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Striking advances in systemic therapy for unresectable advanced hepatocellular carcinoma (HCC) have improved the 
average prognosis of patients with HCC. As a result, the guidelines for the treatment of HCC have changed significantly. 
However, various issues have emerged in clinical practice. First, there is no established biomarker that can predict 
response to systemic therapy. Second, there is no established treatment regimen after primary systemic therapy, 
including combined immunotherapy. Third, there is no established treatment regimen for intermediate-stage HCC. These 
points make the current guidelines ambiguous. In this review, we present the Japanese guidelines for the diagnosis and 
treatment of HCC based on the latest evidence; introduce various efforts mainly in Japanese real-life practice to update 
these guidelines; and present our perspectives on future guidelines. (Clin Mol Hepatol 2023;29:242-251)
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INTRODUCTION 

Primary liver cancer is the fifth most common cause of 
death in Japan1 and remains a serious disease in the national 
healthcare system. The number of new patients with hepati-
tis C virus (HCV)-related liver cancer, which previously ac-
counted for 80% of all liver cancers in Japan, has continued 
to decline.2,3 Currently, it accounts for approximately 40% of 
all cases. However, prevalence of non-viral liver cancers is in-
creasing. An efficient surveillance system for this type of liver 
cancer, occurring in association with metabolic disorders 
such as nonalcoholic fatty liver diseases,4 diabetes mellitus, 

and alcohol overdose, has not been developed. It is especially 
challenging when the liver cancer is already advanced at the 
time of diagnosis in patients with such metabolic disorders. 

Recently, a paradigm change in the systemic treatment of 
advanced hepatocellular carcinoma (HCC) has occurred glob-
ally. In addition to multikinase inhibitors such as sorafenib 
and lenvatinib, combined immunotherapy such as atezoli-
zumab plus bevacizumab is now widely used in clinical prac-
tice as a first-line systemic therapy, with real-world reports of 
improved prognosis.5,6 Furthermore, another combination 
therapy with immune checkpoint inhibitors (ICIs) will soon 
be covered by health insurance.7 However, issues such as the 
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establishment of biomarkers to predict response and how to 
proceed with conversion therapy combined with locoregion-
al therapies remain unaddressed. In this article, we will re-
view the current status of the clinical management of HCC in 
Japan, including recent findings and future trends based on 
the Guidelines for Liver Cancer Treatment 2021 published by 
the Japan Society of Hepatology (JSH).8

SURVEILLANCE AND DIAGNOSIS

Clinical practice guidelines overview

Patients with any of the following conditions, cirrhosis, 
chronic hepatitis B, or chronic hepatitis C, are considered to 
be at high risk for HCC, and those with cirrhosis type B (hepa-
titis B surface antigen-positive) and C (anti-HCV antibody-
positive) are considered to be extremely high-risk groups for 
HCC. Ultrasonography (US) is considered a preferred surveil-
lance modality with simultaneous measurements of alpha-
fetoprotein (AFP), des-gamma-carboxy prothrombin (DCP), 
and the AFP-L3 fraction (a lectin-reactive fraction of AFP). US 
surveillance should be performed every six months in high-
risk patients and every 3–4 months in extremely high-risk 
patients in Japan.8 

Dynamic computed tomography (CT) or dynamic magnetic 
resonance imaging (MRI), including gadolinium-ethoxyben-
zyl-diethylenetriamine pentaacetic acid (Gd-EOB-DTPA)-en-
hanced MRI, can be combined with US surveillance in ex-
tremely high-risk patients and/or in patients whose livers are 
difficult to scan using US due to liver atrophy, severe obesity, 
and post-operative deformity. When nodular lesions are de-
tected by US, CT/MRI is performed for differential diagnosis. 
Even when a tumor is not detected via US, dynamic CT/MRI 
should still be considered in the following cases: persistent 
elevation of AFP, AFP ≥200 ng/mL, DCP ≥40 mAU/mL, or AFP-
L3 fraction ≥15%. Tumor evaluation using Gd-EOB-DTPA-en-
hanced MRI or other diagnostic modalities, including liver bi-

opsy, contrast-enhanced US, superparamagnetic iron oxide-
enhanced MRI, or CT during arterial portography or hepatic 
arteriography, is performed for tumors larger than 1.5 cm in 
diameter with negative arterial enhancement and for tumors 
larger than 1 cm in diameter with positive arterial enhance-
ment and negative delayed washout. Other smaller lesions 
are followed up with US every three months. Dynamic CT/
MRI should be resumed when tumor enlargement or elevat-
ed tumor marker levels are observed. Lesions not visualized 
on US may be followed up with dynamic CT/MRI.8

Real-life practice

A major feature of the Japanese surveillance system is the 
use of the tumor markers AFP-L3 fraction and DCP. The as-
sessment of these markers is covered under public health in-
surance. The addition of AFP-L3 assessment to US+AFP as-
sessment is known to improve sensitivity in the diagnosis of 
HCC9 and is routinely used for surveillance extremely high-
risk patients with chronic liver diseases. For such patients, si-
multaneous measurement of the tumor markers, AFP, AFP-
L3, and DCP, is allowed under the health insurance system in 
Japan. Currently, its cost is 2,900 yen (approximately 22 dol-
lars). Considering that the cost for independently measuring 
AFP, AFP-L3, and DCP is 1,010, 1,900, and 1,350 yen, respec-
tively, amounting to 4,260 yen (approximately 32 dollars), it 
can be inferred that simultaneous measurement of the three 
markers helps to suppress over-measurement of tumor mark-
ers by medical institutions and to reduce expenditures from 
the insurance fund. Regarding MRI, most hepatologists in Ja-
pan prefer to use Gd-EOB-DTPA-enhanced MRI over conven-
tional dynamic MRI with extracellular contrast agents. Re-
cently, it has been suggested that Gd-EOB-DTPA-enhanced 
MRI may play an important role in predicting Wnt/β-catenin  
signal-activated HCC, which is considered to have an “im-
mune cold microenvironment” and is primarily resistant to 
treatment with immune checkpoint inhibitors alone.10

Abbreviations: 
HCC, hepatocellular carcinoma; HCV, hepatitis C virus; JSH, Japan Society of Hepatology; US, ultrasonography; AFP, alpha-fetoprotein; DCP, des-gamma-carboxy 
prothrombin; CT, computed tomography; MRI, magnetic resonance imaging; Gd-EOB-DTPA, gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic acid; mUICC, 
modified Union for International Cancer Control; BCLC, Barcelona Clinic Liver Cancer; RFA, radiofrequency ablation; TACE, transcatheter arterial chemoembolization; 
TAE, transcatheter arterial embolization; HAIC, hepatic arterial infusion chemotherapy; MTAs, molecular-targeted agents; ICIs, immune checkpoint inhibitors; OS, overall 
survival; RFS, recurrence-free survival; B-TACE, Balloon-occluded TACE; mALBI, modified albumin-bilirubin; TACTICS, TACE therapy in combination with sorafenib; PFS, 
progression-free survival; APPLE, Asia-Pacific Primary Liver Cancer Expert; AEs, adverse effects; AI, artificial intelligence
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STAGING 

Clinical practice guidelines overview

The tumor staging systems for HCC in Japan include the 
modified Union for International Cancer Control (mUICC) 
staging system11 and the General Rules for the Clinical and 
Pathological Study of Primary Liver Cancer established by the 
Japan Liver Cancer Association (Fig. 1).12 The latter has been 
used for a nationwide follow-up survey of HCC in Japan, and 
the data is updated biannually. 

Real-life practice

From a therapeutic point of view, the Barcelona Clinic Liver 
Cancer (BCLC) staging system is the most popularly used sys-
tem in Japan and other countries. The system is useful for de-
termining therapeutic options for HCC based on clinical in-
formation, including performance status, hepatic functional 
reserve, and tumor characteristics. 

TREATMENT

Clinical practice guidelines overview 

According to the Guidelines for Liver Cancer Treatment 
2021, the treatment algorithm for HCC is based on five fac-
tors: hepatic functional reserve, extrahepatic metastasis, vas-
cular invasion, tumor number, and tumor size (Fig. 2).8 For 
patients with Child-Pugh class A or B, the following three 
treatment options are recommended in the absence of ex-
trahepatic metastases and vascular invasion: 1) If the number 
of tumors is 1–3 and the tumor diameter is <3 cm, hepatic re-
section or radiofrequency ablation (RFA) is recommended. If 
one tumor is present, hepatic resection is recommended as 
the first choice, regardless of the tumor diameter. 2) If the 
number of tumors is 1–3 and the tumor diameter is greater 
than 3 cm, hepatic resection is recommended as the first 
choice, followed by transcatheter arterial chemoemboliza-
tion/embolization (TACE/TAE) as the second choice. 3) If the 
number of tumors is four or more, TACE is recommended as 
the first choice, followed by hepatic arterial infusion chemo-
therapy (HAIC) or systemic drug therapies, using molecular-

Figure 1. The staging system for HCC according to the General Rules for the Clinical and Pathological Study of Primary Liver Cancer (the Japan 
Liver Cancer Association). HCC, hepatocellular carcinoma; Meta, metastasis.
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targeted agents (MTAs) and ICIs as the second choice. Sys-
temic drug therapy is recommended for patients with HCC, 
Child-Pugh class A cirrhosis, and extrahepatic metastases.8 
Liver transplantation (LT) is recommended for HCC patients 
with Child-Pugh class C cirrhosis if they are within the Milan 
criteria (three or fewer tumors and ≤3 cm in diameter, or one 
tumor ≤5 cm in diameter) or 5-5-500 criteria (five or fewer tu-
mors, ≤5 cm in diameter, and AFP ≤500 ng/mL) and the pa-
tient is under 65 years of age. These criteria for liver trans-
plantation are different from those used in the BCLC staging 
system. Palliative care is recommended for HCC patients with 
Child-Pugh class C cirrhosis who are unsuitable for LT.8

Real-life practice

Curative treatments 
Hepatic resection, LT, and locoregional therapy (ethanol in-

jection, microwave coagulo-necrotic therapy, and RFA) for 
HCC are considered to be curative treatments in Japan.13,14 
According to Kudo et al.15, 40.3% of patients were treated 
with hepatic resection or LT and 21.1% of patients were ini-

tially treated with locoregional therapy. The median overall 
survival (OS) of patients who underwent hepatic resection 
was 92.5 months, and the 5- and 10-year survival rates were 
66.7% and 40.8%, respectively. Conversely, the median OS of 
patients who underwent RFA was 75.8 months, and the 5- 
and 10-year survival rates were 61.7% and 28.0%, respective-
ly.15 According to the results of the SURF trial,16 a domestic 
randomized controlled trial that compared the OS following 
hepatic resection and that following RFA, RFA is now consid-
ered equally effective to hepatic resection. In this trial, recur-
rence-free survival (RFS) did not differ significantly between 
groups. The median RFS was 3.5 years in the hepatic resec-
tion group and 3.0 years in the RFA group (hazard ratio [HR], 
0.92; 95% confidence interval [CI], 0.67–1.25; P=0.58). Thus, 
RFS did not differ significantly following hepatic resection or 
RFA in patients with the largest HCC diameter ≤3 cm and ≤3 
HCC nodules. 

In addition to intrahepatic HCC lesions, RFA also appears to 
be effective in patients with pulmonary HCC metastases.17 

Figure 2. The treatment algorithm for HCC according to the Guidelines for Liver Cancer Treatment 2021 in Japan. The algorithm is based on 
five factors: hepatic functional reserve, extrahepatic metastasis, vascular invasion, tumor number, and tumor size. *1. Assessment based on liv-
er damage is recommended in the case of hepatectomy; *2. Patients with Child–Pugh class A only; *3. Patients aged ≤65 years; and *4. No ex-
trahepatic metastasis or vascular invasion. Five or fewer tumors, size ≤5 cm in diameter, and AFP ≤500 ng/mL. HCC, hepatocellular carcinoma; 
HAIC, hepatic arterial infusion chemotherapy; RFA, radiofrequency ablation; TACE, transcatheter arterial chemoembolization; AFP, alpha-feto-
protein. 
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TACE 
 TACE is the standard of care for patients with intermediate-

stage HCC and has been used worldwide.18-20 Balloon-occlud-
ed TACE (B-TACE), a type of TACE, was established in Japan by 
Irie et al.21 Recently, it has been reported that substantially 
longer local recurrence-free periods were observed after B-
TACE than after conventional TACE and other types of TACE.22 
However, repeated TACE is associated with a high rate of 
treatment failure, worsening liver function, and poor prog-
nosis.23,24 Therefore, the concept of unsuitable TACE for inter-
mediate-stage HCC was recently proposed. Unsuitable TACE 
is generally defined as follows: 1) likely to develop TACE fail-
ure/refractoriness, 2) likely to develop Child-Pugh class B liver 
function after TACE, and 3) unlikely to respond to TACE. Un-
suitable TACE includes patients, who exceed the up-to-seven 
criteria,25,26 those, who have liver function classified as modi-
fied albumin-bilirubin (mALBI) grade 2b, or those, who have 
HCC other than the simple nodular type.

Recently, several studies have reported that combining 
MTA and TACE therapy significantly improved OS compared 
to that associated with TACE alone in patients with unresect-
able HCC.27-29 The TACE therapy in combination with sorafenib 
(TACTICS) trial showed that sorafenib-TACE sequential thera-
py yielded significantly longer progression-free survival (PFS) 
compared to that provided by TACE alone (25.2 months vs. 
13.5 months, HR, 0.59; 95% CI, 0.41–0.87; P<0.0001).28 More-
over, Kudo et al.27 reported the beneficial effects of lenvatinib 
on the OS rate in patients with intermediate-stage HCC 
showing large or multinodular tumors exceeding the up-to-
seven criteria. To improve survival in patients with intermedi-
ate-stage HCC unsuitable for TACE, this strategy was ap-
proved at a consensus meeting of the Asia-Pacific Primary 
Liver Cancer Expert (APPLE) Association30 and the JSH. Fur-
thermore, upfront systemic therapy was also recently recom-
mended for patients who are TACE-unsuitable in the Europe-
an Society for Medical Oncology clinical practice guidelines 
and the American Association for the Study of Liver Diseas-
es.31,32

HAIC 
HAIC was the standard therapy for advanced HCC in Ja-

pan.33,34 However, the role of HAIC has been reconsidered 
due to recent progress in systemic therapies.35 Combination 
therapies of HAIC with systemic therapies have recently at-
tracted attention. Ikeda et al.36 reported the effectiveness of 

combining cisplatin HAIC monotherapy with sorafenib in a 
randomized phase 2 clinical trial. Kudo et al.37 reported a ran-
domized phase 3 clinical trial comparing sorafenib mono-
therapy with sorafenib plus a low-dose cisplatin/5-fluoroura-
cil (FP) HAIC regimen. In that study, low-dose FP plus 
sorafenib did not show any additive survival benefits in all 
enrolled patients, compared to that with sorafenib alone. 
However, the combination therapy was significantly more ef-
fective in patients with advanced HCC with severe portal vein 
tumor thrombus. Combination therapy using HAIC and len-
vatinib has also been reported. Shimose et al.29 reported the 
effectiveness of combination therapy using a New FP HAIC 
regimen (Lipiodol-suspended FP) and lenvatinib. Their study 
revealed that alternating therapy with the New FP regimen 
and lenvatinib significantly prolonged the administration pe-
riod of lenvatinib and patient survival. Sequential therapy 
from HAIC to systemic therapy or systemic therapy to HAIC is 
also challenging. Kondo et al.38 reported a clinical trial of se-
quential HAIC and sorafenib treatment. However, the trial 
showed that this treatment did not improve the survival ben-
efits compared to that with sorafenib alone. Therefore, the 
establishment of multidisciplinary therapeutic strategies for 
the management of advanced HCC remains an unmet medi-
cal need in Japan.

Radiation and particle therapies 
 Since April 2022, particle therapies using protons and car-

bon ions have been applied to large (≥4 cm) and difficult-to-
resect HCCs and are covered by health insurance in Japan.39 
Further studies are needed to establish solid evidence for 
both stereotactic body radiation therapy and particle thera-
py.39,40

Systemic therapies 
Compared to those in lenvatinib therapy, atezolizumab 

plus bevacizumab therapy prolonged PFS preserved hepatic 
functional reserve and resulted in lower rates of severe ad-
verse effects (AEs). Thus, combination therapy is often select-
ed as the first-line treatment, except for patients who should 
avoid immunotherapies or those with impaired liver func-
tion.41-44 Kudo45 recently advocated the concept of ‘ABC con-
version’ with the aim of a cancer-free/treatment-free status. 
This concept proposes using atezolizumab plus bevacizumab 
followed by curative conversion for patients with advanced 
HCC. The conversion rate in an atezolizumab plus bevaci-
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zumab treatment group was reported to be higher than that 
in a lenvatinib treatment group (8.6% vs. 1.9%, P=0.007),43 
and resulted in a high conversion rate (35% [38/110]) with 
22% of cases achieving a cancer-free/treatment-free status 
after receiving atezolizumab plus bevacizumab treatment.46 
To determine the true therapeutic effects of atezolizumab 
plus bevacizumab treatment, it is important to understand 
the discrepancy between radiological findings and biochem-
ical responses.47

Lenvatinib is also used as a front-line treatment because of 
the accumulated clinical evidence and innovations, such as 
the weekends-off method,48 which is an attempt to reduce 
AEs while maintaining therapeutic efficacy. Consequently, 
66.7% of patients who were intolerant to prior lenvatinib 
therapy completed the weekends-off strategy with an im-
proved therapeutic response in 61.5% of those patients. For 
patients with lenvatinib-refractory HCC, sorafenib is a possi-
ble treatment option.49 Fortunately, lenvatinib-sorafenib se-
quential therapy is available in Japan under the insurance 
system. However, it is difficult to switch to sorafenib in pa-
tients who have discontinued lenvatinib due to AEs such as 
palmar-planter erythrodysesthesia. Further studies are need-
ed to optimize sequential systemic drug therapy for lenva-
tinib-refractory HCC. Furthermore, combining lenvatinib with 
TACE to enhance antitumor effects50 has a significant survival 
benefit, particularly in patients with non-viral HCC.51 Addi-
tionally, in the final analysis for the phase II trial (TACTICS-L 
trial), the combination of TACE and lenvatinib showed prom-
ising therapeutic efficacy in patients with unresectable 
HCC.52 

Although there is no significant evidence for second-line 
treatment in patients in whom atezolizumab plus bevaci-
zumab has failed, ramucirumab53,54 and lenvatinib55 have 
shown promising results as second-line treatments. Cabo-
zantinib may have beneficial effects in patients who have re-
ceived one or two prior systemic anticancer therapies for ad-
vanced HCC with subsequent radiographic progression.56 
The determination of ideal sequential systemic chemothera-
py, including atezolizumab plus bevacizumab, as front- or lat-
er-line treatment is complex and controversial; therefore, fur-
ther evidence should be accumulated.

DISCUSSION

From a global perspective, there are two major trends in 
the clinical management of HCC. One is the futuristic chal-
lenges in diagnostics, including artificial intelligence (AI),57 
and the other is the further advancement of combined im-
munotherapy for advanced HCC. The introduction of AI for 
diagnosing HCC will not only improve diagnostic accuracy 
but also lead to accurate prediction of treatment efficacy in 
collaboration with multi-omics analysis.58 Thus, AI will inte-
grate various types of images and biological information and 
provide real-time information to determine whether the tu-
mor immune microenvironment is hot or cold, determine the 
degree of responsiveness to MTAs, and predict endogenous 
genetic changes in the tumors in the near future. In Japan, 
results from exploratory research on AI diagnosis of HCC are 
emerging.59,60

The emergence of combined immunotherapy for advanced 
HCC has brought about a paradigm change. However, in the 
absence of appropriate biomarkers to predict therapeutic ef-
ficacy, achieving a cure with systemic therapy alone is chal-
lenging. Although chimeric antigen T-cell therapies and oth-
er therapies are being developed,61 the most urgent need is 
identifying the optimal solution for second-line and later 
therapies using currently available drugs. In this regard, a 
prospective observational registry study called the PRISM 
study is underway in Japan to determine the optimal sys-
temic therapy to follow atezolizumab plus bevacizumab 
therapy for unresectable HCC patients. The results of the 
PRISM study are expected to help manage the chaotic situa-
tion in determining the optimal second-line systemic treat-
ment, according to the current guidelines in Japan.
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