W) Check for updates

Received: 11 January 2023 Revised: 11 February 2023 Accepted: 18 February 2023

DOI: 10.1111/hepr.13892

GUIDELINES

e Hesalilony

Clinical Practice Guidelines for Hepatocellular Carcinoma:
The Japan Society of Hepatology 2021 version
(5th JSH-HCC Guidelines)

Kiyoshi Hasegawal ® | Nobuyuki Takemura?® | Tatsuya Yamashita® |
Takeyuki Watadani* | Masaki Kaibori® | Shoji Kubo® | Mitsuo Shimada’ |
Hiroaki Nagano® ® | Etsuro Hatano’® | Hiroshi Aikatal® | Hiroko lijimal? |
Kazuomi Ueshimal?® | Kazuyoshi Ohkawa®®*® | Takuya Gendal*® |

Kaoru Tsuchiya?® | Takuji Torimura® | Masafumi lkeda’ @ | Junji Furuse® |
Masaaki Akahane? | Satoshi Kobayashi®° | Hideyuki Sakurai?! |

Atsuya Takeda?? | Takamichi MurakamiZ®® | Utaroh Motosugi®* |

Yutaka Matsuyama?®> | Masatoshi Kudo!? | Ryosuke Tateishi?® |
The committee for Revision of the Clinical Practice Guidelines for Hepatocellular Carcinoma,

Tokyo, Japan

Correspondence

Kiyoshi Hasegawa, Hepato-Biliary-Pancreatic
Surgery Division, Artificial Organ and
Transplantation Surgery Division, Department
of Surgery, Graduate School of Medicine, The
University of Tokyo, 7-3-1 Hongo, Bunkyo-ku,
Tokyo 113-8655, Japan.

Email: hasegawa-2su@h.u-tokyo.ac.jp

Funding information

Abstract

The fifth version of the Clinical Practice Guidelines for Hepatocellular Carcinoma
was revised by the Japan Society of Hepatology, according to the methodology of
evidence-based medicine and partly to the Grading of Recommendations Assess-
ment, Development and Evaluation system, which was published in October 2021 in
Japanese. In addition to surveillance-diagnostic and treatment algorithms, a new

algorithm for systemic therapy has been created, as multiple drugs for hepatocel-

None.
lular carcinoma can be currently selected. Here, new or revised algorithms and
evidence on which the recommendations are based are described.
KEYWORDS
algorithm for surveillance and diagnosis, algorithm for systemic therapy, algorithm for
treatment, clinical practice guidelines, hepatocellular carcinoma
INTRODUCTION fourth version of Evidence-based Clinical Practice Guidelines for HCC
was published in 2017, followed by Web-based minor revisions to the
Since the first edition of the Clinical Practice Guidelines for Hepato- evidence for new systemic therapies, and the expanded fourth edition
cellular Carcinoma (HCC) was published in 2005, revisions have been with the modification of the treatment algorithm for the indication of
made by the Japan Society of Hepatology (JSH) every 4 years.?™* The liver transplantation for HCC in 2020. The revision of the 2021 version
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(the fifth edition) began in July 2019. In the revision procedures, sci-
entific literature published up to January 2020 was systematically
screened using medical databases (MEDLINE) and systemically eval-
uated. Important evidence published after the search period was
added by hand-searching as appropriate, resulting in publication after
approximately 2 years of work. The JSH-HCC guidelines have been
consistently developed based on the methodology of evidence-based
medicine since the first edition, and have also been revised using the
Grading of Recommendations Assessment, Development, and Evalu-
ation (GRADE) system® since the fourth edition.

As systemic therapy for HCC has recently advanced remarkably,
the most significant change in HCC treatment in the period leading
up to this revision was an increase in the number of systemic ther-
apies available in Japan, covered by the National Health Insurance
system. Therefore, a new “HCC systemic therapy algorithm” was
developed in the current version to complement the conventional
treatment algorithm.

Before this revision, the General Affairs Committee for the
Clinical Practice Guidelines that controls all JSH guidelines was
newly established and decided membership of the Revision Com-
mittee. The Revision Committee, comprising of 27 members in the
field of liver cancer, scrutinized and decided on a total of 52 clinical
questions (CQs). Several key words were selected, and then com-
mittee members and expert advisors developed search queries for
individual CQs. Two members were assigned to one CQ as the chief
and assistant researchers, and they performed the first screening of
the extracted articles independently. After comparing and adjusting
screening results, they performed a second screening process inde-
pendently. Thereafter, they created a draft recommendation for
each CQ. After the committee revised the draft recommendations,
each committee member selected the levels of recommendation for
each CQ. The level that received 70% of the valid votes was adopted as
the opinion of the entire committee. Only members approved by the
General Affairs Committee for the Clinical Practice Guidelines had
voting rights, and members with either a financial or academic conflict
of interest voluntarily gave up their voting rights (all authors of a
reference cited in each CQ were defined as having academic conflict of
interest). Then, the strength of recommendation was determined.

The full English version of the 5th JSH-HCC guidelines is avail-
able, including the retrieval styles for all clinical questions, on the JSH
website (https://www.jsh.or.jp/English/examination_en/). Here, imp-

ortant revisions in the new 5th JSH-HCC guidelines are outlined.

Algorithms for surveillance and diagnosis of HCC

The target population for surveillance is the high-risk group for HCC.
Patients with any of the following three conditions are considered at
high risk for HCC: cirrhosis, chronic hepatitis B, or chronic hepati-
tis C. Among high-risk patients, those with cirrhosis types B and C are
considered an extremely high-risk group. The surveillance protocol
consists of abdominal ultrasonography (US) and tumor marker mea-

surement, repeated every 3-6 months. Surveillance intervals are

recommended to be every 6 months for the high-risk group and
every 3-4 months for the extremely high-risk group. This regular
surveillance protocol may be combined with dynamic computed to-
mography (CT)/magnetic resonance imaging (MRI) for extremely
high-risk patients. When US detects new nodular lesions, dynamic
CT, dynamic MRI using extracellular gadolinium (Gd)-based contrast
agents, or Gd-ethoxybenzyl (EOB)-diethylenetriamine pentaacetic
acid (DTPA)-enhanced MRI are performed for differential diagnosis.
Even when no tumor is detected on US, dynamic CT/MRI should be
considered in the following cases: persistent elevation or >200 ng/
mL of alpha-fetoprotein, >40 mAU/mL of PIVKA-II, or >15% of
alpha-fetoprotein-L3 fraction.

On contrast-enhanced imaging, typical HCC is characterized by
neovascularization, demonstrating arterial phase hyperenhancement
and washout in the portal or equilibrium phase. In the 5th JSH-HCC
guidelines, the algorithm for surveillance and diagnosis of HCC was
divided into two categories, depending on whether the second im-
aging study after US is dynamic CT or MRI using extracellular
contrast agents (Figure 1: Algorithm 1) or Gd-EOB-DTPA-enhanced
MRI (Figure 2: Algorithm 2). In case Gd-EOB-DTPA-enhanced MRI
cannot exclude cavernous hemangioma, dynamic CT or MRI using
extracellular contrast agents need to be performed for differential
diagnosis. If lesions <1 cm show arterial phase hyperenhancement
without portal or equilibrium phase washout, follow up with US every
3 months is recommended. As for lesions <1.5 cm without arterial
phase hyperenhancement, follow up with US every 3 months is also
recommended. If the lesion exceeds 1.5 cm, other imaging modalities,
including contrast US and Gd-EOB-DTPA-enhanced MRI or tumor
biopsy, are recommended. These algorithms were created jointly by
the Japan Radiological Society and the JSH.

Treatment algorithm for HCC

The treatment algorithm in the 2021 version (5th edition) recom-
mends treatment of HCC based on a combination of the following
five factors: hepatic functional reserve, extrahepatic metastasis,
vascular invasion, tumor number, and tumor size (Figure 3). In the
revised 5th JSH-HCC guidelines, the most significant changes in the
treatment algorithm are that hepatectomy and radiofrequency
ablation are now equally recommended for up to three HCCs
<3 cm in size, and the ranking order of the recommended treat-
ments for HCC with vascular invasion was created. As for the
treatment of up to three small HCCs, randomized controlled trials
(RCTs) conducted in Hong Kong’” and Japan (SURF trial)®? have
been newly included, demonstrating that there was no difference in
prognosis after treatment between hepatectomy and radio-
frequency ablation.

Another major revision was made on the recommendation of the
treatment for HCC with vascular invasion. In the previous version,
transcatheter arterial chemoembolization (TACE), hepatectomy, he-
patic arterial infusion chemotherapy (HAIC), and molecular-targeted

therapy were equally recommended for this condition. Although
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Surveillance Algorithm — Diagnostic Algorithm

Extremely High-Risk Group (Cirrhosis Type B and C):
Ultrasound every 3-4 months + Tumor marker every 3-4 months
Dynamic CT/MRI every 6-12 months (optional)

High-risk group (chronic hepatitis B/C, non-viral cirrhosis):
Ultrasound every 6 months + Tumor marker every 6 months

Algorithm 1

l Nodule detected by ultrasound

|

v

A

Dynamic CT/MRI using extracellular contrast agents™* |

Gd-EOB-DTPA-enhanced MRI = Algorithm 2

enhanc

Early-phase contrast

ement

No early-phase contrast
enhancement

No

I Tumor diameter 21.5 cm? |——

Delayed phase washout | l No delayed phase washout ]

l Tumor diameter 21 cm? I

" S d

Yes

No le

sions

Yes

y

l

I Gd-EOB-DTPA-enhanced MRI |

Contrast-enhanced US
Liver biopsy

No

Yes

Algorithm 2 |

Definitive diagnosis of
hepatocellular
carcinoma

L

Follow-up every 3 months™2

No increase in size /

tumor disa

ppearance

Regular surveillance

Hepatocellular carcinoma

FIGURE 1 Algorithm for surveillance and diagnosis (Algorithm 1). *!Dynamic computed tomography (CT)/magnetic resonance imaging
(MRI) are used for some patients if the nodule(s) are not visualized on ultrasound (US) because of poor visualization and/or the tumor marker
(s) are elevated. *?Lesions detectable on US are followed up using US. Lesions undetectable on US may be followed up with dynamic CT/MRI.

Gd-EOB-DTPA, gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic acid.
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[ Algorithm 2 l

| Nodule detected by ultrasound |

| Gd-EOB-DTPA-enhanced MRI™ |

Early-phase contrast
enhancement

|

No early-phase contrast No lesions

enhancement

Portal phase washout Hypointensity in the
transitional /

hepatobiliary phase

| No
Tumor diameter 21 cm?

None of the left I[ /\ /{

Regular surveillance

f

No increase in size /
tumor disappearance

Tumor diameter 2 1.5cm
and
hypointensity in the
hepatobiliary phase?

Yes

/\ l Follow-up every 3 months™?

Yes

Optional examinations
Contrast-enhanced US
Liver biopsy

Hemangiomas No

can be excluded

Dynamic CT or MRI using l
extracellular contrast agents

Yes

Definitive diagnosis of | No
hepatocellular
carcinoma

Algorithm 1

l Yes

Hepatocellular carcinoma

FIGURE 2 Algorithm for surveillance and diagnosis (Algorithm 2). CT, computed tomography; Gd-EOB-DTPA, gadolinium-ethoxybenzyl-

diethylenetriamine pentaacetic acid; MRI, magnetic resonance imaging.

there is solid evidence for systematic therapy in HCC with vascular
invasion, all the corresponding clinical trials enrolled unresectable
patients. In addition, relatively better survival was reported by two
nationwide Japanese surveys in HCC patients with portal vein and
hepatic vein tumor invasion who underwent hepatectomy.'%!
Therefore, in this revision, hepatectomy is primarily recommended
for resectable HCC, whereas systemic therapy is secondarily rec-
ommended for unresectable cases, followed by weak recommenda-
tions for HAIC and TACE.

In accordance with the principle of the treatment algorithm that
treatments up to the second-line are presented, it was decided not to
specify HAIC and TACE in the current algorithm. For multiple HCCs,

TACE has been recommended based on an RCT comparing the
prognosis of patients with multiple HCCs and Child-Pugh A/B liver
function who underwent TAE, TACE, or symptomatic therapy.'? As
for the indication for liver transplantation, in addition to the Milan
Criteria,'® the 5-5-500 rule®* was included in the eligibility criteria
for liver transplantation in patients with HCC in the 2017 revised
version (4th revised edition) published in 2020.

The new treatment algorithm is summarized as follows: the three
treatments described below are recommended for patients with HCC
who have Child-Pugh A/B liver function without extrahepatic
metastasis or vascular invasion. First, either hepatectomy or radio-

frequency ablation is recommended equally as the first-line therapy
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{ Treatment Algorithm ]

1 Hepatocellular carcinoma J

l
J 1

| Hepatic functional reserve Child-Pugh A/B** Child-Pugh C
l Extrahepatic metastasis No Yes ]
| Vascular invasion No Yes ] l ]
Within Milan Not
l Criteria or transplantable
| | 5-5-500 rule®*
| Tumor number (n) 1-3 24 I
| Tumor size £3cm >3cm |

|

. T Resection r TA(C)E i
Treatment | Resection/RFA ‘ TA(C)E HAIC / Systemic therapy*2 \
r | ] F

Systemic therapy*? !

R il T i il
sescon Systemic therapy®2 | Transplantation®3

Palliative care D
¥ ¥

FIGURE 3 Algorithm for treatment. For the treatment modalities of the upper and lower layers, the upper layer should be prioritized.
Treatment modalities separated by slashes are equally recommended. *!Assessment based on liver damage is recommended in the case of
hepatectomy. *?Patients with Child-Pugh A only. *®Patients age <65 years. **Tumor diameter <5 cm, <5 tumors and alpha-fetoprotein
<500 ng/mL, with no distant metastasis or vascular invasion. HAIC, hepatic arterial infusion chemotherapy; RFA, radiofrequency ablation; TA

(C)E, transcatheter arterial (chemo)embolization.

for up to three HCCs measuring <3 cm. Second, hepatectomy and
TACE are recommended as the first- and second-line therapies,
respectively, for up to three HCCs measuring >3 cm. Third, for more
than four HCCs, TACE is recommended as the first-line therapy and
HAIC or systemic therapy as the second-line therapy. Systemic
therapy is recommended for patients with HCC and Child-Pugh A
liver function and extrahepatic metastasis. In patients with HCC
accompanied by vascular invasion without extrahepatic metastasis,
hepatectomy is first recommended for resectable HCCs, and sys-
temic therapy is recommended for unresectable cases, followed by
TACE and HAIC. Systemic therapy is recommended for patients with
HCC and Child-Pugh A liver function and extrahepatic metastasis. In
this revision, a new treatment algorithm for the selection of systemic
therapy was created, which is described in the following section.
Liver transplantation is recommended for HCC within the Milan
criteria or within the 5-5-500 rule in Child-Pugh C patients aged
<65 years.

Algorithms for systemic therapy
Advances in systemic therapy for HCC have complicated the selec-

tion of anticancer agents. There are now six different regimens
available and covered by the National Health Insurance system in

Japan. Therefore, “Algorithm for Systemic Therapy” was newly
created in the current edition (Figure 4).

For systemic therapy-naive HCC patients not indicated for
hepatectomy, transplantation, ablation, or TACE, the combination
of atezolizumab and bevacizumab is first recommended based on
a phase Ill RCT comparing atezolizumab plus bevacizumab to sor-
afenib.’® For those not indicated for atezolizumab plus bev-
acizumab, sorafenib or lenvatinib monotherapy are indicated based
on the RCT comparing sorafenib with placebo reported in 2008,
and the non-inferiority study comparing lenvatinib and sorafenib,
respectively.'”

As a second-line systemic therapy, regorafenib is recommended
for patients who are previously treated, tolerated, and progressed
with sorafenib.'® Ramucirumab for patients with alpha-fetoprotein
>400 ng/mL and cabozantinib are also recommended.’”?° As all
phase Il trials for second-line systemic therapy enrolled patients
who received sorafenib for the first-line systemic therapy, in the
absence of reports with evidence levels high enough to recommend
second-line systemic therapy after atezolizumab plus bevacizumab or
lenvatinib monotherapy, no regimen is currently unconditionally
recommendable as second-line therapy after these first-line systemic
therapies. This, however, does not preclude the use of regimens that
are covered by National Health Insurance in Japan as the second and
later line.
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Algorithm for Systemic Therapy

I Hepatocellular carcinoma I

l

Advanced HCC not indicated for resection, transplantation, RFA, TA(C)E, etc.
Good performance status and Child-Pugh A liver function

| First-line systemic therapy

l Second-line and subsequent systemic therapies

Indication for combination
therapy with atezolizumab
and bevacizumab

Yes

\

Atezolizumab +
Bevacizumab

\

Sorafenib
Lenvatinib
Regorafenib

Ramucirumab ‘

No

v v

Sorafenib Lenvatinib

Regorafenib Sorafenib
Ramucirumab Regorafenib
Cabozantinib Ramucirumab
Lenvatinib Cabozantinib

Cabozantinib ‘ - :

FIGURE 4 Algorithm for systemic therapy. RFA, radiofrequency ablation; TA(C)E, transcatheter arterial (chemo)embolization. Bold face
with underline indicates the availability of evidence from randomized controlled trials.
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