Chapter 2:

Treatment Algorithm
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@ Introduction

The evidence-based treatment algorithm has been the most cited aspect of the Clinical Practice
Guidelines for Liver Cancer. It is also frequently used in actual clinical settings. It was developed for
use in the 2005 version (the first edition) of the Guidelines, with liver damage, tumor number, and
tumor size as core factors, and has been used to determine treatment strategy because it incorporates
the latest evidence. Developed under the guidance of the first Group Leader, Masatoshi Makuuchi,
the algorithm recommended up to 2 treatment modalities that closely reflected actual hepatology
treatment strategies in clinical practice in Japan. Only 3 articles were used as sources of evidence in
the first edition (hepatectomy and percutaneous ablation by Arii et al., transcatheter arterial
embolization (TAE) by Llovet et al., and liver transplantation by Mazzaferro et al.). However, the
number of articles increased with each revision of the Guidelines, and the 2013 version (third
edition) cites 10 articles. The algorithm itself was modified in the 2009 version (second edition) by
introducing treatments for HCC with accompanying vascular invasion and extrahepatic metastasis
and in the 2013 version (third edition) by ranking treatments. Only these minor changes, and no
major changes, have been made to the basic treatment strategies.

Similarly, the consensus-based treatment algorithm published in 2007 has had the support of
many physicians, especially hepatologists. Treatment was recommended based on a combination of
5 core factors: extrahepatic lesion, vascular invasion, hepatic functional reserve, tumor number, and
tumor size. The algorithm proactively introduced treatment modalities with poor evidence and
underwent multiple revisions prior to publication of the latest 2015 version (third edition). Learning
from the Barcelona Clinic Liver Cancer (BCLC) staging classification and treatment schedule
developed in Europe, the JSH introduced multiple treatment modalities to each category, and the
2015 version recommends 5 types of treatment modalities under each condition.

In the latest revision of the current Guidelines, the JSH led a project to develop a novel treatment
algorithm that merged the evidence-based algorithm reflecting the evidence reported in articles with
the consensus-based algorithm reflecting consensus reached based on actual clinical practice and by
incorporating the GRADE system. The biggest change was establishing the CQ system, which
underpins the new algorithm. In CQ11-16, we specify conditions related to tumor and liver function
and we conducted literature searches of published articles. The first screening with keywords
extracted 168-578 articles as candidates for each CQ, and these were eventually narrowed down to
4-19 articles.

The treatment algorithm in this 2017 version recommends treatments based on the combination
of 5 core factors: hepatic functional reserve, extrahepatic metastasis, vascular invasion, tumor
number, and tumor size. Future challenges include refining the treatment algorithm based on

constructive feedback and suggestions from large numbers of clinicians.
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Explanation of the treatment algorithm for HCC

Recommendation
The treatment algorithm in the Guidelines is recommended as criteria for selecting the treatment

modality best suited to the pathological condition of HCC.

Explanation

The treatment algorithm for HCC was established based on the 5 core factors of hepatic functional
reserve, extrahepatic metastasis, vascular invasion, tumor number, and tumor size. Hepatic
functional reserve is evaluated based on the Child-Pugh classification. When hepatectomy is being
considered, the final decision is made based on liver damage grade, which includes consideration of
ICG test results. Extrahepatic metastasis, vascular invasion, tumor number, and tumor size are
assessed based on pre-treatment diagnostic imaging findings.

Three treatments are recommended for HCC patients with Child-Pugh A/B liver function without
extrahepatic metastasis or vascular invasion. (1) Hepatectomy or RFA is recommended for up to 3
HCCs < 3 cm, but hepatectomy is recommended as first-line therapy for solitary HCC regardless of
size (see CQI11). (2) Hepatectomy is recommended as first-line therapy and TACE or TAE as
second-line therapy for up to 3 HCCs > 3 cm (see CQI11 and 12). (3) TACE is recommended as
first-line therapy and transcatheter arterial infusion chemotherapy (TAI) or molecular-targeted
therapy as second-line therapy for up to 4 HCCs (see CQ13).

Molecular-targeted therapy is recommended for HCC patients with Child-Pugh A liver function
and extrahepatic metastasis (see CQI15-2). For HCC patients with vascular invasion and no
extrahepatic metastasis, individualized treatment strategies are established based on liver function,
the condition of HCC, and the extent of vascular invasion. Among many treatment modalities
reported in recent articles, the Guidelines recommend embolization, hepatectomy, TAI, and
molecular-targeted therapy because of their high levels of evidence and superior applicability in
Japan (see CQ16).

Liver transplantation is recommended for HCC within the Milan criteria (solitary HCC lesion <5
cm or up to 3 HCCs < 3 cm) in Child-Pugh C patients aged < 65 years (see CQ14). When
transplantation is not indicated, palliative care is recommended for patients with HCC and
Child-Pugh C liver function. Untransplantable cases include incompatible tumor conditions or liver
function as well as lack of a matching donor. When considering treatments other than liver
transplantation, patients and treatment modalities should be carefully selected and some treatments
have been reported to be effective. At present, however, there is insufficient evidence to recommend

any treatment other than transplantation.
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[ Treatment Algorithm ]

| Hepatocellular carcinoma |

| Hepatic functional reserve Child-Pugh &/8%* Child-Pugh C

| Extrahepatic metastasis Mo Yes |

| Vascular invasion No Yes |
| Within Milan Mot

Criteria transplantable

| Tumor number (n) 1-3 =4 |

| Tumaor size =3cm >3cm |

+2 J/ +3 +4

Resection — Resection 1 TAICJE  TA(C)E / Resection / — T I
Treatment RFA TA(C)E HAIC / MTT HAIC / MTT MTT Transplantation Palliative care
- = | r

- | &l

Abbreviations; RFA: radiofrequency abration, TA(C)E: transcatheter arterial (chemo) embolization,
HAIC: hepatic arterial infusion chemo therapy, MTT: molecular-targeted therapy
! Assessment based on liver damage is recommended in the case of hepatectomy.
? For solitary HCC, resection is recommended as first-line therapy and ablation as second-line
therapy.
3 Patients with Child-Pugh A only.

* Patients age < 65 years.
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®[028] What treatment modalities are recommended for solitary HCC?

Recommendatior

Strong recommendation: Hepatectomy is recommended as first-line therapy. For HCC < 3 cm,

percutaneous ablation is recommended as second-line therapy.

B Background
Several algorithms recommend treatment modalities for solitary HCC. Here, we investigated the

efficacy of treatment modalities by reviewing previous evidence.

B Scientific Statement

A literature search conducted with a publication date between January 1, 1982 and June 30, 2016 and
the keywords “hepatectomy”, “surgical resection”, “RFA”, “solitary HCC”, “tumor number and
size”, “Child-Pugh classification”, and “liver damage grade” extracted 227 articles that reported the
outcome of treatment for solitary HCC. This was narrowed down to 15 articles in the first screening.
A total of 11 articles with ambiguous conclusions were excluded, and the remaining 4 articles and
another 6 new hand-searched articles are cited for CQ11.

In patients with HCC and good hepatic functional reserve, those with no distant metastasis or
vascular invasion are candidates for curative therapy. Patients with poor liver function are eligible
for transplantation or palliative care.

The previous versions of the Guidelines recommend hepatectomy and RFA for HCC in patients
with liver damage grade A as well as in some patients with liver damage grade B. However,
hepatectomy is excluded from the treatment options for patients with Child-Pugh B/C liver function
and portal hypertension in the United States and Europe'; the BCLC staging system recommends
treatment other than hepatectomy®. In Japan, Ishizawa et al. have performed small liver resections
safely in patients with portal hypertension’.

A comparison of treatment outcomes by tumor number has shown the utility of hepatectomy for
solitary HCC compared with multiple HCCs®. Using the database of the Liver Cancer Study Group
of Japan, Arii et al. compared the outcomes of hepatectomy and percutaneous ethanol injection (PEI)
for HCC in patients with liver damage grade A/B and showed the utility of hepatectomy’. Also using
the database of the Liver Cancer Study Group of Japan, Hasegawa et al. retrospectively compared
the outcomes of hepatectomy (n = 5361), RFA (n = 5548), and PEI (n = 2059) for solitary HCC (< 3
cm) and found significantly better prognosis after hepatectomy®. This led to the recommendation of
hepatectomy as first-line therapy and RFA as second-line therapy, respectively, in this group of
patients.

7-10

Four RCTs have compared the outcomes of hepatectomy and RFA"™ . Two found significantly
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better prognosis after hepatectomy, while the remaining 2 showed no significant difference between
the treatments. All 4 RCTs had problems associated with study design or background factors, and

they did not reflect actual clinical situations in Japan.

B Explanation

When selecting a treatment strategy for HCC, hepatic functional reserve is evaluated based on the
Child-Pugh classification, and when hepatectomy is being considered, a final decision is made based
on liver damage grade, which includes ICGR15. The Guidelines recommend hepatectomy for
patients with good liver function. However, treatment strategies for patients with portal hypertension
(presence of esophageal varices and platelet count < 10 x 10*/uL) vary between Japan and the
United States and Europe. The BCLC staging system used in the United States and Europe
recommends avoiding hepatectomy and instead selecting liver transplantation or RFA for patients
with portal hypertension®. In Japan, hepatectomy is performed safely by combining pre-hepatectomy
endoscopic treatment of esophageal varices and systematic segmentectomy.

As described above, after Hasegawa et al. retrospectively examined the largest number of
patients treated by hepatectomy, RFA, or PEL they recommend hepatectomy as first-line therapy®.
However, no prospective studies have clearly presented evidence for which is more effective,
surgery or other treatment. Therefore, the Guidelines recommend hepatectomy as first-line therapy
for solitary HCC and percutaneous ablation as second-line therapy for HCC < 3 cm. Because
Hasegawa et al.’s study is a large-scale study of patients in the Liver Cancer Study Group of Japan
database and the level of evidence is high, the strength of recommendation is therefore rated
“strong”. In contrast, the RCTs described above do not reflect actual clinical situations in Japan. The
results of an ongoing RCT on the utility of hepatectomy and RFA (SURF-RCT*, UMIN000001795)

in Japan are eagerly awaited.
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®(0)) What treatment modalities are recommended for 2 or 3 HCCs?

Recommendatior

Strong recommendation: Hepatectomy or percutaneous ablation is recommended for HCCs < 3 cm.
For HCCs > 3 cm, hepatectomy is recommended as first-line therapy and embolization as

second-line therapy.

B Background
Several algorithms recommend treatment modalities for 2 or 3 HCCs. Here, we investigated the

efficacy of treatment modalities by reviewing previous evidence.

B Scientific Statement

A literature search conducted with a publication date between January 1, 1982 and June 30, 2016 and
the keywords “hepatectomy”, “surgical resection”, “RFA”, “treatment algorithm”, “tumor number
and size”, “Child-Pugh classification”, and “liver damage grade” extracted 532 articles reporting the
outcome of treatment for 2 or 3 HCCs. This was narrowed down to 13 articles in the first screening,
from which 8 articles with ambiguous conclusions were excluded in the second screening. Four
articles that do not include the key words but reflect actual hepatology treatment strategies in Japan

were extracted in manual searches and are cited for CQ12 along with the 5 articles selected in the
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second screening.

As in CQIl1, patients with Child-Pugh A (and partly B) liver function with no vascular invasion
or extrahepatic metastasis are eligible for curative therapy.

Hepatectomy for HCC > 10 cm has a 5-year survival rate of 20-30%, suggesting that tumor size
does not limit the indications' . A study comparing the outcomes of hepatectomy for solitary and 2
or more HCCs showed that the former has a better long-term prognosis, but the study did not find
any contraindication for hepatectomy for multiple HCCs®.

Many studies have used “up to 3 HCCs < 3 cm” as an indication for RFA. Murakami et al.
showed that RFA had a significantly higher local recurrence-free rate in patients with solitary HCC <
5 ¢cm or up to 3 HCCs < 3 cm compared with TACE®. Based on these findings, “up to 3 HCCs < 3
cm” was used as an indication for RFA. Hasegawa et al. analyzed prognosis in patients who
underwent hepatectomy, RFA, and PEI for 2 or 3 HCCs measuring < 2 cm or 2-3 c¢m in patients with
Child-Pugh A/B liver function) and found that hepatectomy had a significantly higher
recurrence-free survival only in patients with HCCs 2-3 cm and Child-Pugh A liver function, with no
other intergroup differences®. Based on the above evidence, the Guidelines recommend hepatectomy
or RFA for HCCs <3 cm.

In an RCT of hepatectomy and RFA for HCC within the Milan criteria, Huang et al. showed that
hepatectomy had a significantly better prognosis and may be indicated as first-line therapy for 2 or 3
HCCs, even for lesions > 3 cm, in patients with good liver function’. On the other hand, in an RCT,
Llovet et al. showed the validity of TACE for multiple HCCs in patients with Child-Pugh A/B liver
function®. Therefore, TACE is recommended in patients with HCCs difficult to resect.

B Explanation
Hepatectomy is excellent for the local management of up to 3 HCCs and may be used as first-line
therapy when liver function permits. However, RFA is also excellent for the local management of
small HCCs (< 3 cm), with no clear difference in long-term prognosis between hepatectomy and
RFA. In a meta-analysis of hepatectomy and RFA, overall survival rates were significantly higher in
the hepatectomy group’, but patient background and healthcare situations in the study do not reflect
those in Japan, so further studies are needed. The SURF-RCT is currently underway to establish
evidence for the treatment modalities for primary HCC, by comparing the outcomes of hepatectomy
and RFA for up to 3 primary HCCs < 3 cm in 308 patients with good liver function (Child-Pugh
score 7). The patients have been undergoing follow up since study registration was completed in
August 2015.

Based on the evidence currently available, hepatectomy or RFA is recommended for HCCs < 3
cm, and hepatectomy and embolization are recommended as first-line and second-line therapy,

respectively, for HCCs > 3 cm. These recommendations are supported by the findings of large-scale
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studies and have been adopted widely in clinical settings. Therefore, they are rated strong in the

current Guidelines.
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®(0)K] What treatment modalities are recommended for 4 or more HCCs?

Recommendatio

Strong recommendation: Embolization is recommended as first-line therapy. TAI or

molecular-targeted therapy is recommended as second-line therapy.

B Background
Several algorithms recommend treatment modalities for multiple HCCs. Novel findings were also

reported after the publication of the 2013 version of the Guidelines. Here, we investigated the
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efficacy of treatment modalities by reviewing previous evidence.

B Scientific Statement

A literature search conducted with a publication date between January 1, 1982 and June 30, 2016 and
the keywords “TAE”, “TACE”, “TAI”, “sorafenib”, “treatment algorithm”, and “treatment allocation”
extracted 497 articles that reported the outcome of treatment for multiple HCCs. This was narrowed
down to 10 articles in the first screening, from which 7 with ambiguous conclusions were excluded.
Two articles that do not include the keywords but reflect actual treatment strategies for HCC in
Japan were extracted in manual searches and are cited for CQ13 along with the 3 articles selected in
the second screening.

A study that investigated an association between tumor number and the outcome of hepatectomy
showed poor long-term prognosis for multiple HCCs, but hepatectomy could be performed safely
with proper assessment of hepatic functional reserve and adequate resectional volume'. Because
there is lack of clear evidence for limiting resection by tumor number, however, “up to 3 HCCs”, a
conventional recommendation for locoregional therapy, is applied as an indication for hepatectomy.
Therefore, the Guidelines recommend treatment modalities other than hepatectomy and RFA for 4 or
more HCCs.

Llovet et al. compared the prognosis of 112 patients with multiple HCCs and Child-Pugh A/B
liver function after allocating them to either TAE (n = 37), TACE (n = 40), or symptomatic therapy
(n = 35) and found significantly better prognosis in the TACE group”. The validity of the indications
in the third edition of the Guidelines has been shown in a study by Takayasu et al., in which 4,966
patients treated with TACE were stratified by tumor number, tumor size, and liver function®. Nouso
et al. investigated the validity of TAI with 5-FU and cisplatin in patients with advanced HCC and
found that survival rate was significantly better in the TAI group compared with no-treatment
controls matched by propensity score’. The Sorafenib Hepatocellular Carcinoma Assessment
Randomized Protocol (SHARP) study, a double-blind RCT, showed the validity of sorafenib in
HCCs that are unresectable and unresponsive to TACE, compared with the placebo group’. Based on
these studies, the Guidelines recommend TACE or TAE as first-line therapy for 4 or more HCCs and
TAI or molecular-targeted therapy as second-line therapy for HCC unresponsive to TACE or TAE.

B Explanation

Previous studies have reported the validity of hepatectomy, combination therapy with hepatectomy
and chemotherapy, and TACE in patients with multiple HCCs, but these were case reports of a small
number of patients or had undefined control groups. To date, no studies have shown high-quality
evidence for limiting treatment by tumor number. In general, “up to 3 HCCs” is considered the limit

in hepatectomy and RFA. As in the stratification study’, it is appropriate to perform TACE/TAE as
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first-line therapy in patients with 4 or more HCCs. In the case of TACE/TAE failure, TAI and
molecular-targeted therapy are good options. Based on the evidence presented above, the Guidelines
recommend TACE/TAE as first-line therapy for 4 or more HCCs and TAI or molecular-targeted
therapy as second-line therapy. All these treatment modalities are commonly used in clinical practice
and are supported by sufficient consensus. Therefore, the recommendation is rated as “strong”.
However, the validity of these treatment modalities has not been proven for HCC accompanied by

extrahepatic metastasis or portal vein tumor thrombus (see other CQs).
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O0)F: What treatment modalities are recommended for HCC in patients
with liver damage grade C (Child-Pugh C liver function)?

Recommendatio

Strong recommendation: Liver transplantation is recommended for HCC in patients with liver
damage grade C (Child-Pugh C liver function), provided that the pathological condition is within the

Milan criteria.

B Background

Cirrhosis with liver damage grade C (Child-Pugh C liver function) is end-stage liver disease with
poor prognosis and a low tolerability to treatment. For these reasons, regardless of comorbidity with
HCC, only liver transplantation is thought to contribute to prognosis. However, in actual clinical

situations, minimally invasive modalities that have advanced rapidly in recent years are often used to
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treat HCC in patients with liver damage grade C (Child-Pugh C liver function). Here, we
investigated treatment modalities that can be recommended for patients with HCC and liver damage

grade C (Child-Pugh C liver function).

B Scientific Statement

A literature search conducted with a publication date between January 1, 1982 and June 30, 2016
extracted 409 articles that reported the outcome of treatment for HCC in patients with liver damage
grade C (Child-Pugh C liver function) or end-stage cirrhosis. This was narrowed down to 47 in the
first screening. After extracting articles with a small number of patients, 4 articles that clearly
describe treatment targets and indications are cited for CQ14.

Mazzaferro et al. performed liver transplantation in patients with HCC within the Milan criteria
(solitary HCC < 5 ecm or up to 3 HCCs < 3 ¢cm with no vascular invasion or extrahepatic metastasis)'.
After transplantation, 15 patients with Child-Pugh C liver function had a 1-year, 3-year, and 4-year
survival rate of 93%, 93%, and 80%, respectively, and a 1-year, 3-year, and 4-year recurrence-free
survival rate of 93%, 86%, and 86%, respectively, but these rates were comparable to those of
patients with Child-Pugh A/B liver function. Similarly, in a review of living donor liver
transplantation performed at multiple institutions in Japan, the post-transplantation survival rates of
156 patients with Child-Pugh C liver function were 75.1% and 68.7% after 1 and 3 years,
respectively, and the recurrence rates were 9.9% and 16.1% after 1 and 3 years, respectively’. Again,
these rates were comparable to those obtained in patients with Child-Pugh A/B liver function.
However, in a prospective multicenter study of PEI and liver transplantation for HCC within the
Milan criteria, the mean survival period in patients with Child-Pugh C liver function were 95.3
months after liver transplantation and 31.5 months after PEI; recurrence-free survival was 139.0
months after liver transplantation and 34.8 months after PEI, indicating that treatment outcomes
were better with liver transplantation®. Also, in a retrospective study of 443 patients with HCC, the
risk of mortality or emergency liver transplantation and the incidence of irreversible liver damage
within 6 weeks of embolization were 5.4 times and 59 times higher, respectively, in patients with

Child-Pugh C liver function than in patients with Child-Pugh A liver function®.

B Explanation

Patients with HCC are expected to have good prognosis after liver transplantation when HCC is
within the Milan criteria. In the United States and Europe, liver transplantation is indicated for HCC
regardless of the background liver, and therefore studies there include a certain proportion of patients
with compensated cirrhosis. However, outcomes for liver transplantation for HCC accompanied by
decompensated cirrhosis in Japan are as good as those for liver transplantation in the United States

and Europe, suggesting that it is reasonable to recommend liver transplantation as a good choice for
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patients with liver damage grade C (Child-Pugh C liver function), provided that HCC is within the
Milan criteria.

The question associated with other existing treatment modalities for HCC is whether they are
performed safely and contribute to prognosis in patients with liver damage grade C (Child-Pugh C
liver function). Very few studies have investigated the validity of hepatectomy for HCC in patients
with liver damage grade C (Child-Pugh C liver function), suggesting that hepatectomy is normally
not indicated for this group of patients. In terms of locoregional therapy, PEI had a slightly better
short-term survival curve but poorer prognosis compared with liver transplantation. This suggests
that the long-term treatment outcome of PEI is poor despite the robust short-term safety of the
treatment. The most recent literature search did not extract a comprehensive report on percutaneous
ablation, which is currently the mainstay of locoregional therapy. Also, there were no reports on
long-term survival following embolization for HCC. However, it was concluded from findings of
studies extracted in the literature search that embolization is associated with a high risk of
complications in patients with liver damage grade C (Child-Pugh C liver function). In addition, the
most recent literature search extracted only a limited number of reports on molecular-targeted
therapy. Consequently, there is insufficient evidence to recommend treatment other than liver
transplantation for patients with HCC and liver damage grade C (Child-Pugh C liver function).
There were comments suggesting that, in addition to liver transplantation, other treatment options be
included in the Guidelines because some studies reported improved prognosis in patients with liver
damage grade C (Child-Pugh C liver function) with treatments other than liver transplantation,
compared with untreated patients. After careful consideration, the Revision Committee has
concluded that these studies are associated with selection bias, and the evidence is insufficient to
recommend other treatment options, especially when considering the risks associated with liver
failure and complications. Therefore, careful attention should be given to individual patients and

treatment modalities when selecting treatment for patients with Child-Pugh C liver function.
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OO)RRN Is radiation therapy effective against bone and brain metastasis
from HCC?

Recommendations

Strong recommendation: Radiation therapy is recommended for the management of painful bone
metastasis.
Strong recommendation: Whole brain radiotherapy, stereotactic radiotherapy, or the combination

therapy is recommended for brain metastasis.

B Background

There are many reports of RCTs where radiation therapy was administered for bone or brain
metastasis of unknown primary, suggesting that radiation therapy is the standard treatment. As far as
solid tumors are concerned, there is no evidence that it is beneficial to change the strategy of
radiation therapy based on the primary organ or histological type. Here, we investigated the need for

establishing treatment strategies specific to HCC.

B Scientific Statement

This CQ is a continuation of CQ51 in the third edition. A literature search conducted with the search
query used in the third edition and a publication date between January 1, 2012 and June 30, 2016
extracted 168 articles. This was narrowed down to 52 based on the article titles and abstracts in the
first screening. Then, in the second screening, the content of the 168 articles was reviewed carefully
to select studies, including retrospective studies, that evaluated radiation therapy for bone and brain
metastasis from HCC as well as RCTs, systematic reviews, and meta-analyses of bone and brain
metastasis of unknown primary. In total, 19 articles are cited for CQ15-1: 12 that were extracted in
the literature search and 7 articles from the third version.

No clinical studies have reported high-quality evidence for performing radiation therapy for bone
metastasis solely from HCC. However, RCTs and a meta-analysis of bone metastasis from organs
other than the liver have consistently reported the efficacy of radiation therapy in managing the pain
associated with bone metastasis'”, although they included very few HCC cases. Whereas some
retrospective studies have shown the beneficial effect of radiation therapy on pain management in
bone metastasis from HCC*”, others have reported lower treatment efficacy and the need for higher
radiation doses compared with radiation therapy for bone metastasis from other organs®''. This
suggests that instead of radiation therapy for ordinary bone metastasis, dose fractionation is
appropriate for bone metastasis from HCC.

Similarly, no clinical studies have reported high-quality evidence for performing radiation

therapy for brain metastasis solely from HCC. However, the combination of whole brain
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radiotherapy and stereotactic radiotherapy has been established as the standard based on the findings
from RCTs and a meta-analysis of patients with brain metastasis from the primary cancer originating

12-16

in the organs © °. Even though brain metastasis from HCC has been investigated only in

retrospective studies, some studies have shown that radiation therapy extends survival compared

with no treatment'” '’

B Explanation

Important points to note about distant metastasis are the management and prevention of local
tumor-associated symptoms. Particularly in patients with brain metastasis, suppression of tumor
growth is directly associated with survival and therefore establishing a proper treatment strategy is
extremely important. There are consistent results from many RCTs that evaluated radiation therapy
for bone or brain metastasis of unknown primary. Generally, there is insufficient evidence to
recommend changing the indications for radiation therapy or the dose-fractionation method based on
the organs of primary involvement or histological type. As far as this point is concerned, treatment
strategy has been established based on sufficient evidence. However, as stated in the Scientific
Statement section, patients with distant metastasis from HCC were seldom involved in high-quality
studies, suggesting that these findings do not apply to distant metastasis from HCC.

Only a few retrospective studies have analyzed bone or brain metastasis from HCC, and therefore
evidence is limited; however, none have refuted the importance of radiation therapy. This suggests
that indications for radiation therapy may be established using the criteria for bone and brain
metastasis from organs other than the liver. However, compared with bone and brain metastasis from
other organs, the outcomes of radiation therapy for bone and brain metastasis from HCC are
generally poor, prompting some studies to propose the use of intensified radiation therapy. Yet there
have been no reports of the superiority of radiation therapy dose fractionation to date.

Based on these findings, radiation therapy is recommended for managing the pain associated with
bone metastasis. For brain metastasis, whole brain radiotherapy, stereotactic radiotherapy, or both are
recommended as treatment. The General Affairs Committee for the current Guidelines has
unanimously decided to strongly recommend these treatments based on their clinical validity and

merits, despite the lack of high-quality evidence.
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O0)RE») What treatment modalities are effective against extrahepatic
metastasis (e.g., lung, adrenal, and lymph node metastasis and
dissemination) from HCC?

Recommendations

Strong recommendation: Molecular-targeted therapy is the standard treatment for advanced HCC
accompanied by extrahepatic metastasis.

Weak recommendation: Locoregional therapies, including resection, may be selected for lung,
adrenal, and lymph node metastasis and dissemination in HCC patients with no other intrahepatic

lesions or well-managed intrahepatic lesions.

B Background

HCC accompanied by extrahepatic metastasis is often associated with intrahepatic lesions in the
advanced stage. The treatment strategy for this group of patients will be reviewed under CQ43, but
we often encounter situations where it is possible to suppress intrahepatic lesions and administer
locoregional therapy for extrahepatic metastasis. Considering locoregional therapy under such
circumstances, treatment strategies that are effective for extrahepatic metastasis (e.g., lung, adrenal,

and lymph node metastasis and dissemination) were reviewed for CQ15-2.

B Scientific Statement

A literature search conducted with a publication date between January 1, 1982 and June 30, 2016
extracted 473 English articles that reported treatment of HCC accompanied by extrahepatic
metastasis (e.g., lung, adrenal, and lymph node metastasis and dissemination) and contained
radiation therapy, interventional radiology, chemotherapy, resection, embolization, TACE, RFA,
cryotherapy, or high-intensity focused ultrasound (HIFU) in the title. This was narrowed down to 68
articles in the first screening to extract case reports, studies with < 5 patients, and reviews that were
not systematic reviews. The content of the 68 articles was further reviewed and 17 studies including

> 30 cases of resection for lung and lymph node metastasis and dissemination or > 20 cases of
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resection for adrenal metastasis were extracted. After excluding articles with insufficient data for use
in guidelines, articles about systemic chemotherapy for advanced HCC with extrahepatic lesions,
and articles with ambiguous description of treatment for extrahepatic lesions, 17 articles are cited for
this CQ.

Molecular-targeted therapy is the standard treatment for advanced HCC accompanied by
extrahepatic metastasis, as described in CQ43. Therefore, this CQ15-2 focuses on locoregional
therapy for extrahepatic metastasis.

A relatively large number of studies (7 studies involving > 30 patients'’) have examined
resection for lung metastasis from HCC. Excluding one study that examined patients who underwent
liver transplantation, the 5-year survival rate of the patients in the remaining 6 studies ranged from
27.5% t0 66.9%' . On the other hand, the 2-year survival rate after liver transplantation was 30.6%
in patients who underwent pulmonary metastasectomy and 0% in patients who did not unergo it,
suggesting that resection improves long-term prognosis’. Another study that involved RFA (which is
not a common treatment like lung resection) for lung metastasis from HCC in 32 patients reported a
median survival of 37.7 months and a rate of complications such as pneumothorax of25%".

Although the number of studies on adrenal metastasis from HCC is small, better prognosis was
reported with resection than with other treatment modalities when intrahepatic lesions had been
controlled’, and the possible improvement of long-term prognosis by adrenalectomy was shown in
26 patients with metachronous adrenal metastases, including recurrence after liver'.

In patients with lymph node metastasis from HCC, prognosis was better after resection than in
the no-treatment group'' and after TACE for lymph node metastasis and intrahepatic lesions than
after TACE for intrahepatic lesions only'”. In a nationwide survey conducted by the Liver Cancer
Study Group of Japan, 112 patients who underwent resection for lymph node metastasis from HCC
had a 5-year survival rate of 29.5%".

Two articles about the treatment of dissemination are cited for CQ15-2, one of which reports that
prognosis is better with resection than without resection in patients with preserved liver function'.
The other article reports that resection has a 5-year survival rate of 39% and is clinically significant
when intrahepatic lesions are absent or well controlled"”.

Among other locoregional therapies, helical tomotherapy (a form of intensity-modulated
radiation therapy for multiple lung, adrenal, or lymph node metastasis) provides palliative benefit'®.

Many studies that involved the use of locoregional therapy for extrahepatic metastasis have

9,15

shown the importance of managing intrahepatic lesions®”'*, and in another study, performance status

(PS) and vascular invasion (for intrahepatic lesions) were prognostic factors among 342 patients

with HCC and extrahepatic metastasis' .

B Explanation
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Articles cited for this CQ focus on the treatment of extrahepatic lesions that accompany HCC.
Largely due to the difficulty finding appropriate controls in this field, the literature search for
CQ15-2 included only retrospective studies with relatively low evidence levels, and no RCTs or
meta-analyses. In a subgroup analysis of articles presenting evidence that molecular-targeted therapy
improves survival in patients with advanced HCC accompanied by extrahepatic metastasis, the

18,19 However, because the results of the

improvement was found not to be statistically significant
subgroup analysis that did not concern the primary endpoint of the study are of little significance and
because presumably the results would have been significant with a larger number of patients,
molecular-targeted therapy is strongly recommended, as in CQ43, as the standard treatment for HCC
accompanied by extrahepatic metastasis in patients with fair PS and Child-Pugh A liver function.
However, based on the results of several retrospective studies and considering that locoregional
therapy will be selected for intrahepatic lesions as well as extrahepatic metastasis, locoregional
therapies (including resection) are recommended, although weakly, as treatment options for

extrahepatic metastasis from HCC (lung, adrenal, and lymph node metastasis and dissemination),

provided that intrahepatic lesions are well controlled.
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O0JI§ What treatment modalities are effective against HCC accompanied
by vascular invasion?

Recommendatio

Strong recommendation: Embolization, hepatectomy, TAI, and molecular-targeted therapy are
recommended. Optimal treatment is selected considering each patient’s condition (see below for a

detailed explanation).

B Background

The previous 2013 version of the Guidelines did not contain any CQ on HCC accompanied by
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vascular invasion. Therefore, we established a new CQ for HCC with vascular invasion for the
current version and investigated treatment modalities that are particularly effective for portal vein

tumor thrombus.

B Scientific Statement

A literature search conducted with a publication date between January 1, 1982 and June 30, 2016 and
the keywords “portal vein tumor thrombus”, “surgical resection”, “chemotherapy”, “treatment
algorithm”, and “treatment allocation” extracted 578 articles about the treatment of HCC
accompanied by vascular invasion. This was narrowed down to 35 articles in the first screening,
from which 26 with ambiguous conclusions were excluded. Three articles that did not include the
keywords but reflect actual hepatology treatment strategies in Japan were extracted in manual
searches and are cited for CQ16 along with the 9 articles selected in the second screening.

A prospective (non-randomized) study has reported the 1-year survival rate of patients with HCC
accompanied by vascular invasion as 30.9% in the TACE group (n = 84) and 9.2% in the
symptomatic therapy group (n = 80), indicating the effectiveness of TACE'.

The 5-year survival of patients with HCC with portal vein tumor thrombus who underwent
hepatectomy were reported to be 10-38%, indicating that surgery prolongs life to some extent™’. In a
study conducted by Kokudo et al., patients with HCC accompanied by portal vein tumor thrombus
were divided into the hepatectomy group (n = 2,093) and other treatment group (n = 4,381).
Compared with the background-matched control group (n = 1,058), prognosis was significantly
better in patients with Child-Pugh A liver function in the hepatectomy group, suggesting that
hepatectomy is an effective therapeutic procedure when the locations of tumor thrombi are limited to
the right and left portal veins (first branches of the portal vein)*. In another study, Ku et al. evaluated
combination therapy of hepatectomy and hepatic perfusion therapy with doxorubicin, but the results
were inconclusive’.

Nouso et al. evaluated the utility of TAI with 5-FU and cisplatin in patients with advanced HCC
accompanied by portal vein tumor thrombus and found that median survival was longer in patients
who underwent TAI (7.9 months) than in background-matched control patients with associated portal
vein tumor thrombus (3.1 months)°.

The efficacy of molecular-targeted therapy was evaluated in the subgroup analysis of the SHARP
study that investigated the effect of sorafenib (n = 108) and placebo (n = 123) in patients with HCC
accompanied by vascular invasion (n = 231 in total). Compared with placebo, sorafenib improved
cumulative survival to 3.2 months, thus demonstrating the life-extending effect of the drug’.

A large-scale cohort study of patients with HCC accompanied by hepatic vein tumor thrombus
was conducted using the database of the Liver Cancer Study Group of Japan, which contains patient

data from hospitals across Japan. Results published after the public hearing about the Guidelines
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have shown that the median survival of Child-Pugh A patients with HCC accompanied by hepatic
vein tumor thrombus without inferior vena cava tumor thrombus (n = 1,021) was significantly longer
in the resection group (4.47 years, n = 540) than in the no-resection group (1.58 years, n = 481)". The

difference remained significant when adjusting for background factors.

B Explanation

Because advanced HCC tends to invade the portal vein, the most critical prognostic factor is portal
vein tumor thrombus. The portal vein tumor thrombi that are normally detectable on preoperative
diagnostic imaging are the portal vein invasion categories Vp,, Vp;, and Vps. However, a small
number of cases or experimental treatments have been studied so far regarding HCC accompanied
by Vp2, Vp3, or Vp4 tumor thrombus, and thus high-quality evidence about the efficacy of treatment
modalities for HCC accompanied by Vp2, Vp3, or Vp4 tumor thrombus is scant. This means that, at
present, treatment strategy is individualized based on liver function, tumor condition, and severity of
vascular invasion. The General Rules for the Clinical and Pathological Study of Primary Liver
Cancer (sixth edition) state that patients with tumor thrombus in large vessels (such as Vp; and Vp,)
should be treated as curability C even when macroscopic residual tumor is absent after resection.
Therefore, it makes sense to choose treatment modalities that are frequently reported in recent years,
have high evidence levels, and are easy to apply in Japan.

Under CQ16, 4 types of treatment modalities are recommended, without any data to suggest the
strength of recommendation for each. These treatments should be contraindicated for patients with
certain clinical conditions such as Vp. For example, embolization (one of the recommended
treatment options) for Vp; and Vp,4 tumor thrombus should be performed carefully because of the
risk of liver abscess and hepatic infarction. Solitary HCC with Vp, tumor thrombus is a good
indication for surgery, because compared with other treatment modalities, surgery yields superior
outcomes in HCC patients with Vp; tumor thrombus and relatively good liver function (Child-Pugh
A) provided that macroscopically complete resection is achieved; thus, hepatectomy may be
considered as first-line therapy. However, as in References 6 and 7, TAI and molecular-targeted
therapy are also recommended for patients with multiple HCCs and extensive vascular invasion who
are not therefore eligible for TACE and resection.

Some studies conducted overseas have shown the utility and life-prolonging effect of radiation
therapy, such as with the use of yttrium-90°, three-dimensional conformal radiotherapy (3D-CRT)",
and embolization with yttrium-90 resin microspheres'', but the effect is not certain and these
therapies are currently not practiced in Japan. A study of systemic chemotherapy has been reported,
but the efficacy was inconsistent'?.

Vascular invasion generally implies portal vein tumor thrombus. The literature search did not

extract any articles on hepatic vein tumor thrombus or bile duct tumor thrombus. However, based on
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the evidence reported in Reference 8, hepatectomy may be indicated for HCC accompanied by
hepatic vein tumor thrombus in patients with relatively good liver function and macroscopically
resectable lesions, as in portal vein tumor thrombus. Due to the lack of other treatment modalities
with high-quality evidence, the current Guidelines make no recommendation specific to hepatic vein
tumor thrombus.

In the meetings for finalizing recommendations for the CQ, committee members had differing
opinions and therefore longer time was needed for in-depth discussion than for other CQs.
Subsequently, based on the expected treatment response, embolization or hepatectomy was selected
as first-line therapy and TAI or molecular-targeted therapy as second-line therapy, and these were
presented in the public hearing and public comment sessions. However, several hepatologists had
genuine concerns about selecting TACE as first-line therapy because of the risk associated with
Vps/Vp4 tumor thrombus. They also pointed out the gap between the recommendation of
TAl/molecular-targeted therapy as second-line therapy in the Guidelines and the frequent use of
these treatment modalities in actual clinical practice in Japan. For these reasons, the Revision
Committee revisited this issue but did not reach a consensus because of the observation that the
references cited for CQ16, which are the foundation for evidence-based recommendation, are
individually bound by specific selection criteria and do not provide sufficient scientific evidence to
cover all cases of vascular invasion. Because it is difficult to provide universal ranking for the four
treatment modalities at this point, the Committee Chair decided to recommend the four modalities in
parallel. It is hoped that many studies with high-quality evidence will be published in the near future,
enabling us to make a more specific and clearer recommendation for CQ16.

In summary, embolization, hepatectomy, TAI, and molecular-targeted therapy are recommended
for HCC accompanied by vascular invasion. However, careful attention must be paid to various
factors, including liver function and tumor characteristics, before selecting the most appropriate

treatment for individual patients.
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