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Background: Hepatocellular carcinoma (HCC) is one of the leading causes of cancer-related
mortality in Taiwan. To help clinical physicians to manage patients with HCC, the Taiwan Liver
Cancer Association and the Gastroenterological Society of Taiwan produced the management
consensus guideline for HCC.
Methods: The recommendations focus on nine important issues on management of HCC,
including surveillance, diagnosis, staging, surgery, local ablation, transarterial chemoembolization/transarterial radioembolization/hepatic arterial infusion chemotherapy, systemic therapy, radiotherapy, and prevention.
Results: The consensus statements were discussed, debated and got consensus in each expert
team. And then the statements were sent to all of the experts for further discussion and refinement. Finally, all of the experts were invited to vote for the statements, including the level of
evidence and recommendation.
Conclusion: With the development of the management consensus guideline, HCC patients
could benefit from the optimal therapeutic modality.
Copyright ª 2017, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/bync-nd/4.0/).
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Introduction
Hepatocellular carcinoma (HCC) is the third most frequent
cause of cancer death in the world.1,2 Moreover, the incidence rate of HCC is still rising.3 In Taiwan, the crude
mortality rate of HCC is around 30.21 per 100,000 personyears, which is the first and second leading cause of
cancer-related mortality in males and females, respectively.4,5 Chronic viral infection accounts for more than 90%
of HCC etiology in Taiwan, where 3.50 million people are
hepatitis B virus (HBV) carriers and around 1.70 million
subjects have hepatitis C virus (HCV) infections.5 Consequently, HCC and viral hepatitis are the major public health
threats in Taiwan.
To help clinical physicians to manage patients with HCC,
Taiwan Liver Cancer Association (TLCA) and the Gastroenterological Society of Taiwan (GEST) started to propose a
management consensus for HCC by a multidisciplinary and
evidence-based approach on June 3, 2014. They convened 53
experts from various fields of expertise, including epidemiology, hepatology, oncological surgery, transplant surgery,
medical oncology, diagnostic and interventional radiology,
radiation oncology, pathology, and pediatrics. Firstly, they
were assigned into nine expert teams: surveillance, diagnosis, staging, surgery, local ablation, transarterial chemoembolization
(TACE)/transarterial
radioembolization
(TARE)/hepatic arterial infusion chemotherapy (HAIC), systemic therapy, radiotherapy, and prevention.
The initial draft statements were discussed, debated
and got consensus in each expert team. And then the
statements were sent to all of the experts for further discussion and refinement. The coordinators of the expert
teams presented the refined statement in the committee
meeting on November 25, 2014 and annual meeting of TLCA
held in Kaohsiung, Taiwan on December 6, 2014. After these
meetings, the coordinators revised the statements and
recommendation according to the suggestions from the
experts and auditorium in the committee meeting on
February 24, 2015. And then all of the 53 experts were
invited to vote for the revised statements, including the
level of evidence and recommendation (Table 1).6,7
Finally, Professor Shi-Ming Lin presented the final
statement in the annual meeting of GEST in Taipei, Taiwan
on March 29, 2015.
Consensus statements
Section 1: Surveillance
Statement 1-1: Patients at high risk for developing HCC
should be entered into surveillance programs [agreement
(A): 100%; level of evidence (E): 1b; recommendation (R):
A]. Patients with chronic hepatitis B and C and with
cirrhosis are defined as high risk subjects (A: 100%; E: 1; R:
A). Among them, patients with HBV- and/or HCV-related
cirrhosis have higher risk (A: 100%; E: 1; R: A).
As more than 90% of patients with HCC have at least one
known underlying risk factors, it facilitates clinical physicians to identify the high risk group of patients who may
develop HCC.8 One randomized controlled trial (RCT) conducted in China showed that patients with chronic hepatitis
B, who were allocated to biannual screening program by
testing serum alpha-fetoprotein (AFP) levels and ultrasonography (US) examination, had a reduced HCC mortality
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Table 1
Level

Level of evidence and recommendation.6,7
Evidence/recommendation

Evidence
1

At least one well-designed randomized
controlled trial (RCT)
1a: meta-analysis of RCTs
1b: at least one RCT
2
Comparative studies: non-RCT, but with
well-designed cohort or caseecontrol studies
(prospective or retrospective), and outcomes
research
3
Non-comparative studies: case series, case
report, or not well-designed clinical studies
4
Opinion of respected authorities, descriptive
epidemiology, or report of expert committee.
Recommendation
A
Strongly recommended
B
Recommended
C
Considerable, but insufficient evidence
D
Not recommended

rate of 37% compared to subjects in the control group.9
Several retrospective cohort studies also disclosed that
HCC patients who were diagnosed by surveillance had
better liver functional reserve, earlier tumor stage, higher
chances to undergo curative therapies and better long-term
outcomes than those without surveillance before the
diagnosis of HCC.10e12 Consequently, for patients who have
a higher risk of developing HCC, they are strongly recommended to be enrolled in the surveillance program for HCC.
However, how to define the high risk group of HCC is still
controversial. Previous studies and guidelines from the
Western countries suggest that patients with an expected
annual incidence of HCC exceeding 1.5% is cost-effective
and therefore surveillance program is only recommended
for this high risk group of patients.13,14 The updated clinical
practice guidelines provided by the American Association
for Study of Liver Disease (AASLD) define the recommended
surveillance population group are cirrhotic patients, HBV
carriers with family history, Asian male HBV carriers over
age 40 years; Asian female HBV carriers over age 50 years;
and African/North American Blacks with HBV infection.15
For young HBV carriers, chronic hepatitis C patients with
stage 3 fibrosis, and non-cirrhotic non-alcoholic fatty liver
disease (NAFLD), the benefit of surveillance is uncertain.
According to the recommendation from the European Association for the Study of the Liver (EASL), the high risk
group of patients who should be enrolled into surveillance
program for HCC include cirrhotic patients; non-cirrhotic
HBV carriers with active hepatitis or with family history of
HCC; and non-cirrhotic chronic hepatitis C patients with
advanced liver fibrosis F3.6
For the Japanese patients, the Japan Society of Hepatology (JSH) defines patients with chronic HBV infection,
HCV infection or other causes of liver cirrhosis as the highrisk group; and HBV- or HCV-related liver cirrhosis as the
extremely high-risk group for developing HCC. Both highrisk group and extremely high-risk group of patients are
recommended for HCC surveillance irrespective the status
of liver fibrosis/cirrhosis.16,17 In Taiwan, given the fact that
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substantial patients with chronic viral hepatitis are diagnosed of HCC with age <40 years, without a family history
of HCC, and in the absence of cirrhosis and steatosis, the
experts in the committee recommend that all of the patients with chronic HBV or HCV infection are suggested to
be enrolled for HCC surveillance program.18e21
Statement 1-2: Surveillance for HCC should be performed using both ultrasonography (A: 100%; E: 1, R: A)
and tumor markers (A: 100%; E: 2, R: B). In Taiwan,
alpha-fetoprotein is covered by the National Health Insurance in clinical settings for HCC surveillance.
Ultrasonography (US) is a feasible, non-invasive tool,
which is widely applied for screening HCC in daily practice.22 According to the current HCC practice guidelines
from EASL and AASLD, US is the only one tool for HCC surveillance in all at-risk populations.6,15 Regarding serological
tests or tumor markers, such as alpha-fetoprotein (AFP),
the ratio of glycosylated AFP (L3 fraction) to total AFP (AFPL3), des-gamma-carboxy prothrombin (DCP), alphafucosidase, and glypican 3 are not recommended due to
their low sensitivity in detecting early stage HCC.6,22,23
However, previous studies demonstrate the combination
of two and more tumor markers could enhance the diagnostic performance in detecting small HCC.24 Consequently, JSH guidelines suggest that surveillance should be
performed by combining US and all of the following three
tumors markers, including AFP, AFP-L3 and DCP.16,25
In Taiwan, AFP is the only one clinical applicable serum
marker and has been reimbursed by the National Health
Insurance (NHI) in clinical settings for HCC surveillance.
Moreover, the application of US in cirrhotic patients has
some limitations in detecting small tumors due to the
coarse echogenicity of background liver and the presence
of regeneration nodules. When combined with US and
testing serum AFP levels, it could detect additional 6e8% of
tumors which were not identified by US previously.26,27
Hence, the committee recommends to combine testing
serum AFP levels to provide the additional screening power
of US for HCC surveillance.
Statement 1-3: Patients should be screened at a 6month interval with a range of 3e12 months (A: 100%;
E: 1, R: A).
Another major discrepancy between the JSH and the
Western guidelines is the interval of surveillance. Several
studies have validated that semi-annual surveillance is superior to annual surveillance in terms of detecting more
small HCC, higher rates of undergoing curative treatment
modalities, better long-term prognosis after HCC diagnosis,
and more cost-effective.27e29 However, one RCT conducted
in France showed that in cirrhotic patients, surveillance by
US with an interval of 3 months, failed to improve the
detection of small HCC, although they could detect more
small focal lesions as compared with a 6-month interval of
surveillance.30 Consequently, in the EASL and AASLD
guidelines, the interval is set at 6 months irrespective the
status of liver cirrhosis.6,15 However, according to the JSH
guideline, the surveillance interval is suggested to shorten
to 3e4 months for patients with HBV-, or HCV-related liver
cirrhosis (extremely high-risk group).17
Another issue is that for patients who achieve sustained
virological response after antiviral therapy for HCV infection; or have HBV surface antigen (HBsAg) seroclearance
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either spontaneously or after antiviral therapy, the risk of
HCC development decreases substantially.31e33 But this risk
could not be completely eliminated.20,34,35 Whether or not
the interval of surveillance could be prolonged in this
clinical setting is also obscure. Therefore, the committee
recommends to surveil patients at a 6-month interval, but
with a range of 3e12 months in certain clinical settings.
Section 2: Diagnosis
Though pathological diagnosis is the golden standard for
definite cancer diagnosis, tissue proof is not always possible
in patients with HCC. The underlying decompensated liver
cirrhosis, such as massive ascites and coagulopathy, makes
biopsy is risky or even impossible. In addition, percutaneous
biopsy of HCC has a potential risk of needle tract tumor
seeding. A meta-analysis study showed that the incidence
of needle tract tumor seeding was 2.7%.36 Thus, noninvasive diagnosis becomes more popular.6,15
Statement 2-1: For nodule >1 cm in the liver, they
should be investigated with the dynamic imaging. (MDCT,
or MRI) (A: 100%; E: 2, R: A)
Because the non-invasive diagnosis of HCC is based on
the tumor vascular dynamic performance, contrast imaging
study is required. Multiple detector computed tomography
(MDCT) or contrast-magnetic resonance imaging (MRI) is the
imaging modality of choice.37 The contrast enhanced US
(CEUS) is not listed as the diagnostic tool because the US
contrast medium is not widely available in Taiwan and the
accuracy of CEUS is inferior to contrast CT or MRI.38
Statement 2-2: For nodules >1 cm in cirrhosis or
chronic hepatitis B, characteristic vascular patterns on a
4-phase MDCT or MRI, HCC could be diagnosed without
biopsy. (A: 100%; E: 2, R: B) However, tissue proof is
encouraged. (characteristic vascular patterns: arterial
hypervascularity and venous or delayed phase washout)
The characteristic vascular patterns are defined as
arterial hypervascularity and venous or delayed phase
washout. A lot of debates have been addressed to discuss
whether two image studies are needed for tumor size
<2 cm, such as Liver Imaging Reporting and Data System
(LI-RADS) category.39,40 However, the panel thinks that
more evidences are needed to use LI-RADS. Though the
panel agrees non-invasive criteria for the diagnosis of HCC,
the positive predictive value of AASLD criteria is 96.5% even
for cirrhotic patients.41 Thus, the panel encourages tissue
proof if possible, especially for those patients receiving
non-surgical treatments.
Statement 2-3: If the vascular pattern on conventional
CT or MRI is not characteristic, or if nodules in noncirrhotic liver or non-chronic hepatitis B, histology or
liver biopsy could be performed. (A: 100%; E: 2, R: B)
Primovist MRI might be considered before liver biopsy.
(A: 100%; E: 3, R: C)
Gadoxetic acid-enhanced magnetic resonance imaging
(EOB-MRI) has been shown to improve the diagnosis accuracy of focal hepatic lesions.42,43 A prospective study
revealed that the diagnostic accuracy and sensitivity for
HCC were significantly higher with EOB-MRI (accuracy: 0.88,
95% CI: 0.80, 0.97; sensitivity: 0.85, 95% CI: 0.74, 0.96) than
with MDCT (accuracy: 0.74, 95% CI: 0.65, 0.82; sensitivity:
0.69, 95% CI: 0.59, 0.79) (P < 0.001).44
EOB-MRI can characterize cirrhotic nodules with atypical
enhancement patterns by dynamic CT.43 Therefore, EOB

Please cite this article in press as: Lu S-N, et al., Management consensus guideline for hepatocellular carcinoma: 2016 updated by the
Taiwan Liver Cancer Association and the Gastroenterological Society of Taiwan, Journal of the Formosan Medical Association (2017),
https://doi.org/10.1016/j.jfma.2017.09.007

+

MODEL

4

S.-N. Lu et al.

MRI is the alternative option before liver biopsy for the
hepatic tumors without characteristic imaging patterns.
EOB-MRI might improve HCC diagnosis in sensitivity, accuracy and might change the BCLC staging and treatment
decision.45 However, more evidences are needed to
recommend using EOB as the contrast medium for all MRI
studies.
Notably new CEUS agents of second generation, such as
Sonazoid, have emerged over the past decades. SonazoidCEUS could be considered as one of promising diagnosis
modalities for focal liver lesion characterization and
detection when combining the vascular-phase and the
specific Kupffer-phase imaging. As it has been specified in
the various guidelines for the use of CEUS in liver.46,47 The
Sonazoid unique Kupffer phase provides additional insights
over more traditional ultrasound contrast agents for the
detection and characterization of HCC. This is related to
the characteristics of some HCCs which present a very late
washout of the contrast agent which can be detected by
Sonazoid only but not by other contrast agents which
disappear from the liver at earlier time points. For small
HCC lesions (2 cm), Sonazoid-CEUS is more sensitive than
contrast enhanced CT while similar as contrast enhanced
MRI to its unique Kupffer-phase imaging (diagnostic rate
MDCT 40% vs Gd-EOB-DTPA-CEMRI 60% vs CEUS 67%).48 For
nodules between 1 and 2 cm, the combination of CEUS and
contrast enhanced MRI is recommended, showing a diagnostic sensitivity of 90e94%, which is higher than that of
each single modality.15,49e51
Statement 2-4: For nodule <1 cm that malignancy
cannot be confirmed should be followed with US at 3e6
months interval. (A: 100%; E:3, R: B)
Statement 2-5: If the size and US character of the
nodules are not changed for 2 years, they could revert to
routine surveillance. (A: 100%; E: 4, R: B)

Fig. 1

Statement 2-6: If biopsy is negative for HCC, patients
should be followed by US or CT/MR every 3e6 months
until nodule either disappears, enlarges, or displays
diagnostic characteristics of HCC for 2 years. (A: 96.3%;
E: 4, R: B)
The median HCC doubling time is 117 days.52 Thus, the
panel recommends follow up the nodule <1 cm at 3e6
months interval. The diagnostic algorithms of liver tumor
were suggested as Fig. 1.
Section 3: staging
Statement 3-1: The Barcelona Clinic Liver Cancer
(BCLC) staging system is recommended for prognostic
prediction. (A: 96.1%; E: 2, R: B)
There are two main purposes of a staging system:
prognostic prediction and treatment guidance. Many HCC
staging systems exist currently. Perhaps the most widely
recognized and utilized system, the Barcelona Clinic Liver
Cancer (BCLC) system accommodates these two goals
simultaneously. Key predictors of prognosis for HCC patients are tumor extent, severity of liver dysfunction, and
overall performance status. Incorporating key factors of
prognosis, the BCLC system is an evidence-based treatment
algorithm developed based on cohort studies and randomized trials from treated and untreated patients.53 Moreover, the BCLC system had been validated widely in
different clinical settings.54e58 The BCLC system is
currently endorsed by EASL and AASLD for management of
HCC.6,15
Besides its ability to stratify patients into distinct prognostic groups, the BCLC system also provide guidance for
the selection of therapy for each of its different stages.
Conceived in year 1999, The BCLC system is still evolving
with the addition of a very-early stage, adoption of transarterial chemoembolization (TACE) for intermediate HCC
and sorafenib for advanced HCC.59 The BCLC staging system

Diagnostic algorithms of liver tumor.
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links prognostic classification to appropriate treatment
options. Briefly, patients classified as very-early stage
(stage 0) or early stage (stage A) HCC have small tumor
burden and adequate liver functional reserve. These patients are amenable to treat with curative intents. Intermediate stage (stage B) HCC may be treated with
locoregional therapy for disease control. Advanced stage
(stage C) HCC are patients with relatively-preserved liver
function presented with portal vein tumor thrombosis,
metastatic disease, or impaired performance status. Stage
C HCC patients are shown to benefit from sorafenib systemic therapy.60,61 Terminal stage (stage D) HCC patients
have decompensated liver cirrhosis or severe cancer
symptoms and are better managed with best supportive
care alone.
Further refinement of staging systems is still possible.
Particularly in Asia-Pacific region, emerging evidences
supported the use of aggressive treatment modalities for
patients with portal vein tumor thrombosis, with large
tumor burden, and with mild cancer-related symptoms
(Eastern Cooperative Oncology Group performance status
1). Based on retrospective analysis of a large hospital-based
cohort, Yau et al. proposed the Hong Kong Liver Cancer
(HKLC) staging system.62 The HKLC staging system can be
seen as a smoother system with less demarcated border
between curative and palliative treatments.63 The HKLC
staging system thus enables more aggressive treatment
modalities in subgroups of patients. Debates and external
validation for HKLC staging system are ongoing.64e66 The
BCLC is still the recommended staging currently.
Statement 3-2: The CLIP score, Tokyo score, JIS score
and tumor-node-metastasis (TNM) are recommended in
subgroups of patients for prognostic prediction. (A:
100%; E: 2, R:B)
Besides BCLC and HKLC systems, there are several prognostic scores available in predicting HCC outcomes.67e69
These prognostic scores cannot guide treatment decisions
directly, but may provide more prognostic information
compared to BCLC or HKLC staging systems. The Cancer of
the Liver Italian Program (CLIP) was derived from several
Italian institutions and incorporates tumor morphology,
Child-Turcotte-Pugh (CTP) classification, serum AFP level,
and portal vein tumor thrombosis.70 The Tokyo score was
developed base on a Japanese cohort undergoing percutaneous ablation, and consists of serum albumin, serum bilirubin, size, and number of tumors.71 The Japan Integrated
Staging (JIS) score combines CTP classification system as well
as the Liver Cancer Study Group of Japan (LCSGJ) and TumorNode-Metastasis (TNM) system.72 Finally, the standard classification in oncology is usually the American Joint Committee on Cancer (AJCC) TNM staging system.73 However, the
AJCC TNM system requires status of microvascular invasion
and does not include general health status or liver functional
reserve.74
In summary, the CLIP score, Tokyo score, and JIS score
had been validated externally by several research groups,
including studies from Taiwan.67e69,75e78 Several studies
demonstrated that these staging systems might provide a
more discriminative ability to predict the prognosis of patients with HCC than BCLC staging system in some subgroups of patients.67e69,77 One recent study from Taiwan
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further shows that the CLIP staging system might be the
best prognostic model for HCC patients with different viral
etiology and treatment modality in Taiwan.68 Besides, the
AJCC TNM system can also be used in early HCC, especially
for patients who underwent resection surgery.79e81 These
scoring systems are recommended in HCC subgroups to
predict prognosis.
Section 4: Treatment: surgery
Surgical resection is the treatment of choice for HCC in
non-cirrhotic patients and in patients with compensated
cirrhosis. Recent advances in surgical techniques, perioperative care, and more accurate evaluation of the underlying liver function have increased the safety of liver
resection even in patients with chronic liver disease and
cirrhosis.82e84 With appropriate patient selection, hepatectomy for HCC is currently a safe procedure that can be
performed with less than 5% operative mortality.85,86 and a
5-year survival after resection that exceeds 50%. In patients
with HCC without underlying cirrhosis, resection should be
considered regardless of tumor size. Hepatic resection is
also the most available efficient treatment of HCC patients
with tumors size >5 cm, with nodules >3, or with tumor
macroscopic vascular invasion, who are less likely to benefit
from liver transplantation or local ablative therapy.87,88 In a
multicenter study indicated that major hepatectomy
(resection of 4 liver segments) for HCC had a low postoperative mortality rate and was associated with
improvement of 5-year overall survival rate. Major hepatectomy can offer a long-term survival benefit in patients
with locally advanced HCC.89 In addition, several studies
also revealed that hepatic resection provides survival
benefits even for patients with multiple tumors as well as in
those with portal hypertension.90e92
In the following paragraphs, the guideline offers advice
for surgical treatment in HCC patients (Fig. 2).
Statement 4-1: Effective HCC resection can be performed in selective patients complicated with cirrhosis
and portal hypertension (for examples, with platelet
count <100 3 103/mm3, controllable ascites or treatable EV).89e92 (A: 85%; E-2, R-B)
Statement 4-2: Curative resection may be performed
in HCC patients with multiple tumors located in one lobe
of liver. Resection is not suitable for tumors involving
both lobes of the liver, and >3 nodules and deeply
located or with hilar involvement.93,94 (A: 100%; E-2, R-B)
Statement 4-3: Curative resection may be performed
for HCC involving ipsilateral portal vein. Resection is not
suitable for HCC with portal vein main trunk or contralateral portal vein invasion.62,95,96 (A: 100%; E-2, R-B)
Statement 4-4: Curative resection may be performed
for HCC involving ipsilateral hepatic vein. Resection is
not suitable for HCC with inferior vena cava or right
atrium involvement.97,98 (A: 100%; E-2, R-B)
Statement 4-5: Curative resection may be performed
for HCC with extra-hepatic, single organ involvement.
Resection is not suitable for HCCs with extra-hepatic,
multiple organs involvement or with intra-hepatic HCCs
under progression.99e101 (A: 100%; E-3, R-B)
Statement 4-6: In HCC resection, a surgical strategy of
adequate surgical margin (>1 cm) should be adopted
when possible. However, a narrow surgical margin, even
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Fig. 2

Taiwan Liver Cancer Association (TLCA) HCC treatment guideline.

a null-margin, does not exclude the possibility of a cure
after resection.102e105 (A: 100%; E-2, R-B)
Statement 4-7: For HCC patients within the Milan
criteria and with cirrhosis, salvage transplantation using
liver resection as the primary treatment for patients,
followed by transplantation in the event of HCC recurrence or liver failure, offers no increase a risk of recurrence and similar long-term outcomes compared to
primary liver transplantation.106e108 (A: 100%; E-2, R-B)
Section 5: Treatment: local ablation
Statement 5-1: PEI and RFA have similar 5-year survival rates for HCC <2 cm, but ablation area is more
predictable by RFA than PEI in any size of tumors. (A:
96.7%; E-I, R-A)
Statement 5-2: RFA is superior to PEI for HCC of
2e3 cm in terms of local recurrence and overall survival.
(A: 96.7%; E-I, R-A)
Statement 5-3: RFA is superior to PEI for HCC (>3 cm)
in terms of treatment sessions, hospital stay, complete
response, local recurrence and overall survival. (A:
100%; E-1, R-A)
Statement 5-4: Ablation of HCCs (>3 cm) with switch
control RFA and multiple bipolar or uni-polar electrodes
is better than single RF controller with reposition of
single RF probe. (A: 96.7%; E-II, R-A)
Current diagnostic modalities and surveillance programs
can early detect small HCC, and various curative modalities
(including surgical resection, orthotopic liver transplantation (OLT), and local ablation) can achieve 5-year

overall survival rates of 50e70%.6,15,47,109 Local ablative
therapies including percutaneous ethanol injection (PEI),
percutaneous acetic acid injection (PAI), radiofrequency
ablation (RFA), and microwave ablation (MWA) have been
suggested for the treatment of small HCC.6,15,47,109,110 PEI is
considered as the most easily performed and effective
modality of direct ablation therapy for HCC. Since the
introduction of RFA for liver cancer in 1993, numerous reports have shown that RFA has gained more attention than
other local ablative modalities for the treatment of HCC
because of more predictable ablation extent, high effectiveness, minimal invasiveness, and the need for fewer
treatment sessions.111e115 RFA also provides survival rates
equivalent to those seen with surgical resection for small
HCC.6,15,47,109,110 As a result, RFA has been advocated as a
first-line curative therapy for very early stage (BCLC stage
0).6,15 or un-resectable early stage (BCLC stage A)
HCC.6,15,47,109,110
Of various local ablative modalities, both PEI and RFA
are most widely employed. Several randomized control
trials, cohort studies and meta-analysis.112e117 have shown
that RFA is superior to PEI for small HCC in terms of more
predictable necrosis, higher complete ablation, lower local
recurrence, and higher overall survival rate. For single
tumor <2 cm (BCLC stage 0), both techniques achieve
complete responses in more than 90% of cases with good
long-term outcomes.111e113 Whether they can be considered as competitive alternatives to resection is uncertain.6
Although PEI and RFA are equally effective for tumor

Please cite this article in press as: Lu S-N, et al., Management consensus guideline for hepatocellular carcinoma: 2016 updated by the
Taiwan Liver Cancer Association and the Gastroenterological Society of Taiwan, Journal of the Formosan Medical Association (2017),
https://doi.org/10.1016/j.jfma.2017.09.007

+

MODEL

HCC management consensus
<2 cm, the necrotic effect of RFA is more predictable in all
tumor sizes. Moreover, a study from Taiwan also showed
that RFA is superior to ethanol injection in early-stage HCC
irrespective of tumor size.118 Some studies also reported
that RFA was superior to PEI or PAI in terms of lower local
tumor progression, higher overall survival and cancer-free
survival for HCC not larger than 3 cm or 4 cm.112e115
Single RFA devices are more effective in HCC smaller
than 3 cm in diameter.6,15,47,109,119,120 Application of a
switching RF controller with simultaneous placement of
unipolar or bipolar RF electrodes has been reported to
create a larger ablation in a shorter time.121e123 Very
limited but promising preliminary results have been reported for treatment of HCC with RFA administered via
simultaneous use of 2e3 RF electrodes and a switching RF
generator.121e123 In a recent report,124 which enrolled 70
patients with at least 1 index HCC tumor 3.0 cm in
diameter for treatment using a switch-control RFA with 2e3
RF electrodes. Fifty-three (75.7%) patients had a total of 58
index tumors of medium size (3.1e5.0 cm in diameter), and
the remaining patients had a total of 17 large tumors
(5.1e7.0 cm in diameter). The mean diameters of the index
tumors of medium and large size were 3.7  0.4 cm and
5.7  0.6 cm, respectively. The rates of complete ablation
after the first session were 79.3% and 76.5%, respectively.
After an additional 1e2 RFA sessions for each patient, the
rate of primary technique effectiveness was scored as
91.4% (medium-size tumors) and 94.1% (large tumors).
Estimated cumulative overall survival rates and local tumor
progression rates were 94% and 10.4% (at 1 year), 85% and
17.1% (at 2 years), and 81% and 32.8% (at 3 years),
respectively. Comparing conventional RFA with single RF
electrode and sequential ablation, the rate of complete
ablation was 53e61% in medium-sized HCC and 20e45% in
large HCC. Seror et al. used SWC RFA and showed 81% of
complete ablation in HCC >5 cm122 and Lee et al. showed
97% in HCC of 3.1e5 cm.123 Therefore, RFA with 2e3 electrodes and a switch RF generator achieved a high rate
(>90%) of complete ablation for medium-size and large
HCCs. The long-term benefits in terms of lower local tumor
progression and overall survival by using SWC RFA and
multiple electrodes as compared with RFA with single
electrode are so far not available and thus needs more
evidence.
Statement 5-5: Microwave ablation with novel technology (3e4 cm thermal diameter) is comparable to RFA
for small HCC. (A: 96.6%; E-II, R-B)
Conventional MWA provides only a 2-cm diameter thermal ablation per electrode placed into the tumor; however,
RFA provides a 2- to 5-cm diameter thermal ablation per
electrode. Thus, RFA is more useful than MWA for the
treatment of small HCCs because RFA provides a lower
Local Recurrence (LR) rate, yields a higher survival rate,
and requires fewer treatment sessions.125,126 Nevertheless,
MWA with novel technology (3e4 cm thermal diameter) is
comparable to RFA for small HCC.127,128
Statement 5-6: Artificial ascites and pleural effusion
creation is useful for HCC in high-risk location undergoing
RFA or microwave ablation. (A: 96.7%; E-II, R-A)
Statement 5-7: CT-guide or navigation-guide RFA is
useful for difficult-to-treat HCC or HCC with poor
conspicuity at conventional US. (A: 100%; E-II, R-A)
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With the advantages of convenience, availability, realtime capability and low cost, US is the most widely used
instrument in the guidance of RFA. However, RFA may not
be feasible when a tumor is invisible or inconspicuous under
ultrasound or there is no safe electrode path.129 Artificial
ascites or artificial pleural effusion also has been applied as
an adjunct to RFA for tumors in high-risk locations. The
safety and efficacy of artificial ascites or artificial pleural
effusion creation has been evaluated at several
sites.120,130e133 Some experts advocate the use of CTguided RFA because it provides better edge detection of
RFA lesions and has few artifacts.134 However, disadvantages include prolonged procedure time, radiation exposure, potential contrast-induced nephropathy, and higher
cost.124,135e137 RFA experts usually advocate the use of USor CT-guided RFA according to their experience and
equipment availability, but the differences between USand CT-guided RFA have rarely been investigated.
RFA is an effective, fast and real-time targeting modality
for small HCC. However, mis-targeting may be encountered
when the target tumor is confused with cirrhotic nodules,
poor conspicuity of index tumor under US Real-time virtual
sonography (RVS) can provide the same multiplanar reconstruction CT or magnetic resonance imaging (MRI) images as
US images under real time US monitor screen. Some studies
have shown the usefulness for RVS- or navigation-assisted
local treatment in which HCC is poorly detected by conventional US.138e140
Sonography is the most preferred imaging modality for
guiding RFA, however, although real-time confident visualization of the target lesion is mandatory for performing
sonographically guided procedures, the target lesion is
often not sufficiently visualized on grayscale sonography for
various reasons.141 Per study performed by Park et al.,
grayscale sonography and CEUS using Sonazoid were performed in 75 patients before biopsy/RFA. The conspicuity
of the lesions among the imaging modalities was compared.
Both vascular and Kupffer phase of Sonazoid show significant improvement of conspicuity than grayscale sonography. This greatly helps increasing lesion detection rates
leading to a high technical success rate of 69.7% (23 of 33)
for RF ablation.142
Although local ablation is a powerful procedure for the
treatment of HCC, local recurrence is a major problem
after ablation treatment. CEUS immediately after ablation
has been proposed as an appropriate technique to identify
possible incomplete ablation and the need for re-treatment
within the same operative session.143,144 This approach
could theoretically reduce the number of re-treatments
required subsequently, with a potentially significant
impact on both costs and patient outcomes. Intraprocedural use of CEUS in patients undergoing RFA also
reduced the number of re-treatments and the related costs
per patient.145 CEUS in RFA treatment of HCC indicated a
lower number of procedures, more complete treatment
during a single session and less recurrence.146 Dohmen
et al. reported the cumulative non-local recurrence rate
was significantly higher in the group with Sonazoid guided
RFA as compared with the group treated prior to Sonazoid’s
availability.147 When HCC was treated with RFA and the
treatment was evaluated with CEUS, cumulative local
tumor recurrence rate decreased to 9e11% at 1 year.148,149
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Even though dynamic CT is commonly used for evaluating
the technical success of RFA,111,150 CEUS has demonstrated
a similar diagnostic accuracy to contrast enhanced CT in
assessment of RFA on top of significant advantages in terms
of safety and usability.144,151e154
Section 6: Treatment: TACE/SIRT/HAIC
Statement 6-1: TACE is recommended for the patients
with HCC at intermediate stage without major portal vein
thrombosis or extrahepatic spreading. (A: 96.2%; E: 1, R: A)
HCC demonstrates strong arterial vascularization during
its growth. This specific feature supports the rationale for
intra-arterial administration of chemotherapy agents,
embolization materials, or radioactive particles. Transarterial chemoembolization (TACE) combines selectively
delivery of chemotherapy agents, usually mixed with lipiodol, and embolization of the tumor feeding vasculature.
TACE has been considered a palliative treatment for unresectable HCC. However, cumulative meta-analysis of randomized controlled trials indicates that TACE significantly
improved long-term survival of advanced HCC patient.155
TACE may achieve partial responses in 15%e55% of patients
and delay tumor progression.155 TACE is recommended for
the patients with HCC at intermediate stage without major
portal vein thrombosis or extrahepatic spreading.156
Statement 6-2: In patients with portal vein thrombosis
(BCLC-C), TACE combined target therapy or external
beam radiation (A: 96.2%; E: 2, R: B), or Y90-SIRT (A:
96.2%; E: 2, R: B) or HAIC (A: 96.2%; E: 2, R: B) are recommended for treatment of choice.
In patients with portal vein thrombosis (BCLC-C), combination of TACE with targeted therapy or external beam
radiation,157 or Y90-selective internal radiation therapy
(SIRT)158 or hepatic arterial infusion chemotherapy
(HAIC)159 is recommended for treatment of choice.
For patients with early stage HCC who have contraindications for radical therapies, TACE may play a key role
in the treatment. For the BCLC-A patients who refuse
operation or are unsuitable for curative treatment, TACE
including drug-eluting beads TACE (DEB-TACE) may be
recommended for the treatment of choice.160,161 Combination of TACE and RFA is superior to RFA alone in patients with tumor size of 3e5 cm if resection is not
feasible.162
Statement 6-3: Drug eluting beads TACE results in less
liver parenchymal damage and systemic adverse events
compared with conventional TACE, may be recommended for the treatment of advanced intermediate
stage HCC. (A: 96%; E: 1, R: B)
New techniques of TACE have developed recently. Drugeluting beads provide simultaneous embolization with sustained release of chemotherapy agents, resulting in maximizing intratumoral concentration, while minimizing its
systemic exposure. Drug-eluting beads TACE (DEB-TACE)
results in less liver parenchymal damage and systemic
adverse events compared with conventional TACE (CTACE), may be recommended for the treatment of intermediate stage HCC.163
Statement 6-4: Y90-SIRT may be recommended for
patients with major portal vein invasion, large tumor
burden or refractory to TACE. (A: 100%; E: 2, R: B)
Due to predominant hepatic arterial supply to HCC,
Yttrium 90 glass or resin particles injected via the hepatic
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artery will be preferentially delivered to the tumor and
selectively emit internal radiation to the tumor. Y90selective SIRT may be recommended for patients with
major portal vein invasion, with large tumor burden, or
refractory to TACE.164 TACE refractoriness is defined as that
the target lesions which are adequately treated two or
more sessions within 6 months show progression or viable
parts over 50% on CT or MR images. The newly developed
lesions are not considered treatment failure and extrahepatic collaterals also should be taken into consideration.
Section 7: Treatment: systemic therapy
Statement 7-1: Sorafenib is recommended for HCC
patients with Child-Pugh A liver function, whose tumors
are not resectable and not amenable to loco-regional
therapy (TACE, ablation therapy). (A: 96.3%; E-I, R-A)
The multikinase inhibitor sorafenib remains the standard
systemic therapy for patients with advanced HCC.60,61 Since
the success of sorafenib, all randomized clinical trials of
new agents in the first line setting used sorafenib as the
control arm, and results from these studies, as well as postmarket surveys as a reflection of ‘real world’ practice, have
confirmed the efficacy of sorafenib in HCC, including a
median time-to-tumor progression of 3e5 months, an
objective tumor response of 2%e3%, and median overall
survival of 8e10 months.165e169 The adverse events at the
recommended dosage of 400 mg twice daily, including
hand-foot skin reaction, diarrhea, hypertension, are
generally manageable, but many patients require dose
reduction to maintain acceptable quality of life.
Clinical trials of sorafenib in HCC generally enrolled
patients with Child A liver function reserves. Therefore, all
of the 6 consensus committee members agree with a grade
A recommendation for sorafenib treatment for patients
with Child A liver function. A potential concern is the risk of
bleeding associated with inhibitors of the vascular endothelial growth factor receptor (VEGFR) pathway.170 Upper
gastrointestinal endoscopy should be considered to detect
esophageal/gastric varices or peptic ulcers that may predispose to bleeding risk (Expert Opinion).
Statement 7-2: Sorafenib is recommended for selected
HCC patients with Child-Pugh B liver function, whose
tumors are not resectable and not amenable to locoregional therapy (TACE, ablation therapy). (A: 84%; E-II,
R-B) Caution: Patients with Child-Pugh B liver function
will have more liver-emergent and drug-related serious
adverse events.
The use of sorafenib in patients with Child B liver function
is more controversial. Although post-market survey
suggested that HCC patients with Child B liver function can be
treated with the same dose levels of sorafenib as patients
with Child A liver function, the duration of treatment was
significantly shorter and the incidence of drug related adverse
events was significantly higher in patients with Child B liver
function.165 Therefore, only 4 of the 6 committee members
agreed with sorafenib treatment for patients with Child B liver
function, and a grade B recommendation was given.
It is critical to determine the cause of the Child B status.
When it results from the underlying cirrhosis, the patients
may have been stabilized for prolonged periods of time and
sorafenib can be carefully used when it is indicated. On the
other hand, when the Child B function results from progression of liver tumors or portal vein thrombosis, the
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patients’ general condition usually deteriorate very rapidly
and the value of sorafenib will be very limited, if any
(Expert Opinion).
The use of sorafenib in earlier stage HCC has been a field
of intensive debate. The first issue is the timing of shifting
from loco-regional therapy, primarily TACE, to sorafenib
treatment. Consensus of TACE refractoriness is developing,
and support from experts is increasing that sorafenib
treatment may be started as soon as TACE refractoriness
develops.171 The second issue is combination of sorafenib
with loco-regional therapy for intermediate stage disease.
Although single arm studies demonstrated promising anticancer efficacy and good tolerance with combination
therapy, two randomized clinical trials failed to show survival benefit from combination of sorafenib and TACE,
compared with TACE alone, in patients with intermediate
stage HCC.172,173 Sorafenib also failed to improve
recurrence-free survival or overall survival for HCC patients
who received curative surgery or ablation.174
Statement 7-3: Cytotoxic chemotherapy is generally
not recommended, but may be considered in patients
who have good performance status (ECOG score 0 or 1),
Child-Pugh A liver function, and good hemogram data
(WBC ‡ 4000/mL, platelet ‡ 100,000/mL). (A: 100%; E-IIIIIV, R-B)
Cytotoxic agents can be used systemically or as part of
HAIC. Systemic chemotherapy is seldom used as first-line
therapy for advanced-stage HCC because of increased
toxicity, especially myelosuppression, in patients with
cirrhosis. A randomized clinical trial suggested that the FOLFOX4 chemotherapy may have a modest impact on survival for
advanced stage HCC, and FOLFOX4 chemotherapy thus
became an option of systemic therapy for HCC in China based
on this study.175 Interpretation of the trial results is difficult
because this trial used doxorubicin as control and the median
overall survival was only 6.4 months in the FOLFOX4 arm.176
Results of single-arm studies remain exploratory.177,178
Currently, only the APASL guideline recommends that
cytotoxic chemotherapy may be considered in highly
selected patients whose general and hepatic conditions are
adequate. All of the 6 consensus committee members agree
that HCC patients who have good performance status
(ECOG score 0 or 1), Child-Pugh A liver function, and good
hemogram data (WBC  4000/mL, platelet  100,000/mL),
may fulfill the APASL description of ‘adequate general and
hepatic conditions’ and warrant a trial of systemic
chemotherapy if no other standard therapy is suitable. The
recommendation was grade B because evidence supporting
this recommendation is limited.
Experts in Asia-Pacific regions sought to develop
consensus on the role for cytotoxic chemotherapy in
advanced HCC, particularly chemotherapy in non-cirrhotic
HCC patients.179 The efficacy and safety of cytotoxic
chemotherapy should be comprehensively evaluated in this
patient population by well-designed clinical trials. However, the promising results of recent trials of second-line
systemic therapy for advanced stage HCC (discussed
below) will make it more difficult to design clinical trials of
cytotoxic chemotherapy for HCC and to define appropriate
patient population for such trials.
HAIC was recommended by a Japanese consensus-based
guideline for the treatment of HCC with vascular invasion.180
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Development of higher level evidence for HAIC is challenging
because of the highly heterogeneous treatment regimen and
technical approaches that have been adopted.
Additional comments on new drug development for
advanced stage HCC
Analysis of recent clinical trials for advanced-stage HCC
indicated that patients who had failed sorafenib treatment
may still survive for more than 6 months if they have Child A
liver function and are suitable for second line clinical trials
of systemic therapy.181 Therefore, clinical trials in the
second-line setting provide an excellent chance to test the
efficacy and safety of new agents. The multi-kinase inhibitor regorafenib, presumably a more potent antiangiogenic
agent than sorafenib based on its kinase inhibition profile,182 has shown improved overall survival compared with
placebo in HCC patients who had failed sorafenib treatment.183 Ramucirumab, an anti-VEGFR antibody, was
associated with overall survival benefit, compared with
placebo, in HCC patients with AFP levels 400 ng/mL. A
randomized clinical trial targeting this patient population is
ongoing. The anti-program death-1 (PD1) immune checkpoint inhibitor therapy, which has been approved for the
treatment of several solid cancer types, is also promising
for advanced HCC, and many clinical trials of anti-PD1
agents, alone or in combination with various agents, is
ongoing in various stages of HCC.184
Section 8: Treatment: radiation therapy
Recent radiotherapy (RT) techniques, including
conformal fractionated RT (CRT) and stereotactic body
radiotherapy (SBRT), have gone rapidly and there are also
growing clinical experience with promising clinical outcomes in treating HCC.185,186 CRT has long been used with
sustained local control and minimal toxicity in focal HCC.
SBRT is an advanced technique of RT that delivers large
ablative doses of radiation in 6 or less fractions.185e187
Statement 8-1: External-beam radiation therapy may
be recommended for patients with BCLC stage A with the
following situations:
A.
B.
C.
D.

Inaccessible to PEI/RFA
Medically inoperable
Refusal to receive standard treatment
Bridge to liver transplant

(A: 96%; E-II, R-B)
There are little long-term data suggesting RT may
compete with surgery and/or the gold standard local
therapy. RT should be used in a clinical trial only for
unresectable tumors or medically inoperable patients. As
an alternative to surgery, RFA or PEI are used as curative
therapies for early HCC, with optimal outcomes in HCC
<3 cm away from large vessels.188 RT can be a treatment of
choice when the tumor is inaccessible to PEI/RFA. The
highest chance of tumor control after RT is in early-stage
HCC (<3 cm); however, in intermediate stage HCC
3e6 cm in size, tumoricidal doses are often possible to
deliver, and the chance of sustained local control is slightly
reduced.186 Therefore, RT should be considered earlier in
the natural history of HCC.
A retrospective trial analyzed 60 patients with early stage
HCC treated with SBRT.189 Child-Pugh A patients received
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30e48 Gy in 3 fractions and Child-Pugh B patients received
24e48 Gy in 5 fractions. The median time to progression was
47.8 months and 2-year overall survival was 67%. Another trial
treated 42 patients with 30e39 Gy in 3 fractions, with a
resultant 1-year survival of 93% with low toxicity.190 In patients who have gone on to have a liver transplant, pathologic
complete responses of HCC treated with SBRT have been
observed.191 Bridging therapies are used to reduce the potential for drop off resulting from HCC progression.
Statement 8-2: External-beam radiation therapy may
be recommended for patients with BCLC stage B with the
following situations:
A.
B.
C.
D.
E.

Inaccessible/unsuitable to TACE
Refractory to TACE
Consolidate TACE (Under A & B conditions)
Bridge to liver transplant (Under A & B conditions)
Localized tumor (of multiple) with symptom or threat to
liver reserve

(A: 95.8%; E-II, R-B)
For unresectable HCC unsuitable for ablative therapies,
TACE has a survival benefit compared to best supportive
care.156,192 However, TACE is less effective against large
HCC. RT has become a treatment of choice when the tumor
is inaccessible or refractory to TACE.193e195 In addition, RT
can be used adjunct to TACE to reduce the residual tumor
burden. In brief, RT should be considered either before or
early after tumor progression, or intolerance to sorafenib.
One meta-analysis showed TACE combined with local
treatments could improve the overall survival status than
performing TACE alone.196 Currently, several phase 2
studies have been carried out to test the efficacy of a
combination of TACE and SBRT to treat larger or difficult to
access liver tumors. Furthermore, for multiple tumors unsuitable/refractory to TACE/RFA, RT should be limited to
the localized tumor with symptom or threats to liver
reserve. Finally, in patients who are still on the waiting list
of transplant, RT can be used as a bridging therapy to increase the potential of a successful liver transplant.191
Statement 8-3: External-beam radiation therapy may
be recommended for patients with BCLC stage C with the
following situations:
A. Portal vein tumor thrombosis (combined modalities with
TACE or Sorafenib)
B. Unsuitable/refractory to TACE
C. Localized tumor (of multiple) with symptom or threat to
liver reserve.
(A: 100%; E-II, R-B)
In advanced-stage HCC with vascular tumor thrombosis
(involving portal vein, inferior vena cava, or hepatic vein),
the feature is a clearly established prognostic factor in the
literature and the treatment remained challenged because
TACE alone is inadequate for eliminating vascular tumor.
Although targeted therapies such as sorafenib showing
tumoricidal activity have the potential to eradicate cancer
cells, the benefit of sorafenib alone is limited with a median survival less than 6 months in patients presenting with
portal vein tumor thrombosis.197 In these patients, RT with

or without other local treatment can play an important role
because RT is able to lead to tumor thrombosis recanalization and sustain tumor control in some patients.198,199 In
a large retrospective trial consisting of 412 patients treated
with TACE and CRT for HCC with portal vein tumor thrombosis, the response and progression-free rates of portal vein
tumor thrombosis were 39.6% and 85.6%, respectively. Median survival was 10.6 months, and the 1- and 2-year survival rates were 42.5% and 22.8%, respectively.199
Concurrent or sequential use of sorafenib and RT is
considered to be synergistic with RT but this combination
should be adapted with caution according to irradiated
volume and treatment technique/fractionation, or used on
clinical trials.200 Currently, a phase 3 clinical trial
(RTOG1112, NCT01730937) comparing sorafenib with or
without SBRT in patients with solid liver lesion or vascular
tumor thrombosis is ongoing, the result will disclose
whether giving sorafenib together with SBRT is more
effective than sorafenib alone.
Statement 8-4: External-beam radiation therapy may
be recommended for patients with BCLC stage D with
symptomatic metastasis or oligo-metastasis (A: 100%; EII, R-B).
Experience with palliative-intent RT showed an indispensable role of RT for symptomatic relief. Pain control
rates of 70%e80% have been reported for bone metastases.201,202 Symptoms associated with lung, brain, and lymph
node metastases have also successfully been relieved with
RT using doses from 8 Gy in 1 fraction to 60 Gy in 20
fractions.203
Delivery of sufficient RT to control HCC while avoiding
liver toxicity is a fine balance. Since the liver is vulnerable
to radiation damage, classic or non-classic radiation
induced liver disease (RILD) has been documented weeks or
months after the end of RT.204e207 The diagnosis of RILD is
mainly based on clinical manifestations or laboratory findings after RT; currently, there is no reliable biomarker for
predicting RILD. Because treatment-related liver toxicity
might be increased in patients with advanced HCC and
impaired liver function, RT field and dose constrain should
be more cautious. Furthermore, the combination or
scheduling of RT with other treatments should be discussed
and tailored. In addition, the proximity of the liver target
volume to luminal gastrointestinal tissues, such as the
stomach, impacts the ability to deliver high doses safely,
but the secure distance is dependent on technical factors,
such as motion management, image guidance used, and the
dose gradient at the target-normal tissue interface. The
recommendation for safe delivery of RT is listed as follows:
1. RT dose can be adapted according to uninvolved liver
reserve and dose constraint to liver and adjacent
gastrointestinal tissues.
2. Consensus about time sequence between TACE and RT
may be determined through multidisciplinary discussion.
3. Concurrent or sequential use of sorafenib with RT may
be used with caution according to irradiated volume and
treatment technique/fractionation.
In addition, a better understanding of the RT dose
response relationship is needed for tumor control as well as
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normal tissue toxicities. Functional imaging advances may
help to target the most resistant portions of the tumor
selectively with dose painting while possibly sparing the
highest functioning portions of the liver.185 Strategies to
mitigate liver toxicity also represent an important area of
study that may open the window for expanded role of RT in
HCC.
Section 9: Prevention
Statement 9-1: Vaccination for hepatitis B virus (HBV)
has been reportedly associated with reduced occurrence
of hepatocellular carcinoma (HCC). (A: 100%; E: 1, R: A)
As chronic HBV infection is the major cause of HCC in the
world, especially in Asia, where maternal-infant vertical
transmission or horizontal exposure of the virus in early
childhood are the major routes of infection.208 It might be
the most effective method to decrease the risk of developing HCC through interrupting the entry of HBV into
human body. Taiwan is the first country to launch a
nationwide universal HBV vaccine program since 1984. With
the successful implantation of this program in which 97.66%
of infants completing 3-dose HBV vaccination in 2013, the
prevalence of HBV infection declines substantially.209 In
children younger than 15 years of age, the seropositive rate
of hepatitis B surface antigen (HBsAg) and antibodies to
hepatitis B core antigen (anti-HBc) have declined from 10%
and 28% in 1984 to 0.9% and 7.0% in 1999, respectively.210
The success of universal HBV vaccination not only decreases the disease burden of HBV infection but also reduces the risk of developing HCC. Chang et al. first
demonstrated that the incidence rate of HCC in Taiwanese
children with age between 6 and 14 years decreased from
0.70 per 100,000 children in 1981e1986 to 0.36 per 100,000
children in 1990e1994.211 Another study conducted from
the National Hepatitis B Immunization Registry database of
Taiwan further showed that the incidences of HCC were
0.293 and 0.117 per 100,000 person-years in unvaccinated
and vaccinated cohorts, respectively.212 The other study
using the data from the nationwide Taiwan Cancer Registry
(TCR) database also confirmed that the annual case
numbers of HCC in children with aged 0e14 years were less
than 10 in 2003e2010 and further decreased to zero since
2011.209 For adolescents and young adults (aged 15e29
years), they also had a striking decrease of HCC incidence
rate with an annual percent change of
16.6% in
2003e2010. One recent population-based, cluster randomized controlled trial conducted from China also found
that the neonatal HBV vaccinated cohort had a significantly
lower incidence of developing HCC compared to control
group over 30 years of follow up.213 In summary, several
lines of evidences confirm that the protection effect of HBV
vaccination in preventing HCC has extended from children
to adolescents and young adults. And it is anticipated to
protect adults from HCC development in the following
years.
Statement 9-2: Prevention of viral transmission
through blood contamination, iatrogenic medical setting
and illicit drug use is effective in reducing viral hepatitis
and HCC. (A: 100%; E: 2, R: A)
HBV, HCV, and hepatitis delta virus (HDV), which are the
major etiology of HCC in Taiwan, could be transmitted
through parenterally, such as blood contamination, sexual
contact, iatrogenic medical setting and illicit drug
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use.208,214 With the successful implantation of screening
blood donors for HBV serology assay (HBsAg and/or antiHBc) and antibody against HCV (anti-HCV), the incidence
of post-transfusion hepatitis has been declined
substantially.215,216
Nevertheless, one recent study estimated that around
745,109 (3.28%) subjects in Taiwan were seropositive for
ant-HCV,217 while Liu and colleagues reported the overall
prevalence of HCV infection among human immunodeficiency virus (HIV)-infected injected drug users (IDU) was as
high as 96.6%.218 Another recent study in Taiwan also
showed that the sero-prevalence rate of HDV infection
patients with chronic hepatitis B was 74.9% in IDU, which
was much higher than that in general population of HBV
carriers (4.4%).219 It indicates that controlling iatrogenic
medical setting and illicit drug use are warranted to eradicate the transmission of viral hepatitis and decrease the
risk of developing HCC, especially for high risk group of
patients, such as HIV infection and IDU.
Statement 9-3: Chronic active HBV or hepatitis C virus
(HCV) infection is associated with a higher risk of developing HCC. (A: 100%; E: 2, R: A)
With the improvement of molecular biology, testing HBV
viral replication has been changed from hybridization assays with lower limits of detection of around 1 million IU/
mL to real-time polymerase chain reaction assays with
lower limits of detection of 10e20 IU/mL. It provides more
fast, accurate, and reliable information to monitor patients
with chronic viral hepatitis and to predict natural history.
The milestone community-based study conducted in
Taiwan, the Risk Evaluation of Viral Load Elevation and
Associated Liver Disease/Cancer-Hepatitis B Virus (REVEALHBV), which prospectively enrolled 3653 participants who
were age 30e65 years and were seropositive for HBsAg and
seronegative for anti-HCV, demonstrates that active HBV
viral replication and elevate serum HBV DNA levels (10,000
copies/mL or more) is a strong and independent predictor
of HCC.18 And the risk between HBV viral load and HCC has
a doseeresponse relationship. Based on this cohort study,
the risk estimation for hepatocellular carcinoma in chronic
hepatitis B (REACH-B) study subsequently developed a
predictive score model composed of sex, age, serum
alanine aminotransferase (ALT) levels, hepatitis B e antigen
(HBeAg) status, and serum HBV DNA levels.220,221 This score
accurately estimates the risk of HCC development in patients with chronic HBV infection in Taiwan. And it has been
further validated externally in 1505 patients from 3 hospitals in Hong Kong and Korea. Besides, all of the subsequent
risk score models for HBV-related HCC in Asia also enroll
serum HBV DNA levels as the most important determinant
for predicting HCC.222e225
Regarding chronic hepatitis C, although HCV is an RNA
virus which has very low potential to integrate its genetic
material into the host genome, HCV proteins have been
proven to have direct carcinogenic effects in several
experimental models.226 Moreover, through host immune
response, active HCV viral replication could also indirectly
induce chronic persistent hepatic necro-inflammation,
progressive liver inflammation, and accumulate genetic
and/or epigenetic alterations which in turn cause the
development of hepatic carcinogenesis.226 One communitybased prospective cohort study which enrolled 925 non-
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cirrhotic subjects with seropositive for anti-HCV in Taiwan
demonstrates that elevated serum HCV RNA levels
(>3.5  105 U/mL) is an independent risk predictor of
HCC.227 Taken together, for patients with chronic HBV or
HCV infection, active viral replication is the main driver for
developing HCC.
Statement 9-4: Antiviral therapy for HBV or HCV could
reduce the risk of HCC. (A: 100%; E: 1A, R: A)
For patients with chronic HBV or HCV infection, antiviral
therapy not only suppresses viral replication but also
ameliorates liver inflammation and regresses fibrosis, which
are all the important risk factors for development of
HCC.228e231 Consequently, it is rationale to expect antiviral
therapy for HBV or HCV could reduce the risk of HCC.
Currently, there are seven drugs available for the
treatment of chronic hepatitis B, including two immunomodulators (conventional interferon alpha and pegylated
interferon alpha (PEG-IFN)) and five nucleos(t)ide analogues (NUCs), such as lamivudine, adefovir, telbivudine,
entecavir and tenofovir. For patients with chronic hepatitis
C, PEG-IFN and ribavirin combination therapy is the standard of care and covered by NHI since 2003 in Taiwan.
Direct-acting antivirals (DAAs) are also reimbursed by NHI
since 2017. Thus, their use only has limited data with shortterm follow-up period after therapy.
A follow-up study from one prospective RCT in Taiwan
demonstrates that for patients with chronic hepatitis B,
conventional interferon therapy could provide a better
long-term outcomes than placebo in terms of better overall
survival rate (cumulative 10-year survival rate 98% vs. 57%,
P Z 0.018) and low incidence of developing HCC (1.5% vs.
12%, P Z 0.013).232 Another recent hospital-based study
conducted in Taiwan which enrolled 330 patients also
showed that PEGIFN treated patients had a lower HCC
incidence than those received NUCs.233 A meta-analysis of
11 trials also confirmed that patients receiving interferon
therapy were associated with a lower incidence of HCC
development compared to untreated patients with a hazard
ratio (HR) of 0.59 (95% confidence interval CI 0.43e0.81).234
As regards NUCs, Liaw et al. first conducted a prospective RCT to assess the effect of lamivudine therapy for
patients with chronic HBV infection and with advanced liver
disease.235 They observed that compared to placebo, lamivudine therapy was associated with a lower risk of developing HCC (HR 0.49, 95% CI 0.25e0.99) and disease
progression (HR 0.45, 95% CI 0.28e0.73). Several similar
studies from Asia and Europe all demonstrated the protective effect of lamivudine therapy in reducing the
development of HCC. One meta-analysis showed that
compared to placebo or no treatment, NUCs (mostly with
lamivudine) reduced the development of HCC from 11.7% to
2.5% (relative risk, RR 0.22, 95% CI 0.10e0.50).236
According to one population-based study conducted in
Taiwan which enrolled 21,595 patients with chronic hepatitis B who received NUCs and were matched 1:1 with
21,595 untreated controls who received hepatoprotectants,
by means of propensity scores.237 After adjusting for
competing mortality and other important confounding
factors, the use of NUCs was associated with a reduced risk
of HCC development with an adjusted HR of 0.37 (95% CI,
0.34e0.39; P < 0.001). The number needed to treat (NNT)
associated with 1 less HCC development within 7 years was
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7. Of note, this study showed that younger age and patients
without cirrhosis had the best protective effect of NUCs in
reducing the risk of HCC.
With the widely prescription of new generation NUCs,
such as entecavir and tenofovir, which have more potent
antiviral effect and low incidence of emerging drug resistant HBV mutants, several studies demonstrate that entecavir therapy could also decrease of risk of HCC, and its
protective effect might be more significant than that of
lamivudine.238e240 Recent studies further demonstrated
that patients with chronic hepatitis B and treated with
entecavir, virological response which was defined as serum
HBV DNA levels <300 IU/mL or <20 IU/mL after 12 months
of therapy, was associated with a lower risk of HCC.241,242
However, although entecavir or tenofovir could significantly decrease, but they could not completely eliminate
the risk of HCC in patients with chronic hepatitis B, especially for males, elder patients and those with a lower
platelet count.243 They still should be enrolled into surveillance program for HCC even in the absence of HBV
viremia after potent antiviral therapy.
Regarding patients with chronic hepatitis C, several
prospective and retrospective studies demonstrated that
interferon and ribavirin combination therapy could reduce
the risk of HCC, especially in those who achieved sustained
virological response (SVR).31,244e247 One meta-analysis
enrolling 30 observation studies confirmed that patients
who could had SVR after therapy had a significantly lower
risk of developing HCC than those who failed to achieve SVR
with a HR of 0.24 (95% CI 0.18e0.31).32 It indicates that SVR
is a strong protective factor for patients with chronic
hepatitis C which could decrease the risk of HCC around
70e80%.
Nevertheless, there are still substantial patients who
developed HCC after achieving SVR by antiviral therapy for
chronic hepatitis C, especially in cirrhotic patients. One
recent study from Taiwan estimated that the cumulative
incidence rate at 5 years after SVR were 22.6% and 3.2% for
patients with and without cirrhosis, respectively (HR 4.98,
95% CI 2.32e10.71, P < 0.001).20 For non-cirrhotic patients, Hung and colleagues showed that diabetes mellitus
might increase the risk of HCC after SVR.31 Another study
conducted by Huang et al. which enrolled 556 noncirrhotic patients also demonstrated that older in age
and higher serum gamma-glutamyl transferase level were
significant predicting factor of HCC after the eradication
of HCV.20
For patients with dual HBV and HCV infection, one
population-based study in Taiwan recently demonstrates
that PEGIFN and ribavirin combination could reduce the risk
of HCC (HR 0.76, 95% CI 0.59e0.97), liver related mortality
(HR 0.47, 95% CI 0.37e0.60) and all-cause mortality (HR
0.42, 95% CI 0.34e0.52).248
Consequently, the committee recommends to prescribe
adequate antiviral therapy for patients with chronic HBV,
HCV or dual HBV/HCV infection in immune-clearance phase
to reduce the risk of HCC. However, they are still recommended to receive surveillance for HCC even if they could
achieve SVR after therapy.
Statement 9-5: Active HBV or HCV replications are
associated with a higher risk of recurrence for patients
with HCC after curative therapies, especially in the
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setting of late recurrence (recurrence occurs >2 years
after curative therapies). (A: 100%; E: 2, R: A)
Although the long-term prognosis of patients with HCC is
improving after curative therapy with a 5-year survival rate
more than 60%, the recurrence rate is still high with a cumulative 5-year recurrence rate exceeding 60%, especially for
patients who underwent local ablation therapies.21,249e251 To
improve the outcomes of HCC patients after curative therapies, it is crucial to search for the modifiable factors affecting
the outcomes in these patients. Factors that determine postoperative recurrence including tumor factors (such as the size
and number of tumors, vascular invasion, tumor cell differentiation, serum AFP level), liver functional reserve, performance status and the field factors in the background of nontumor liver parenchyma (the grade of liver inflammation,
the stage of fibrosis, steatosis, portal hypertension, genetic
and/or epigenetic mutation and viral replications).21,252e258
Among these factors, viral factors might be the more
correctable factors in which the prognosis of patients could
be improved through antiviral therapies.
For patients with HCC and underwent curative resection
surgery, there are 2 types of recurrence, early recurrence
and late recurrence. Early recurrence is defined as tumor
recurrence within 2 years of surgery, which might be more
likely to have the same clonal origins as the primary
tumor.259e261 While late recurrence occurs 2 years after
resection surgery and it often had different clonal origins
from the original tumors which was considered a de novo
second primary HCC in the remnant liver.
For patients who have been diagnosed of HCC, active
HBV or HCV viral replications occurred frequently. And it
might still play an important role to determine the outcomes of HCC patients after curative therapies. Several
cohort studies demonstrated that for patients with HBVrelated HCC and underwent curative resection surgery or
RFA, those who had a higher serum HBV DNA levels at the
time of curative therapies had a higher incidence of
developing recurrence and lower overall survival.262e266 Wu
et al. further show that tumor factors (multi-nodularity,
venous invasion, serum AFP >20 ng/mL, and cut margin
1 cm) are associated with early HCC recurrence; while
field factors, such as high viral loads (serum HBV DNA level
>106 copies/mL) and hepatic inflammatory activity in the
background liver are associated with late recurrence.261
For HCV-related HCC, Shindoh and colleagues also
confirmed that a higher serum HCV RNA level (>5.3
log10 IU/mL) at the time of resection was associated with a
higher incidence of developing recurrence.267
Besides HBV or HCV viral load, HBV mutations (such as
basal core promoter A1762T/G1764A mutations and pre-S
deletion mutants) and amino acid substitutions in HCV core
region were also reported to be associated with postoperative recurrence and outcomes.268e270
Statement 9-6: For patients with HBV induced HCC
underwent curative therapies, nucleotide/nucleoside
analogues might reduce recurrence and improve survival, especially in early-stage HCC. (A: 100%; E: 1A, R: A)
One recent prospective RCT conducted in China showed
that HCC patients who received antiviral therapy with lamivudine after curative resection surgery had a significantly
lower incidence of recurrence, better liver functional
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reserve after operation and higher overall survival in the
long-term follow-up compared to those in the control
group.265
Another RCT studies demonstrated that for patients with
HBV-related HCC and underwent R0 resection surgery
(microscopically margin-negative resection), adjuvant
antiviral therapy with adefovir was associated with better
overall survival.271 Regarding recurrence, although the rate
of early recurrence was similar, patients who received
adefovir after resection surgery had a significantly lower
late recurrence (developing recurrence >2 years after
resection) than those in the control group.
Moreover, several cohort studies and meta-analysis also
confirmed the protective effect of NUCs in reducing the
recurrence after curative therapies and served as a tertiary
prevention of HCC.264,268,272e277 Sun et al. conducted a
meta-analysis including 13 studies with 6350 HCC patients
after curative treatments.276 And it disclosed that NUCs
therapy was correlated with a better recurrence-free survival rates (HR 0.66, 95% CI 0.54e0.80, P < 0.0001) and
overall survival (HR 0.56, 95% CI 0.43e0.73, P < 0.0001). Of
note, although the effects of NUCs in decreasing the postoperative recurrence are significant both in patients with
high and in those with low serum HBVDNA levels, it was
more apparent in early stage HCC.265,268,274 It highlights the
importance of diagnosis HCC at early stage by effective
surveillance strategy for high risk group of patients.
When considering population-based studies, Wu et al.
conducted a study enrolling 4569 HBV-related HCC patients
who underwent curative resection surgery in Taiwan.278
After adjusting competing mortality, they observed that
NUCs therapy was associated with a higher overall survival
rate and lower recurrence rate after resection than those in
the untreated group. Multivariable stratified analyses
further confirmed the protective effects of NUCs in
improving outcomes in all of the subgroups. Another recent
population-based study in Taiwan also demonstrated that
NUCs therapy could reduce of risk of recurrence for patients with HBV-related HCC after RFA.279
Statement 9-7: The effect of interferon-based therapies in tertiary prevention of HBV induced HCC is still
controversial by the current data. (A: 100%; E: 1A, R: C)
Regarding interferon-based antiviral therapy for HBVrelated HCC after curative therapies, Lin et al. first
demonstrated a prospective RCT to demonstrate that conventional IFN therapy after percutaneous ethanol injection
therapy could reduce the incidence of recurrence.280
However, another three more recent RCTs failed to show
the benefit of IFN-based therapy in reducing the risk of
recurrence for HBV-related HCC after resection surgery,
although some studies showed that it might postpone the
occurrence of recurrence or improve overall survival.281e283
Besides, one meta-analysis including seven trials and 620
patients showed that IFN-based study had a beneficial effect for patients with HCC both in terms of survival and
recurrence.284 However, most of the trials which were
included in this meta-analysis enrolled patients with HCVrelated HCC and only 2 trials recruited pure HBV-related
HCC. Due to the discrepancy of these results, the committees do not recommend IFN-based study as the adjuvant
therapy for HBV-related HCC after curative therapies
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currently. And further more prospective RCTs are warranted to elucidate this issue.
Statement 9-8: Interferon-based therapies might
reduce the incidence of recurrence for HCV induced HCC
after curative therapies. (A: 100%; E: 1A, R: B)
For patients with HCV-related HCC after curative therapies, several cohort studies and meta-analysis demonstrated that IFN-based adjuvant therapy could decrease the
incidence of recurrence and improve survival.280,284e288
Mazzaferro et al. further showed that although it did not
affect overall recurrence, IFN-based therapy could reduce
the rate of late recurrence in HCV-related HCC after
curative liver resection.285 One population-based study in
Taiwan conducted further confirmed that interferon-based
therapies could reduce the incidence of recurrence after
resection surgery and improve overall survival.289
However, one prospective, multicenter, caseecontrol
study in Taiwan showed that the SVR rate after PEGIFN and
ribavirin combination was lower in HCC patients than those
in the cirrhosis group, especially in patients infected with
genotype 1 (SVR rate 33.3% vs. 60.7%, P Z 0.005).290
Moreover, 9 (11.0%) patients in the HCC group developed
severe adverse event (SAE), but no patient died within 6
months after discontinuation of therapy. These results
indicate that the compliance and treatment efficacy of
PEGIFN and ribavirin combination therapy for HCV-induced
HCC after curative therapies is not optimal due to the side
effect of antiviral treatment. These patients should be
carefully monitored with clinical symptoms, laboratory
examinations, side effects of medications and compliance.
Although further prospective studies are warranted, DAA
might be more suitable for this high risk group of patients
than PEGIFN-based therapies.
Regarding to DAA, rates of HCC recurrence in HCV-related
HCC after curative therapy receiving DAAs were extremely
variable in different studies.291 Recently, two studies
showed that 27e28% of patients with cured HCC developed
tumor recurrence in a short period follow up after DAA
treatment.292,293 On the contrary, low rate of HCC recurrence (2e7%) in HCC patients treated with DAA has been
reported by several studies.294e296 Further prospective
studies are warranted to elucidate this important issue.
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