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Surveillance

The incidence of hepatocellular carcinoma (HCC)
increased rapidly in Japan after 1978 (Fig. 1), and most
cases were caused by hepatitis C virus infection [1–3]. The
mortality of HCC reached a peak in 2002 and has been
declining since then. An HCC surveillance program was
implemented in Japan after the rapid increase in inci-
dence in the 1980s. At that time, ultrasound devices
switched from contact compound scanning to higher-
resolution electronic scanning, which enabled detection
of small intrahepatic lesions measuring ≤2 cm, and the
Japan Society of Hepatology (JSH) began to promote
surveillance of HCC using ultrasonography and mea-
surement of alpha-fetoprotein (AFP) levels. The JSH
focused on improving the early diagnosis of HCC by
actively recommending HCC surveillance for patients
with chronic viral hepatitis and cirrhosis, who are at high
risk for HCC, which led to efforts to lobby the Ministry of
Health, Labour, and Welfare (MHLW) and hold public
information sessions. The latest JSH Clinical Practice
Guidelines for the Management of Liver Cancer [4]
recommend surveillance by ultrasound examination
and measurement of three tumor markers (AFP, Lens
culinaris agglutinin-reactive AFP fraction (AFP-L3), and
protein induced by vitamin K absence or antagonist II
[PIVKA-II]) every 3–4 months for the super-high-risk
HCC population (patients with hepatitis viral B- or

C-related cirrhosis), as well as optional dynamic
computed tomography (CT) or gadolinium ethox-
ybenzyl diethylene penta-acetic acid-enhanced-magnetic
resonance imaging (Gd-EOB-MRI) once or twice a year.
The guidelines for the high-risk group (patients with
chronic hepatitis C, chronic hepatitis B, and non-viral
cirrhosis) include surveillance by ultrasound examination
and measurement of three tumor markers once every 6
months.

Measurement of the tumor markers PIVKA-II and
AFP-L3 became covered by the Japanese National Health
Insurance in 1989 and 1996, respectively. This makes
Japan the only country in the world where clinicians have
been measuring the three tumor markers, AFP, PIVKA-
II, and AFP-L3, in routine clinical practice since 1996. In
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addition, because ultrasound examinations are usually
performed by hepatologists and gastroenterologists
rather than by a radiologist, HCC can be detected at an
early stage based on the levels of these three tumor
markers together with ultrasound findings and risk
stratification of the patients. According to the report of
the 24th Nationwide Follow-up Survey of Primary Liver
Cancer in Japan by the Japan Liver Cancer Association
(JLCA) (formerly the Liver Cancer Study Group of Ja-
pan), 68% of HCC cases are detected as solitary HCC, and
53% of HCCs are detected when lesions are ≤3 cm, in-
dicating that HCC is currently detectable at a very early
stage [5]. Approximately 65% of HCC cases in Japan are
detected at BCLC 0 or A stage. In 1999, the JSH launched
a campaign to eradicate HCC. In this ongoing campaign,
one or two JSH members appointed for each of the 47
prefectures in Japan are tasked with holding educational
meetings at least once a year with healthcare professionals
not specialized in hepatology (doctors, nurses, and allied
health professionals such as public health workers) to
address the early detection, diagnosis, and treatment of
HCC. As a separate ongoing part of this campaign, the
JSH holds public education meetings at least once a year

to raise public awareness about the importance of early
detection of HCC.

This campaign has increased knowledge and aware-
ness of several topics, such as which patients are at high
risk for HCC and the importance of surveillance for high-
risk patients among non-hepatologist physicians and the
general public in Japan. This in turn has promoted
proactive surveillance efforts. The Japanese government
and the MHLW, which is the ministry responsible for
such public health efforts, have contributed to improving
the early detection and treatment of HCC by actively
following the advice of groups such as the JSH and Liver
Disease Patient Associations and are also flexibly
responding to needs in areas such as research funding and
National Health Insurance coverage. As a result, a system
is now in place to offer free testing for hepatitis B and C
viruses in all medical institutions and public health
centers in Japan. Annual corporate and community
group health checkup programs also include testing for
hepatitis B and C viruses, which provides another op-
portunity for the general public to learn whether they are
personally at high risk for HCC. There is also a system in
which patients who test positive for hepatitis B or C virus

Fig. 1. Changing number of deaths due to HCC in Japan.
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are strongly encouraged to visit a liver disease specialist.
In university hospitals and many core hospitals, an alert
function in the electronic medical record system rec-
ommends referral to a hepatologist when a patient re-
ceives a positive result on a preoperative hepatitis virus
test ordered by a department other than gastroenterology
or hepatology. These coordinated efforts of the national
government, academic societies, and government
agencies to eradicate HCC are the main reason why early
detection of HCC is possible in Japan [6, 7].

This surveillance system for the early detection of HCC
is currently accessible to all community hospitals, general
practitioners, and small clinics throughout Japan. Facilities
that lack ultrasound equipment have systems in place for
coordinating with larger hospitals to ensure that their
patients undergo regular surveillance for HCC. This strict
surveillance system should theoretically cover >80% of
people in Japan who are at high risk for HCC. However,
cases of nonalcoholic fatty liver disease and nonalcoholic
steatohepatitis (NASH)-related HCC have been increasing
in recent years, including in Japan, and are often missed by
this surveillance system. This results in occasional delays in
diagnosis in such cases, which is currently amajor problem
in Japan. In fact, the incidence of non-B non-C HCC is

increasing in Japan [8]. The JLCA reported a prevalence of
non-B non-C HCC of 8.7% in the report of its 14th
Nationwide Follow-Up Survey of Primary Liver Cancer in
Japan in HCC patients enrolled during 1996–1997 [9], and
this figure has steadily increased with each follow-up
survey, reaching 41.1% in the 24th report (Fig. 2) [5].

Diagnosis

In Japan, helical CT became widely used around 1990
and multidetector row CT (MDCT) around 2000. The
regulatory approval and widespread adoption of
Gd-EOB-MRI in 2008 dramatically improved the accuracy
of HCC diagnosis [10]. This resulted in a high success rate
for the diagnosis of solitary HCC measuring ≤2 cm. In
addition, Sonazoid® contrast-enhanced ultrasound, which
was approved in 2007, has enabled the diagnosis of many
nodules that are hypovascular in the arterial phase and do
not exhibit a Kupffer defect in the Kupffer phase. This
technique also facilitated the diagnosis of nodules that are
hypovascular in the arterial phase on CT and Gd-EOB-
MRI, do not show washout in the portal venous phase,
and are isointense or have slightly low intensity in the

Fig. 2. Changing trend in etiology of hepatocellular carcinoma (HCC) in Japan. HCC of non-viral etiology is gradually increasing.
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hepatobiliary phase of Gd-EOB-MRI. These types of
nodules are called “pathological early HCC” or HCC in
the early stage of carcinogenesis, and they are diagnosed
by resection or needle biopsy [11–13]. Japan was the first
to establish the concept of “pathological” early-stage HCC
[11–13], which is now accepted worldwide [14–16].
Carbon dioxide ultrasound angiography was also de-
veloped in Japan [17–19], as well as techniques such as
CT hepatic arteriography and CT arterial portography,
which are somewhat more invasive, but can isolate and
detect arterial and portal venous blood flow in tiny
nodules [20, 21]. As a result, Japan is the only country
where specialized devices combining angiographic and
CT technology are widely available. These specialized
devices are called “CT angiography” or “interventional
CT” devices. The concept of early HCC and its imaging
findings were established in Japan by comparing CT
angiography findings of intra-nodular arterial and portal
venous blood flow with histopathological images [21–24].
Technologies such as Sonazoid® contrast-enhanced ul-
trasound [25, 26] and Gd-EOB-MRI have enabled de-
tection of many extremely small nodules, which has
considerably improved the diagnostic accuracy for early-

stage HCC. A study from South Korea showed that di-
agnosis by MDCT plus Gd-EOB-MRI results in better
treatment outcomes than diagnosis by MDCT alone [27].

Treatment Outcomes

Transarterial chemoembolization (TACE) was devel-
oped in Japan in the 1980s [28], became widely adopted
across Japan around 1985, and was later adopted world-
wide. Anatomical resection techniques, such as segmen-
tectomy and subsegmentectomy, were also first developed
in Japan and are now used worldwide [29]. In addition,
percutaneous ethanol injection therapy was developed in
Japan in the 1980s [30] and adopted worldwide later on.
The widespread adoption of radiofrequency ablation
across Japan in the 2000s has further improved the survival
of patients with early-stage HCC in recent years [31].
Hepatic arterial infusion chemotherapywas also developed
in Japan around 1995, has been widely adopted nation-
wide, and continues to be used for certain indications, such
as vascular invasion, with favorable outcomes [32]. He-
patic arterial infusion chemotherapy is widely used in

Fig. 3. Improvement of 5-year survival rate in Japan in patients with all BCLC stage HCC.
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Asian countries, especially Taiwan and China, and is in-
cluded in their HCC treatment guidelines [33, 34]. In
addition, sorafenib was approved in 2009 [35, 36],
regorafenib in 2017 [37], lenvatinib in 2018 [38], ramu-
cirumab in 2019 [39], and atezolizumab/bevacizumab [40,
41] and cabozantinib [42] in 2020. Incidentally, durva-
lumab plus tremelimumab, as well as durvalumab mon-
otherapy, were also approved in 2022 [43, 44]. Systemic
therapy using these molecular-targeted agents and im-
munotherapy has been widely adopted for the treatment of
advanced and intermediate-stage HCC in Japan. The ef-
fectiveness of such systemic therapy has also contributed to
the recent improvements in treatment outcomes for HCC.
In Japan, sorafenib-TACE sequential therapy, which was
initially investigated as a treatment for intermediate-stage
HCC in patients unsuitable for TACE [45–47], stimulated
the development and widespread adoption of similar
approaches such as lenvatinib-TACE sequential therapy
[48–50] and ABC conversion therapy [51–53], which have
also produced favorable treatment outcomes.

Advances in treatment methods have dramatically
improved the treatment outcomes of patients with HCC

in Japan over the past 40 years, and Japan has the best
treatment outcomes in the world today. The report of the
24th Nationwide Follow-Up Survey of Primary Liver
Cancer in Japan by the JLCA [5, 7] notes that the 5-year
survival rate and median OS were 5% and 4 months,
respectively, in 2,323 patients enrolled between 1978 and
1980, and they increased to 58% and 80 months, re-
spectively, among 58,418 HCC patients of all BCLC stages
enrolled between 2010 and 2013, showing a strong up-
ward trend (Fig. 3, 4). These positive results could be
attributed to the nationwide HCC surveillance system
maintained in Japan since the 1980s, advances in diag-
nostic modalities, and recent dramatic advances in sys-
temic therapy and other treatment modalities. In
addition, the report of the latest 24th Nationwide Follow-
up Survey of Primary Liver Cancer in Japan by the JLCA
[5] shows that the treatment modality selected for pa-
tients registered between 2016 and 2017 was resection for
48%, ablation for 19%, and TACE for 27%. This indicates
that resection or radiofrequency ablation was selected as
the initial treatment modality in approximately 67% of
patients who underwent curative therapy. Furthermore,

Fig. 4. Improvement median overall survival in Japan in patients with all BCLC stage HCC.
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Fig. 5. Changes of treatment modality for initially detected HCC in Japan. Rate of surgical resection is gradually
increasing.

Fig. 6.Ongoing global phase III trials for HCC. IMbrave 050 trial met its primary endpoint of better recurrence-
free survival over active surveillance according to the press release on January 2023 [54].
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resection is gradually becoming amore popular choice for
curative therapy: before 2000, only 28–29% of patients
underwent resection as initial treatment, and this per-
centage has gradually increased to 46–48% of patients in
the most recent survey period from 2014 to 2017 (Fig. 5).
This may be because the increase in non-B non-C HCC,
especially NASH-HCC, has led to a relatively large
number of patients diagnosed with huge HCC with mild
fibrosis and good liver function, resulting in a higher
proportion of resectable cases. As mentioned above,
NASH-HCC is often missed by the HCC surveillance
system, and the lesions are often large when detected
because it is not easy to determine risk, in contrast to viral
HCC. Patients with NASH-HCC are more likely to have
mild fibrosis and good liver function than those with viral
hepatitis-related HCC and thus may be more easily
regarded as candidates for resection. More than 60% of
recent surgical resections were performed in patients with
non-B non-C HCC.

Trials of adjuvant therapies after curative resection or
ablation for early HCC and TACE combination therapies
for intermediate-stage HCC are currently ongoing (Fig. 6).
On January 19, 2023, a press release was issued stating that

the phase 3 IMbrave 050 trial of adjuvant therapy with
atezolizumab plus bevacizumab met its primary endpoint
of improving recurrence-free survival [54]. If other on-
going clinical trials are also successful, treatment outcomes
for HCC should continue to improve.
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