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Hepatocellular carcinoma (HCC) is the most common 
type of primary liver cancer originating from hepatocytes, 
whereas intrahepatic cholangiocarcinoma (ICC) occurs in 
parts of the bile ducts within the liver and is the second 
most common primary malignant liver tumor. Extrahepatic 
cholangiocarcinoma develops in the bile ducts outside 
the liver and includes hilar and distal bile duct cancers. 
In a recent report from the National Comprehensive 
Cancer Network (NCCN), members of the NCCN 
Hepatobiliary Cancers Guidelines Panel summarized 
the clinical practice guidelines for hepatobiliary cancers, 
including HCC, gallbladder cancer, ICC, and extrahepatic 
cholangiocarcinoma (1). Most of the space is occupied by 
the etiology, screening, diagnosis, workup, pathology, and 
treatment options for HCC, which is nearly consistent 
with the guidelines offered by the Barcelona Clinic Liver 
Cancer (BCLC) strategy (2). Due to differences in the 
circumstances of medical insurance, donor shortage, and 
drug approval, there are variations in screening, treatments, 
and chemotherapies among the NCCN, BCLC, and Japan 
Society of Hepatology (JSH) guidelines (3), which are the 
focus of this commentary (Table 1).

Hepatocellular carcinoma

Most HCC patients have cirrhosis and chronic liver 
disease caused by viral infection with the hepatitis B virus, 
hepatitis C virus, alcohol abuse, non-alcoholic fatty liver 

disease, and non-alcoholic steatohepatitis. Therefore, 
the American Association for the Study of Liver Diseases 
(AASLD) and BCLC guidelines recommend ultrasound 
(US) screening every 6 months for patients with such 
risk factors. The NCCN panel and the Asian Pacific 
Association for the Study of the Liver (APASL) (4) 
recommend the measurement of serum alpha-fetoprotein 
(AFP) levels in addition to US screening every 6 months. 
If US shows nodules <10 mm in diameter without AFP 
elevation, this screening is repeated within 3–6 months. 
In addition to screening using a combination of US and 
AFP measurements, determination of serum protein levels 
induced by vitamin K absence-II (PIVKAII), also known 
as des-gamma-carboxy-prothrombin, is recommended in 
Japan, which could improve the diagnostic capability of 
screening for HCC in high-risk patients (5).

The consensus of the NCCN panel for treatment 
options for HCC is that liver resection or transplantation, 
if feasible, are preferred for patients who meet surgical or 
transplant selection criteria. Locoregional therapies such 
as radiofrequency ablation (RFA), transcatheter arterial 
chemoembolization (TACE), and external beam radiation 
therapy (EBRT) are recommended for patients who are 
not eligible for liver resection or transplantation. These 
treatment options except for transplantation are indicated 
for patients with Child A or B in the NCCN guidelines, 
while the Child-Pugh classification was already abandoned 
in the last BCLC version.
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Table 1 Indication for treatment options of hepatocellular carcinoma

Treatment options NCCN (1) BCLC (2) JSH (3)

Liver resection

Liver function Child-Pugh A/B Preserved liver function* Child-Pugh A/B

Esophageal varices – – −/+ (after treatments for varices)

Tumor No. and size ≤3 nodules (if resectable) Single and ≤3 cm ≤3 nodules

Vascular invasion −/+ (if resectable) – −/+ (if resectable)

Transplantation

Liver function Child-Pugh C Preserved liver function Child-Pugh C

Tumor No. and size UNOS Milan criteria 5-5-500 rule 

Ablation

Liver function Child-Pugh A/B Preserved liver function Child-Pugh A/B

Tumor No. and size Away from major vessels/bile ducts ≤3 nodules and ≤3 cm ≤3 nodules and ≤3 cm

Vascular invasion – – –

TACE

Liver function Child-Pugh A/B Preserved liver function Child-Pugh A/B

Tumor No. and size No limit No limit ≥4 nodules

Vascular invasion −/+ (selected patients) – −/+ (selected patients)

EBRT

Liver function Child-Pugh A/B Child-Pugh A/B

Tumor No. and size Unresectable and appropriate location Not recommended ≤3 nodules and ≤5 cm

Chemotherapy

Liver function Child-Pugh A/B Preserved liver function Child-Pugh A

Tumor No. and size Metastatic disease and extensive liver 
tumor burden

Diffuse, infiltrative, extensive, 
and bilobar liver involvement

Not indicated for surgery and 
locoregional therapies

*, liver function should be evaluated beyond the conventional Child-Pugh staging. NCCN, National Comprehensive Cancer Network; 
BCLC, Barcelona Clinic Liver Cancer; JSH, Japan Society of Hepatology; UNOS, United Network for Organ Sharing; TACE, transcatheter 
arterial chemoembolization; EBRT, external beam radiation therapy.

Liver resection is the most effective option for patients 
with preserved liver function; however, the indications 
for resection differ in each guideline. According to the 
BCLC guidelines, liver resection is indicated only for 
patients with single nodule without macrovascular invasion, 
whereas according to the NCCN guidelines, resection can 
be considered even for patients with resectable multifocal 
disease or major vascular invasion, because complete removal 
of HCC by surgical treatment could still benefit patients. 
Patients with portal hypertension are contraindicated for 
resection because of poor surgical outcomes according to 
both the NCCN and BCLC guidelines. In contrast, the JSH 

guidelines recommend liver resection for patients with up to 
three nodules and vascular invasion of the first portal branch. 
Notably, HCC patients with portal hypertension could be 
candidates for liver resection because liver resection after 
the treatment of esophageal varices can be safely performed 
and beneficial for patients (6). The expected indication for 
liver resection for HCC is partly because there are severely 
insufficient donors for liver transplantation in Japan, 
though this might improve as public awareness about organ 
transplantation grows.

Patients with multifocal small HCC (≤3.0 cm) with up to 
three nodules can also be candidates for surgery according 
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to both the NCCN and JSH guidelines, while the BCLC 
strategy recommends RFA for such patients. Given that 
several studies have shown that survival outcomes do not 
differ significantly between liver resection and RFA, RFA 
may become the first treatment approach for small HCC if 
tumors are located appropriately away from other organs 
and major vessels/bile ducts (7).

Liver transplantation is commonly contraindicated for 
HCC patients with macrovascular invasion and extrahepatic 
disease, although the specific tumor conditions in the liver 
are described differently in the various guidelines. In the 
NCCN guidelines, liver transplantation is recommended 
for patients who meet the UNOS selection criteria in which 
patient has a single tumor 2–5 cm in diameter or 2–3 tumors 
1–3 cm in diameter with serum AFP level ≤1,000 ng/mL. 
The BCLC guidelines recommend liver transplantation for 
patients fulfilling the Milan criteria, and sometimes employ 
extended criteria. In contrast, patients who meet the 5-5-500 
rule (nodule size ≤5 cm in diameter, nodule number ≤5, and 
AFP level ≤500 ng/mL) are candidates for living-donor liver 
transplantation (LDLT) in Japan. This is partly because 
the outcomes of transplantation did not differ between the  
5-5-500 rule and Milan criteria based on a Japanese 
nationwide survey (8), and partly because donors with 
brain death are insufficient and LDLT is mainly performed 
for patients with Child-Pugh C classification, which 
consequently relaxes the tumor condition.

According to the NCCN guidelines, TACE, including 
TAE, conventional TACE, and drug-eluting bead 
TACE, is indicated for patients with Child A or B disease 
who cannot be treated by liver resection, ablation, or 
transplantation. Similar to the JSH guidelines, the NCCN 
panel recommends that patients with portal invasion 
are candidates for TACE, in contrast to the BCLC 
guidelines, in which only patients who are classified into the 
intermediate stage are treated with TACE.

E B R T  i s  r e c o m m e n d e d  f o r  p a t i e n t s  w i t h  
1–3 unresectable HCC according to the NCCN guidelines. 
On the other hand, indication of EBRT is more specifically 
provided in the JSH guidelines: for patients with 1 to  
3 nodules ≤5 cm in diameter and with/without vascular 
invasion when liver resection or RFA is difficult. In the 
BCLC guidelines, EBRT is not recommended as a first 
treatment option.

Since the US Food and Drug Administration (FDA) 
approved sorafenib for patients with advanced HCC in 
2007 based on data from the SHARP trial (9), systemic 
therapy has been the most developed area in the treatment 

of HCC in a number of clinical trials, and NCCN and 
JSH recommends the following chemotherapies for 
advanced disease in patients with Child A. According to 
each guideline, an immune checkpoint inhibitor with 
a molecular target drug is the first-line chemotherapy. 
Combined atezolizumab and bevacizumab (Atezo-Bev) 
is listed as the preferred regimen, while sorafenib and 
lenvatinib (10) are other recommended regimens as first-
line treatments in each guideline. This is because Atezo-Bev 
confers a superior survival benefit compared with sorafenib 
(IMbrave150 trial) (11), although it has yet to be evaluated 
head-to-head vs. lenvatinib. Patients treated with sorafenib 
were transferred to a second-line setting of regorafenib (if 
tolerant to sorafenib), cabozantinib, or ramucirumab (AFP 
level, >400 ng/dL). Cabozantinib is an effective third-line 
therapy. In addition to Atezo-Bev, combined durvalumab 
and tremelimumab is also the first-line treatment based on 
data from the phase III HIMALAYA trial (12) in BCLC. 
Each guideline recommends that the tumor response to 
chemotherapy be evaluated using Response Evaluation 
Criteria in Solid Tumours (RECIST) or modified RECIST, 
which estimates the enhanced area in the arterial phase of 
dynamic computed tomography.

Gallbladder cancer and cholangiocarcinoma

Some patients with gallbladder cancer, and most patients 
with cholangiocarcinoma, experience obstructive jaundice. 
The NCCN panel recommends biliary drainage for patients 
with jaundice prior to biopsy, resection, and systemic 
therapy, while preoperative biliary drainage remains a 
matter for debate and some of guidelines refer to only total 
bilirubin concentration before drainage.

Complete removal of the disease with lymphadenectomy 
is the only potentially curative treatment for patients 
with gallbladder cancer or cholangiocarcinoma, and the 
general principle of surgical resection in the NCCN 
guidelines is not different from that in most of the 
other guidelines. To obtain a clear margin for patients 
with gallbladder cancer, hepatic resection and bile 
duct resection are recommended, if necessary, whereas 
lymphadenectomy should be performed to clear all 
lymph nodes in the porta hepatis. Given that multifocal 
liver disease and lymph node metastasis are prognostic 
factors for worse survival in patients with ICC, liver 
resection is recommended for highly selected cases with 
limited multifocal disease or lymph node metastasis to the 
porta hepatis. Lymphadenectomy of the porta hepatis is 
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recommended in patients with ICC; however, its clinical 
effect is yet to be elucidated. Extended hemihepatectomy 
with caudate resection is necessary in patients with hilar 
cholangiocarcinoma. To avoid postoperative liver failure, 
the NCCN recommends biliary drainage and portal vein 
embolization before surgery.

Systemic therapy is recommended for patients with 
unresectable gallbladder cancer or cholangiocarcinoma. 
Patients with ICC are not candidates for RFA or TACE 
in the NCCN guidelines, while RFA could be considered 
for selected patients who could not undergo liver resection 
due to poor liver function or recurrent ICC in the JSH 
guidelines. Combined gemcitabine (GEM) and cisplatin 
(CDDP) has been the global standard regimen for biliary 
tract carcinoma since the ABC-02 study in 2010 (13).  
NCCN and other guidelines sti l l  recommend the 
combination of GEM and CDDP chemotherapy as the 
standard first-line treatment for patients with unresectable 
biliary tract carcinoma. Furthermore, immunotherapy using 
durvalumab with GEM and CDDP is listed as first-line 
chemotherapy based on data from the TOPAZ-1 trial (14) 
in the NCCN guidelines.

Owing to the development of chemotherapies, such 
as immunotherapy and targeted therapy, the treatment 
strategy for HCC has changed. Surgical resection and liver 
transplantation are curative options. The indications for 
surgery and local therapies will differ depending on drug 
development for HCC, as well as medical insurance and the 
supply capacity of donors in each country in the future.
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