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Hepatocellular carcinoma (HCC) is the fourth most common cancer and the second leading cause of cancer-related death 
in Taiwan. The Taiwan Liver Cancer Association and the Gastroenterological Society of Taiwan developed and updated the 
guidelines for HCC management in 2020. In clinical practice, we follow these guidelines and the reimbursement policy 
of the government. In Taiwan, abdominal ultrasonography, alpha-fetoprotein, and protein induced by vitamin K absence 
or antagonist-II (PIVKA-II) tests are performed for HCC surveillance every 6 months or every 3 months for high-risk 
patients. Dynamic computed tomography, magnetic resonance imaging, and contrast-enhanced ultrasound have been 
recommended for HCC surveillance in extremely high-risk patients or those with poor ultrasonographic visualization 
results. HCC is usually diagnosed through dynamic imaging, and pathological diagnosis is recommended. Staging of HCC 
is based on a modified version of the Barcelona Clinic Liver Cancer (BCLC) system, and the HCC management guidelines 
in Taiwan actively promote curative treatments including surgery and locoregional therapy for BCLC stage B or C 
patients. Transarterial chemoembolization (TACE), drug-eluting bead TACE, transarterial radioembolization, and hepatic 
artery infusion chemotherapy may be administered for patients with BCLC stage B or C HCC. Sorafenib and lenvatinib are 
reimbursed as systemic therapies, and regorafenib and ramucirumab may be reimbursed in cases of sorafenib failure. 
First-line atezolizumab with bevacizumab is not yet reimbursed but may be administered in clinical practice. Systemic 
therapy and external beam radiation therapy may be used in specific patients. Early switching to systemic therapy in 
TACE-refractory patients is a recent paradigm shift in HCC management. (Clin Mol Hepatol 2023;29:230-241)
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the fourth most com-
mon cancer in Taiwan. The Taiwan Cancer Registry reported 
11,272 new HCC cases in 2019, with a crude incidence rate of 

47.76 per 100,000 person-years. Moreover, 7,881 HCC mortali-
ties occurred, and the crude mortality rate was 33.39 per 
100,000 person-years; thus, HCC constitutes the second lead-
ing cause of cancer-related mortality in Taiwan.1 HCC cases in 
Taiwan are mostly attributable to hepatitis B virus (HBV) in-
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fection (47%), followed by that of hepatitis C virus (HCV) 
(33%). Active viral replication is the primary mechanism of 
hepatocarcinogenesis.2

Taiwan was the first country to launch nationwide HBV vac-
cination in 1984;3 this decreased the HBV carriage rate and 
reduced the risk of developing HCC (as primary prevention).4 
Antiviral therapy reduces the risk of HCC caused by both 
HBV5,6 and HCV (as secondary prevention).7 Antiviral therapy 
reduces the incidence of recurrence of HBV- and HCV-related 
HCC after curative therapies (as tertiary prevention).8,9 The 
National Health Insurance (NHI) program in Taiwan has reim-
bursed anti-HBV and anti-HCV therapy since 2003, which has 
effectively reduced HCC incidence and mortality attributable 
to viral hepatitis.10 The National Hepatitis C Program Office 
launched a step-wise intervention to eradicate chronic hepa-
titis C. Since 2017, Taiwan has fully reimbursed prescriptions 
of direct antiviral agents (DAAs)—initially for patients with 
cirrhosis and later for patients with viremia regardless of fi-
brosis status. By June 30, 2022, more than 130,000 patients 
with chronic hepatitis C had been treated with DAA.

Overall, the incidence of HBV- and HCV-related HCC is de-
creasing, whereas the incidence of non-HBV- or non-HCV-re-
lated HCC is increasing. As in other parts of the world, nonal-
coholic steatohepatitis caused by westernization of lifestyle 
practices or alcoholism is an emerging etiology of HCC. HCC 
caused by primary biliary cholangitis, autoimmune hepatitis, 
or aflatoxin is not common in Taiwan. The Taiwan Liver Can-
cer Association (TLCA) and the Gastroenterological Society of 
Taiwan (GEST) proposed a management consensus for HCC 
in 2016,1 which was updated in 2020.11

HCC SURVEILLANCE

Clinical guidelines

TLCA guidelines specify that patients with chronic hepatitis 
B or C and cirrhosis are at high risk of HCC and should enroll 

in a surveillance program for HCC that provides opportuni-
ties for curative treatment and improves overall survival.12 
Surveillance should be performed using abdominal ultraso-
nography and alpha-fetoprotein tests (both are covered by 
the NHI program) at 6-month intervals (with a range of 3–12 
months).2 Dynamic computed tomography (CT), magnetic 
resonance imaging (MRI), or gadolinium ethoxybenzyl-dieth-
ylenetriaminepentaacetic acid (Gd-EOB-DTPA)-enhanced 
MRI (EOB-MRI) may be recommended every 6 to 12 months 
for extremely high-risk patients and for patients with difficul-
ty in ultrasound imaging of the liver because of liver atrophy, 
severe obesity, or postoperative deformity.11 Kupffer-phase 
contrast-enhanced ultrasound (CEUS) may also be recom-
mended as a first-line screening tool for HCC in patients with 
renal dysfunction and liver cirrhosis (Table 1).11,13,14

Real-world practice

A major discrepancy exists between the execution of the 
guidelines and real-world practice due to poor patient adher-
ence to surveillance recommendations. According to the NHI 
claim database, among 685,000 patients with a primary di-
agnosis of hepatitis or cirrhosis in 2008, only 13% received ul-
trasound and alanine aminotransferase examinations every 6 
months. To facilitate regular surveillance of HCC, the National 
Health Insurance Administration of Taiwan introduced a 
medical care improvement plan in 2000 for patients with 
chronic hepatitis B or C. This patient-centered program is in-
tended to motivate physicians to perform regular ultraso-
nography for HCC surveillance every 6 months as recom-
mended by the current guidelines and to encourage HCC 
identification in the early stage through additional reim-
bursement to institutions. Examination of protein induced by 
vitamin K absence or antagonist-II (PIVKA-II) every 6 months 
has been reimbursed by NHI since 2020 for patients with cir-
rhosis and those receiving curative therapy for HCC. However, 
EOB-MRI and CEUS are not reimbursed by NHI.

Abbreviations: 
HCC, hepatocellular carcinoma; PIVKA-II, protein induced by vitamin K absence or antagonist-II; BCLC, Barcelona Clinic Liver Cancer; TACE, transarterial 
chemoembolization; HBV, hepatitis B virus; HCV, hepatitis C virus; NHI, National Health Insurance; DAA, direct antiviral agent; TLCA, Taiwan Liver Cancer 
Association; GEST, Gastroenterological Society of Taiwan; CT, computed tomography; MRI, magnetic resonance imaging; EOB-MRI, Gadolinium ethoxybenzyl-
diethylenetriaminepentaacetic acid enhanced MRI; CEUS, contrast-enhanced ultrasound; APASL, Asian Pacific Association for the Study of the Liver; AASLD, American 
Association for the Study of Liver Disease; LI-RADS, Liver Imaging Reporting and Data System; EASL, European Association for the Study of the Liver; HAIC, hepatic 
arterial infusion chemotherapy; ALPPLS, Associating Liver Partition and Portal vein Ligation for Staged hepatectomy; RFA, radiofrequency ablation; DEB, drug-eluting 
bead; EBRT, external beam radiation therapy
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DIAGNOSIS

Radiological diagnosis

In Taiwan, HCC can be diagnosed noninvasively through 
dynamic contrast-enhanced CT or MRI if a ≥1.0 cm lesion is 
identified through ultrasound during surveillance.11 Further-
more, guidelines in Asian countries, including those of the 
Japan Society of Hepatology and the Asian Pacific Associa-
tion for the Study of the Liver (APASL), recommend EOB-MRI 
as the first-line diagnostic tool because it is more sensitive 
than dynamic CT for diagnosing HCC.15,16 Additionally, EOB-
MRI performed after dynamic CT in patients with early-stage 
HCC can detect additional small nodules, increase the accu-
racy of cancer staging, and improve outcomes after curative 
treatment.17,18 However, the cost of EOB-MRI is not covered by 
the NHI program in Taiwan even though it is categorized as 
both a first- and second-line imaging diagnostic tool.10

The guidelines of the American Association for the Study of 
Liver Disease (AASLD) standardize the terminology for inter-
preting imaging features indicating the presence of HCC; the 
American College of Radiology released the Liver Imaging 
Reporting and Data System (LI-RADS) in 2011.19 LI-RADS de-
scribes the following categorization: LI-RADS 1 (LR-1, defi-
nitely benign), LI-RADS 2 (LR-2, probably benign), LI-RADS 3 
(LR-3, intermediate probability), LI-RADS 4 (LR-4, probably 
HCC), LI-RADS 5 (LR-5, definitely HCC), LI-RADS M (LR-M, ma-
lignant but not HCC specific), and LI-RADS TIV (LR-TIV, tumor 
in vein) based on the likelihood of HCC, non-HCC malignancy, 
and venous tumors. The Taiwan Society of Interventional Ra-

diology has introduced the use of the LI-RADS in clinical 
practice for liver tumor diagnosis. However, no study has 
compared the diagnostic performance and clinical value of 
LI-RADS v2018.

Pathology diagnosis

Clinical guideline
The TLCA guidelines support the clinical diagnosis of HCC 

in high-risk patients with liver nodules of size >1 cm with a 
background of cirrhosis or chronic hepatitis B or C. This rec-
ommendation is in concordance with AASLD, European As-
sociation for the Study of the Liver (EASL), APASL, and other 
guidelines from major academic organizations.11,16,20-23 Histo-
logical proof is required when the clinical diagnostic criteria 
of HCC are not satisfied or the diagnosis of HCC is not of high 
certainty. TLCA guidelines promote an active biopsy strategy 
and specify the requirement of histological proof for liver tu-
mors. Although histological subtypes and gene signatures 
have not yet become key informations before HCC treatment, 
clinical trials and research are dependent on the availability 
of HCC tissues. Risks associated with biopsy, including bleed-
ing and needle track tumor spreading tumor spreading,24 al-
though small, should be considered when contemplating tu-
mor biopsy.

Real-world practice
With the recommendation of histological proof in the TLCA 

guidelines and the increasing number of immunotherapy 
combination trials in HCC, physicians in Taiwan have adopted 

Table 1. Comparison of HCC surveillance programs between international and Taiwan guidelines and real-world practice

HCC surveillance International/other guidelines13,14,16,20,21 Taiwan guideline2,11 Real-world practice

Ultrasound Yes Yes Yes

Alpha-fetoprotein No: EASL
Optional: AASLD
Yes: APASL, NCCN

Yes Yes

PIVKA-II Yes: JSH No Yes (cirrhosis/HCC curative 
therapy)

CT/MRI/CEUS CT/MRI in extremely high risk patients (JSH) Yes in extremely high risk 
patients (6–12 months)

Yes, but not reimbursed by 
National Health Insurance

Interval 6 months 6 months (3–12 months) 3–12 months

HCC, hepatocellular carcinoma; PIVKA-II, protein induced by vitamin K absence or antagonist-II; EASL, European Association for the Study 
of the Liver; AASLD, American Association for the Study of Liver Diseases; APASL, Asian Pacific Association for the Study of the Liver; NCCN, 
National Comprehensive Cancer Network; JSH, Japan Society of Hepatology; CT, computed tomography; MRI, magnetic resonance imag-
ing; CEUS, contrast-enhanced ultrasound.



233

Tung-Hung Su, et al. 
HCC management in Taiwan

http://www.e-cmh.org https://doi.org/10.3350/cmh.2022.0421

a more aggressive attitude toward active tumor biopsy, par-
ticularly in medical centers with clinical trial participation. In 
2019, 48.2% of HCC diagnoses were supported by pathology 
or cytology, which contrasts with the rate <40% being sup-
ported by pathology or cytology before 2000 according to 
the Taiwan Cancer Registry report.

STAGING

Clinical practice guidelines

The Barcelona Clinic Liver Cancer (BCLC) staging system 
stratifies patients with HCC into very early, early, intermedi-
ate, and advanced stages, with 5-year survival rates of 40–
70%, 14–45%, 6–14%, and 10%, respectively, and the termi-
nal stage, for patients with tumors beyond the transp- 
lantation threshold.25 Because of improvements in the HCC 
surveillance program, the proportion of patients with HCC 
diagnosed in the early stage has increased from 5–10% to 
40–60%, leading to more patients eligible for curative treat-
ments.26

Accurate identification of the tumor (T) stage is crucial for 
extending disease-free survival after curative treatment be-
cause tumor size, tumor number, and microvascular invasion 
are significant predictors of survival.27,28 These tumor charac-
teristics can be examined through preoperative imaging 
such as liver dynamic CT and MRI.29 The strengths of MRI in-
clude low operator dependence, no radiation exposure, and 

ability to analyze the whole liver parenchyma. Furthermore, 
EOB-MRI has detected more HCCs than dynamic CT in 16.4% 
of patients receiving concurrent EOB-MRI.17 Studies have sug-
gested that higher numbers of HCCs necessitate a change in 
BCLC staging system, TNM staging, and treatment strate-
gy.18,30 However, liver MRI usually do not visualize lung clearly, 
which may be the most common area of metastasis in HCC. 
Therefore, additional liver MRI is suggested in patients with 
very-early to early-stage HCC, and whole-body CT is recom-
mended for patients with intermediate to advanced HCC.

Real-world practice

TLCA guidelines recognize the BCLC staging system as the 
most common in Taiwan in terms of prognostic prediction.2 
The BCLC staging system used in Taiwan has two modifica-
tions from the original system. One is that, since 2002, a sin-
gle tumor of size >5 cm has been classified as BCLC stage B;31 
the other is that a patient with Eastern Cooperative Oncology 
Group (ECOG) performance status 1 can still be classified as 
stage 0, stage A, or stage B according to the tumor burden 
(Table 2). These differences must be noted when comparing 
the prognosis of patients with HCC of various BCLC stages in 
Taiwan and with those in other countries. Other staging sys-
tems, including the HKLC staging system,32 CLIP score,33 To-
kyo score,34 Japan Integrated Staging score,35 and TNM sys-
tem, also provide meaningful prognosis predictions. Another 
key goal of staging systems is to inform treatment selection. 
Although the BCLC staging system is the most used in Tai-

Table 2. Comparison between the current BCLC staging and the modified BCLC staging used in Taiwan

Stage
BCLC staging system (2022) Modified BCLC staging system used in Taiwan

Tumor burden Liver function Performance status Tumor burden Liver function Performance status

0 Single ≤2 cm Preserved liver 
function

0 Single ≤2 cm Child-Pugh A 0–1

A Single or
≤3 nodules each 

≤3 cm

Preserved liver 
function

0 Single ≤5 cm or
≤3 nodules each 

≤3 cm

Child-Pugh A-B 0–1

B Multinodular Preserved liver 
function

0 Single >5 cm or
Multinodular

Child-Pugh A-B 0–1

C Portal invasion, 
N1, M1

Preserved liver 
function

1–2 Portal invasion, 
N1, M1

Child-Pugh A-B 0–2

D Any
End-stage liver 

function
3–4 Any Child-Pugh C 3–4

BCLC, Barcelona Clinic Liver Cancer. 
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wan, the treatment guidance recommended by the BCLC 
staging system does not reflect true daily practice in Taiwan 
and other Asian countries. Such practice is characterized by 
availability of diverse locoregional therapy and endorsement 
of chemotherapy (systemic and hepatic arterial infusion che-
motherapy [HAIC]).

TREATMENT

Surgery and liver transplantation

Surgical intervention plays a major role in HCC manage-
ment. Taiwan’s 2019 cancer statistics indicate that, among 
8,521 patients newly diagnosed with HCC, 2,289 (26.9%) un-
derwent resection and 44 (0.5%) underwent liver transplan-
tation.36 Safe liver resection for HCC is performed in accor-
dance with Makuuchi’s criteria including ascites, serum total 
bilirubin, and indocyanine green clearance tests; these tests 
are commonly employed to determine the limit of the liver to 
be resected.37 Additionally, in patients without liver cirrhosis, 
no limitations (e.g., tumor size or number and involvement of 
portal vein invasion) preclude resection.2

Liver reserve is a relative term denoting the interplay be-
tween underlying liver disease (cirrhosis, fatty liver, and hep-
atitis/fibrosis) and the resected functional parenchyma ex-
cluding the tumor mass. If the remnant liver reserve is 
sufficient, the surgical method for HCC resection should be 
selected based on surgeon capability and experience. Resec-
tion can be performed through an open approach or a mini-
mally invasive approach (laparoscopic or robotic assistance); 
robotic assistance is gaining popularity, with comparable 
survival duration.38 Surgeons can conduct anatomical or pa-
renchymal-sparing (non-anatomical) liver resection. TLCA 
guidelines recommend a surgical strategy of adequate surgi-
cal margin (>1 cm) when possible.2 However, a narrow surgi-
cal margin, even a null-margin, may achieve cure after resec-
tion.2

Repeated resection or resection after other local or system-
ic therapy for HCC recurrence is common in Taiwan. Long-
term survival can also be achieved.39 Rapid progress of HCC 
therapeutics (systemic therapy and local treatments) and 
surgical innovation (Associating Liver Partition and Portal 
vein Ligation for Staged hepatectomy [ALPPLS]) may further 
contribute to the trend of treatment migration.40

A shortage of transplantable organs from deceased indi-
viduals in Taiwan necessitates the development of living-do-
nor liver transplantation. The Milan criteria and UCSF criteria 
for liver transplantation for eligible patients with HCC are 
practiced.2 Salvage transplantation using liver resection as 
the primary treatment for patients, followed by transplanta-
tion in the event of HCC recurrence or liver failure does not 
increase the risk of recurrence or similar long-term outcomes 
compared with primary liver transplantation.2 The overall 
transplantable pool of patients after resection has not de-
creased.41 Downstaging and bridging treatment should be 
offered to all patients to avoid waitlist dropout. The estimat-
ed wait time for transplantation is more than 6 months.2 Less 
strict criteria and incorporation of biological markers are be-
ing used in patient selection worldwide, and their long-term 
effects in Taiwan require investigation.42

Radiofrequency ablation, transarterial 
chemoembolization, and radioembolization

Radiofrequency ablation (RFA) is a safe and effective cura-
tive therapy for patients with very early or early stage HCC 
who are unsuitable for surgery.2,25,43 Furthermore, the percu-
taneous approach for RFA has the advantages of lower mor-
bidity and a shorter length of hospital stay because of its 
minimal invasiveness.44 Because of its safety, simplicity, and 
low cost, ultrasound is vital in guiding needle insertion and 
monitoring the ablation effect during RFA.45,46 Moreover, in 
ultrasound-guided RFA, many strategies (e.g., artificial ascites 
or pleural effusion creation, real-time ultrasound-CT/MRI fu-
sion imaging, and CEUS) can be used to decrease the inci-
dence of complications and increase the rate of complete ab-
lation.47,48 However, because of the limitations in the 
ultrasound window and resolution, ultrasound-guided RFA 
in tumors with difficult locations and poor visibility is associ-
ated with a higher local recurrence rate.49

In contrast, CT-guided RFA presents no limitation to the 
depth and field of view. However, one study have reported 
comparable efficacy and complications between ultrasound- 
and CT-guided RFA for HCC.50 Additionally, the combination 
of transarterial chemoembolization (TACE) and RFA may lead 
to longer hospital stays and increased patient discomfort.51 
Wu et al.52 reported that CT-guided RFA after intra-arterial io-
dized oil injection may achieve more prolonged recurrence-
free survival than ultrasound guidance, and that CT-guided 



235

Tung-Hung Su, et al. 
HCC management in Taiwan

http://www.e-cmh.org https://doi.org/10.3350/cmh.2022.0421

RFA is more suitable in this clinical context. 
TACE has served as a first-line treatment for intermediate to 

advanced HCC for over a decade.43 Other intra-arterial thera-
pies, such as drug-eluting beads (DEBs), transarterial radio-
embolization, and HAIC, are available in Taiwan. These tech-
niques provide interventional radiologists in Taiwan with 
more options for unresectable HCC treatment.53 Although 
the NHI program does not reimburse DEB-TACE or transarte-
rial radioembolization, a consensus exists in Taiwan on the 
DEB-TACE recommendation, and physicians have experience 
attending randomized controlled trials of transarterial radio-
embolization.54,55 HAIC is also recommended for patients 
with portal vein thrombosis, but no consensus or large-scale 
randomized controlled trial exists. Practice guidelines recom-
mend DEB-TACE, transarterial radioembolization, and HAIC 
for patients with multiple tumors or vascular invasion.11

SYSTEMIC THERAPY

Clinical guidelines

TLCA guidelines recommends sorafenib and lenvatinib 
therapy for treatment-naive patients with Child–Pugh A liver 
function, Eastern Cooperative Oncology Group (ECOG) per-
formance status ≤2, and HCC that is unresectable and not 
amenable to locoregional therapy1 or is refractory to TACE.11 
Atezolizumab and bevacizumab combination therapy can be 
used for treating patients with unresectable HCC who have 
not received prior systemic therapy and do not have a high 
risk of upper gastrointestinal bleeding.11 Sorafenib or 
nivolumab immunotherapy may be considered for selected 
patients with Child Pugh class B liver function whose tumors 
are unresectable and not amenable to locoregional therapy, 
but the evidence remains insufficient.11

In cases of disease progression after sorafenib, additional 
treatment with regorafenib, cabozantinib, and ramucirumab 
(when Alpha-fetoprotein ≥400 ng/mL) extend the survival of 
patients with HCC and Child Pugh class A liver function, 
whose tumors are unresectable and not amenable to locore-
gional therapy.11 Nivolumab with or without ipilimumab or 
pembrolizumab can be considered for patients who are in-
tolerant to or have progressed when treated with approved 
tyrosine kinase inhibitors (Table 3).11,14,56-58

A paradigm shift in adopting systemic therapy in BCLC 

stage B HCC has occurred.59 TLCA guidelines and clinical 
studies suggest that targeted therapy combined with TACE 
can be considered in highly selected patients with unresect-
able BCLC stage B HCC with Child Pugh class A and ECOG 
performance status 0-1.11

Real-world practice

Because of economic factors, real-world practice mainly 
depends on the reimbursement criteria of the NHI program. 
The NHI program has reimbursed sorafenib and lenvatinib as 
first-line therapy since 2012 and 2020, respectively. To receive 
sorafenib and lenvatinib treatment, HCC must exhibit extra-
hepatic spread, major vascular invasion (Vp 2-4), or be refrac-
tory to TACE, which is defined as failure to respond to more 
than 3 TACE sessions within 12 months. Lee et al.60 investigat-
ed 22 and 44 BCLC stage C patients who received first-line 
lenvatinib and sorafenib, respectively. The objective response 
rate (ORR; 36.4% vs. 11.4%, P=0.023) and disease control rate 
(DCR) (81.9% vs. 56.9%, P=0.039) were higher in the lenva-
tinib group than in the sorafenib group, but patients had a 
similar overall survival of approximately 9 months.60

No first-line immunotherapy is currently reimbursed by the 
NHI program in Taiwan. In clinical practice, patients receive 
treatment regimens such as atezolizumab with bevacizumab 
or lenvatinib with pembrolizumab based on shared decision-
making between physician and patient. Shao et al. evaluated 
40 participants from Taiwan in the IMbrave 150 and the 
GO30140 trials. The ORR was 37.5%, including 3 (7.5%) com-
plete responses, and the median duration of response was 
21.4 months (95% confidence interval, 16.6-not reached),61 
which was consistent with the findings for the global intent-
to-treat populations. Wu et al.62 evaluated 71 patients who 
received lenvatinib plus pembrolizumab for unresectable 
HCC and reported an ORR of 34.1% in the first-line setting 
and of 18.5% for systemic therapy-experienced cases. Rego-
rafenib and ramucirumab are reimbursed by the NHI pro-
gram as second-line therapy in cases of failed first-line 
sorafenib administration. Nivolumab monotherapy had pre-
viously been reimbursed after failure of sorafenib; however, 
since April 2020, it is no longer reimbursed for new cases.
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CLINICAL TRIALS, HEPATIC ARTERY INFUSION 
CHEMOTHERAPY, SYSTEMIC CHEMOTHERAPY, 
AND EXTERNAL BEAM RADIATION THERAPY

Clinical trial participation is highly encouraged in Taiwan 
and is supported by the government (https://www.taiwan-
clinicaltrials.tw/). Many landmark trials are spearheaded by 
investigators in Taiwan, including those for sorafenib (A-P 
study),63 lenvatinib (REFLECT study),64 nivolumab (CheckMate 
040 study),65 and the atezolizumab–bevacizumab combina-
tion (IMbrave 150, GO30140).66,67 Taiwan has an outstanding 
health-care system with 23 medical centers and up to 99.96% 
population coverage by the NHI program, which provides an 
excellent environment for clinical trial implementation. Medi-
cal centers in Taiwan actively recruit patients to clinical trials 
involving early-, intermediate-, and advanced-stage HCC 
with the belief that all suitable patients should be offered the 
opportunity to be considered for participation.

TLCA guidelines endorse the use of chemotherapy for HCC 
as both systemic and locoregional therapy. Systemic chemo-
therapy commonly demonstrates 5–10% response rates in 
patients with HCC with acceptable performance status and 
liver reserve.68 However, HAIC is a form of locoregional thera-
py with a response rate up to 30% and is valuable for intrahe-
patic tumor control.69,70 A phase III study demonstrated the 
survival benefit of combining sorafenib with FOLFOX com-
pared with sorafenib alone in patients with portal vein tumor 
thrombosis (PVTT).71 This response rate of sorafenib with 
FOLFOX was 40.8%, which may be of great value in patients 
with large intrahepatic tumor burden or PVTT. Although 
phase III studies of systemic chemotherapy (FOLFOX, PIAF, or 
doxorubicin) have not demonstrated a clear survival benefit 
for patients with advanced HCC68,72 and only one clinical trial 
reported survival benefit of adding sorafenib to HAIC-FOLF-
OX, both systemic therapy and HAIC remain in the armamen-
tarium of the physician treating HCC in Taiwan because of the 
high response rate for intrahepatic tumor control and reim-
bursement by the NHI program.

TLCA guidelines support the administration of external 
beam radiation therapy (EBRT), including photon and proton 
therapy, for various stages of HCC.2,73 For BCLC stage A, EBRT 
can be considered when HCC is inaccessible to ablation or is 
unresectable, as a bridge therapy before liver transplanta-
tion, or when the patient refuses standard treatment. For 

BCLC stage B, EBRT can be considered in cases where HCC is 
inaccessible or unsuitable for TACE or is refractory to TACE, as 
a bridge to liver transplantation, or when localized tumor 
with symptoms or a threat to liver reserve is present. For 
BCLC stage C, EBRT can be considered in patients with portal 
vein tumor thrombus, in those with HCC unsuitable or refrac-
tory to TACE, or in those with a localized tumor with symp-
toms or a threat to liver reserve. For BCLC stage D, EBRT can 
be considered for symptomatic metastasis or for oligometas-
tases as palliation. In real practice, EBRT in addition to stan-
dard therapy is not uncommon and is favored by a subset of 
patients and physicians in Taiwan.

DISCUSSION

Because of the high disease burden of HCC and the high-
quality medical care reimbursed by the NHI program in Tai-
wan, TLCA guidelines devote considerable attention to pre-
venting the development, pursuing the early diagnosis, and 
improving the overall survival of HCC. Compared with the 
BCLC guidelines,74 TLCA guidelines advocate a more aggres-
sive attitude toward curative treatment (e.g., surgical resec-
tion).2 Whenever possible, surgical intervention is considered 
first for managing HCC. Liver transplantation is not yet widely 
applied to patients with HCC, even in the setting of living do-
nor predominance.

The introduction of systemic therapy has greatly contribut-
ed to the management strategies available for intermediate- 
and advanced-stage HCC. Physicians in Taiwan typically at-
tempt to downstage HCC for curative therapy. The BCLC-
guided treatment is advanced or modified according to the 
therapeutic effectiveness of locoregional or systemic therapy 
in each scenario. For intermediate-stage HCC, systemic thera-
py may be neoadjuvant, early-switch therapy, adjuvant, or 
even initial therapy. However, the major limitation is lack of 
reimbursement by the NHI program in Taiwan. Currently, 
first-line immunotherapy is not reimbursed, which may re-
duce the overall treatment responses in advanced HCC.

HCC management is characterized by a constant struggle 
between treating the tumor and preserving residual liver 
function. Through a multidisciplinary team approach, appli-
cation of antiviral therapy, and improvement of supportive 
care, liver reserve can be maintained after HCC management. 
In-depth, cross-professional communication between sur-
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geons, hepatologists, oncologists, and interventional radiolo-
gists may provide the greatest benefits in caring for patients 
with HCC.

Randomized phase III trials may not provide optimal bene-
fits for patients with HCC. Thus, in addition to randomized 
trials, high-quality real-world data and real-world evidence 
are required and will gradually play a greater role in drug ap-
proval. Considerable discrepancies exist between HCC guide-
lines and real-life practice. Academic organizations should 
recognize the inherent value of a multidisciplinary team ap-
proach in HCC treatment and endorse various modalities that 
may help patients with HCC.
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