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Take-home points

¢ Conventional transarterial chemoembolization
(cTACE): the three recommendations concerning
cTACE in the revised version are the same as those
in the previous version because there are no
new issues warranting significant changes to the
existing recommendations.

® Drug-eluting bead TACE (DEB-TACE): the quality of
evidence for DEB-TACE as an alternative to cTACE
has been upgraded from B to A, except for small
(< 3 cm) tumors.

¢ Transarterial radioembolization (TARE): although
there is no change in the quality of evidence
for TARE as an alternative treatment for cTACE,
the overall wording has changed positively
with the description of the advantages of TARE
over cTACE, that is, a better quality of life and
lower occurrence of postembolization syndrome.
Additionally, TARE is only considered when the
remnant liver function after the procedure is
expected to be sufficient because of the risk of
hepatic decompensation.
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Transarterial therapies include conventional transarterial
chemoembolization (cTACE), drug-eluting bead TACE (DEB-
TACE), and transarterial radioembolization (TARE). The 2022
Korean Liver Cancer Association (KLCA)-National Cancer
Center (NCC) Korea Practice Guidelines for hepatocellular
carcinoma (HCC) include five recommendations for
transarterial therapies, reflecting up-to-date research results
and real-world Korean practice since the release of the
2018 version [1]. A summary of the key updates for each
treatment is as follows.

cTACE

The three recommendations concerning cTACE in the
2022 version [1] are the same as those in the 2018 version
because there are no new issues warranting significant
changes to the existing recommendations.

DEB-TACE as an Alternative Treatment to cTACE

Compared with cTACE, DEB-TACE has better
pharmacokinetics, less post-procedural pain, and a shorter
duration of hospitalization by a day; most importantly, it
has demonstrated similar therapeutic outcomes and adverse
events in randomized controlled trials [2-4]. The European
Association for the Study of the Liver (EASL) guidelines
state that either of the two treatments can be utilized, and
the choice is left to the clinician [5]. In Korea, compared
with Western countries, TACE with superselective or
ultraselective techniques is popularly used for small HCCs.
Retrospective studies from Western countries have reported

Copyright © 2023 The Korean Society of Radiology


http://crossmark.crossref.org/dialog/?doi=10.3348/kjr.2022.0510&domain=pdf&date_stamp=2022-12-22

Korean Guidelines for Transarterial Therapy of HCC

a two-fold higher incidence of biliary damage after DEB-
TACE compared with cTACE [6]. Therefore, the efficacy

and safety of DEB-TACE in real-world Korean practice

must be defined. A prospective multicenter registry study
demonstrated that the tumor response to DEB-TACE was
lower in < 2-cm tumors than in 2-5-cm tumors [7,8]. A
retrospective study demonstrated that DEB-TACE had a
significantly lower tumor response than did cTACE in < 3-cm
tumors [9]. When the tumor was > 3 cm, there was no
difference in local tumor control. The incidence and severity
of biliary injury after cTACE and DEB-TACE were not different
when DEB-TACE was performed in the same superselective
fashion as cTACE. Therefore, in the 2022 revised version, the
quality of evidence for DEB-TACE as an alternative treatment
to cTACE has been upgraded from B to A, except for small
(< 3 cm) tumors.

Recommendation

Compared with cTACE, DEB-TACE has similar clinical
outcomes in > 3 cm HCCs; therefore, it can be considered
as an alternative treatment to cTACE (high evidence, weak
recommendation).

TARE as an Alternative Treatment to cTACE

To date, no well-designed randomized trials have
compared TARE with cTACE. In small randomized trials
and retrospective cohort series on conventional standard
dosimetry, compared with cTACE, TARE has shown a better
quality of life, less frequent postembolization syndrome,
and a similar overall survival. However, recent studies
have reported that a relatively higher radiation dose for
TARE yielded improved therapeutic outcomes [10,11].
Specifically, the radiation subsegmentectomy technique for
personalized dosimetry safely delivered an ablative dose to
the tumor with an excellent local tumor response [12]. In a
prospective single-arm study of small (< 3 c¢m) solitary HCC,
all patients had an initial objective response, and 90% of
them had a sustained complete response [13].

Although the current research outcomes of personalized
dosimetry suggest potential improved therapeutic benefits
of TARE over cTACE, further well-designed clinical trials are
needed. In addition, TARE has a significantly higher cost
than do cTACE or DEB-TACE and it is not widely available
in Korea. Therefore, it is difficult to strongly recommend
TARE as an alternative treatment for HCC in general, and it
is important to select appropriate patients for TARE with
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a multidisciplinary team. To maximize the advantages of
TARE, older patients, patients with poor performance status
or severe comorbidities, or patients with large tumors would
be good candidates. However, hepatotoxicity caused by
TARE, which is known as radioembolization-induced Liver
disease, can be a significant problem. In some patients,
delayed hepatic decompensation may occur 6 months after
TARE [14]. In screening patients for TARE, the remnant liver
function after the procedure should be carefully evaluated
by considering the baseline hepatic functional reserve,
territory of irradiation, and dose. TARE should be performed
as selectively as possible and planned only when the
remnant liver function after the procedure is expected to be
sufficient.

Recommendation

Compared with cTACE, TARE results in a better quality of
life and lower occurrence of postembolization syndrome;
therefore, it can be considered an alternative treatment to
CTACE when the remnant liver function is expected to be
sufficient after the TARE treatment (moderate evidence, weak
recommendation).

TACE and TARE as First-Line Treatments

As do other international practice guidelines for HCC, the
2022 KLCA-NCC guidelines regard TACE as the best option
for multinodular HCCs, especially when the tumors are three
or more in number or > 5 cm.

Although curative treatments are strongly recommended
for early stage HCCs and new systemic agents have been
introduced for advanced-stage HCC, cTACE remains either
the best or an alternative option for every mUICC stage in
the updated guidelines regarding the first-line treatments
for patients with HCC (in the conditions of Child-Pugh class
A, no portal hypertension, and the ECOG performance status
scale 0-1) [1].

Curative treatment modalities have the best outcomes in
early stage HCC. However, in clinical settings, this is not
feasible in several situations; [15] in cases of suspected
multiplicity, comorbidities, difficult imaging guidance
for local ablation, or patient preference, TACE can be an
alternative curative option, which is called treatment stage
migration. According to real-world data from Korea, the
overall survival of patients after cTACE for early stage HCC
was similar to those of surgical resection and local ablation
therapy, although local recurrence was more frequent and
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repeated treatments were more commonly required [16-18].

For advanced-stage HCC, recent phase III randomized
controlled trials have revealed the survival advantage of new
first-line systemic therapies (atezolizumab + bevacizumab
and durvalumab + tremelimumab) over sorafenib. With
advances in systemic therapies, there is a growing need for
systemic therapies as a first-line treatment for advanced-
stage HCC, including diffuse or disseminated multinodular
HCC without vascular invasion [5].

However, advanced HCC has a diverse spectrum, with a
variable distribution (localized or diffuse) or extents of
parenchymal tumor and vascular invasion [19]. Localized
disease with limited vascular invasion is advantageous for
locoregional therapies. A Korean single-center phase II
randomized controlled trial showed that the combination
of cTACE with external beam radiotherapy was superior to
sorafenib in terms of overall survival [20]. Therefore, in the
2022 update of the KLCA-NCC guidelines, cTACE combined
with external beam radiotherapy or cTACE alone are regarded
as a few of the best options alongside first-line systemic
therapy for advanced HCC with vascular invasion. To
define the best option for advanced HCC, it is necessary to
compare new first-line systemic therapies with locoregional
therapy alone or in combination, considering the diverse
disease spectrum.

In the 2022 update of the KLCA-NCC guidelines, TARE
was suggested as an alternative option for localized
diseases such as a single tumor, multiple tumors involving a
localized area of the liver, and branch portal vein invasion
(Vp1-2). For these localized conditions, TARE can be
performed selectively at tumor-feeding arteries, maximizing
the antitumor effect by the local deliver of a high radiation
dose. The risk of post-TARE decompensation can also be
minimized by preserving the normal liver parenchyma as
much as possible.

Key words
HCC; KLCA-NCC; Guideline; Recommendation; Embolization;
Radioembolization; Drug-eluting bead

Availability of Data and Material
Data sharing does not apply to this article as no datasets
were generated or analyzed during the current study.

Conflicts of Interest
The authors have no potential conflicts of interest to
disclose.

Lee et al.

ORCID iDs

In Joon Lee
https://orcid.org/0000-0002-5779-5153

Ho Jong Chun
https://orcid.org/0000-0003-4512-6152

Jin Wook Chung
https://orcid.org/0000-0002-1090-6872

Funding Statement
None

REFERENCES

1. Korean Liver Cancer Association (KLCA), National Cancer
Center (NCC) Korea. 2022 KLCA-NCC Korea practice guidelines
for the management of hepatocellular carcinoma. Korean J
Radiol 2022;23:1126-1240

2. Lammer J, Malagari K, Vogl T, Pilleul F, Denys A, Watkinson
A, et al. Prospective randomized study of doxorubicin-
eluting-bead embolization in the treatment of hepatocellular
carcinoma: results of the PRECISION V study. Cardiovasc
Intervent Radiol 2010;33:41-52

3. Sacco R, Bargellini I, Bertini M, Bozzi E, Romano A, Petruzzi
P, et al. Conventional versus doxorubicin-eluting bead
transarterial chemoembolization for hepatocellular carcinoma.
J Vasc Interv Radiol 2011;22:1545-1552

4. Golfieri R, Giampalma E, Renzulli M, Cioni R, Bargellini
I, Bartolozzi C, et al. Randomised controlled trial of
doxorubicin-eluting beads vs conventional chemoembolisation
for hepatocellular carcinoma. Br J Cancer 2014;111:255-264

5. Reig M, Forner A, Rimola J, Ferrer-Fabrega J, Burrel M, Garcia-
Criado A, et al. BCLC strategy for prognosis prediction and
treatment recommendation: the 2022 update. J Hepatol
2022;76:681-693

6. Monier A, Guiu B, Duran R, Aho S, Bize P, Deltenre P,
et al. Liver and biliary damages following transarterial
chemoembolization of hepatocellular carcinoma: comparison
between drug-eluting beads and lipiodol emulsion. Eur Radiol
2017;27:1431-1439

7. Lee M, Chung JW, Lee KH, Won JY, Chun HJ, Lee HC, et
al. Korean multicenter registry of transcatheter arterial
chemoembolization with drug-eluting embolic agents for
nodular hepatocellular carcinomas: six-month outcome
analysis. J Vasc Interv Radiol 2017;28:502-512

8. Lee M, Chung JW, Lee KH, Won JY, Chun HJ, Lee HC, et al.
Prospective multi-center Korean registry of transcatheter
arterial chemoembolization with drug-eluting embolics
for nodular hepatocellular carcinoma: a two-year outcome
analysis. Korean J Radiol 2021;22:1658-1670

9. Lee IJ, Lee JH, Lee YB, Kim YJ, Yoon JH, Yin YH, et
al. Effectiveness of drug-eluting bead transarterial
chemoembolization versus conventional transarterial

https://doi.org/10.3348/kjr.2022.0510 kjronline.org



Korean Guidelines for Transarterial Therapy of HCC

10.

11.

12.

13.

14.

15.

kjronline.org

chemoembolization for small hepatocellular carcinoma

in Child-Pugh class A patients. Ther Adv Med Oncol
2019;11:1758835919866072

Kim HC, Kim YJ, Lee JH, Suh KS, Chung JW. Feasibility of
boosted radioembolization for hepatocellular carcinoma larger
than 5 cm. J Vasc Interv Radiol 2019;30:1-8

Garin E, Tselikas L, Guiu B, Chalaye J, Edeline J, de Baere

T, et al. Personalised versus standard dosimetry approach of
selective internal radiation therapy in patients with locally
advanced hepatocellular carcinoma (DOSISPHERE-01): a
randomised, multicentre, open-label phase 2 trial. Lancet
Gastroenterol Hepatol 2021;6:17-29

Salem R, Johnson GE, Kim E, Riaz A, Bishay V, Boucher E,
et al. Yttrium-90 radioembolization for the treatment of
solitary, unresectable HCC: the LEGACY study. Hepatology
2021;74:2342-2352

Kim E, Sher A, Abboud G, Schwartz M, Facciuto M, Tabrizian
P, et al. Radiation segmentectomy for curative intent

of unresectable very early to early stage hepatocellular
carcinoma (RASER): a single-centre, single-arm study. Lancet
Gastroenterol Hepatol 2022;7:843-850

Currie BM, Hoteit MA, Ben-Josef E, Nadolski GJ, Soulen MC.
Radioembolization-induced chronic hepatotoxicity: a single-
center cohort analysis. J Vasc Interv Radiol 2019;30:1915-
1923

Kuo TM, Chang KM, Kao KJ. Why cannot BCLC 0- or A-stage

https://doi.org/10.3348/kjr.2022.0510

16.

17.

18.

19.

20.

Korean Journal of Radiology

patients receive curative treatment? Gastrointest Tumors
2020;7:125-133

Oh JH, Sinn DH, Choi GS, Kim JM, Joh JW, Kang TW,

et al. Comparison of outcome between liver resection,
radiofrequency ablation, and transarterial therapy for multiple
small hepatocellular carcinoma within the Milan criteria. Ann
Surg Treat Res 2020;99:238-246

Yang HJ, Lee JH, Lee DH, Yu SJ, Kim YJ, Yoon JH, et al.
Small single-nodule hepatocellular carcinoma: comparison

of transarterial chemoembolization, radiofrequency ablation,
and hepatic resection by using inverse probability weighting.
Radiology 2014;271:909-918

Yun BY, Lee HW, Min IK, Kim SU, Park JY, Kim DY, et al.
Prognosis of early-stage hepatocellular carcinoma: comparison
between trans-arterial chemoembolization and radiofrequency
ablation. Cancers (Basel) 2020;12:2527

Sinn DH, Lee HW, Paik YH, Kim DY, Kim YJ, Kim KM, et al.
Patterns and outcomes in hepatocellular carcinoma patients
with portal vein invasion: a multicenter prospective cohort
study. Dig Dis Sci 2021;66:315-324

Yoon SM, Ryoo BY, Lee SJ, Kim JH, Shin JH, An JH, et al.
Efficacy and safety of transarterial chemoembolization plus
external beam radiotherapy vs sorafenib in hepatocellular
carcinoma with macroscopic vascular invasion: a randomized
clinical trial. JAMA Oncol 2018;4:661-669



