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Hepatocellular carcinoma (HCC) is a major cause of death in many countries, including South Korea. To provide useful and
sensible advice for clinical management of patients with HCC, the Korean Liver Cancer Association and National Cancer
Center Korea Practice Guideline Revision Committee have recently revised the practice guidelines for HCC management.
However, there are some differences between practice guidelines and real-life clinical practice. In this review, we describe
some key recommendations of the 2022 version of practice guidelines and the real-life clinical situation in South Korea,
together with discussion about efforts needed to reduce the difference between guidelines and real-life clinical practice.

(Clin Mol Hepatol 2023;29:197-205)
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INTRODUCTION

In South Korea, liver cancer has the second highest crude
death rate and causes the largest economic burden among
all types of cancer."”” The Korean Liver Cancer Association
(KLCA, formerly the Korean Liver Cancer Study Group [KLC-
SG]) and National Cancer Center (NCC) of Korea published
the first practice guidelines for management of hepatocellu-
lar carcinoma (HCC) in 2003° and revised them in 2009, 2014,
and 2018."° Since then, new research findings and therapies

have accumulated. Accordingly, practice guidelines were re-
vised again in 2022 by integrating the most up-to-date re-
search findings, new therapies, and expert opinions.' Studies
collected for evidence were analyzed through a systematic
review, and levels of evidence were classified based on the
revised Grading of Recommendations, Assessment, Devel-
opment, and Evaluation (GRADE).” In recent years, systemic
treatment of HCC has evolved dramatically. Atezolizumab
plus bevacizumab has shown superior efficacy over sorafenib
and is now considered as a preferred first-line option.' Sec-
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ond-line therapy is urgently needed for patients who have
failed treatment with an immune checkpoint inhibitor-based
regimen. However, there is little evidence to guide second-
line therapy for these patients. Hence, for the first time, a D
grade recommendation was described in the KLCA-NCC
guidelines.' In this review, we summarize the 2022 KLCA-NCC
Korea practice guidelines and real-life practice for HCC in
South Korea

SURVEILLANCE
Key recommendations

The 2022 KLCA-NCC guidelines recommend HCC surveil-
lance in high-risk groups (patients with chronic hepatitis B
[A1], chronic hepatitis C [B1], and liver cirrhosis [A1]) with liver
ultrasonography (US) plus serum alpha-fetoprotein (AFP)
measurement every six months (A1). Guidelines also recom-
mend dynamic contrast-enhanced computed tomography
(CT) or dynamic contrast-enhanced magnetic resonance im-
aging (MRI) as an alternative when liver US cannot be per-
formed adequately (C1).

Real-life situation and practice

In South Korea, most of HCC patients are diagnosed at an
advanced stage. In an analysis of the Korean Primary Liver
Cancer Registry between 2012 and 2014, which was a ran-
dom sample consisting of 15% of newly diagnosed HCC pa-
tients in South Korea, about half were diagnosed at an ad-
vanced stage.® Timely diagnosis and treatment are
suboptimal at the population level.’ The Korean government
initiated the National Liver Cancer Screening Program (NLC-
SP) in 2003, which offers US and AFP tests for high-risk indi-
viduals." According to a nationwide cohort study using the
Korean National Health Insurance Service database, only
52.7% of high-risk individuals participated in the NLCSP.” To
improve adherence to surveillance recommendations in Ko-

rea, additional efforts and strategies are needed. Initial pre-
sentation of HCC at an advanced stage in patients under reg-
ular HCC surveillance is another problem as the surveillance
goal is to detect HCC at early stage. However, the sensitivity
of US for detecting early-stage HCC is suboptimal,” leading
to surveillance failure in clinical practice."*" Two Korean pro-
spective studies have evaluated the usefulness of dynamic-
contrast CT and MRI with liver-specific contrast for HCC sur-
veillance. Both dynamic-contrast CT and MRI showed higher
sensitivity and specificity than US-based surveillance.'*"”
However, alternative imaging methods for HCC surveillance
are needed to overcome the limitations of CT and MRI.
Hence, the guidelines recommend alternative screening tools
only when liver US cannot be performed adequately.

DIAGNOSIS
Key recommendations

The diagnosis of HCC can be based on pathology or typical
hallmarks of HCC obtained by non-invasive imaging for high-
risk groups (chronic hepatitis B [A1], chronic hepatitis C [B1],
or cirrhosis [A1]). For a new liver nodule >1 cm detected by
surveillance tests in high-risk patients, multiphasic CT or mul-
tiphasic MRI (extracellular contrast agents or hepatocyte-
specific contrast agents) should be performed as a first-line
imaging study for diagnosis of HCC (A1). If a first-line imaging
study is inconclusive for diagnosis of HCC, second-line imag-
ing tests including multiphasic CT, multiphasic MRI, and con-
trast-enhanced US (blood-pool contrast agents or Kupffer
cell-specific contrast agents) can be applied (B1). Imaging di-
agnosis of “definite” HCC can be based on a nodule >1 cm in
high-risk patients in the presence of the hallmark arterial
phase hyperenhancement with washout appearance (A1 for
multiphasic CT or MRI with extracellular contrast agent; B1
for MRI with liver-specific contrast and contrast-enhanced
US). A diagnosis of “probable” HCC can be based on ancillary
imaging features of HCC (B1). The guidelines include a diag-

Abbreviations:

HCC, hepatocellular carcinoma; KLCA-NCC , Korean Liver Cancer Association and National Cancer Center; GRADE, Grading of Recommendations, Assessment,
Development, and Evaluation; US, ultrasonography; AFP, alphafetoprotein; CT, computed tomography; MRI, magnetic resonance imaging; NLCSP, National Liver
Cancer Screening Program; LI-RADS, Liver Imaging-Reporting and Data System; mUICC, modified Union for International Cancer Control; BCLC, Barcelona Clinic Liver
Cancer; RFA, radiofrequency ablation; TACE, transarterial chemoembolization; MWA, microwave ablation; EBRT, external beam radiation therapy; TARE, transarterial

radioembolization; ECOG, Eastern Cooperative Oncology Group
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New lesion during surveillance for
patients at high risk of HCC
(CHB, CHC, and cirrhosis)

No
>1cm » Repeatsurveillance within 6 months
iYes
First-line imaging study
Multiphasic contrast-enhanced CT, or
multiphasic contrast-enhanced MRI
(extracellular contrast agent or hepatocyte-
specific contrast agent)
I
Radiological No Ancillary imaging No )
hallmarks of HCCF —> features of HCC' —» Indeterminate nodule
lYes
Yes Probable HCC'
' 3! }
Second-line imaging study
Repeat 1*-line imaging study Mg!}lg?e:‘i:ﬁ;gﬂtar;it;gg?ggged Repeat 1°-line imaging study
within 3 months or consider enhanced MRI (extracellular within 6 months or consider
biopsy contrast agent or hepatocyte- biopsy
specific contrast agent), or
contrast—enhan|ced ultrasound
No
Radiological ]
hallmarks for HCC*
A4 Yes
Definite HCC <

Figure 1. Diagnostic algorithm of HCC. HCC, hepatocellular carcinoma; CHB, chronic hepatitis B; CHC, chronic hepatitis C; CT, computed to-
mography; MRI, magnetic resonance imaging; APHE, arterial phase hyperenhancement; US, ultrasonography. *The radiological hallmarks for
diagnosing “definite” HCC on multiphasic contrast-enhanced CT or MRI are APHE with washout appearance in the portal venous, delayed, or
hepatobiliary phase. These criteria should be applied only to a lesion that does not show either marked T2 hyperintensity or targetoid appear-
ance on diffusion-weighted images or contrast-enhanced images. For a second-line imaging modality, contrast-enhanced US (blood-pool
contrast agent or Kupffer cell-specific contrast agent) for a “definite” diagnosis of HCC is APHE with mild and late (=60 seconds) washout.
These criteria should be applied only to a lesion that does not show either rim or peripheral globular enhancement in the arterial phase. 'For
diagnosis of “probable” HCC, ancillary imaging features are applied as follows. There are two categories of ancillary imaging features, those fa-
voring malignancy in general (mild-to-moderate T2 hyperintensity, restricted diffusion, threshold growth) and those favoring HCC in particular
(enhancing or non-enhancing capsule, mosaic architecture, nodule-in-nodule appearance, fat or blood products in the mass). For nodules
without APHE, “probable” HCC can be assigned only when the lesion fulfills at least one item from each of the two categories of ancillary im-
aging features. For nodules with APHE but without washout appearance, “probable” HCC can be assigned when the lesion fulfills at least one
of the aforementioned ancillary imaging features. Adopted from 2022 KLCA-NCC HCC guidelines.

nostic algorithm (Fig. 1). lines contain a specific definition for washout appearance
when using MRI with liver-specific contrast. They allow wash-
Real-life situation and practice out appearance in the portal venous, delayed, or hepatobili-

ary phase when a lesion does not show either T2 hyperinten-
There are similarities and differences among guidelines for  sity or targetoid appearance on diffusion-weighted images
non-invasive diagnosis.”® Of note, the 2022 KLCA-NCC guide-  or contrast-enhanced images.' The allowance of washout ap-

http://www.e-cmh.org https://doi.org/10.3350/cmh.2022.0404 199



Clinical and Molecular Hepatology
Volume_29 Number_2 April 2023

pearance in hepatobiliary phases during diagnosis of HCC
was a major change of radiological hallmarks in the 2018
KLCA-NCC guidelines.*" Since then, several studies have
compared the diagnostic performance of 2018 KLCA-NCC
practice guidelines to that of the Liver Imaging-Reporting
and Data System (LI-RADS) and found higher sensitivity with-
out a reduction of specificity when using MRI with liver-spe-
cific contrast.”*> Hence, the updated 2022 KLCA-NCC guide-
lines retained the non-invasive diagnostic criteria of the 2018
KLCA-NCC guidelines when using MRI with liver-specific con-
trast. In the 2014 KLCSG-NCC guidelines, a lesion smaller than
1 cm could be non-invasively diagnosed as HCC.> However,
for patients who HCC developed, histologically confirmed
subcentimenter-sized HCC did not fulfill the non-invasive di-
agnostic criteria in real-life data.” The updated 2022 KLCA-
NCC guidelines allow non-invasive imaging diagnosis for a
nodule =1 cm in patients who HCC developed, In contrast, for
patients with prior HCC history, the progression rate was high
in patients with subcentimeter nodules showing imaging
findings of HCC,” allowing imaging diagnosis of recurrent
HCC regardless of size.

STAGING
Key recommendations

The KLCA-NCC guidelines adopt the modified Union for In-
ternational Cancer Control (mUICC) stages as the primary
system, with the Barcelona Clinic Liver Cancer (BCLC) staging
system and the American Joint Committee on Cancer/UICC
TNM staging system serving as complements (B1).

Real-life situation and practice

Cancer staging plays a pivotal role in predicting prognosis,
selecting treatment modality, and facilitating exchange of in-
formation. The 2022 KLCA-NCC guidelines adopted the 2003
5" version of the mUICC staging system as a primary system
for HCC. For consistent analysis of registry data, the guide-
line committee suggested continued use of this staging sys-
tem. However, the mUICC staging system has limitations,
such as difficulty in exchanging information internationally.
Hence, the guidelines recommended the use of other stag-
ing systems as complements.

200 https://doi.org/10.3350/cmh.2022.0404

TREATMENT
Key recommendations

Multi-disciplinary treatment has been shown to improve
HCC outcome.” However, the benefit, optimal frequency,
format, and necessity are unknown and require further eval-
uation as a multi-disciplinary approach. In this situation,
practice guidelines need to provide specific and practical in-
formation to clinicians when planning treatment. The KLCA-
NCC 2014 guidelines began to provide best and alternative
options according to mUICC stage for patients with HCC,
Child-Pugh class A, no portal hypertension, and Eastern Co-
operative Oncology Group (ECOG) performance status 0-1.°
One of the major changes to the 2022 updated guidelines
addressed the quality of evidence for the best option. This
will allow readers to make decisions based on increased evi-
dence. The best option and alternative option according to
mUICC stage are shown in Figure 2.

The KLCA-NCC Korea guidelines also have specific recom-
mendations by treatment modality. Some key recommenda-
tions are shown below.

Hepatic resection

Hepatic resection is the primary treatment modality for
single HCC limited to the liver in Child-Pugh class A patients
without portal hypertension or hyperbilirubinemia (A1). Lim-
ited hepatic resection can be selectively performed for Child-
Pugh class A or B7 single HCC with mild portal hypertension
or hyperbilirubinemia (C1). Laparoscopic liver resection can
be selectively performed for HCC located in the left lateral
section and anterolateral segments (B2).

Liver transplantation (LT)

LT is the primary treatment modality for patients with HCC
unsuitable for resection but within the Milan criteria (A1). If
HCC stage is downgraded by loco-regional therapies in pa-
tients initially exceeding the Milan criteria, LT shows better
outcomes than other treatments (B1). Salvage transplanta-
tion can be indicated for recurrent HCC after resection ac-
cording to the same criteria used for first-line transplantation
(BY).

Local ablation therapies
Radiofrequency ablation (RFA) has an equivalent survival

http://www.e-cmh.org
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mUICC stage Best option (quality of evidence) Alternative option
| ey Resection (A) cTACE
RFA (A) TARE
Other local ablation
Single/<2 cm/VI- EBRT
e > Resection (A) CTACE, TARE
I LT (tumor size <5 cm) (A) DEB-TACE (size >3 cm)
X RFA (tumor size <3 cm) (A) TACE+RFA (size 3-5 cm)
) Other local ablation (tumor size <3 cm)
Single/>2 cm/VI- EBRT+/- TACE
I s LT (within Milan criteria) (A) Resection (tumor number <3)
CTACE (A) Other local ablation (tumor number <3)
RFA (tumor number <3) (B) EBRT (tumor number <3)
Multiple/<2 cm/VI-
I - CTACE (B) Resection
CTACE+EBRT (B) TARE
\ 1 line systemic therapy (Vp3-4) (A)  EBRT

Single/<2 cm/VI+

X

CTACE (A)

LT (within Milan criteria) (A)

RFA (tumor number <3 and
size <3 ¢m) (B)

Resection (tumor number <3)

TARE (localized tumor)

EBRT (tumor number <3 and size <3 cm)
Other local ablation (tumor number <3 and

Multiple/>2 cm/VI- size <3 cm)
M — 1* line systemic therapy (A) Resection
CTACE+EBRT (B) EBRT
cTACE (B) TARE (Vp1-2)
Single/>2 cm/VI+

%

1 line systemic therapy (A)
CTACE+EBRT (B)
CTACE (Vp1-2) (B)

Multiple/<2 cm/VI+
IVa 1* line systemic therapy (A) cTACE
CTACE+EBRT (B) HAIC
Na e 1" line systemic therapy (A) Systemic therapy + TACE
Systemic therapy + EBRT
N
Node+/no metastasis
Vb e 1* line systemic therapy (A) Systemic therapy + TACE
Systemic therapy + EBRT

Metastasis+

Figure 2. Best and alternative first-line treatment options in 2022 KLCA-NCC Korea guidelines for patients with HCC, Child-Pugh class A, no
portal hypertension, and Eastern Cooperative Oncology Group performance status 0-1. KLCA-NCC, Korean Liver Cancer Association and Na-
tional Cancer Center; HCC, hepatocellular carcinoma; mUICC, modified Union for International Cancer Control; VI, vascular or bile duct invasion;
RFA, radiofrequency ablation; cTACE, conventional transarterial chemoembolization; TARE, transarterial radioembolization; Other local ablation
included percutaneous ethanol injection, microwave ablation, and cryoablation; Vp, portal vein invasion; LT, liver transplantation; DEB-TACE,
drug eluting bead-TACE; TACE included cTACE and DEB-TACE; HAIC, hepatic arterial infusion chemotherapy. Adopted from 2022 KLCA-NCC HCC

guidelines.
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rate, a higher local tumor progression rate, and a lower com-
plication rate compared to hepatic resection in patients with
a single nodular HCC <3 ¢m in diameter (A1). Combined ther-
apies with transarterial chemoembolization (TACE) and RFA
or microwave ablation (MWA) can increase the survival rate
in patients with 3-5 cm HCCs that are not amenable to he-
patic resection compared to RFA or MWA alone (A2). MWA
and cryoablation are expected to improve rates of survival,
recurrence, and complications comparable to those of RFA
(B2). Contrast-enhanced US and fusion imaging can improve
the detection rate and technical success rate of local ablation
therapy for HCCs <2 cm (B1).

TACE and radioembolization

Conventional TACE (cTACE) is recommended for HCC pa-
tients with a good performance status without major vascu-
lar invasion or extrahepatic spread who are ineligible for he-
patic resection, LT, or local ablation therapies (A1). cTACE
should be performed through tumor-feeding arteries in a su-
perselective manner (B1). Drug-eluting bead TACE can be
considered as an alternative treatment to cTACE in HCCs =3
cm (A2). TACE refractoriness is defined as absence of objec-
tive response (complete response or partial response), new
vascular invasion, or new extrahepatic metastasis after two
consecutive TACE sessions within six months; a new treat-
ment modality should be considered in such cases (C1). cTACE
alone (B2) or cTACE combined with external beam radiation
therapy (EBRT) (B1) can be considered for HCC with portal
vein invasion when tumors are localized within the liver and
liver function is well preserved. *°Y transarterial radioemboli-
zation (TARE) can be considered an alternative treatment to
cTACE when the remnant liver function is expected to be suf-
ficient after TARE (B2).

EBRT

EBRT is recommended for patients with HCC unsuitable for
hepatic resection, transplantation, local ablation treatments,
or TACE (C1). EBRT is performed when the liver function is
Child-Pugh class A or B7 and when the volume to be irradiat-
ed with <30 Gy is >40% of the total liver volume in the com-
puterized treatment plan (B1). EBRT can be combined for HCC
expected to have an incomplete response after TACE (B2) or
HCC with portal vein invasion (B2). EBRT is recommended for
palliating symptoms of HCC (B1). Proton beam therapy (PBT)
showed similar survival and toxicity rates when treating re-

202 https://doi.org/10.3350/cmh.2022.0404

current or residual HCCs <3 cmin size (A2).

Systemic therapies

First-line therapies: atezolizumab plus bevacizumab or dur-
valumab plus tremelimumab are recommended for systemic
treatment-naive patients with locally advanced unresectable
or metastatic HCC not amenable to curative or loco-regional
therapy who have Child-Pugh class A with ECOG perfor-
mance status 01 (A1). If these two combination therapies
cannot be applied, sorafenib or lenvatinib is recommended
(A1). Sorafenib is considered for patients with HCC who have
Child-Pugh class B7 (B1) or B8-9 (B2).

Second-line therapies: the following second-line therapies
can be considered or tried in patients with Child-Pugh class A
and ECOG performance status 0-1 (Fig. 3).

Adjuvant therapy

Adjuvant immunotherapy with CIK cells can be considered
after curative treatment in patients with HCC <2 cm without
lymph node or distant metastasis (A2).

Real-life situation and practice

Analysis of the Korean Primary Liver Cancer Registry be-
tween 2012 and 2014 showed that various treatments were
applied for the same BCLC stage.® A prospective cohort study
has assessed treatment patterns and outcomes of HCC pa-
tients with portal vein invasion in South Korea and found
that treatment patterns are very heterogeneous without a
dominant treatment modality.”® Many patients are being
treated outside recommendations in real-life clinical prac-
tice.”” Major reasons for such difference between guidelines
and real-life practice can be summarized as follows. First,
study results with a high quality of evidence are not yet avail-
able for some clinical questions regarding management of
HCC. Second, some tests, drugs, and treatments cannot be
strongly recommended due to high cost or resource con-
sumption. Third, significant disparities remain between
guideline recommendation and reimbursement policy of the
National Health Insurance system. South Korea has a public
and single-payer system for healthcare services based on
fee-for-service payments.”® The National Health Insurance re-
imbursement claim codes are used by all healthcare provid-
ers for reimbursement for their healthcare services. For pa-
tients with liver cancer, 95% of costs are reimbursed.

http://www.e-cmh.org
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Durvalumab
+ tremelimumab

v

First-line
Sorafenib Lenvatinib
Regorafenib (A1) Sorafenib (D1)
Cabozantinib (A1) Regorafenib (D1)
Second-line

Ramucirumab (AFP =400 ng/mL, A1)

Pembrolizumab (B1)

Nivolumab + ipilimumab (B1)
"Nivolumab (C1)

Sorafenib (D1)

Lenvatinib (D1)

Regorafenib (D1)

Cabozantinib (D1)

Durvalumab + tremelimumab (D1)

Nivolumab + ipilimumab (D1)

Cabozantinib (D1)
Ramucirumab (AFP =400 ng/mL, D1)
Atezolizumab + bevacizumab (D1)
Durvalumab + tremelimumab (D1)
Pembrolizumab (D1)

Nivolumab + ipilimumab (D1)
Nivolumab (D1)

Sorafenib (D1)
Lenvatinib (D1)

Regorafenib (D1)

Cabozantinib (D1)

Ramucirumab (AFP =400 ng/mL, D1)
Atezolizumab + bevacizumab (D1)

Figure 3. Treatment algorithm of systemic therapies for hepatocellular carcinoma. AFP, alpha-fetoprotein. *If patients have absolute or rela-
tive contraindications for immune-checkpoint inhibitors or bevacizumab, multiple tyrosine kinase inhibitors such as sorafenib or lenvatinib

should
be recommended. Adopted from 2022 KLCA-NCC HCC guidelines.

However, not all medical services are covered by the National
Health Insurance. For some medical services, the National
Health Insurance provides partial reimbursement (e.g., 50%
of TARE costs are reimbursed). For some medical services
(e.g., second-line treatment after atezolizumab-bevacizumab
or lenvatinib in year 2022), costs are not covered by the Na-
tional Health Insurance. The health insurance coverage for
anti-cancer treatment has an impact on real-life practice pat-
terns in South Korea.”"* Fourth, there is a serious shortage of
deceased donor organs. Thus, living donor liver transplanta-
tion accounts for the majority of liver transplant candidates.”
Living donor liver transplantation depends entirely on the
discretion of the transplant team and the donor. Hence, many
transplant centers consider liver transplantation even for pa-
tients with advanced HCC if a recipient has no other effective
treatment options and a well-informed donor wishes to will-
ingly participate.” Fifth, substantial differences in resources
or expertise for management of HCC exist according to indi-
vidual medical institutions. Last, diagnostic and therapeutic
methods for HCC management are among the most compli-
cated and rapidly changing medical fields.

http://www.e-cmh.org
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DISCUSSION

There are several important characteristics of the 2022
KLCA-NCC Korea guidelines. First, the guidelines adopt evi-
dence-based recommendations by incorporating the most
recent clinical data and real-world clinical practice in South
Korea. Second, its recommendation regarding HCC treatment
is composed of a description of individual treatment options
rather than algorithm-based recommendations. Third, this
guideline is a multi-disciplinary one as it is reviewed by ex-
perts in various fields of HCC management who provide vari-
ous treatment modalities, including combination therapies.
Fourth, the 2022 KLCA-NCC Korea guidelines suggest the
best and alternative first-line treatment options for patients
with HCC, Child-Pugh class A, no portal hypertension, and
ECOG status 0-1. Last, since the rapidly evolving field of sys-
temic therapy with newly approved drugs lacks robust infor-
mation, expert opinion graded as level D is used to deter-
mine the optimal sequential systemic treatment in patients
with advanced HCC. Although such recommendations have
been reviewed by the Delphi panel of experts, they require
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further improvement.

The following efforts are needed to reduce the gap be-
tween guidelines and practice for HCC management. First,
studies are needed to obtain results with a high quality of
evidence to answer various unresolved issues in the field of
HCC management. Second, research studies should evaluate
cost-benefit of tests, drugs, or treatment in South Korea.
Such studies can provide a strong basis not only for clinicians,
but also for policy authorities. Third, multi-disciplinary and
multi-institutional studies are needed to suggest solutions
for various unanswered questions. Last, we have a plan for
updating guidelines when new test methods, drugs, and
treatments regarding HCC are developed and new significant
research findings are published. This will ultimately lead to
better outcomes for HCC patients.
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