years 1999 to 2013.
LT = liver transplantation

population.

Summary

In summary, in Korea, the mortality rate of liver cancer
is the second highest across all age groups, but is highest
in the economically-active age group, and thus the disease
burden of liver cancer has been the highest among various
cancers over the past 20 years. The age-standardized
mortality and incidence rates of liver cancer appear to be
declining; however, this is not because of a reduced burden
of liver cancer, but because of the rapid aging of the entire
Korean population. Crude rates, incidence rates, and the
absolute number of patients associated with liver cancer
mortality are still increasing. These data suggest that liver
cancer is the most important cancer to overcome in Korea.
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Prevention

Causes and Prevention of HCC

HCC occurs almost exclusively in patients with risk
factors, such as chronic hepatitis B, chronic hepatitis C, or
liver cirrhosis. The most important cause of HCC in Korea is
chronic hepatitis B virus (HBV) infection. According to the
results of a random selection registry study of the KLCA and
the KCCR, 62.2% of patients diagnosed with HCC between
2008 and 2010 were infected with HBV and 10.4% with
hepatitis C virus (HCV). Unknown causes accounted for the
remaining 27.4% (10). It is presumed that liver cirrhosis
caused by alcoholic and/or nonalcoholic fatty liver disease
would be the main underlying disease for the unknown
causes. HBV rates are somewhat higher in cohorts of HCC
patients visiting tertiary hospitals. Because about 90%
of patients with HCC have cirrhosis or chronic hepatitis B
at diagnosis, it is difficult to perform radical treatment,
and the risk of recurrence continues even 5 years or 10
years after treatment, which worsens the prognosis of the
patients. According to the National Cancer Registry released
by the KCCR in 2017, the 5-year survival rate of patients
with HCC is 33.6% and the 10-year survival rate is as low
as 20% (11). These data suggest that preventive measures
against HCC are of utmost importance.

Primary prevention of HCC is to prevent the risk of HCC,
including vaccination against HBV and abstinence from
alcohol consumption. Secondary prevention is to reduce the
risk of developing HCC in patients who already have a risk
of HCC, including antiviral treatment for HBV and HCV to
prevent progression of chronic inflammation and fibrosis of
the liver. Tertiary prevention is to prevent the development
of new HCC in the remaining liver after curative treatment
in patients who have already developed HCC (12).

Primary Prevention of HCC

The most important preventive measure for HCC in Korea
is the universal neonatal vaccination against HBV, since
most HBV infection is caused by vertical transmission of
the virus from mother to child in the neonatal period (13).
HBV vaccination should be given as early as possible within
24 hours after birth. The World Health Organization (WHO)
recommends HBV vaccination for all newborns regardless of
maternal HBV status (14). In addition, adults who do not
have antibodies to the HBV surface antigen (HBsAg) and
who have never been exposed to the virus (negative for all
HBsAg, HBV surface antibody [anti-HBs], and IgG HBV core
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antibody [anti-HBc]) should be vaccinated against HBV
(15, 16). In particular, people at high risk of HBV infection
(family members of chronic hepatitis B patients, health
care workers, travelers traveling to areas with high HBV
prevalence, injected drug abusers, and people with multiple
sexual partners, etc.) should also be vaccinated against
HBV.

No vaccine has yet been developed to prevent HCV
infection. Because HCV is transmitted almost entirely
through contaminated blood, infection must be prevented
by avoiding unsanitary invasive procedures (such as
multiple use of acupuncture needles, capping, tattooing, or
needle sharing).

Excessive alcohol intake over an extended time is an
independent cause of liver cirrhosis and HCC, and further
increases the risk of liver cirrhosis and HCC in patients with
preexisting chronic liver disease. In Korea, alcoholic liver
cirrhosis is the third leading cause of HCC after chronic
hepatitis B and C. Therefore, efforts should be made to
lower the risk of developing HCC by limiting excessive
alcohol consumption.

Metabolic syndrome and fatty liver disease are associated
with obesity and diabetes mellitus, and are also known to
increase the incidence of HCC (17, 18). Therefore, efforts
to reduce obesity and metabolic syndrome are necessary
to prevent the development of HCC. Statins for treating
hyperlipidemia have been extensively studied for an
association with the reduction of HCC risk. Large-scale
meta-analyses have reported that statin use is associated
with a reduction in the incidence of HCC by 37% (19);
however, most of the studies were retrospective analyses,
and two RCTs did not show a reduction of HCC incidence
with statin therapy. Therefore, statins do not yet have
a sufficient evidence to lower the incidence of HCC, and
caution is needed because the long-term safety of statins is
not well documented in patients with cirrhosis at high-risk
of HCC (20). In addition, a study reported that metformin
reduced HCC development in type 2 diabetes (21), which
needs further prospective study.

Aspirin and other antiplatelet agents have also been
suggested to reduce the risk of developing HCC in large
prospective population-based observational studies (relative
risk [RR], 0.59; 95% confidence interval [CI], 0.45 to 0.77)
(22, 23). However, caution is needed in the interpretation
of the study results because the use of antiplatelet agents
is generally limited in patients with cirrhosis who are at
high risk of developing HCC, which might have caused
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selection bias in studies including low-risk patients in the
anti-platelet therapy group (24).

Coffee is the only food or drink that has evidence for
reducing the risk of HCC. In recent meta-analyses and large-
scale cohort studies, coffee consumption significantly
reduced the risk of developing HCC, regardless of the
consumption amount, as well as the severity and cause of
underlying liver disease (25-28).

Secondary Prevention of HCC

Continued high-level viremia in patients with chronic
hepatitis B or C is an independent risk factor for the
development of HCC. Therefore, inhibition of HBV or HCV
proliferation by antiviral therapy is expected to reduce the
incidence of HCC. For antiviral therapy of chronic hepatitis
B and chronic hepatitis C, we recommend following the
clinical practice guidelines of the Korean Association for the
Study of Liver (KASL) (29, 30).

Oral antiviral agents, such as tenofovir and entecavir,
are preferred as the first-line treatment for chronic HBV
infection. There is no RCT to determine whether interferon
therapy reduces the incidence of HCC in chronic hepatitis B
patients. Lamivudine, the first oral antiviral agent in patients
with chronic hepatitis B, has been shown to reduce the
incidence of HCC in patients with advanced hepatic fibrosis
in an RCT (32 months follow-up: lamivudine vs. control,
3.9% vs. 7.4%; p = 0.047) (31). Large-scale observational
studies have consistently shown that long-term therapy with
entecavir and tenofovir, potent antiviral agents that have a
strong inhibitory effect on HBV proliferation, significantly
reduce the incidence of HCC compared with the untreated
control group (32-34). However, it is not clear whether
the effect of tenofovir or entecavir on HCC risk reduction
is greater than that of lamivudine. It is clear that the risk
of HCC does not completely disappear even with long-term
potent antiviral medication (35-38). In conclusion, the
preventive effect of long-term oral antiviral therapy on HCC
in patients with chronic hepatitis B has been proved, but is
not complete (39).

The primary aim of chronic hepatitis C treatment is to
achieve a sustained virologic response (SVR) that is defined
as undetectable HCV RNA using polymerase chain reaction
(PCR) at 12 or 24 weeks after the end of treatment. The
HCV recurrence rate after an SVR is only about 1% in
the long term, so it is regarded as a virological cure. The
achievement of an SVR can prevent progression to cirrhosis
and the development of HCC. However, in patients with
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Korean Journal of Radiology

preexisting hepatic fibrosis, there is a continuing risk of
developing HCC even after achieving an SVR (34).

Interferon therapy has been consistently reported to
reduce the incidence of HCC in chronic hepatitis C patients
compared with untreated controls. In a meta-analysis of
20 studies (4700 patients), the HCC risk was significantly
reduced in the interferon treatment group (RR, 0.43; 95%
(I, 0.33 to 0.56) and to a greater extent in patients with
an SVR (RR, 0.35; 95% (I, 0.26 to 0.46) compared with
those in the control group (40). Another meta-analysis of
30 studies (approximately 25000 patients) reported a 76%
reduction in the incidence of HCC in patients with an SVR
compared with those without an SVR (41). These results
were consistent regardless of the degree of hepatic fibrosis
or the presence of cirrhosis.

Direct-acting antivirals (DAAs) against HCV have been
introduced successively, leading to an SVR achievement rate
as high as 98% to 100%. In a large-scale retrospective study
of 22500 patients in U.S. Veterans Health Administration
Hospitals, the risk of developing HCC was significantly lower
than that of patients without an SVR with DAA treatment,
which was a 0.28-fold reduction (42). However, among
patients with an SVR, those with cirrhosis had a 4.73-fold
higher risk of developing HCC compared with those without
cirrhosis. In another retrospective study of 62354 patients
in the U.S. Veterans Health Administration Hospitals
database, the incidence of HCC was reduced by 71% when
an SVR was achieved with DAA therapy (43). In a meta-
analysis comparing the risk of developing HCC between
DAA treatment and interferon therapy, the incidence and
recurrence rates of HCC were not different between the two
treatments after adjusting the follow-up period and patient
age (44). In summary, although there are limitations of a
short observation period and retrospective nature in most of
the studies, the achievement of an SVR with DAA treatment
was consistently associated with a reduced incidence of
HCC. However, long-term prospective follow-up studies are
needed.

Tertiary Prevention of HCC

HCC is associated with a high rate of recurrence even
after curative treatment; the 5-year recurrence rate is
as high as 50% to 70%; thus, tertiary prevention is
very important. Recurrence within 2 years after curative
treatment is highly likely to be metastasis of the primary
tumor, and thus adjuvant cytotoxic chemotherapy has been
tried without proving recurrence reduction or prolongation
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of survival (34).

There has been no RCT to determine whether antiviral
treatment could reduce the incidence of HCC after
hepatectomy in patients with chronic HBV or HCV infection.
However, many observational studies have reported that oral
antiviral therapy after curative treatment of HBV-associated
HCC can significantly reduce recurrence of HCC by up to
50% (hazard ratio [HR], 0.48) (45). A meta-analysis showed
that antiviral treatment for HBV after curative treatments
(i.e., surgical resection, radiofrequency ablation [RFA], and
percutaneous ethanol injection) reduced the recurrence of HCC
(55% vs. 58%: odds ratio [OR], 0.59; 95% (I, 0.35 to 0.97; p
= 0.04), liver-related mortality (0% vs. 8%: OR, 0.13; 95% (I,
0.02 to 0.69, p = 0.02), and overall mortality (38% vs. 42%:
OR, 0.27; 95% (I, 0.14 to 0.50; p < 0.001) (46, 47).

In a meta-analysis of interferon therapy after curative
treatment for HCV-associated HCC that observed 665
patients for 2 to 7 years, the achievement of an SVR was
associated with a 74% reduction in the HCC recurrence rate
and a 60% reduction in the mortality rate (48). In another
meta-analysis, HCC recurrence was significantly lower in
the interferon-treated group than in the non-treated group
after surgical resection (47).

A case series reported that the DAA treatment seems to
increase the recurrence of HCC. In this study, 58 patients
who received DAA therapy after treatment for HCV-
associated HCC showed a 27.6% HCC recurrence rate at
a median of 5.7 months (49). It was suggested that the
mechanism of high HCC recurrence in the patients would be
DAA-induced immunologic derangements (50-53). A short-
term Italian study reported that DAA treatment failed to
reduce the incidence or recurrence of HCC (54). However, in
a large prospective cohort study of French Agency for AIDS
and Viral hepatitis Research, after the curative treatment
of HCC, the recurrence rate was not significantly different
between the DAA-treated group and the no-treatment
group; nevertheless, there was a significantly higher HCC
recurrence rate in the no-treatment group in the presence of
compensated cirrhosis (55). In the prospective multicenter
RECIST-HCV cohort study (56), HCC recurred in 19% of
the DAA-treated patients, which was not significantly
higher than untreated historical control patients. In a
small Japanese retrospective study of patients with HCC
treated with RFA, the recurrence rate of HCC was the lowest
in patients treated with DAA compared with interferon
treatment and no treatment (30% vs. 68% vs. 64%,
respectively), and DAA treatment was not associated with
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recurrence of HCC (57). In another Japanese retrospective
study of patients who underwent curative treatment of HCC
(58), the recurrence rate of HCC was significantly higher

in untreated patients than in those treated with DAA (at
year 2: 25.0% vs. 46.5%, p = 0.003). In this study, DAA
treatment reduced the risk of recurrence of HCC by 65%.

In summary, recurrence of HCC may occur during or after
treatment with DAA; however, treatment with DAA does
not appear to increase the recurrence rate of HCC (44, 59).
Long-term comparative studies are needed to determine the
relationship between DAA treatment and HCC recurrence.

[Recommendations]

1. All newborns (A1) and seronegative (negative for all
of HBsAg, anti-HBs, and anti-HBc) children and adults
should be vaccinated against HBV (B1) to prevent HCC.

2. General HCC preventive measures include the following:
prevention of HBV/HCV transmission (A1); avoidance
of alcohol abuse; and control of metabolic disorders,
such as obesity and diabetes (C1).

3. Antiviral therapy as a secondary prevention of HCC
may follow the KASL guidelines for the management of
chronic hepatitis B (A1).

4. The risk of HCC can be reduced if HBV replication
is completely suppressed in patients with chronic
hepatitis B (A1), and if an SVR is achieved by
interferon therapy (A2) or by DAA therapy (C1) in
patients with chronic hepatitis C.

5. After curative treatment of HBV-associated HCC, anti-
HBV therapy should be considered to reduce the risk of
HCC recurrence in patients with detectable HBV DNA in
serum (B1).

6. After curative treatment of HCV-associated HCC, the
association of DAA therapy with risk or prevention of
HCC recurrence is not yet clear (C1).

7. Coffee consumption in patients with chronic liver
disease can lower the risk of HCC (B1).

Surveillance

The major rationale for intensive surveillance for cancer
is to reduce disease-related mortality. There are only two
RCTs on the efficacy of surveillance programs in reducing
HCC-related mortality among individuals at risk of HCC.

In a Chinese study of 5581 chronic hepatitis B patients
recruited in the early 1990s, surveillance for HCC using
only 6-monthly alpha-fetoprotein (AFP) assays resulted in
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earlier diagnosis of HCC; however, the gain in lead time

did not result in a significant reduction in overall mortality
because of ineffective treatments for HCC (60). In contrast,
a large-scale trial involving 18816 Chinese patients with
chronic hepatitis B demonstrated that, despite poor

study adherence (58.2%), a strategy of surveillance with
ultrasonography (US) and AFP measurement every 6

months significantly reduced HCC-related mortality by 37%
compared with no surveillance. In addition, the surveillance
strateqy was associated with a higher rate of detection of
small HCC and surgically amenable HCC, as well as better
overall survival (0S) after the diagnosis of HCC (61). Several
non-randomized cohort studies and meta-analyses have also
found that surveillance has detected more cases of early-
stage HCC, provided a higher rate of curative treatments,
and led to significantly better OS than that found in the
control group, indicating the compelling justification for
HCC surveillance in at risk patients (62-66).

Unlike other malignancies, HCC has well-established risk
factors that allow the identification of an at risk patient
group. Since approximately 90% of HCC cases are associated
with a well-known risk factor, most of the international
guidelines have been adapted to perform HCC surveillance
in the population at risk of HCC development (63). Patients
with cirrhosis derived from any etiology are regarded as the
most important targets to perform a surveillance program,
since more than 80% of patients diagnosed with HCC have
underlying cirrhosis. Viral hepatitis is also one of the most
important causal risk factors for HCC. Chronic HBV infection
is responsible for around 70% of all patients diagnosed
with HCC in East Asia, including Korea, whereas chronic
HCV infection accounts for around 30% of HCC patients in
Western countries, with most of the HCV-associated HCC
patients having either cirrhosis or advanced fibrosis at
diagnosis. However, one Korean study involving patients
undergoing hepatectomy has shown that 32.5% of HCV-
related HCCs were not associated with underlying cirrhosis,
indicating a lower rate of HCV-related HCC accompanying
cirrhosis than that reported in Western countries (67).

In addition, the risk of HCC also increases with patient
age, excessive alcohol drinking, male sex, and diabetes
mellitus, and is higher among Asian HBV carriers with
high viral activity and family history of the disease, and
chronic hepatitis B patients with cirrhosis or advanced
fibrosis (68, 69). Based on a cost-effectiveness study,
it is generally accepted that an annual incidence of HCC
surpassing 1.5% would warrant a surveillance scheme of
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HCC in cirrhosis patients (70). However, patients with
chronic HBV infection can develop HCC in the absence of
underlying cirrhosis. Thus, expert opinion indicates that
HCC surveillance for chronic HBV carriers is deemed to be
cost-effective if the annual incidence is at least 0.2% (71).
Given this definition, patients with liver cirrhosis of all
etiologies, chronic HBV infection, or chronic HCV infection
with cirrhosis or advanced fibrosis are the major target
population for surveillance as a high risk group for HCC.
From a pooled analysis of previously published studies on
the natural history of various liver diseases, patients with
liver cirrhosis are at the highest risk of developing HCC,
irrespective of etiology. Patients with chronic HBV infection
and those with HCV-related cirrhosis or advanced fibrosis
are also at a high risk of HCC, of which annual incidences
exceed