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Trends in liver cancer patients in Japan

The number of deaths from primary liver cancer in 
Japan in the year 2011 stood at 31,875, and primary liver 
cancer ranked fourth among the causes of death from 
cancer, after lung cancer, stomach cancer and colorectal 
cancer (1). According to the 182-country database of 
the World Health Organization in 2008, the number 
of deaths from liver cancer in Japan ranked second in 
the world, after only China (2) (Figure 1). Examination 
of the male-female ratio of the deaths from liver cancer 

revealed that there were 20,972 males to 10,903 females, 
indicating approximately twice as many deaths among 
males than among females with liver cancer (1). It 
appears that after reaching a peak, the number of deaths 
has tended to slowly decline in recent years (Figure 2).  
The main reason for this decline is considered to be the 
decrease in the number of patients newly infected with 
hepatitis viruses because of implementation of screening 
of blood products for hepatitis B viral (HBV) and hepatitis 
C viral (HCV) infection (3,4). Another reason is the 
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development of improved therapies for viral eradiation of 
HCV and HBV, such as peg-interferon plus ribavirin, or 
entecavir therapy (5,6). Against this backdrop of decrease 
in the number of deaths from primary liver cancer in Japan, 
it is predicted that the total number of deaths will have 
decreased to 24,600 in the year 2025.

In 2011, the number of deaths from primary liver cancer 
of patients who were 80 years of age or older accounted for 
35.1%, approximately one out of every 3, of all deaths from 
primary liver cancer. Stratification according to the gender 
showed that 28.0% of all male deaths and 48.7% of all female 
deaths involved patients who were 80 years of age or over. 

Source: WHO database of 47 countries (2005)Source: WHO database of 182 countries (2008)
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Figure 2 Trends in deaths from primary liver cancer in Japan.

Thus, the female hepatocellular carcinoma (HCC) patients 
were older, and approximately half of the female patients 
were 80 years of age or older at the time of death. This 
tendency appears to be increasing year by year (1) (Figure 3).

HCC accounts for 94.0% of all primary liver cancers. 
In Japan, HCC is characterized by the development of the 
disease against a background of chronic hepatitis or liver 
cirrhosis caused by persistent HCV or HBV infection in 
a majority of the patients. According to the survey of the 
20,753 patients in the Report of the 18th follow-up survey 
of primary liver cancer 2004-2005 of the Liver Cancer 
Study Group of Japan (7), 67.7% of the patients were HCV 
antibody-positive, and 15.0% were hepatitis B surface 
antigen-positive.

Screening for HCC in Japan

As described above, HCC often develops in patients with 
viral hepatitis, such as HBV or HCV. Therefore, periodic 
screening by ultrasonography or computed tomography with 
serum α-fetoprotein measurement has been recommended 
in patients with HBV or HCV who are at a high risk of 
development of HCC, for early detection of HCC. Owing 
to the implementation of periodic screening of patients 
at high risk in Japan, HCC tumors were 2 cm or less in 
diameter at diagnosis in 33.5% of cases and 2.1-5.0 cm  
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Figure 3 Proportions of patients aged 80 years or over among primary liver cancer deaths in Japan.
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in diameter in 45.5% of the cases. Moreover, in 57.7% of 
the cases, the tumors were solitary at diagnosis, and the 
HCCs were often diagnosed at a relatively early stage (7). 
According to the Japanese Evidence-based Clinical Practice 
Guidelines for Hepatocellular Carcinoma (8,9), tumor 
marker measurements and an ultrasound examination 
once every 3-4 months as a regular screening method, 
and if necessary, dynamic CT/MRI every 6-12 months, 
is recommended for patients with liver cirrhosis B or C. 
For patients with chronic hepatitis B, chronic hepatitis 
C, and liver cirrhosis caused without HBV or HCV, the 
Guidelines recommend tumor marker measurements 
and an ultrasound examination once every 6 months, and 
dynamic CT/MRI as needed. α-Fetoprotein (AFP), protein 
induced by vitamin K absence or antagonists-II (PIVKA-
II), and the lens culinaris agglutinin-reactive fraction of 
alpha-fetoprotein (AFP-L3) are mainly used as the tumor 
markers. Ultrasound contrast agents are also often used to 
make a definitive diagnosis of HCC or for easy screening of 
liver tumors by ultrasonography. Gadolinium ethoxybenzyl 
diethylenetriamine pentaacetic acid (Gd-EOB-DTPA)-
enhanced MRI, which allows evaluation of the blood flow 
in liver tumors and hepatocyte function, is used to make 
a more accurate diagnosis and for differential diagnosis. 
Thus, the advances in diagnostic imaging techniques enable 
the diagnosis of HCC to be confirmed in many patients 
even without a tumor biopsy. The Japanese Evidence-based 
Clinical Practice Guidelines for Hepatocellular Carcinoma 
(8,9) state that tumor biopsy is indicated only when it is 
impossible to make a definitive diagnosis by dynamic CT/
MRI. Therefore, the indications of tumor biopsy should be 
decided cautiously, and the procedure should be avoided as 
far as possible.

Treatment policy for HCC in Japan

The main treatment modalities for HCC include surgical 
resection, liver transplantation, local ablative therapies, 
including radiofrequency ablation (RFA) and ethanol 
injection, and transcatheter arterial chemoembolization 
(TACE). According to the Report of the 18th follow-
up survey of primary liver cancer in Japan 2004-2005 (7), 
the initial therapy was surgical resection in 31.7% of all 
treated patients, local ablative therapy in 30.6%, and TACE 
in 31.7%. For highly advanced HCC, such as that with 
vascular invasion, hepatic arterial infusion chemotherapy 
(HAIC) is often employed. After the introduction of 
sorafenib, systemic chemotherapy has also often been 
employed in recent years. Radiotherapy, including proton 
therapy and heavy-ion therapy, is sometimes employed as a 
treatment option. While determining the most appropriate 
treatment strategy for HCC, it is important to take the 
hepatic reserve into consideration, not just the condition of 
the HCC such as the number and size(s) of the tumors. The 
HCC treatment algorithm based on the consensus proposed 
by the Japan Society of Hepatology (JSH) in 2010 (10) is 
helpful for selecting the appropriate treatment for patients 
with HCC (Figure 4).

The cumulative overall survival times according to each 
treatment in the reports of the follow-up surveys of primary 
liver cancer in Japan from 1994 to 2005 are shown in Table 
1 (7). The overall survival times were favorable in patients 
treated by surgical resection, local ablative therapy, and 
TACE, in that order. Also, the reported 5-year survival 
rates in Japan, South Korea and the United States in 2005 
were 42.7%, 18.2%, and 13%, respectively, and the 5-year 
survival rate in Japan might be best in the world (11).
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Figure 4 Treatment algorithm for hepatocellular carcinoma based on the consensus of the Japanese Society of Hepatology (2010 revised 
version).

Table 1 Cumulative survival times for each treatment according to the reports of the follow-up survey of primary liver cancer in  
Japan 1994-2005

No. of  

patients

Survival proportion (%)

1-year 2-year 3-year 5-year 7-year 10-year

All patients 101,977 79.1 66.1 55.0 37.9 26.7 16.5

Surgical resection 25,066 88.2 78.4 69.5 54.2 42.0 29.0

Liver transplantation 183 74.2 69.3 63.4 56.7 NA NA

Local ablative therapy 27,150 92.8 81.4 68.6 45.6 29.8 15.7

Transcatheter arterial  

chemoembolization

19,569 77.8 59.0 44.2 24.2 14.0 6.5

NA, not available.

Loco-regional treatments: surgical resection, liver 
transplantation, local ablative therapy, and TACE

Surgical resection

Surgical resection is generally recommended for HCC 
patients with Child-Pugh A or B liver disease with a solitary 
tumor, or two or three tumors no greater than 3 cm in 

diameter each. However, even in patients with four or more 
tumors, surgical resection is sometimes performed if the 
tumors are considered resectable. According to the Report 
of the 18th follow-up survey of primary liver cancer in 
Japan 2004-2005 (7), the tumor diameter was under 2 cm 
in 17.7% of the patients, 2-5 cm in 54.9%, and 5-10 cm in 
20.2%, and the tumor was solitary in 74.3% of the patients. 
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In addition, there was portal vein invasion in 16.2% and 
hepatic vein invasion in 7.3% of patients.

Liver transplantation

Liver transplantation for HCC is an ideally best treatment 
modality, because it provides the potential for cure of 
HCC and underlying liver diseases. In Japan, living donor 
liver transplantation is predominantly applied for the 
treatment of HCC because of a crucial shortage of deceased 
donor. According to a large survey of 1,225 patients who 
underwent living donor liver transplantation conducted by 
65 centers in Japan (12), and HCV infection was a leading 
cause of liver cirrhosis (60%). The survival proportions at 1, 
3 and 5 years were 84.5%, 74.4% and 69.3%, respectively. 
Because the opportunities for liver transplantation are 
limited under the current circumstance of shortage of 
donors, the other treatment modalities were mainly 
considered as initial treatment in Japanese HCC patients.

Local ablative therapy

RFA is the predominant treatment among local ablative 
therapies. According to the Report of the 18th follow-
up survey of primary liver cancer in Japan 2004-2005 (7), 
RFA had been performed in 72.1% of the patients, ethanol 
injection therapy in 18.6%, and microwave coagulation 
therapy in 8.5% of patients. The general indication for 
local ablative therapy was a tumor no greater than diameter 
of 3 cm and no more than 3 tumors. Patients with a single 
nodule accounted for 71.2%, those with a tumor diameter 
of 2 cm or less for 59.3%, and those with a tumor diameter 
of 2-3 cm for 28.5%. The therapeutic efficacy after  
6 months was complete response (CR) in 80.3% and partial 
response (PR) in 9.9% of the patients.

TACE

Because the local control rate and long-term prognosis 
of patients treated by TACE are generally unfavorable as 
compared to those of patients treated by surgical resection or 
local ablative therapy, TACE is usually employed for patients 
who would be unsuitable candidates for surgical resection 
or local ablative therapy, for example, those with multiple 
nodules. According to the Report of the 18th follow-up  
survey of primary liver cancer in Japan 2004-2005 (7), 
anticancer drugs and lipiodol were used in combination with 
TACE in 93.2% and 99.8% of these patients, respectively. 

The therapeutic response after 6 months of treatment was 
CR in 40.5% and PR in 27.6% of the patients.

Chemotherapy: intra-arterial chemotherapy and 
systemic chemotherapy

Chemotherapy is employed to treat patients who are 
unsuitable candidates for surgical resection, local ablative 
therapy or TACE, that is, patients with extrahepatic 
metastasis, vascular invasion or resistance to TACE. 
Chemotherapy consists of systemic chemotherapy and 
HAIC. In Japan, HAIC is mainly employed for patients with 
localized advanced HCC, e.g., those with vascular invasion, 
while systemic chemotherapy is employed for HCC patients 
with extrahepatic metastasis. According to the Report of 
the 18th follow-up survey of primary liver cancer in Japan 
2004-2005 (7), HAIC accounted for the higher proportion 
of the patients, i.e., 85.8%.

Systemic chemotherapy

The results of two pivotal randomized controlled trials have 
demonstrated the evident survival benefit over placebo of 
the orally administered molecular-targeted agent sorafenib 
[a multikinase inhibitor of RAF, vascular endothelial growth 
factor receptor (VEGFR), platelets deprived growth factor 
receptor (PDGFR), etc.], and this drug has come to be 
regarded as a standard treatment agent for advanced HCC 
(13,14). In May 2009, use of sorafenib for treatment of 
HCC was approved for coverage by the national health 
insurance in Japan, and over 20,000 HCC patients have 
already been treated with sorafenib.

Sorafenib has some troublesome adverse effects, such as 
the hand-foot syndrome, hypertension, liver dysfunction, 
etc. Higher incidences of these adverse events have been 
reported in HCC patients from Asia, including Japan, than 
in those from Western countries (13-19) (Table 2). The 
reason for this difference remains unknown, although it may 
be related to racial differences. Therefore, it is important in 
clinical practice to devise methods to properly manage such 
adverse events so as to avoid suspension/discontinuation 
of treatment due to serious adverse events and enable 
treatment continuation for long periods of time.

A global international prospective, non-interventional 
study (GIDEON trial) was performed to elucidate the 
safety and efficacy data of sorafenib in clinical practice 
worldwide (20) (Table 3). According to the interim analysis 
of the GIDEON trial, the background of Japanese patients 
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Table 2 Comparison of the incidences of adverse events during treatment with sorafenib between Asia and other countries

Authors Year Countries n

Hand-foot  

syndrome (%)

Hypertension 

(%)
AST (%) ALT (%)

Comments
All 

grade

Grade  

3

All 

grade

Grade  

3

All 

grade

Grade  

3

All 

grade

Grade  

3

Abou-Alfa GK (14) 2006 US/EU 137 30.7 5.1 NA NA NA NA NA NA Phase II

Iavarone M (15) 2011 Italy 296 28.0 9.0 18.0 7.0 NA NA NA NA Prospective  

study

Llovet JM (12) 2008 US/EU 297 21 8 5 2 1.7 1.7 0.7 0.7 Phase III

Cheng AL (13) 2009 Asia 149 45.0 10.7 18.8 2.0 NA NA NA NA Phase III

Chiu J (16) 2012 Korea 172 40.4 13.5 24.4 3.5 NA NA 67.7 12.4 Retrospective

Furuse J (17) 2008 Japan 27 44.4 7.4 18.5 18.5 3.7 3.7 7.4 7.4 Phase I

Kudo M (18) 2010 Japan/Korea 229 82.0 35.0 31.0 15.0 25.0 12.0 21.0 8.0 Phase III

Our hospital Japan 127 69.0 7.0 35.0 12.0 57.0 48.0 49.0 24.0 Retrospective

NA, not available.

treated with sorafenib was characterized by a larger number 
of patients who were elderly and had PS-0 as compared 
to the patients from other countries. The percentages of 
patients that had undergone surgical resection, RFA or 
TACE prior to the start of sorafenib treatment were also 
higher among patients from Japan than among patients from 
the other countries. Furthermore, another characteristic 
of the HCC patients from Japan was the longer interval 
between the diagnosis of HCC and commencement of 
sorafenib treatment (30 months), suggesting that HCC is 
diagnosed earlier in Japan, and that sorafenib therapy is 
initiated after first employing potentially effective loco-
regional treatments. Regarding sorafenib therapy, the 
duration of administration (median) of 13 weeks in Japan 
was similar to that in the other countries. However, the 
incidence rate of serious adverse events and the proportion 
of patients requiring discontinuation of sorafenib due to 
the appearance of adverse events were higher in the HCC 
patients from Japan than in those from the other countries. 
Thus, HCC patients from Japan treated with sorafenib 
have often been treated heavily before the introduction of 
sorafenib and show a higher incidence of serious adverse 
events during sorafenib treatment, although their treatment 
outcome were almost equivalent to those in the patients 
from other countries.

HAIC

Because the anticancer agents are directly injected into the 
hepatic arteries, HAIC is associated with increased local 

concentrations of the anticancer agents in the tumor and 
reduced systemic distribution of the drugs. Therefore, 
HAIC may be expected to have a stronger antitumor 
effect and lower incidence of systemic adverse reactions, as 
compared to systemic chemotherapy. Among the numerous 
chemotherapeutic regimens employed for HAIC, cisplatin 
(21-24), 5-fluorouracil (5-FU) plus cisplatin (25-28), and 
5-FU plus interferon (29-33) are the most frequently used 
in Japan, and high response rates and favorable long-term 
outcomes have been reported (Table 4). Thus, HAIC is an 
effective treatment, however, no large-scale prospective 
randomized controlled trials have been conducted until 
date. Because no randomized controlled trials have 
demonstrated any survival advantage of HAIC, no consensus 
has been reached as to the standard treatment for advanced 
HCC. Sorafenib has been approved as a treatment for 
similar subjects with advanced HCC in Japan. Nonetheless, 
HAIC is still often performed in Japan, because a favorable 
tumor-shrinking effect and long-term survival of the 
patients are often observed in patients with highly advanced 
HCC in response to HAIC. To elucidate the usefulness of 
HAIC, several studies of sorafenib and HAIC, including 
randomized controlled trials of sorafenib plus intra-arterial 
cisplatin and sorafenib alone (UMIN000005703), of 
sorafenib plus intra-arterial 5-FU + cisplatin and sorafenib 
alone (NCT01214343), and of intra-arterial 5-FU + 
interferon therapy and sorafenib alone (UMIN00000240) 
are currently underway. In the future, demonstration of the 
survival advantage of HAIC and recognition of HAIC as 
one of the standard treatments for patients with advanced 
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Table 3 Differences between Japan and other countries in the results of interim analysis in the GIDEON trial conducted to determine  
the efficacy/safety of sorafenib

Total 
(n=1,571)

USA 
(n=313)

EU 
(n=588)

Latin America 
(n=59)

Asia 
(n=450)

Japan 
(n=161)

Baseline characteristics

Age (Median) 62 60 67 65 53 69

Performance status 0 40 28 46 25 30 73

Performance status 1 43 42 39 63 51 26

BCLC stage A 7 12 9 20 2 3

BCLC stage B 19 12 24 36 10 30

BCLC stage C 54 39 53 31 68 57

Child Pugh A 61 38 66 34 65 84

Child Pugh B 23 32 22 47 20 12

Prior surgery 19 11 14 7 24 40

Prior locoregional treatment 55 49 44 29 69 84

Transcatheter arterial chemoembolization 46 37 32 15 64 76

Radiofrequency ablation 15 10 15 15 12 38

Median time from initial diagnosis to start of sorafenib (months) 4 3 3 1 3 30

Sorafenib administration

Treatment duration (median: weeks) 12 12 14 25 9 13

Daily dose (median: mg) 693 575 746 800 763 489

Initial dose level: 800 mg 74 57 81 98 78 62

Initial dose level: 400 mg 22 34 15 2 20 36

Discontinuation rate because of adverse events 19 22 20 3 15 32

Adverse events of all grades of severity 64 71 66 44 51 89

Adverse events of grade 3-4 severity 25 26 28 8 14 44

Serious adverse events 9 9 10 8 4 17

Overall survival (median: months) - 8.4 9.4 12.5 7.9 9.3

GIDEON, Global investigation of therapeutic decisions in hepatocellular carcinoma and of its treatment with sorafenib; BCLC,  
Barcelona Clinic Liver Cancer Group; USA, United states of America; EU, European union.

HCC are expected.

Agents against HCC under development in Japan

Various chemotherapeutic agents such as sunitinib, 
brivanib, linifanib, tivantinib, bevacizumab, cabozantinib, 
etc., are under development worldwide for the treatment of 
advanced HCC. In Japan, phase III trials of lenvatinib (34), 
orantinib (35), S-1 (36) and peretinoin (37), all originally 
developed in Japan and expected to be effective against 
HCC, are currently underway.

Lenvatinib

Lenvatinib (34) is a tyrosine kinase inhibitor of VEGFR2, 

RET, etc., and a phase II trial of the drug as first-line 
treatment and second-line treatment was conducted in 
46 patients with advanced HCC. Favorable treatment 
outcomes were reported, with a response rate [assessed 
according to the Response Evaluation Criteria in Solid 
Tumors (RECIST) criteria] of 23.9%, median time to 
progression of 9.4 months, and median survival time of 
18.3 months. A global phase III trial comparing lenvatinib 
and sorafenib in the first-line setting is currently ongoing 
(NCT01761266).

Orantinib

Orantinib is a tyrosine kinase inhibitor of PDGFR, 
VEGFR-2, etc (35). A randomized controlled phase II 
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trial comparing orantinib with observation in the adjuvant 
setting was conducted in 101 patients who had undergone 
TACE. The median time to progression was 5.2 months 
in the orantinib arm as compared to 4.0 months in the 
observation arm, and a favorable trend with a hazard ratio of 
0.699 [95% confidence interval (CI): 0.450-1.088, P=0.054] 
was reported in the orantinib group. A placebo-controlled 
phase III trial of orantinib is currently underway in Japan, 
South Korea and Taiwan, to elucidate its usefulness in 
combination with TACE (NCT01465464).

S-1

S-1 is an oral anticancer agent composed of a mixture of 
tegafur and two modulators, gimeracil and oteracil, that 
was developed with the aim of intensifying the antitumor 
effect of 5-FU by increasing the serum concentration of 
the drug and mitigating its gastrointestinal toxicity (36). A 
phase II trial of the drug was conducted in 23 patients with 
advanced HCC against a background of Child-Pugh A or 
B liver disease, and favorable treatment outcomes were 
reported, with a response rate of 21.7% (5/23), median time 
to progression of 3.7 months, and median survival time of 
16.6 months. A placebo-controlled phase III trial of S-1 
(JapicCTI-090920) is currently ongoing in Japan in patients 

with advanced HCC refractory to sorafenib.

Peretinoin

Peretinoin is an oral acyclic retinoid vitamin-A derivative 
targeted at the retinoid nuclear receptor. A placebo-
controlled phase II/III trial of peretinoin 300 mg and 
peretinoin 600 mg was conducted on 401 HCC patients 
who had undergone surgical resection or RFA (37). The 
trial demonstrated a significant difference in the 2-year 
recurrence-free survival rate between the peretinoin 600 mg 
group, but not peretinoin 300 mg group, and the placebo 
group (hazard ratio 0.27, 95% CI: 0.07-0.96), and a new 
placebo-controlled phase III trial of peretinoin 600 mg is 
underway in Japan (NCT01640808).

Thus, phase III trials of several anticancer agents 
originally developed in Japan are underway at present, and 
positive results are expected in the near future.

Conclusions

Before the introduction of sorafenib, the three major 
treatments used for the treatment of HCC in Japan were 
surgical resection, local ablative therapy and TACE. HAIC 
was used for patients in whom these potentially effective 

Table 4 Treatment efficacy of hepatic arterial infusion chemotherapy for advanced hepatocellular carcinoma

Chemotherapeutic 

regimens

No. of 

patients

Response 

rate (%)

Time to progression/

progression-free survival 

(median: months)

Overall survival 

(median: months)
Comments Authors Year

CDDP 84 4 1.7 7.1 retrospective Iwasa S (20) 2011

CDDP 80 34 NA 67.5% (1 year) Phase II Yoshikawa M (21) 2008

CDDP 67 37 NA 10.7 retrospective Court WS (22) 2002

CDDP* 25 28 3.6 7.1 Phase II Furuse J (23) 2008

5-FU/CDDP 41 22 7.0 12.0 Phase II Park JY (24) 2007

5-FU/CDDP* 52 39 4.1 15.9 Phase II Ueshima K (25) 2010

5-FU/CDDP 97 28 7.0 12.0 retrospective Kim BK (26) 2011

5-FU/CDDP 114 36 NA 10.2 retrospective Yamasaki T (27) 2012

5-FU/IFNα* 55 44 5.2 11.8 retrospective Ota H (28) 2005

5-FU/IFNα* 116 52 NA 34% (1 year) retrospective Obi S (29) 2006

5-FU/IFNα* 55 29 7.5 9.0 retrospective Uka K (30) 2007

5-FU/IFNα* 102 39 2.0 9.0 retrospective Nagano H (31) 2011

5-FU/IFNα* 30 27 3.5 8.4 Randomized phase II Monden M (32) 2012

*The study subjects were patients with Hepatocellular carcinoma with tumor thrombosis in the main portal vein; 5FU, 5-Fluorouracil; 

CDDP, Cisplatin; IFN, Interferon; NA, not available.
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treatments were not indicated. However, the situation has 
changed greatly after the advent of sorafenib. It is now 
necessary to clarify the role of HAIC for the treatment 
of advanced HCC, especially from the standpoint of the 
availability of sorafenib. In addition, it is also necessary to 
aggressively address the development of other effective 
chemotherapeutic agents after sorafenib. Japan is the 
country with the second largest number of HCC patients 
in the world, and it will be important to strive to further 
improve the treatment outcome of HCC in collaboration 
with Western and other Asian countries.
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